Bevacizumab cumulative dose and hypertension incidence: a dose-response meta-analysis
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Introduction. Bevacizumab is widely used in the treatment of solid tumors, but hypertension is a common adverse event. Although the association between bevacizumab and hypertension has been established, the precise dose-response relationship between cumulative dose and hypertension incidence, particularly for different grades, remains to be fully quantified.
Aims. This study aims to quantify the dose-response relationship between bevacizumab cumulative dose and the incidence of all-grade and grade ≥3 hypertension, and to explore the impact of different tumor types on this relationship.
Methods. PubMed, Embase, Cochrane Library databases, and ClinicalTrials.gov were systematically searched for randomized controlled trials reporting bevacizumab treatment duration and hypertension incidence. Cumulative dose was calculated by multiplying median treatment duration by dose intensity. Weighted regression models were fitted including linear, quadratic, and restricted cubic spline models, with the best model selected using Akaike Information Criterion (AIC). Subgroup analyses, sensitivity analyses, and publication bias assessments were performed.
Results. A total of 33 studies comprising 8,660 patients were included. For all-grade hypertension, the quadratic model provided the best fit (R²=0.402, P=0.005), with a nadir at a cumulative dose of approximately 113.2 mg/kg. For grade ≥3 hypertension, the linear model was optimal (R²=0.174, P=0.027), with an average increase of 5.31% in incidence per 100 mg/kg increase in cumulative dose. Significant heterogeneity was observed across tumor types (interaction P=0.0158). Publication bias was detected in the colorectal cancer subgroup (Egger's test P=0.0162), and trim-and-fill correction adjusted the incidence from 25.05% to 23.96%.

Discussion. This study reveals a nonlinear U-shaped relationship for all-grade hypertension, suggesting an optimal dose window, while grade ≥3 hypertension shows a linear increase, emphasizing the need for enhanced blood pressure monitoring in patients receiving high cumulative doses. The significant heterogeneity across tumor types highlights the importance of individualized management strategies.
