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Dysbiosis Associated With
Esophageal Adenocarcinoma—

A Novel Method to Detect Tissue-
Associated Microbiome
Esophageal cancer (EC) is the eighth most common
cancer diagnosed globally and one of the primary

drivers of cancer-related deaths.1 For the past half-century,
the incidence of esophageal adenocarcinoma and its precur-
sor, Barrett’s esophagus, has been rapidly growing for rea-
sons that are not properly explained by currently
established risk factors. Gastroesophageal reflux disease,
obesity, and the microbiome present in the upper gastroin-
testinal (GI) tract could contribute to the pathogenesis.2 A
recent study found patients with EC to have dysbiosis in
the gut microbiome.3 The GI microbiome has been shown
to play an essential part in health,4–6 in GI and other intes-
tinal disorders,7,8 as well as in several forms of cancer.9,10

The distal esophagus contains a unique microbiome
composed primarily of oral microbiota, which has been
found to be altered in Barrett’s esophagus and reflux esoph-
agitis,2 establishing the association of the microbiome with
the pathophysiology of esophageal disorders. The role of
the microbiome in esophageal disease progression as
related to mucosal dysplasia is not well defined.

In this cross-sectional study,11 the authors investigated
the changes in the upper-GI-tract microbiome in the saliva,
esophageal tissue, and feces in healthy patients as well as in
patients with dysplasia, Barrett’s esophagus, or esophageal
adenocarcinoma using a novel method for characterizing the
tissue-associated microbiome. They performed simulta-
neous integrated clinical-pathological and epidemiological
correlations. Using the PAXgene fixation technique in
conjunction with paraffin embedding of tissue biopsies for
microbiome investigation, the authors demonstrated a
unique microbial shift in tissue biopsies from esophageal
adenocarcinoma patients compared to controls. However,
total microbial diversity in salivary and fecal samples did
not differ significantly across disease progression. The au-
thors suggested that compared to saliva or the fecal
microbiome, tissue-biopsy-linked microbiome has a tight
association with esophageal adenocarcinoma. A key finding
was the reduction in richness of species in esophageal
adenocarcinoma compared to other phenotypes. suggesting
a potential role of the mucosa-associated microbiome in the
pathogenesis of esophageal adenocarcinoma. However,
other studies3 published recently have found 39 taxa that
are more abundant in the feces of patients, with EC having a
greater number of harmful bacteria that may be involved in
the progression of carcinoma. Further analysis revealed,
among other bacterium, that Lachnospira was found more
abundantly in patients with EC and can possibly be used
as a microbial biomarker and, possibly, direct treatment
for EC.
The authors suggested that the mucosa-associated
microbiome may interact directly with mucosal cells
through surface proteins and metabolites. For example,
Fusobacterium nucleatum has been shown to interact
directly with mucosal cells in colon cancer to enhance colon
cancer. This interaction involves binding to E-cadherin and
also activation of toll-like receptor 4 (TLR-4) by lipopoly-
saccharides. A similar mechanism of TLR-4 activation may
be involved in esophageal carcinogenesis. In a rat model of
esophageal adenocarcinoma, upregulation of TLR 1–3, 6, 7,
and 9 in cancerous tissue was noted compared to normal
epithelium. The authors detected abundance of Escherichia
coli in tumor tissues but not in the adjacent normal
epithelium.12

This study highlights the differences in the mucosa-
associated microbiome in esophageal adenocarcinoma.
Methods to standardize mucosa-associated microbiome are
described in the study and can provide a useful tool for
investigators trying to understand the role of the gut
microbiome in specific diseases.

Limitations of the study include the small number of
samples analyzed and a potential confounder utilizing con-
trol patients with chronic gastritis. Larger studies are
needed to see if assessing the microbiome in this fashion
will have a role in clinical decision-making or risk assess-
ment in the diagnosis and management of esophageal
adenocarcinoma. Finally, and importantly, it remains to be
determined if the dysbiosis is leading to the noted esopha-
geal mucosal changes and subsequent adenocarcinoma or
whether the abnormal mucosa favors the colonization of
specific microbes. In other words, further study is needed to
clarify a causal relationship. Further studies involving large
cohorts of patients will need to be done to understand the
contribution of the gut microbiome in the pathogenesis of
esophageal adenocarcinoma. We acknowledge this article
contributes to the excitement in the field.
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