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is @ neoplasm characterized by high heterogeneity and is influenced by intrinsic molecular subtypes and
clinical stage, aspects that remain underexplored in the Colombian population.
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Based on these molecular insights, hormone receptor
status and gene expression profiles significantly impact
key metabolic pathways and physiological mechanisms,
particularly those involved in energy generation and
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This study aimed to characterize metabolic alterations associated with subtypes and
disease progression in a group of newly diagnosed, treatment-naive Colombian women
using an untargeted metabolomics approach, from May 2021 to August 2023.
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RESULTS AND DISCUSSION
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Biomarkers associated with TNM stages: { « Stage-specific biomarkers:
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Metabolomic profiling revealed distinct metabolic signatures between early
and advanced stages:

» Early stages (I-ll): Higher levels of ribose, glutamic acid, and glycerol
suggest an upregulation of carbohydrate and energy metabolism.
Advanced stages (llI-1V): Marked alterations in lipid pathways, including
increased phosphatidylcholines (PC 38:6, PC 36:5) and depletion of
lysophosphatidylcholines (LPC 16:0, LPC 16:1).

Diagnostic performance: ROC curve analysis highlighted ribose (AUC =
0.978), PC 38:6 (AUC = 0.91), and glucuronic acid (AUC = 0.86) as potential
biomarkers for early detection and disease progression.

- Early stages (I-11): I Ribose, glutamic
acid, glycerol - early detection
potential (AUC > 0.95).
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indicators (AUC = 0.90).
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CONCLUSIONS

This is the first metabolomic study of breast cancer in Colombian patients, providing novel insights into population-specific metabolic alterations. Given the impact of genetic background,
lifestyle, and environmental factors on metabolism, these results highlight the importance of developing locally validated biomarkers for breast cancer management.

Our findings highlight a progressive metabolic reprogramming along tumor development. Early-stage tumors exhibited alterations in carbohydrate and energy metabolism, while advanced
stages were dominated by lipid remodeling. This metabolic transition suggests that tumor aggressiveness is associated with a shift from energy generation through glycolysis to complex lipid

biosynthesis and membrane remodeling. REFERENCE
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