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Abstract

Gastrointestinal (GI) malignancies account for a disproportionate share of global cancer mortality and remain among
the most biologically complex and therapeutically challenging tumors in clinical oncology. Historically limited by late-
stage diagnosis and modest treatment efficacy, the field has recently undergone a fundamental transformation driven
by advances in genomic profiling, immunotherapy, perioperative optimization, and real-world outcomes research. This
review synthesizes contemporary developments across gastroesophageal, pancreatic, hepatobiliary, and colorectal
cancers, emphasizing the growing role of precision oncology, immune checkpoint inhibition, circulating tumor DNA
(ctDNA), and population-level insights into health disparities. Integrating data from randomized trials, translational
studies, registry analyses, and recent international conference reports, we explore how these innovations are reshaping
risk stratification and therapeutic decision-making while simultaneously exposing persistent inequities in access,
outcomes, and survivorship. The convergence of biologic innovation with structural reform will be essential to ensure
that scientific progress translates into equitable clinical benefit.

1. Introduction

Cancers of the gastrointestinal tract—including malignancies of
the esophagus, stomach, pancreas, liver, biliary system, small
intestine, and colorectum—collectively represent one of the leading
causes of cancer-related death worldwide. Despite advances in
screening and supportive care, overall survival remains poor for
many GI cancers, particularly hepatocellular carcinoma (HCC),
pancreatic ductal adenocarcinoma (PDAC), and gastric cancer
[1,2]. Historically, therapeutic progress was constrained by late
presentation, aggressive tumor biology, and limited systemic
treatment options.

Over the past decade, however, gastrointestinal oncology
has undergone a paradigmatic reorientation. The integration
of next-generation sequencing, immune-based therapeutics,
perioperative systemic therapy, and population-based analytics
has fundamentally reshaped the field [3-6]. Genomic profiling
has revealed biologically distinct subsets with actionable
vulnerabilities; immune checkpoint inhibitors (ICIs) have

improved survival in molecularly selected populations; and liquid
biopsy technologies now permit dynamic monitoring of disease
Burden [6-9]. Concurrently, epidemiologic and real-world studies
have illuminated profound disparities in outcomes shaped by race,
socioeconomic status, nutrition, geography, and social support
[10-13].

This review examines recent advances across major GI cancer
subtypes, focusing on four intersecting domains: (1) precision
oncology and biomarker-driven therapy, (2) immunotherapeutic
integration, (3) liquid biopsy and disease monitoring, and (4)
structural inequities in cancer care.

2. Gastroesophageal Malignancies

2.1. Precision-guided Therapeutic Evolution

Gastric and esophageal cancers have transitioned from uniform
chemotherapy-based  regimens toward biomarker-driven,
multimodal treatment strategies. Contemporary frameworks
emphasize the clinical relevance of HER2 amplification, PD-
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L1 expression, microsatellite instability (MSI), and emerging
molecular subtypes in guiding therapy selection [3,4]. The
incorporation of immune checkpoint inhibitors into first-line and
perioperative regimens has significantly improved outcomes in
selected populations, particularly in PD-L1—expressing and MSI-
high tumors [3,4,14].

The ESOPEC trial further refined perioperative strategies for
esophageal adenocarcinoma, underscoring the importance of
optimizing neoadjuvant and adjuvant sequencing [6]. These
developments reflect a shift from tumor location-based treatment
to biology-informed therapy.

2.1. Supportive Care and Outcomes

Host factors exert substantial influence on outcomes. Protein-
energy malnutrition is highly prevalent among patients with
upper GI cancers and independently predicts increased morbidity,
prolonged hospitalization, and mortality [15]. This highlights the
necessity of early nutritional screening and intervention as part of
comprehensive oncologic care.

3. Pancreatic Cancer

PDAC remains one of the most lethal solid tumors, with 5-year
survival rates below 15%. While immunotherapy has limited
activity in unselected populations, research increasingly focuses
on microenvironmental modulation, stromal targeting, metabolic
vulnerabilities, and rational combinations [9].

Real-world analyses demonstrate that malignant portal vein
thrombosis significantly worsens outcomes and increases
complication rates, emphasizing the need for early detection and
multidisciplinary management [16]. Nutritional status, frailty, and
thrombotic risk increasingly inform treatment decisions alongside
tumor stage.

4. Hepatobiliary and Biliary Tract Cancers

4.1. Molecular and Immune-based Advances

HCC and cholangiocarcinoma are now treated using combinations
of immunotherapy and targeted agents. A multidisciplinary
consensus emphasizes comprehensive molecular profiling in
intrahepatic cholangiocarcinoma to identify FGFR2 fusions,
IDH1 mutations, and other actionable alterations [8]. Combination
immunotherapy, such as atezolizumab plus bevacizumab, has
replaced tyrosine kinase inhibitors as first-line therapy in HCC
[17]. Recent conference data suggest expanding benefit from
immunotherapy combinations in biliary tract cancers [11].

4.2. Disparities and Population Health
Survival disparities associated with ethnicity, socioeconomic
status, and access to care persist across hepatobiliary cancers
[2,13]. Rising obesity rates have further contributed to increasing
liver cancer incidence and mortality [18].

5. Colorectal and Small Intestinal Tumors
5.1. Precision oncology and biomarkers

Colorectal cancer exemplifies the success of molecular

stratification. MSI-high and POLE-mutated tumors exhibit
exceptional sensitivity to immunotherapy [6,19]. Circulating
tumor DNA enables early relapse detection and minimal residual
disease monitoring [6,20].

Bone metastasis predicts poor prognosis in early-onset CRC [1].
Social determinants such as marital status independently influence
survival, reflecting the impact of psychosocial support on outcomes
[12].

5.2. Neuroendocrine neoplasms

SEER-based analyses reveal significant survival disparities in
small intestinal neuroendocrine tumors, reinforcing inequities in
early detection and specialty access [14].

6. Immunotherapy in GI Oncology

ICIs now constitute a foundational pillar of therapy in multiple
GI cancers [4,5]. However, immune-related adverse events
and resistance remain clinically significant challenges [7,21].
Primary resistance arises from low tumor mutational burden,
immunosuppressive microenvironments, and impaired antigen
presentation. Emerging strategies include combination checkpoint
blockade, integration with chemotherapy or radiation to enhance
immunogenicity, and targeting myeloid and stromal components
of the tumor microenvironment.

7. Liquid Biopsy and Dynamic Monitoring

Liquid biopsy has revolutionized disease monitoring. ctDNA
enables noninvasive detection of minimal residual disease, early
relapse, and therapeutic response [6,20]. Ongoing trials are
validating ctDNA-guided treatment escalation and de-escalation
strategies.

8. Supportive Care and Holistic Outcomes

Nutrition, thrombosis, infection, and psychosocial support
significantly affect survival independent of oncologic therapy
[12,15,16]. These findings emphasize that advances in systemic
therapy must be matched by investment in supportive and equitable
care delivery.

9. Structural Inequities and Health Disparities

Across GI malignancies, disparities in screening, diagnosis,
treatment access, and survivorship persist [1,2,13,14]. These
inequities are driven by systemic barriers including insurance
status, geographic isolation, institutional resources, and implicit
bias.

10. Future Directions

Future priorities include:

*  Expanded genomic and ctDNA integration into routine care

*  Development of predictive biomarkers for immunotherapy
response

* Integration of metabolic and microbiome research

*  System-level interventions to reduce disparities

J Clin Exp Immunol, 2026

Volume 11 | Issue 1 | 2



11. Conclusion

Gastrointestinal oncology stands at a transformative juncture.
Precision medicine and immunotherapy have reshaped outcomes
for selected populations, yet inequities remain pervasive. The
future of GI cancer care depends on aligning scientific innovation
with ethical and structural commitments to equity.
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