Cannabinoids in glioblastoma: immunological and radiomic perspectives for precision oncology 
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Introduction. Glioblastoma (GBM) is an aggressive tumour with poor prognosis and therapy resistance. Cannabinoids, particularly via CB2 signalling, modulate immune and vascular components, while cannabidiol (CBD) shows broader microenvironmental effects. Preclinical data support antitumour modulation, yet radiomic biomarkers of cannabinoid response remain unexplored. 

Aims. To synthesise current evidence on the immunological effects of cannabinoids in GBM models and to assess how MRI/PET radiomics may provide noninvasive biomarkers of therapeutic response.
Methods. A structured literature search (PubMed, Scopus, Web of Science; 2015–2025) was performed using the terms “glioblastoma”, “cannabinoids”, “immune microenvironment”, and “radiomics”. Eligible studies included in vitro, in vivo and early clinical data on cannabinoid interventions in GBM, as well as radiomics work on immune- or therapy-related imaging biomarkers.
Results. In GBM models, CB2 modulation reduced TAMs, enhanced T-cell activity, and induced antitumour effects, while inhaled CBD suppressed growth and altered immune–angiogenic factors. Early clinical data suggest CBD may influence MRI dynamics, and radiomics studies associate imaging features with immune changes, though integration with cannabinoid therapy is still lacking.
Discussion. CB2-targeted cannabinoids show immunomodulatory effects in GBM and may complement standard therapy. Radiomic tools offer noninvasive biomarkers of immune and vascular changes but remain underused. This work provides CANTAVAC project with a translational framework by showing how immunological and radiomic approaches can support the development of personalized biotherapies. Funding: Acknowledgement is given to The Health Program (PS) 2021-2027, Policy Objective 1, 1571 Priority 5, project ti-tle "Development of translational research for vaccines, serums and other biological drugs - Acronym CANTAVAC 2.0”, SMIS code 326920.
