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Introduction

Gastrointestinal (GI) cancers, including colorectal, gastric,
and pancreatic cancers, account for a significant burden
of cancer-related morbidity and mortality worldwide.
Traditional treatment approaches have relied on a one-size-
fits-all paradigm, often resulting in suboptimal outcomes
due to the inherent heterogeneity of these malignancies.
Precision medicine, on the other hand, offers a more targeted
and personalized approach by considering individual patient
characteristics and the molecular features of the tumor. In
recent years, precision medicine has emerged as a promising
strategy in GI oncology, enabling clinicians to select therapies
that are more likely to be effective and minimize unnecessary
toxicity. In this review, we aim to provide an overview of
the current status of precision medicine approaches in GI
oncology, highlighting the advancements made in genomics,
proteomics, and other molecular profiling techniques. We will
also explore the potential future directions and challenges that
need to be addressed for the widespread implementation of
precision medicine in clinical practice [1].

Genomics has played a pivotal role in advancing precision
medicine in GI oncology. Comprehensive genomic profiling
has allowed for the identification of key molecular alterations
that drive tumor growth and progression. In colorectal cancer,
for instance, the discovery of oncogenic mutations in genes
such as KRAS, NRAS, and BRAF has not only provided
prognostic information but has also guided treatment decisions.
Targeted therapies, such as anti-EGFR antibodies, have been
successfully implemented in patients with specific mutations,
resulting in improved outcomes. Similarly, in gastric and
pancreatic cancers, genomic profiling has revealed actionable
alterations, including HER2 amplification and BRCA
mutations, which can be targeted with specific therapies.
Despite these advancements, challenges such as tumor
heterogeneity and the emergence of resistance mechanisms
necessitate further research to identify additional molecular
targets and develop effective combination therapies [2].

Proteomics is another valuable tool in precision medicine,
offering insights into the protein expression patterns and
signaling pathways that drive GI cancers. Proteomic analyses
have identified potential therapeutic targets, such as the
human epidermal growth factor receptor 2 (HER2) in gastric

cancer. HER2-targeted therapies, originally successful in
breast cancer, have shown promise in a subset of gastric
cancer patients with HER2 overexpression. Additionally,
proteomic profiling has contributed to the understanding of
the tumor microenvironment and immune response, guiding
the development of immunotherapeutic strategies. Immune
checkpoint inhibitors, such as pembrolizumab and nivolumab,
have shown efficacy in a subset of patients with microsatellite
instability-high (MSI-H) or mismatch repair-deficient
(dMMR) tumors, emphasizing the importance of molecular
profiling in immunotherapy selection [3].

Liquid biopsies have emerged as a non-invasive and dynamic
tool for molecular profiling in GI cancers. By analyzing
circulating tumor DNA (ctDNA), circulating tumor cells
(CTCs), and other biomarkers in blood samples, liquid
biopsies provide real-time information on tumor heterogeneity
and treatment response. Liquid biopsies have shown promise
in detecting minimal residual disease, monitoring treatment
response, and detecting acquired resistance mechanisms. In
GI oncology, liquid biopsies have been particularly useful
in the management of metastatic colorectal cancer, where
they can identify RAS mutations and monitor the emergence
of resistance to targeted therapies. Despite the potential of
liquid biopsies, standardization, and validation of these assays
are crucial for their widespread adoption in routine clinical
practice [4].

The advent of artificial intelligence (AI) has significantly
impacted precision medicine in GI oncology. Al algorithms
can analyze large datasets, including genomics, proteomics,
radiology, and electronic health records, to generate predictive
models and treatment recommendations. Al-based approaches
have shown promise in predicting treatment response,
stratifying patient prognosis, and identifying novel
biomarkers. For example, machine learning algorithms
have been employed to predict the likelihood of response
to specific chemotherapeutic agents in colorectal cancer
patients. Furthermore, Al has been utilized in image analysis
to improve the accuracy of tumor detection, classification,
and staging. Integration of Al into clinical decision-making
processes holds great potential for optimizing treatment
outcomes and facilitating the implementation of precision
medicine [5].
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Conclusion

Precision medicine approaches have significantly advanced
the field of GI oncology, allowing for more personalized and
effective treatments. Genomic and proteomic profiling have
revealed actionable targets and guided therapy selection,
leading to improved patient outcomes in subsets of patients.
Liquid biopsies and Al-based approaches offer promise in
real-time monitoring and predictive modeling, respectively.
However, challenges such as the identification of reliable
biomarkers, tumor heterogeneity, and resistance mechanisms
must be addressed for precision medicine to become routine
in clinical practice. Continued research and collaboration
are necessary to further refine precision medicine strategies,
ultimately benefiting patients with GI cancers and paving
the way for a future where treatment decisions are tailored to
individual molecular profiles.
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