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Introduction
Gastroesophageal cancer, encompassing both gastric (stomach) 

cancer and esophageal cancer, is a significant global health challenge 
due to its high incidence and poor prognosis. Early detection and 
personalized treatment strategies are critical to improving outcomes 
for patients. Biomarkers, which are biological molecules indicative of 
disease presence, progression, or response to treatment, play a crucial 
role in advancing the management of gastroesophageal cancer. This 
article explores current biomarkers, their clinical implications, and 
recent innovations in this field [1].

Understanding gastroesophageal cancer

Gastroesophageal cancer includes two main types:

Gastric cancer: Originates in the stomach lining.

Esophageal cancer: Develops in the esophagus, the tube connecting 
the throat to the stomach.

These cancers are often diagnosed at an advanced stage, contributing 
to their poor prognosis. Therefore, identifying reliable biomarkers for 
early detection, prognosis, and treatment response is essential.

Current biomarkers in gastroesophageal cancer

1. HER2 (Human epidermal growth factor receptor 2): HER2 
is a protein that promotes cell growth. Overexpression of HER2 
is found in approximately 20% of gastric cancers and a smaller 
percentage of esophageal cancers. HER2 status is determined using 
immunohistochemistry (IHC) and fluorescence in situ hybridization 
(FISH). HER2-positive tumors can be treated with trastuzumab, an 
anti-HER2 monoclonal antibody, improving survival rates in these 
patients [2].

2. PD-L1 (Programmed death-ligand 1): PD-L1 is a protein that 
helps cancer cells evade the immune system. High PD-L1 expression in 
tumor cells or the tumor microenvironment is associated with a better 
response to immune checkpoint inhibitors, such as pembrolizumab 
and nivolumab. Testing for PD-L1 expression helps identify patients 
who may benefit from immunotherapy.

3. VEGF (Vascular endothelial growth factor): VEGF promotes 
blood vessel formation, supporting tumor growth and metastasis. High 
levels of VEGF are associated with poor prognosis in gastroesophageal 
cancer. Anti-VEGF therapies, such as bevacizumab, target this pathway 
to inhibit tumor angiogenesis [3].

4. Microsatellite instability (msi) and mismatch repair (mmr) 
deficiency: MSI and MMR deficiency occur due to errors in the DNA 
repair system. Tumors with high MSI or MMR deficiency are more 
likely to respond to immunotherapy. Testing for MSI/MMR status 
helps guide treatment decisions and identify patients who may benefit 
from immune checkpoint inhibitors.

5. CEA (Carcinoembryonic antigen): CEA is a protein that can 
be elevated in various cancers, including gastroesophageal cancer. 
Elevated CEA levels are associated with advanced disease and poorer 
prognosis. CEA is primarily used to monitor treatment response and 
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detect recurrence.

6. CA 19-9 (Carbohydrate antigen 19-9): CA 19-9 is another 
tumor marker that can be elevated in gastroesophageal cancer. Like 
CEA, it is used for monitoring disease progression and treatment 
response, rather than for early diagnosis.

Diagnostic and prognostic implications

1. Early detection: Early detection of gastroesophageal cancer 
significantly improves outcomes. Biomarkers like HER2, PD-L1, MSI/
MMR, CEA, and CA 19-9 provide valuable information that can aid 
in the early diagnosis and stratification of patients. HER2 status, for 
example, can guide targeted therapy decisions, while MSI/MMR testing 
can identify candidates for immunotherapy [4].

2. Prognosis: Biomarkers offer insights into disease aggressiveness 
and likely clinical outcomes. High levels of VEGF, CEA, and CA 19-
9, as well as MSI/MMR status, can provide prognostic information, 
helping clinicians develop personalized treatment plans and predict 
patient survival.

3. Treatment selection and monitoring: Biomarkers guide 
the selection of appropriate therapies and allow for monitoring of 
treatment efficacy. HER2-positive patients can benefit from targeted 
therapies like trastuzumab, while high PD-L1 expression indicates a 
potential response to immune checkpoint inhibitors. Monitoring 
biomarker levels, such as CEA and CA 19-9, during treatment can 
provide real-time feedback on therapeutic effectiveness.

Description
Innovative approaches and future directions

1. Liquid biopsies: Liquid biopsies involve the analysis of 
circulating tumor DNA (ctDNA), circulating tumor cells (CTCs), and 
other tumor-derived materials in blood samples. This non-invasive 
approach offers a promising method for early detection, monitoring 
of minimal residual disease, and assessing treatment response. Liquid 
biopsies can detect genetic alterations and mutations, providing 
insights into tumor dynamics and resistance mechanisms.

2. Multi-omics approaches: Combining genomics, proteomics, 
and metabolomics data can reveal comprehensive biomarker 
signatures that provide a deeper understanding of gastroesophageal 
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cancer biology. Multi-omics approaches can identify novel biomarkers 
and therapeutic targets, facilitating the development of personalized 
treatment strategies [5].

3. Artificial intelligence and machine learning: AI and ML 
technologies can analyze large datasets to identify complex biomarker 
patterns and correlations that traditional analysis methods may 
miss. These technologies can enhance biomarker discovery, improve 
diagnostic accuracy, and optimize treatment plans, ultimately leading 
to better patient outcomes.

4. Tumor microenvironment markers: The tumor 
microenvironment (TME) plays a crucial role in cancer progression 
and response to therapy. Biomarkers derived from the TME, including 
immune cell infiltration profiles and stromal markers, are being 
investigated to better understand their impact on gastroesophageal 
cancer and identify new therapeutic targets [6].

5. Personalized medicine: The integration of biomarker testing 
into clinical practice enables personalized medicine, tailoring treatment 
to the individual’s genetic profile and disease characteristics [7]. This 
approach increases the likelihood of treatment success and minimizes 
unnecessary side effects, leading to improved patient outcomes.

Conclusion
Biomarkers have revolutionized the diagnosis and treatment 

of gastroesophageal cancer, offering new opportunities for early 
detection, personalized therapy, and improved patient outcomes. 
Current biomarkers such as HER2, PD-L1, VEGF, MSI/MMR, CEA, 
and CA 19-9 provide valuable insights into disease biology and guide 
clinical decision-making. Emerging technologies, including liquid 
biopsies, multi-omics approaches, and AI/ML, hold great promise for 
advancing biomarker research and enhancing clinical care. Continued 

research and collaboration are essential to fully realize the potential of 
biomarkers in gastroesophageal cancer, ultimately leading to better 
clinical outcomes and prolonged survival for patients.
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