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Research progress in the treatment of equine melanoma
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Abstract Melanoma is one of the most common skin tumors in horses and occurs predominantly in grey horses.
Some lesions may exhibit local invasion or distant metastasis, thereby impairing normal function and animal
welfare. This review summarizes advances in the classification, diagnosis, and staging of equine melanocytic
neoplasms, as well as surgical treatment, local ablative and energy-based therapies, local pharmacological

treatment, immunotherapy, and molecular targeted therapy. Current evidence indicates that surgical excision
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remains the treatment of choice for localized lesions amenable to complete removal, while local cisplatin therapy

is commonly used in clinical practice. Laser ablation, cryotherapy, electroporation, radiotherapy, naturally

derived candidate agents, and immunotherapy remain largely investigational. Molecular targeted therapy is

currently limited to in vitro and mechanistic studies, whereas research on TIGIT, CTLA-4, and tumor metabolism

primarily provides insights from comparative oncology. Major limitations of the available studies include a lack

of standardized criteria for evaluating clinical responses, small sample sizes, insufficient long-term follow-up,

and limited systemic treatment options. Future studies should standardize clinical research protocols and

response criteria, conduct multicenter prospective studies with long-term follow-up, further investigate the

molecular mechanisms and immune microenvironment of tumor development and progression, and promote

clinical research on immunotherapy and molecular targeted therapy. These efforts may provide a basis for the

standardized diagnosis and treatment of equine melanoma.
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Table 1 Clinical staging system for equine malignant melanoma in grey horses"

]
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Note: This staging system was proposed by Moore et al'™. Tt is primarily intended to standardize case recording, assess disease progression,

and facilitate comparison of treatment outcomes. It should not be regarded as an internationally standardized staging system.
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Table 2 Advances in local treatment modalities for equine melanoma
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Note: “Common clinical use” refers to treatments that have been repeatedly applied in equine clinical practice and are supported by a relatively

substantial body of clinical case data. “Clinical investigation” refers to treatments for which the available evidence is mainly derived from

small case series, individual case reports, or non-standardized treatment protocols. “Preclinical” refers to treatments supported primarily

by in vitro studies, mechanistic investigations, or studies of other tumor types. The same as Table 3.
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Table 3 Advances in immunological and molecular targeted therapies for equine melanoma
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