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Abstract ; Hepatocellular carcinoma (HCC) ,a malignant tumor with high global incidence and mortality,is
closely associated with the tumor microenvironment,and tumor-associated macrophage (TAM) have emerged
as a critical target in HCC treatment research. The article begins by examining the origin and heterogeneity of
TAM,as well as their multifaceted mechanisms in HCC progression,with a particular focus on current TAM-
targeted therapeutic strategies. These strategies primarily include reducing TAM populations, promoting the
phenotypic transition from M2 to M1 macrophages, and enhancing their phagocytic function. The paper also
summarizes recent advances in combination therapies aimed at overcoming TAM-mediated immunosuppres-
sion and treatment resistance, highlighting the potential of TAM-targeting approaches to improve the efficacy
of immunotherapy and patients’ outcomes in HCC. Despite the promising prospects of TAM-targeted thera-
pies,several challenges remain,including the high heterogeneity of TAM,inefficient drug delivery,complex re-
sistance mechanisms,and potential systemic toxicity. Looking ahead, future efforts should deepen the under-
standing of TAM subtype classification and functional regulation, develop intelligent delivery systems to en-
hance targeting and safety,and actively explore novel strategies such as metabolic interventions, engineered
cell therapies and microbiome-immune interactions. Furthermore, the integration of multi-omics technologies
and personalized biomarkers will advance the application of precision medicine in HCC treatment, ultimately
facilitating the effective translation of TAM-targeted therapies from basic research to clinical practice.
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