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            Abstract
Compromised vascular endothelial barrier function is a salient feature of diabetic complications such as sight-threatening diabetic macular edema (DME). Current standards of care for DME manage aspects of the disease, but require frequent intravitreal administration and are poorly effective in large subsets of patients. Here we provide evidence that an elevated burden of senescent cells in the retina triggers cardinal features of DME pathology and conduct an initial test of senolytic therapy in patients with DME. In cell culture models, sustained hyperglycemia provoked cellular senescence in subsets of vascular endothelial cells displaying perturbed transendothelial junctions associated with poor barrier function and leading to micro-inflammation. Pharmacological elimination of senescent cells in a mouse model of DME reduces diabetes-induced retinal vascular leakage and preserves retinal function. We then conducted a phase 1 single ascending dose safety study of UBX1325 (foselutoclax), a senolytic small-molecule inhibitor of BCL-xL, in patients with advanced DME for whom anti-vascular endothelial growth factor therapy was no longer considered beneficial. The primary objective of assessment of safety and tolerability of UBX1325 was achieved. Collectively, our data suggest that therapeutic targeting of senescent cells in the diabetic retina with a BCL-xL inhibitor may provide a long-lasting, disease-modifying intervention for DME. This hypothesis will need to be verified in larger clinical trials. ClinicalTrials.gov identifier: NCT04537884.
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                    Fig. 1: Pathways of cellular senescence are triggered in the diabetic retina.


Fig. 2: Sustained high glucose triggers DNA damage and cellular senescence in ECs.


Fig. 3: Targeted elimination of senescent cells reduces diabetes-induced vascular leakage and preserves retinal function.


Fig. 4: Intravitreal injection of UBX1325 in patients with DME.
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              Requests for additional information, reagents or material resources should be addressed to P.S. Sequencing data from STZ-treated mouse retinas have been deposited in NCBI’s Gene Expression Omnibus under accession number GSE211583. Datasets used to perform single-cell transcriptomic analyses on mouse diabetic retinas were previously published and are publicly available under the accession number GSE178121. Datasets used to perform bulk transcriptomic analyses on rat diabetic retinas were previously published and are publicly available under the accession number GSE20886. All information on materials and reagents is provided in Supplementary Information. All clinical data have been provided in the paper in the form of figures, in the text or in Supplementary Information (including the clinical trial protocol, STROBE checklist and the statistical analysis plan). Additional requests for clinical data should be addressed to the corresponding author and may be provided upon reasonable request. Source data are provided with this paper.
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