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Abstract: Diabetic retinopathy (DR) is a common vision-threatening microvascular complication of diabetes mellitus, and its
development is closely associated with the overexpression of vascular endothelial growth factor (VEGF). Intravitreal anti-VEGF
therapy has become a major treatment strategy for DR, particularly diabetic macular edema (DME) and proliferative diabetic
retinopathy (PDR). The intraocular pharmacokinetic properties of these agents directly affect treatment optimization as well as efficacy
and safety evaluation. This review summarizes the molecular and pharmacokinetic characteristics of ranibizumab, bevacizumab,
aflibercept, conbercept, faricimab, and pegaptanib, while distinguishing among evidence derived from human clinical studies, animal
experiments, and model-based estimates. Current evidence indicates that anti-VEGF agents differ in intraocular residence, clearance,
and systemic exposure. Because half-life estimates vary with species, sampling matrix, and estimation methods, direct cross-study
comparisons should be interpreted cautiously. DR-related vitreous alterations may affect drug diffusion and tissue distribution, while
vitrectomy may accelerate intraocular clearance and shorten both drug residence and VEGF suppression. Blood-retinal barrier (BRB)
dysfunction may further increase retinal permeability and alter posterior drug transport and clearance. Overall, DR-related ocular
changes may contribute to variability in intraocular drug exposure, whereas DR-specific human pharmacokinetic data remain limited.
Disease stage, vitreous status, and prior ocular interventions should therefore be considered when optimizing drug selection and dosing
intervals.
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Table1 Molecular characteristics and key pharmacokinetic properties of anti-VEGF drugs administered by intravitreal injection
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Fig.1 Impact of intraocular pathological changes in diabetic retinopathy on pharmacokinetics of intravitreal anti-VEGF therapy
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