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Abstract of thesis: 
Cancer is a major cause of morbidity and mortality in domestic animals, including cats. Among 

feline tumour, carcinomas are the most common diagnosed neoplasms, with oral squamous cell carcinoma 
representing the predominant subtype and accounting for approximately 60–70% of all oral tumours. This 
malignancy is typically aggressive, associated with a poor prognosis, and demonstrates limited 
responsiveness to conventional treatment modalities, particularly surgical excision. Although less frequent, 
osteosarcoma is the most common primary bone tumour in cats, comprising approximately 70% of primary 
bone neoplasms. In contrast to canine osteosarcoma, which is highly aggressive and prone to early 
metastasis, feline osteosarcoma generally exhibits slower biological behaviour and a comparatively lower 
metastatic rate, suggesting potential differences in tumour biology and host immune interactions between 
species.  

Recent advances in cancer research have highlighted the importance role of the tumour 
microenvironment in influencing tumour initiation, progression, and therapeutic response. In particular, 
tumour-infiltrating immune cells have emerged as key regulators within this microenvironment, capable of 
exerting both antitumour and protumour effects depending on their phenotype, functional state, and spatial 
distribution. Immune cell populations such as T lymphocytes, B lymphocytes, and macrophages interact 
dynamically with tumour cells, shaping disease progression. In human oncology, increased infiltration of 
CD3⁺ T cells, CD8⁺ cytotoxic T cells, and CD20⁺ B cells are frequently associated with favourable clinical 
outcomes across multiple tumour types, including squamous cell carcinoma and osteosarcoma. Conversely, 
tumour-associated macrophages are often linked to immunosuppression, tumour progression, and poorer 
survival outcomes. Despite these advances, the immunological landscape of feline cancers remains 
insufficiently characterised. In particular, the relationship between immune cell infiltration and 
clinicopathological parameters or survival outcomes in feline OSCC and osteosarcoma remains poorly 
understood, highlighting a critical gap in veterinary oncology. This study aimed to characterise tumour-
infiltrating immune cells comprehensively and to evaluate their prognostic significance in feline OSCC and 
osteosarcoma.  

 A total of 36 feline tumour samples were retrospectively analysed, including 20 cases of OSCC 
and 16 cases of osteosarcoma. Formalin-fixed, paraffin-embedded tissue specimens were utilised, with 
OSCC samples collected between January 2008 and December 2022, and osteosarcoma samples collected 
between April 2007 and November 2012. Immunohistochemistry was performed to evaluate CD3⁺ T cells, 
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CD8⁺ T cells, Foxp3⁺ regulatory T cells, CD20⁺ B cells, and CD204⁺ macrophages. Associations between 
immune cell infiltration, clinicopathological features, and survival outcomes were assessed using Kaplan–
Meier analysis and the log-rank test. 

In feline oral squamous cell carcinoma, CD3⁺ and CD8⁺ T cells were widely distributed in both 
tumour and stromal regions, whereas CD20⁺ B cells were predominantly localised in the stroma. CD204⁺ 
macrophages and Foxp3⁺ regulatory T cells showed variable distribution. Correlation analyses 
demonstrated significant associations among multiple immune cell populations, particularly within the 
stromal compartment, suggesting coordinated immune cell recruitment or shared regulatory mechanisms. 
Importantly, higher densities of stromal CD20⁺ B cells and tumour-associated CD3⁺ T cells were 
significantly associated with shorter progression-free intervals. Furthermore, increased tumour CD3⁺ T cell 
infiltration was associated with reduced overall survival. Kaplan–Meier survival analysis revealed that 
lower infiltration of stromal CD8⁺ T cells and tumour CD3⁺ T cells was significantly associated with 
improved clinical outcomes. These findings suggest that, contrary to expectations based on human oncology, 
increased T cell infiltration in feline OSCC may not reflect an effective antitumour immune response. 

In feline osteosarcoma, CD204⁺ macrophages were the most abundant immune cell population, 
followed by CD3⁺ and CD8⁺ T cells, while CD20⁺ B cells and Foxp3⁺ regulatory T cells were less prominent. 
Significant correlations were observed among selected immune cell populations, particularly between CD3⁺ 
and CD8⁺ T cells, indicating potential functional interactions. Clinically, increased CD3⁺ T cell density was 
significantly associated with poor prognosis, whereas CD8⁺ T cells and macrophages demonstrated weaker 
or less consistent associations with survival outcomes. Additionally, a decrease in CD8⁺ T cell density with 
advancing age was observed, suggesting a possible decline in immune surveillance in older cats. Overall, 
greater infiltration of CD3⁺ and CD8⁺ T cells was consistently associated with shorter survival, further 
supporting the notion that immune infiltration in feline tumours may not necessarily correlate with effective 
tumour control. 

In conclusion, tumour-infiltrating immune cells are prognostically relevant in feline oral squamous 
cell carcinoma and osteosarcoma. Notably, increased infiltration of CD3⁺ and CD8⁺ T cells was associated 
with poorer survival, suggesting a potentially dysfunctional or immunosuppressive immune response rather 
than effective antitumour activity. These findings highlight the need for further investigation into immune 
regulatory mechanisms and support the development of prognostic markers and targeted 
immunotherapeutic strategies in feline cancers. 

 
 






