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Introduction. Given the high incidence of hypertension associated with bevacizumab therapy, elucidating the dose-response relationship between its cumulative dose and the development of hypertension is crucial for clinical management.
Aims. To quantify the dose-response relationship between cumulative bevacizumab dose and hypertension risk across different tumor types using Bayesian hierarchical modeling.
Methods. A systematic literature search of PubMed, Embase, the Cochrane Library, and ClinicalTrials.gov was conducted to identify randomized controlled trials reporting on the duration of bevacizumab therapy and the subsequent incidence of hypertension.
Results. A total of 32 studies involving 8,556 patients were included in this analysis. Regarding all-grade hypertension, the Bayesian hierarchical model revealed a significant non-linear U-shaped relationship (posterior probability of the quadratic term P(β₂>0) = 0.998, posterior mean = 5.81, 95% credible interval [CrI]: 2.10-9.36), with the nadir of risk observed at a cumulative dose of 113.9 mg/kg (95% CrI: 82.1-131.8 mg/kg). For Grade ≥3 hypertension, the model demonstrated a linear positive correlation (posterior probability of the dose term P(β₁>0) = 0.97, posterior mean = 2.66, 95% CrI: -0.11-5.26), where each standard deviation increase in cumulative dose (approximately 67.1 mg/kg) corresponded to an average absolute increase of 2.66 percentage points in the incidence rate. These findings remained robust across various sensitivity analyses. Subgroup analyses indicated that non-small cell lung cancer, colorectal cancer, and ovarian cancer all exhibited distinct U-shaped patterns (all posterior probabilities >0.99), although heterogeneity in effect sizes was observed.

Discussion. The risk of bevacizumab-associated hypertension varies dynamically with the cumulative dose and is modulated by tumor type. Stratified monitoring and intervention strategies based on tumor type and cumulative dose may help mitigate the risk of cardiovascular toxicity while better preserving therapeutic benefits.
