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Methylation panel as a diagnostic biomarker in Barrett’s
oesophagus: a comprehensive biomarker panel in a population-

based screening programme?
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We congratulate the authors for their excellent paper and
contribution to the body of research within diagnostic
biomarkers for Barrett’s oesophagus (BO). This work is
a promising step towards the development of improved
methods of screening for BO and the earlier diagnosis of
oesophageal adenocarcinoma (OAC).

In the UK and USA screening for BO is reserved for
those patients with symptoms of chronic gastroesophageal
reflux disease (GORD) and with specific risk factors.
Currently, diagnosis of BO is reliant upon endoscopy; an
expensive and invasive procedure which requires technical
skill, making its adoption into a population screening
programme difficult. This presents a dilemma; the majority
of cases of BO are undiagnosed, and despite a relatively
low rate conversion rate to OAC (probably around 0.3%
per year), the incidence of both BO and OAC is rising
(1,2). The cause of this rise is not due to limitations in
curative endoscopic therapy. On the contrary, developments
in recent years have delivered significant advances in
endoscopic treatment. Techniques such as radiofrequency
ablation, endoscopic mucosal resection and endoscopic
submucosal resection have all provided more opportunities
for curative therapy with lower complication rates than
surgical intervention (3).

In cancer timely diagnosis improves outcome and this is
particularly true of OAC. Mortality rates from this cancer
remain over 80% at 5 years unless detected early (4),
highlighting the need to develop more feasible ways to
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screen larger populations and ultimately, make diagnoses
earlier. In the search for more suitable screening methods,
alternatives to traditional endoscopy have been sought with
varying success. Nasal endoscopy and string capsule video
endoscopy have been trialled but are expensive and require
significant expertise. Non-endoscopic screening tests such as
the “Cytosponge” have been developed and it is this method,
which involves a patient swallowing a sponge within a soluble
capsule attached to a thin string, that is utilised in Chettouh
et al’s 2017 study (Figure 1) (5). This technique, which is
inexpensive, minimally invasive and acceptable to patients,
seems to provide a viable alternative to traditional endoscopic
methods (6). Furthermore, it seems suitable for the primary
care setting and may bridge the gap from endoscopy suite
to GP consultation room. This approach is able to reach a
much wider group of patients with gastro oesophageal reflux
disease at risk of developing BO and cancer.

The principle of the Cytosponge is cell retrieval from the
lining of the oesophagus. Besides cell retrieval, success of the
system requires that immunohistochemical techniques to
differentiate BO and OAC from normal squamous epithelium
and gastric cardia. Biomarkers including TFF3 are one
such defining feature and have a sensitivity and specificity
of 79.9% and 92.4% respectively for BO (7). Although a
promising start, difficult specimen processing requirements
and a relatively low sensitivity suggest that other biomarkers
should be sought. One such biomarker is DNA methylation.
The methylation of DNA is an epigenetic change that is
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Figure 1 The Cytosponge, which is contained within a pill-size capsule and attached to a thin string, is swallowed by the patient and begins

to dissolve in the stomach (A). Once dissolved, the Cytosponge is released and is pulled back by the operator; “scraping” the lining of

stomach, gastric cardia and oesophagus along the way (B), enabling cell retrieval for laboratory analysis.

Table 1 Summary of strengths and weaknesses of Chettouh ez 4.’ study (5)

Chettouh et al.’s study

Requires prospective studies

Strengths
« Large validation study

« Differentiation between BO and gastric cardia

Yes

Yes

«  Sensitivity and specific of four most differentially methylated genes is comparable to BEST2 -

Weaknesses
+ Retrospective analysis

« Inability to differentiate between NDBO and DBO

Yes

Yes

« Likely to be used within biomarker panel (rather than in isolation) for a population-based -

screening programme

NDBO, non-dysplastic Barrett’s oesophagus; DBO, dysplastic Barrett’s oesophagus.

found in a number of different cancers. In particular, it seems
that the change is an important step in the development and
progression of BO as evidenced by studies which demonstrate
this precise mutation in genes found in BO.

In Chettouh ez 4/.’s study, methylated genes were identified
from samples gathered in the BEST? trial initially designed
to assess the viability of the TFF3 biomarker in BO using
the Cytosponge. Using these tissues, pilot and validation
studies demonstrated a total of 10 genes which were hyper-
methylated in Barrett’s cells. Four of these (TFP12, TWISTI,
ZNF345 and ZNF569) were highly differentally methylated
and two were novel (ZNF345 and ZNF569), having never
previously been shown to be hyper-methylated in cancer.

© Journal of Laboratory and Precision Medicine. All rights reserved.

Encouragingly, sensitivity and specificities were comparable
to those seen in BEST?2 and the tissues in which genes were
not hyper-methylated tended to have smaller circumferential
(C) and maximal (m) segments, in keeping with studies that
have shown that longer segments are more likely to progress
to OAC (8). We have provided Table 1 as a summary of the
relative strengths and weaknesses of this approach.

This research is a retrospective analysis utilising samples
from the BEST? trial and it is clear that prospective validation
is required to develop the progress made. Before the
development of a population-based screening programme,
a number of important questions need to be answered. In
particular, how will the technology be integrated into a
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screening program and how comprehensive a biomarker
panel is required to reach a sufficient level of sensitivity and
specificity? Furthermore, will a screening method be required
to identify dysplastic lesions as well as non-dysplastic BO
(NDBO)? Within a screening program that is unable to detect
dysplasia it is likely that patient risk stratification would need
to carefully considered to ensure malignancy is not missed in
those patients at highest risk of developing OAC.

Although this study highlights four particularly hyper-
methylated genes, a number of others were identified and there
is clearly a diverse profile of genetic changes which may lead
to the development of BO. As identified in this study, DNA
methylation of specific genes is likely to contribute significantly
to the development of BO. However, for a population based
screening programme to be successful, with whatever the
cell retrieval process, it is becoming increasingly clear that
identification of this pre-malignant condition is likely to include
a number of genes across a comprehensive biomarker panel.
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