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Adenocarcinoma of the oesophagus: is 
it gastric cancer?
Michael Quante    ,1 Timothy C Wang,2 Adam J Bass3

The incidence of gastro- oesophageal junc-
tion (GEJ) cancer, comprising both 
oesophageal (EAC) and junctional gastric 
adenocarcinomas, has increased dramati-
cally in Western countries, correlating 
with a decrease in non- cardia gastric 
cancer (GC). A better understanding of 
the origin and pathogenesis of these 
cancers may allow for improved cancer 
prevention, detection and treatment. GEJ 
adenocarcinomas include tumours classi-
fied in the past as either oesophageal or 
gastric in origin. Adenocarcinoma located 
just above the GEJ (ie, EAC) was for many 
years viewed as a distinct entity from GC. 
This view followed the strong association 
of EAC with Barrett’s Oesophagus (BE), a 
metaplastic condition of the lower oesoph-
agus which was viewed as a transdifferen-
tiation of normal squamous epithelium to 
an intestinalised mucosa in the setting of 
gastric acid reflux. This assumption of a 
squamous origin of EAC led to (1) an 
extensive programme of surveillance of 
BE patients, (2) the inclusion of oesopha-
geal squamous (ESCC) and adenocarci-
noma (EAC) together in some clinical 
trials and (3) a clear distinction of EAC 
from GC. We propose here to rethink this 
approach based on novel insights on the 
origins and pathogenesis of GEJ cancer.

New data supporting a gastric origin 
of EAC/BE have emerged in recent years 
from both deep analysis of human samples 
and with experimental results from 
human derived cells and mouse models. 
The hypothesis that BE originates in the 
gastric cardia was proposed in 2012, based 
on findings in lineage tracing studies in a 
BE (L2- IL- 1b) mouse model, which reca-
pitulates the histologic progression from 
oesophagitis to dysplasia.1 Lineage tracing 
allows for the genetic definition and 
tracking of stem cells and their progeny 
and can help determine the cellular 

origin of neoplasms. Subsequently, The 
Cancer Genome Atlas Research Network 
(TCGA) in 2017 demonstrated in compre-
hensive molecular genomic profiling of 
both oesophageal and GCs the distinct 
features of the two histological subtypes 
of oesophageal cancer, EAC and ESCC, 
with ESCC showing much greater simi-
larity to head and neck SCC. Furthermore, 
joint analysis of EAC and GC could not 
identify features clearly demarcating EAC 
from the chromosomal instability (CIN) 
class of GC, suggesting a shared origin.2 
By contrast, variants of GC that are more 
common in the non- cardia regions of the 
stomach including tumours with micro-
satellite instability, Epstein- Barr virus 
infection or the diffuse histologic type 
are less common in GCs localised to the 
cardia and in EAC. Genetic results from 
TCGA are consistent with recent epigen-
etic studies of BE relative to normal 
gastric and oesophageal tissues, which also 
demonstrated evidence for a gastric origin 
to BE.3 Furthermore, a recent study util-
ising comprehensive single- cell transcrip-
tomic profiling, in silico lineage tracing, 
mutation analyses from human tissues 
spanning the proximal stomach to squa-
mous oesophagus healthy and diseased 
donors, showed that BE originates from 
gastric cardia progenitors through distinct 
transcriptional programmes.4 This latter 
study also experimentally determined the 
capacity of organoid cultures of human 
gastric tissue to differentiate into BE. 
Indeed, this emerging view of BE/EAC as 
originating from gastric tissue is consis-
tent with key pathologic findings that BE 
always begins at the very distal oesoph-
agus, contiguous with the gastric cardia, 
and that BE comprises a mosaic of gastric 
and intestinal cell types which is largely 
indistinguishable from intestinal meta-
plasia in the stomach.5

This new thinking regarding the rela-
tionship of EAC echoes the original 
descriptions of metaplasia of the distal 
oesophagus by Norman Barrett, who 
assumed at the time that BE resulted from 
proximal migration of stomach epithe-
lium.6 So, more than 70 years following 
the description of BE, it seems timely to 
recognise BE’s gastric origin and view 
EAC and GEJ cancer as an extension of 
GC or ‘gastro- EAC’ (GEAC), reflecting 

their common aetiology (inflammation) 
and common genomic features, and 
explore the clinical consequences, both 
in terms of cancer screening and cancer 
therapy. The initial recognition of BE 
metaplasia of the distal oesophagus was 
followed in later decades by marked 
increases in EAC rates in the Western 
world. However, whereas metaplasia 
at the GEJ appears to be promoted 
by inflammation- induced injury from 
refluxed gastric acid and bile due to diet 
or obesity, in the distal stomach this is 
mostly induced by H. pylori, an estab-
lished precipitant to gastric intestinal 
metaplasia. Both stimuli lead to stem cell 
expansion and thus metaplasia or a risk 
of progression to cancer. To what extent 
the predilection to non- CIN forms of 
GC in regions distal to the GEJ are due 
to distinct effects of Helicobacter pylori 
and acid reflux or due to distinctions 
in the intrinsic stem cell biology or 
microenvironment along the anatomic 
gradient of the stomach remains unclear. 
Nevertheless, H. pylori infection has 
been declining while GERD has been 
increasing, thus leading to the changed 
distribution and more proximal location 
of GEAC tumours. Prior to the recent 
studies, when the dominant thinking 
was thought that BE emerged from 
differentiated squamous epithelial cells 
and while rates of EAC (and junctional 
or cardia GC) were steadily rising, the 
primary focus was instead on under-
standing BE metaplasia and prevention 
efforts limited to the detection and risk 
stratification of BE.

In light of this new view of GEACs 
(figure 1), including EAC, proximal and 
non- cardia GC, as a singular group of 
diseases wherein the most common 
form is a group of CIN GEAs that cross 
classic anatomic boundaries, screening 
and early diagnosis should also be 
reconsidered. There is a disconnect 
between a growing clinical problem 
which includes cancers in the proximal 
stomach, cancers emerging directly 
from the GEJ and cancers emerging in 
the setting of BE in the distal oesoph-
agus, and a surveillance system that is 
focused solely on detecting and evalu-
ating BE. In patients with BE, the risk of 
progression to cancer is low, estimated at 
0.1%–0.3% per year.7 Nevertheless, BE 
patients are frequently enrolled in endo-
scopic surveillance programmes aiming 
to detect oesophageal dysplasia or early 
stage EAC, and while such programmes 
may reduce cancer mortality for those 
rare tumours emerging in the setting of 
BE, the vast majority of patients that will 
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develop EAC or GEJ cancer are never 
first diagnosed with BE.8 Rather, given 
the likely origins of GEAC from undif-
ferentiated gastric cells, we need to look 
more closely at the response of cardia 
progenitors to chronic inflammatory 
conditions (such as GERD and H. pylori 
gastritis), and how they might progress 
along the path to either histopatholog-
ical types of differentiated metaplasia or 
dysplasia and cancer.

Accumulating evidence suggests that BE 
and EAC pathogenesis involves the aber-
rant differentiation of stem or progenitor 
cells at the GEJ. The proximal expansion 
of cardia progenitors most likely occurs as 
a last resort, due to deficiencies in squa-
mous healing and the greater resistance of 
columnar epithelial progenitors to acid/
bile injury. The high mutation rate and 
clonal complexity of BE is evidence of the 
ongoing evolutionary process that begins 
long before the development of a detect-
able malignancy or even metaplasia.9 
GERD induces chronic inflammation 
that fuels genomic evolution, selecting 
for clones harbouring cancer- associated 
mutations in a distinct sequence10 11 or 
genomic instability12 leading to oncogene 
activation13 which increase the chance of 
cancer development with or without meta-
plastic development. The stem cell niche 
represents a clonal mosaic, where genet-
ically distinct clones compete, leading to 

a dynamic equilibrium of subclone expan-
sion and retraction. In this setting, visible 
metaplasia may be simply a biomarker of 
epigenetic reprogramming of epithelial 
cells at the GEJ, as opposed to a neces-
sary precursor lesion during a process 
of reprogramming of cardia progenitor 
cells toward a distinct precancerous state. 
Molecular alterations that promote these 
changes, such as CIN, an established 
hallmark of cancer, may in combination 
with other risk factors help guide future 
surveillance and detection strategies.

Finally, the understanding that EAC and 
GC originate from similar gastric stem or 
progenitor cell populations has important 
implications for medical treatment. The 
distinct genetic and epigenetic profiles 
of GEAC (EAC and GC) in compar-
ison to ESCC strongly argue against any 
combining of EAC and ESCC patients in 
clinical trials, as has occurred commonly 
in past and in some ongoing phase III 
drug approval studies. EAC and ESCC are 
distinct in their lineage, epigenetics and key 
molecular drivers, thus necessitating sepa-
rate clinical trials. The FDA has already 
allowed the grouping of GEJ EAC and 
GC as a common entity in recent immu-
notherapy approval, but has still approved 
combined EAC and ESCC trials. More-
over, although there are distinct molecular 
subtypes in EAC and GC14 15 as there are 
within colorectal adenocarcinoma, these 

cancers in the future should be viewed as 
the single entity: GEAC, with non- surgical 
therapeutic approaches guided less by 
location and more by their distinct molec-
ular profiles and associated histopatholog-
ical phenotypes (intestinal vs diffuse type).

Moving forward this new view has 
the potential to accelerate our under-
standing of this disease and enhance 
our tools for prevention, screening and 
therapy.

Contributors All authors contributed equally to this 
comment.

Funding BETRNet (NIH U54 CA163004), NIH 
1027105601 and DFG 1050082101 to MQ; BETRNet 
(NIH U54 CA163004) and Outstanding Investigator 
Award (NIH 1R35CA210088) to TCW.

Competing interests None declared.

Patient consent for publication Not applicable.

Ethics approval Not applicable.

Provenance and peer review Not commissioned; 
externally peer reviewed.

Open access This is an open access article distributed 
in accordance with the Creative Commons Attribution 
Non Commercial (CC BY- NC 4.0) license, which permits 
others to distribute, remix, adapt, build upon this work 
non- commercially, and license their derivative works on 
different terms, provided the original work is properly 
cited, appropriate credit is given, any changes made 
indicated, and the use is non- commercial. See: http:// 
creativecommons.org/licenses/by-nc/4.0/.

© Author(s) (or their employer(s)) 2023. Re- use 
permitted under CC BY- NC. No commercial re- use. See 
rights and permissions. Published by BMJ.

To cite Quante M, Wang TC, Bass AJ. Gut 
2023;72:1027–1029.

Received 31 January 2022
Accepted 10 March 2022
Published Online First 1 April 2022

Gut 2023;72:1027–1029.
doi:10.1136/gutjnl-2022-327096

ORCID iD
Michael Quante http://orcid.org/0000-0002-8497- 
582X

REFEREnCEs
 1 Quante M, Bhagat G, Abrams JA, et al. Bile acid and 

inflammation activate gastric cardia stem cells in a 
mouse model of Barrett- like metaplasia. Cancer Cell 
2012;21:36–51.

 2 Cancer Genome Atlas Research Network, Analysis 
Working Group: Asan University, BC Cancer Agency, 
et al. Integrated genomic characterization of 
oesophageal carcinoma. Nature 2017;541:169–75.

 3 Singh H, Ha K, Hornick JL, et al. Hybrid Stomach- 
Intestinal chromatin states underlie human Barrett’s 
metaplasia. Gastroenterology 2021;161:e11:924–39.

 4 Nowicki- Osuch K, Zhuang L, Jammula S, et al. 
Molecular phenotyping reveals the identity of Barrett’s 

Figure 1 Illustration of a novel view on the origin and definition of gastro- oesophageal 
adenocarcinoma (GEAC) grouping gastro- oesophageal junction (GEJ) oesophageal 
adenocarcinoma (EAC) and non- junctional gastric cancer (GC) as one common entity, due to 
their common origin from gastric progenitor cells (purple) which expand due to distinct couses of 
inflammation (reflux, bile, Helicobacter pylori) giving rise to metaplasia (with or without goblet 
cells) or dysplasia at the junctional are or non- junctional stomach.

 on July 22, 2023 by guest. P
rotected by copyright.

http://gut.bm
j.com

/
G

ut: first published as 10.1136/gutjnl-2022-327096 on 1 A
pril 2022. D

ow
nloaded from

 

http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0002-8497-582X
http://orcid.org/0000-0002-8497-582X
http://dx.doi.org/10.1016/j.ccr.2011.12.004
http://dx.doi.org/10.1038/nature20805
http://dx.doi.org/10.1053/j.gastro.2021.05.057
http://gut.bmj.com/


1029

Commentary

esophagus and its malignant transition. Science 
2021;373:760–7.

 5 Evans JA, Carlotti E, Lin ML. Clonal Transitions 
and Phenotypic Evolution in Barrett’s Esophagus. 
Gastroenterology 2021.

 6 Barrett NR. Chronic peptic ulcer of the oesophagus 
and ’oesophagitis’. Br J Surg 1950;38:175–82.

 7 Hvid- Jensen F, Pedersen L, Drewes AM, et al. Incidence 
of adenocarcinoma among patients with Barrett’s 
esophagus. N Engl J Med 2011;365:1375–83.

 8 Verbeek RE, Leenders M, Ten Kate FJW, et al. 
Surveillance of Barrett’s esophagus and mortality from 
esophageal adenocarcinoma: a population- based 
cohort study. Am J Gastroenterol 2014;109:1215–22.

 9 Schmidt M, Hackett RJ, Baker A- M, et al. Evolutionary 
dynamics in Barrett oesophagus: implications for 
surveillance, risk stratification and therapy.  
Nat Rev Gastroenterol Hepatol  
2022;19:95- 111.

 10 Stachler MD, Camarda ND, Deitrick C, et al. 
Detection of mutations in Barrett’s esophagus 
before progression to high- grade dysplasia 
or adenocarcinoma. Gastroenterology 
2018;155:156–67.

 11 Pectasides E, Stachler MD, Derks S, et al. Genomic 
heterogeneity as a barrier to precision medicine in 
gastroesophageal adenocarcinoma. Cancer Discov 
2018;8:37–48.

 12 Killcoyne S, Gregson E, Wedge DC, et al. Genomic 
copy number predicts esophageal cancer years before 
transformation. Nat Med 2020;26:1726–32.

 13 Stachler MD, Taylor- Weiner A, Peng S, et al. 
Paired exome analysis of Barrett’s esophagus and 
adenocarcinoma. Nat Genet 2015;47:1047–55.

 14 Cancer Genome Atlas Research Network. 
Comprehensive molecular characterization of  
gastric adenocarcinoma. Nature 2014;513:202–9.

 15 Secrier M, Li X, de Silva N, et al. Mutational signatures 
in esophageal adenocarcinoma define etiologically 
distinct subgroups with therapeutic relevance. Nat 
Genet 2016;48:1131–41.

et al. Gut June 2023 Vol 72 No 6Dey N, 

 on July 22, 2023 by guest. P
rotected by copyright.

http://gut.bm
j.com

/
G

ut: first published as 10.1136/gutjnl-2022-327096 on 1 A
pril 2022. D

ow
nloaded from

 

http://dx.doi.org/10.1126/science.abd1449
http://dx.doi.org/10.1002/bjs.18003815005
http://dx.doi.org/10.1056/NEJMoa1103042
http://dx.doi.org/10.1038/ajg.2014.156
http://dx.doi.org/10.1038/s41575-021-00531-4
http://dx.doi.org/10.1053/j.gastro.2018.03.047
http://dx.doi.org/10.1158/2159-8290.CD-17-0395
http://dx.doi.org/10.1038/s41591-020-1033-y
http://dx.doi.org/10.1038/ng.3343
http://dx.doi.org/10.1038/nature13480
http://dx.doi.org/10.1038/ng.3659
http://dx.doi.org/10.1038/ng.3659
http://orcid.org/0000-0001-8825-5689
http://gut.bmj.com/

