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Introduction

§ Esophagogastric cancer (EGC) is a highly prevalent cancer globally 
with annual incidence of over 1.5 million1,2

§ In the United States, the incident of early-onset esophagogastric cancer 
(EOEGC), defined as age of diagnosis <50, has increased over 30% in 
recent decades3-5
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Introduction

• Rising incidence of 
esophagogastric 
cancers in the 
United States from 
1995 to 20146

• Increasing 
along with 
several other 
gastrointestinal 
malignancies

6. Sung H, Siegel RL, Rosenberg PS, Jemal A. 
Emerging cancer trends among young adults in the USA: 
analysis of a population-based cancer registry. Lancet 
Public Health. 2019;4(3):e137-e147



Introduction

§ Risk factors for EGC7-8

• Smoking
• Alcohol 
• Obesity
• Helicobacter pylori infection

§ Single center study at Memorial Sloan Kettering found that EOEGC 
patients were more likely to be genomically stable, have diffuse 
histology, and are less likely to be microsatellite-instability-high9

§ Prior studies limited by single center or small multi-institutional cohort 
analyses

7. Domper Arnal MJ, Ferrandez Arenas A, Lanas Arbeloa A. Esophageal cancer: Risk factors, screening and endoscopic treatment in Western and Eastern countries. World J 
Gastroenterol 2015;21(26):7933-43
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Objectives

1. Provide a detailed analysis of the molecular characteristics of early 
versus average-onset esophagogastric cancer in a large real-world 
database

2. Define immune microenvironment characteristics of early versus 
average-onset esophagogastric cancer

3. Evaluate response to immune checkpoint inhibitors in patients with 
early versus average-onset esophagogastric cancer



Methods

§ Patient Samples: 5,175 esophagogastric cancer patients in Caris 
Life Sciences database

§ Comprehensive molecular analysis
• Next generation sequencing (NGS)
• Tumor mutation burden (TMB)
• Deficient mismatch repair (dMMR)/microsatellite-instability (MSI)
• HER-2 and PD-L1 IHC
• Whole transcriptomic sequencing (WTS)

- Gene fusions
- MAPK Pathway activation score
- Immune checkpoint gene expression
- Gene set enrichment analysis
- Immune cell infiltrate fractions



Methods

§ Real-world overall survival (OS) data: Obtained from insurance 
claims data and calculated from date of tissue collection/treatment 
start until date of last contact

§ Statistical analysis: Chi-square and Mann-Whitney U test with p-
values adjusted for multiple comparisons (q<0.05)



Results – EGC is predominantly male and 
adenocarcinoma histology

Age<50 Age≥50

Number of patients 530 4645

Male 350 (66.0%) 3445 (74.1%)

Female 180 (34.0%) 1200 (25.8%)
Adenocarcinoma 

histology 405 (76.4%) 3502 (75.4%)

Other histology 125 (23.6%) 1143 (24.6%)



Results – Mutational analysis with increased 
frequency of CDH1 mutations in EOEGC.
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Results – Copy number alteration and fusion analysis with 
increased frequency of CCNE1, MYC, FGFR2 amplifications 
and increased ARHGAP26 fusion frequency in EOEGC.
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Results – Trend towards decreased HER2 
expression in EOEGC.
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Results – Decreased TMB-high and dMMR/MSI-H in 
EOEGC.

TMB high dMMR/MSI-H
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Results – Trend towards decreased PD-L1 positivity 
in EOEGC.

IHC-PD-L1
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Results – Decreased MAPK pathway activity score 
in EOEGC.



Results – Immune gene expression analysis with increased HAVCR2 
(TIM-3) expression in EOEGC. Decreased PD-L1 expression in 
EOEGC. No difference in LAG-3, CTLA-4, IDO-1 expression. 



Results – Increased B cell and M2 macrophages in 
EOEGC. Decreased M1 macrophages in EOEGC.



Results – Gene set enrichment analysis with increased 
enrichment of epithelial-mesenchymal transition and 
angiogenesis genes in EOEGC



Results – Trend towards decreased overall survival in 
EOEGC patients treated with immune checkpoint 
inhibitors.

Immune Checkpoint Inhibitors



Results – Trend towards decreased overall survival in 
EOEGC patients treated with immune checkpoint 
inhibitors.

Immune Checkpoint Inhibitors



Conclusion

§ EOEGC is characterized by: 
• Increased CDH1 mutational frequency
• Increased frequency of CCNE1, MYC, FGFR2 amplifications and increased 

ARHGAP26 fusion
• Decreased MAPK pathway activity
• Enrichment of genes associated with epithelial-mesenchymal transition and 

angiogenesis 
• Decreased markers of immunotherapy response

§ These characteristics demonstrate the limitations of currently approved 
therapies and potential therapeutic opportunities in the EOEGC 
population
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