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Introduction
Innate immunity serves as the first line of defense against 
cancer, playing a crucial role in tumor surveillance and 
elimination. Unlike adaptive immunity, which relies on 
antigen-specific responses, innate immunity is characterized 
by rapid, non-specific mechanisms that target transformed 
cells. Recent advances in understanding the innate immune 
system have highlighted its potential as a cornerstone in 
cancer immunotherapy [1].

NK cells are cytotoxic lymphocytes capable of recognizing 
and killing tumor cells without prior sensitization. They rely 
on a balance of activating and inhibitory signals, with ligands 
such as NKG2D and MHC class I molecules determining 
their activity. Therapies aimed at enhancing NK cell function, 
including cytokines (e.g., IL-15) and checkpoint inhibitors 
(e.g., anti-KIR antibodies), are under investigation [2].

Tumor-associated macrophages (TAMs) can have dual roles 
Promote anti-tumor activity through phagocytosis and cytokine 
production. Facilitate tumor growth and immune suppression. 
Reprogramming TAMs from an M2 to M1 phenotype is a 
promising therapeutic strategy. DCs act as antigen-presenting 
cells, bridging innate and adaptive immunity. Enhancing DC 
maturation and function can improve T-cell priming and anti-
tumor responses [3].

Neutrophils contribute to both tumor elimination and 
progression, depending on their phenotype. Neutrophil 
extracellular traps (NETs) can have anti-tumor effects but may 
also promote metastasis in certain contexts. ILCs, particularly 
ILC1s, have shown potential in recognizing and responding to 
tumor cells [4].

Their role in shaping the tumor microenvironment is an area 
of active research.PRRs, such as Toll-like receptors (TLRs), 
detect damage-associated molecular patterns (DAMPs) 
released by dying tumor cells. Activation of PRRs triggers 
pro-inflammatory signaling pathways that recruit immune 
cells to the tumor site. Interferons (IFNs) and other cytokines 
enhance the cytotoxicity of innate immune cells and modulate 
the tumor microenvironment [5].

Therapeutics targeting cytokine pathways, such as IFN-α 
and IL-12, are being explored for their anti-tumor effects. 
NK cells and macrophages mediate ADCC by recognizing 
tumor-bound antibodies and inducing apoptosis. Monoclonal 
antibodies, such as rituximab and trastuzumab, leverage this 
mechanism to target specific cancer types [6].

Despite its critical role, the innate immune system faces 
challenges in combating cancer Tumors downregulate 
activating ligands or upregulate inhibitory signals to escape 
innate immune surveillance. Strategies to counteract these 
mechanisms include checkpoint inhibitors and bispecific 
antibodies. The TME often suppresses innate immune activity 
through hypoxia, metabolic reprogramming, and immune 
checkpoints. Targeting the TME to restore innate immune 
function is a focus of current research [7].

CAR-NK cells, engineered to target specific tumor antigens, 
are showing promise in early-phase trials. Combination 
therapies with NK cell activators and ICIs are enhancing 
anti-tumor responses. Agents like CSF-1R inhibitors and 
CD47-blocking antibodies are being developed to reprogram 
macrophages and promote phagocytosis. TLR agonists are 
being used to activate innate immune pathways, enhancing 
the efficacy of vaccines and ICIs [8].

Oncolytic viruses stimulate innate immune responses by 
releasing DAMPs and promoting inflammation. Combining 
oncolytic viruses with innate immune modulators is a 
promising approach. Harnessing innate immunity offers a 
complementary approach to existing cancer therapies. Future 
research should focus on To predict innate immune responses 
and guide therapy selection [9].

Integrating innate and adaptive immune mechanisms for 
synergistic effects. Addressing tumor evasion strategies and 
enhancing the durability of responses. Innate immunity plays 
a pivotal role in tumor surveillance and elimination, serving as 
a foundation for innovative cancer therapies [10].

Conclusion
By unraveling the complexities of innate immune mechanisms, 
researchers and clinicians can develop more effective strategies 
to combat cancer, bringing us closer to a future where innate 
immunity is fully harnessed in the fight against this disease.
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