Predicting VEGF Levels in Cancer Patients Using
Machine and Deep Learning
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Introduction Results
Increased VEGF expression in the tumor Both CATPCA and PCA revealed the opposing trends between VEGF and bevacizumab levels,
microenvironment contributes to tumor suggesting different contributions to variance (Figure 1). CATPCA also indicated that VEGF
progression  and  metastasis  [1]. reduction may follow distinct trajectories based on treatment duration and cycles,
Bevacizumab, a recombinant humanized highlighting individualized responses (Figure 2 and 3). The random forest analysis identified
monoclonal antibody, 1Is used as AV_D, weight group, and number of chemotherapy cycles as key predictors of VEGF
monotherapy or in combination with reduction, with AV_D having the strongest dose-dependent effect. Boosted trees Bagged
chemotherapy for the treatment of various trees and ANN confirmed previous findings identifying AV_D as the most decisive factor, while
types of cancers Including breast cancer, weight and chemotherapy duration remained significant but less influential. Overall, AV_D
cervical, ovarian cancer, non-small cell consistently exhibits the strongest effect on VEGF reduction (VEGF_D) across all models, with
lung cancer (NSCLC) and metastatic weight and treatment duration also playing an important role (Figure 4).
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and Factor Analysis of Mixed Data
(FAMD) were applied to explore patterns
and variable associations. To model the
relationship between the variables and
the reduction In VEGF levels (i.e.,
VEGF_D) models such as Random
Forest, Boosted Trees, Bagged Trees,

an d AN N WEre d eve I'O p ed an d Figure 4. A. Boosted trees variable importance score for the variables AV_D, Weight, and Therapy duration.
eva lu ated B. Bagged trees variable importance score for the variables AV_D, Weight, and Therapy duration.

* C. ANN variable importance score for the variables AV_D, Weight, and Therapy duration.
Conclusions

This study underlines the central role of increasing bevacizumab levels in reducing VEGF levels. However, it is not the absolute bevacizumab
levels that matter, but rather the increase in those levels. The influence of weight and treatment duration suggests that individualized factors
should be considered when optimizing therapy. This study clearly showed that machine learning techniques can uncover critical relationships
between demographic characteristics and VEGF reduction, providing valuable insights for personalized treatment.
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