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Clinical considerations
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Advances in radiotherapy
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Radiotherapy gaps
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State of art: The future of omics and big data
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What appears to
be happening
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Imaging techniques
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Cancer metabolism under the spotlight
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Breast cancer metabolism under the spotlight
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Breast cancer metabolism under the spotlight
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Cancer research focus: Targeted metabolomics
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Identify
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Quantify
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Ø Investigate circulating alterations in energy-balance-related metabolites.

Ø Correlate these changes with:
• Clinicopathological characteristics
• Response to radiation treatment and toxicity

Ø Identify potential biomarkers that could be implemeted for diagnosis, prognosis and
response towards treatment.

Research goals
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Methodology
PATIENTS 

RECRUITMENT SAMPLE AND CLINICAL DATA COLLECTION SAMPLE AND 
COMPUTATIONAL ANALYSIS

Targeted metabolomic
analyses (GC-MS)

Post-RT
(1 month)

Pre-RT
Multivariate analyses and 

machine learning
algorithms
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Metabolite normalization with local radiotherapy
following breast tumor resection

Breast cancer (n= 151)
Controls (n= 44)

Arenas M, Rodríguez E, et al. PLoS One. (2018)

BC patient pre-RT vs controls BC patient post-RT vs controls
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Metabolite normalization with local radiotherapy
following breast tumor resection

Breast cancer (n= 151)
Controls (n= 44)

Arenas M, Rodríguez E, et al. PLoS One. (2018)

BRT: before radiotherapy
ART: after radiotherapy

VIP scores
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Metabolite normalization with local radiotherapy
following breast tumor resection

Breast cancer (n= 151)
Controls (n= 44)

Arenas M, Rodríguez E, et al. PLoS One. (2018)
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Effects of radiotherapy on plasma energy metabolites in patients
with breast cancer who received neoadjuvant chemotherapy

Breast cancer (n= 37)
Controls (n= 44)

Arenas M, Fernández-Arroyo S, Rodríguez E, et al. Clin Trans Oncol. (2020)

a p < 0.05; b p< 0.01; c p < 0.001, 
with respect to control.

d p < 0.05; e p< 0.01, with respect
to partial response.
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Effects of radiotherapy on plasma energy metabolites in patients
with breast cancer who received neoadjuvant chemotherapy

Breast cancer (n= 37)
Controls (n= 44)

Arenas M, Fernández-Arroyo S, Rodríguez E, et al. Clin Trans Oncol. (2020)

Complete response (CR) vs partial response (PR)
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MAMACOR study
Breast cancer (n= 87)
Controls (n= 50)

WORK IN 
PROGRESS

Metabolomics analysisOxidative stress markers analysis Inflammatory markers analysis
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MAMACOR study
Breast cancer (n= 87)
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Next steps in our research group

Cohort
expansion

Longer
follow-up

Multiomics
approach
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