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Introduction: Elevated VEGF expression in tumor microenvironment promotes tumor progression 
and metastasis [1]. Bevacizumab, a humanized monoclonal antibody targeting VEGF-A, is widely 
used alone or with chemotherapy in cancers including breast, cervical, ovarian, non-small cell lung 
cancer (NSCLC), and metastatic colorectal cancer (CRC) [2]. By inhibiting angiogenesis, it has 
shown efficacy in both frontline and recurrent settings [3]. 

Aims: To assess the impact of demographic factors, chemotherapy parameters, and bevacizumab 
levels (peak, trough, and difference [AV_D]) on VEGF levels in patients with NSCLC, CRC, breast, 
cervical, and ovarian cancer. 

Methods: Machine learning methods and artificial neural networks (ANNs) were applied. 
Dimensionality reduction (CATPCA, MCA, PCA, FAMD) was used for data exploration. Predictive 
models (Random Forest, Boosted Trees, Bagged Trees, ANN) were developed to identify 
determinants of VEGF reduction (VEGF_D). 

Results: CATPCA and PCA revealed opposing patterns between VEGF and bevacizumab levels, 
indicating distinct variance contributions. CATPCA also suggested heterogeneous VEGF reduction 
trajectories influenced by treatment duration and cycles. Random Forest identified AV_D, weight, 
and therapy cycles as key predictors, with AV_D showing the strongest dose-dependent effect. 
Boosted Trees and ANN confirmed AV_D as the dominant factor, while weight and treatment 
duration remained significant but secondary. Overall, AV_D consistently emerged as the main 
determinant of VEGF_D. 

Conclusion: Bevacizumab-induced VEGF reduction is primarily driven by drug exposure variability 
rather than absolute peak or trough values. Lower AV_D, reflecting more stable exposure, enables 
more consistent VEGF suppression. Patient-specific factors, including weight and treatment 
duration, further influence outcomes, highlighting the importance of personalized therapy. Machine 
learning approaches proved effective in uncovering complex relationships, supporting their role in 
optimizing treatment strategies. 
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