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In the complex landscape of the tumour microenvironment, tumour associated 

phagocytic macrophages (TAMs) have emerged as major players. They influence 

cancer progression and treatment outcomes (Basak et al., 2023). This critical 

literature review delves into the potential therapeutic avenues that target TAMs, 

attempting to recognise their multifaceted roles in tumour development, metastasis, 

and therapeutic resistance. TAMs have dynamic plasticity and diverse functional 

phenotypes, significantly impact immune responses. Examples include 

angiogenesis, tissue remodelling, and immune evasion mechanisms within the 

tumour milieu (Safir et al., 2023). Understanding the relationship between TAMs and 

the tumour microenvironment is vital in developing new strategies to reprogram TAM 

behaviour. This is done to enhance anti-tumour immune responses to existing 

therapies. This review will critically evaluate current research, exploring benefits, 

challenges, and limitations and aiming to find potential future research directions in 

cancer therapy. 

One potential therapeutic strategy that stands out against TAMs is targeting the 

CSF1R signalling pathway. CSF1R plays a significant role by pulling macrophages 

to the tumour area and moulding them into TAMs (Moeller et al., 2023). In clinical 

trials, using AMG 820 to block CSF1R notably reduced the presence of immune 

suppressing TAMs in solid tumours. A genetic change in CSF1R makes it more 

responsive to CSF1R inhibitors (Papadopoulos et al., 2017). BLZ945 is a specific 



CSF1R inhibitor. Experimental studies with BLZ945 demonstrated its ability to hinder 

TAM recruitment in breast and cervical cancers and restrain neuroblastoma growth 

(Webb et al., 2018).  

Another Monoclonal antibody, RG7155, also deactivates CSF1R, reducing the 

number of specific macrophages in tumours and slowing cancer growth (Zhang and 

Mouldy Sioud, 2023). Yet, using only CSF1R blockers to treat tumours showed 

limited success in mouse studies and human trials. Combining these blockers with 

chemotherapy or checkpoint inhibitors significantly enhanced their effectiveness 

(Cannarile et al., 2017). 

In pancreatic cancer studies, CSF1R blockers helped macrophages present antigens 

and prompted T cells to combat tumours (Zhu et al., 2014). However, CSF1R 

inhibitors increased the PD-1 protein in these T cells, weakening the inhibitors' anti-

tumour effect. Nevertheless, combining CSF1R blockers with ICB strengthened their 

effectiveness (Neubert et al., 2018). 

In melanoma, CSF1 production correlated with CD8+ T cells and TAM abundance. 

Combining anti-PD1 and anti-CSF1R antibodies led to mouse melanoma regression 

by eliminating tumour associated macrophages (Reis-Sobreiro et al., 2021).  

However, while targeting CSF1R to tackle TAMs seems promising, it has shown 

limited effectiveness against tumours (Mar et al., 2023). A challenge arises from how 

tumour cells, via CSF1, limit granulocyte migration to tumours. Combining CSF1R 

inhibitors with CXCR2 antagonists effectively blocked granulocyte infiltration and 

exhibited anti-tumour solid effects (Kumar et al., 2017). 



Targeting chemokines is a crucial strategy to tackle TAMs in the tumour environment 

(TME). CCL2, for instance, brings in monocytes that transform into TAMs at the 

tumour site (Cendrowicz et al., 2021). When a protein like liver kinase B1 is not 

working right, it messes up CCL2 production, leading to more tumour macrophages. 

Stopping CCL2 release or using small molecule inhibitors for CCR2, a receptor for 

CCL2, can block macrophage entry into the TME (Tu et al., 2020). 

Blocking the CCL2/CCR2 pathway in liver cancer helps the immune response 

against tumours. Zoledronic acid, a compound, can also cut CCL2 production in 

tumours, reducing TAMs and boosting killer T cells (Teng et al., 2016). 

However, interrupting CCL2 might worsen metastasis. It can release monocytes from 

the bone marrow, amp up cancer cell movement from the primary tumour, form more 

blood vessels, and boost lung metastatic cell growth. This relies on IL-6 and VEGF-A 

(Batoon and McCauley, 2021).  

CCL5, another chemokine, also recruits TAMs, promoting tumour spread. However, 

blocking its receptor with maraviroc or a protein inhibitor can limit this effect (Zhang 

et al., 2023). In colorectal cancer, macrophage made CCL5 helps cancer cells dodge 

the immune system through a specific pathway, significantly activated by 

macrophage infiltration caused by certain triggers in an animal model of CRC (Liu et 

al., 2019).  

Clodronate, a chemical, can slash the number of TAMs in the TME. In trials, it wiped 

out these macrophages in mice with chronic hepatitis and HCC, seriously dropping 

F4/80+ cells in their livers and spleens (Wu et al., 2022). With subcutaneous 

melanoma, clodronate made tumours smaller and lowered F4/80 and α-SMA 



expression. In lung metastatic melanoma, it cuts the number of lung nodules and 

reduces F4/80+ cells and microvascular density (Comunanza et al., 2016).  

Cancer has been seen to resist treatments due to factors like tumour hypoxia (low 

oxygen) and aerobic glycolysis. TAMs can promote these issues by releasing TNFα 

for tumour cell glycolysis and amping up some other factors. Clodronate knocking 

out TAMs helped fix these problems, making tumours respond better to treatments 

(Chen et al., 2023).  

Without tumour associated macrophages, cancer cells showed more PD-L1, and 

more T cells got into tumours. This made anti-PD-L1 antibodies work against 

tumours, which they could not do before (Pu and Ji, 2022). 

Examining therapeutic strategies targeting tumour associated phagocytic 

macrophages in the tumour microenvironment reveals promising prospects for 

cancer treatment. Approaches like targeting chemokines, using clodronate for TAM 

depletion, and understanding TAM mediated resistance mechanisms demonstrate 

potential benefits (Anfray et al., 2019). These therapeutic strategies show efficiency 

in reducing TAM infiltration, altering tumour growth, and sensitising tumours to 

existing therapies, highlighting their significance in cancer treatment (Li et al., 2022).  

Nevertheless, limitations persist within these studies. While TAM focused, therapies 

offer promise, their sole use might only partially eradicate tumours. Studies highlight 

complexities like potential exacerbation of metastasis upon treatment interruption 

and the need for combination therapies to maximise efficacy (Esposito et al., 2021). 

Moreover, various cancers might respond differently to TAM targeted treatments, 

necessitating tailored approaches (Krzyszczyk et al., 2018).  



In conclusion, targeting TAMs presents a valuable therapeutic avenue for cancer 

treatment. Research gaps lie in clarifying TAM complexity, the long term effects of 

TAM focused treatments, and how existing therapies work together simultaneously. 

Overall, TAM directed strategies hold promise, yet a multifocal approach is vital for 

successful cancer therapy strategies. Further research understanding the 

complexities of TAM interactions and optimising combination strategies is crucial for 

realising their full potential in clinical settings. 
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