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Introduction

Modern recognition and management of Barrett’s 
esophagus (BE), a lesion that predisposes to esophageal 
adenocarcinoma (EAC), depends on diagnostic accuracy, 
risk assessment, technical expertise and consideration of 
many options to best tailor therapy for every patient with 
the disease. Since gastroesophageal reflux disease (GERD) 
is also present and plays a key role in disease biological 
behavior, its concomitant management is an essential 
element in therapy. Proton pump inhibitor (PPI)-induced 
reduction in esophageal acid exposure is thought to prevent 
cellular changes leading to dysplasia and cancer in BE (1,2). 
The use of ablation and/or resection has been shown to 
favorably affect the evolution of Barrett’s dysplasia towards 
EAC. New tools for early diagnosis of dysplasia in BE and 
its surveillance over time promise to facilitate monitoring of 
the disease over time. 

Precision or personalized medicine (PM) is a recently 
introduced concept that customizes medical decisions, 

treatments, practices, or products to individual patients. In 
this healthcare model, the use of diagnostic testing helps 
select optimal therapies based on a patient’s genetic or other 
molecular, cellular or clinical assessments. Tools employed 
in precision medicine may include imaging, molecular 
diagnostics, as well as clinical analytics. BE is a relevant 
prototype for implementation of PM that aims to cost- 
and comparatively-effective therapies ultimately aiming at 
EAC elimination. In recent years, many developments have 
allowed differential management of patients with BE based 
on PM principles. 

As outlined in Figure 1, this overview provides the 
current evidence for an optimally tailored PM therapeutic 
approach to BE; it can be divided in four major elements, 
demographic, biomolecular (disease phenotypic), clinical 
(endoscopic or surgical) and patient-driven precision 
care. These elements are individually addressed below. 
All these elements should be considered important in the 
overall decision-making for any given patient with BE. 

Review Article

Precision care for Barrett’s esophagus

George Triadafilopoulos, Shai Friedland

Division of Gastroenterology and Hepatology, Stanford University School of Medicine, Stanford, CA, USA

Contributions: (I) Conception and design: None; (II) Administrative support: None; (III) Provision of study material or patients: None; (IV) 

Collection and assembly of data: None; (V) Data analysis and interpretation: All authors; (VI) Manuscript writing: All authors; (VII) Final approval of 

manuscript: All authors.

Correspondence to: George Triadafilopoulos. Division of Gastroenterology and Hepatology, Stanford University School of Medicine, Stanford, CA, 

USA. Email: vagt@stanford.edu. 

Abstract: Modern recognition and management of Barrett’s esophagus, a precursor to esophageal 
adenocarcinoma depends on diagnostic accuracy, risk assessment, technical expertise and consideration of 
many options to best tailor therapy for every patient. Concomitant management of acid reflux is essential, 
frequently with proton pump inhibitors. Ablation and resection favorably affect the evolution towards cancer. 
Using precision medicine tools, such as imaging, molecular diagnostics and analytics may lead to cost- and 
comparatively-effective therapies ultimately aiming at cancer prevention. Knowledge of the risk factors for 
Barrett’s esophagus and progression to dysplasia and cancer can help tailor a precision medicine approach 
with more aggressive screening and surveillance targeted at patients that are most likely to benefit.

Keywords: Barrett’s esophagus (BE); endoscopic eradication therapy (EET); esophageal dysplasia; 

gastroesophageal reflux disease (GERD); esophageal adenocarcinoma (EAC)

Received: 21 July 2018; Accepted: 04 September 2018; Published: 17 September 2018.

doi: 10.21037/tgh.2018.09.10

View this article at: http://dx.doi.org/10.21037/tgh.2018.09.10



© Translational Gastroenterology and Hepatology. All rights reserved. Transl Gastroenterol Hepatol 2018;3:67tgh.amegroups.com

Page 2 of 10 Translational Gastroenterology and Hepatology, 2018

For example, a short-segment, non-dysplastic BE without 
associated hiatal hernia in a 45-year asymptomatic female 
without unfavorable biology will require less intense 
management than a long-segment, dysplastic and nodular 
BE in the presence of a large sliding hiatal hernia in a 
50-year-old obese male with heartburn and regurgitation 
despite PPI therapy. 

Demographic precision care

Age and gender

BE is an acquired condition that is often discovered during 
endoscopy in middle-aged or older adults, but it may also 
be seen in children. The prevalence of BE in the general 
population ranges from 0.4–20% with a male to female 
ratio of approximately 2:1 (3). Based on an epidemiological 
study that showed a 1.6% prevalence of BE in the Swedish 
general population, one can estimate 3.3 million individuals 
with BE living in the US (4). Among patients undergoing 
endoscopy for chronic GERD symptoms, long-segment 
BE can be found in 3–5%, whereas 10–15% have short-
segment BE. In a US study, the prevalence of BE (mostly 
short-segment) was 6.8% among 961 patients undergoing a 
colonoscopy, 5.6% among those who never had heartburn 
and 8.3% among those with history of heartburn (5). 
Screening programs based upon reflux symptoms alone 
are inadequate to identify patients with BE since 44% of 
patients with BE report no heartburn or regurgitation 
within 3 months of the diagnosis. The overall sensitivity of 

endoscopy and biopsy for detection of BE is approximately 
80% but it varies with the length of involved mucosa, with 
detection being higher in those with long-segment BE. The 
overall incidence of EAC is low, but it increases with age 
and it is higher for men without GERD than for women 
with GERD at any age (6). The efficacy of endoscopic 
ablation therapy (EET) does not differ by sex or race (7). 

Race

BE is uncommon in blacks. Some studies show a similar 
prevalence in Hispanics to that in Caucasians and others 
show a lesser prevalence. BE is less prevalent in Asian 
countries, with a pooled prevalence of BE 1.3 percent, of 
which 82% short-segment BE. In the US radiofrequency 
ablation (RFA) patient registry, women had shorter BE and 
less-aggressive histology. Although the tendency toward BE 
in men was absent in blacks and Asians, post-RFA stricture 
formation was more common among women and Asians (7). 

Obesity

A well-established risk factor for GERD, obesity is also 
a risk factor for BE and EAC. Increased body mass index 
(BMI) and waist-to-hip ratio (WHR) have been associated 
with BE. A meta-analysis of 11 observational studies 
showed a small increase in BE risk (OR 1.4; 95% CI, 
1.1–1.6) in patients with a BMI >30 kg/m2. Abdominal 
obesity as measured by a high waist to hip ratio (≥0.9 in 
males and ≥0.85 in females) is associated with an increase 

Figure 1 Precision care in Barrett’s esophagus. HH, hiatal hernia; IEM, ineffective esophageal motility; EE, erosive esophagitis; EoE, 
eosinophilic esophagitis; SSBE, short segment Barrett’s esophagus; LSBE, long segment Barrett’s esophagus; LGD, low-grade dysplasia; 
HGD, high-grade dysplasia; IMC, intramucosal cancer; PPI, proton pump inhibition; ARS, anti-reflux surgery; EET, endoscopic eradication 
therapy; QoL, quality of life.
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in both GERD and BE risk. In a pilot case-control study 
of consecutive Caucasian men with BE versus controls who 
had GERD without BE, the abdominal diameter index (ADI, 
sagittal abdominal diameter divided by thigh circumference) 
was a more powerful predictor of the presence of BE than 
BMI and WHR. When controlling for age, smoking, and 
BMI, an ADI ≥0.60 was a significant independent risk factor 
for BE (OR =5.7; 95% CI, 1.29–25.4) (8). 

Aspirin (ASA) and nonsteroidal anti-inflammatory drugs 
(NSAIDs)

To what degree, if any, the use of ASA or NSAIDs, by 
inhibiting cyclooxygenase-2 (COX-2) expression, can 
decrease the risk of BE is uncertain. Although the regular 
use of NSAIDs is associated with a reduced risk of EAC, 
it is unclear if NSAID use reduces the risk of BE. In a 
pooled analysis of six case-control studies, regular NSAID 
use was not associated with the risk of BE while similar 
findings were seen in those on ASA or non-ASA NSAIDs. 
The authors suggested that the previously reported inverse 
association between NSAID use and EAC might be through 
reducing the risk of neoplastic progression in patients 
with BE (9). In a case-controlled study of 434 patients, 
current ASA—but not NSAID—use decreased the risk of 
BE by 44% (OR 0.56; 95% CI, 0.39–0.80). In contrast, 
a large, population based, case-controlled study failed 
to demonstrate an association with ASA use and BE but 
showed a 31% BE risk reduction associated with NSAIDs 
(OR 0.69; 95% CI, 0.49–0.97).

Family history

Either because of shared environmental exposures or 
inheritance, or both, there is a familial aggregation of BE 
(10). Germline mutations have been associated with BE 
and EAC. Attention to family history and proper screening 
and surveillance is recommended, particularly in young 
adults with GERD symptoms. A prediction model has been 
recently devised to effectively identify high-risk individuals 
for screening and surveillance, thereby allowing early 
intervention, and reducing mortality from EAC (11). 

Hiatal hernia

Esophago-gastric junction (EGJ) incompetence, hiatal 
hernia and impaired esophageal clearance determine the 
likelihood of GERD symptoms, erosive esophagitis (EE), 
and BE. Yet, although excessive esophageal acid exposure 
plays a pathogenetic role in long-segment BE, there is little 
evidence supporting this for short-segment BE where the 
acid pocket, also known as intra-sphincteric reflux, may be 
more important (12). 

A systematic review and meta-analysis of 33 studies 
comprising 4,390 BE patients, quantified the risk of BE 
associated with hiatal hernia. Even after adjusting for reflux 
and BMI, hiatal hernia was associated with an increased risk 
of BE of any length (OR 3.94; 95% CI, 3.02–5.13). The 
short segment BE (SSBE) subgroup showed an increased 
risk (OR 2.87; 95% CI, 1.75–4.70), while the strongest 
association was seen with long segment BE (LSBE) (OR 
12.67; 95% CI, 8.33–19.25) (13). 

Figure 2 Endoscopic recognition and therapy of early esophageal cancer using ESD. (A) This patient was referred for treatment after 
“random” surveillance biopsies of BE showed cancer. A subtle lesion is visible on the right side of the photograph; (B) the same lesion is 
accentuated using narrow band imaging; (C) the lesion was removed by ESD. The pathology was T1a cancer with clear lateral and vertical 
margins. BE, Barrett’s esophagus; ESD, endoscopic submucosal dissection.
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EAC after endoscopic therapy for high-grade dysplasia 
(HGD) or intramucosal cancer (IMC) in BE is associated 
with large hiatal hernia. This was shown in a retrospective 
review of consecutive 223 patients with BE (HGD or 
IMC) who were treated by endoscopic RFA. Recurrence 
or new development of adenocarcinoma was found in 20 
patients (11%) with median time to recurrence of 11.5 
months. Hiatal hernia size ≥4 cm was an independent 
predictor of recurrent or metachronous adenocarcinoma 
(OR 3.649, P=0.0233) (14). 

The presence of sliding hiatal hernia may negatively 
affect the efficacy of ablative therapy for Barrett’s 
dysplasia. Patients with larger hiatal hernias and longer BE 
are more likely to experience failure or nonhealing after 
RFA and they require more treatment sessions to achieve 
successful eradication of BE (15). The newly available pear-
shaped cryoballoon shows promise in effectively ablation 
the distal esophagus when a hiatal hernia is present.

Ineffective esophageal motility (IEM)

A retrospective case-control study on GERD patients 
undergoing endoscopy and high-resolution esophageal 
manometry, was performed in 201 patients (101 GERD 
with BE and 100 GERD without BE) to examine the role 
of esophageal dysmotility classified into: IEM, fragmented 
peristalsis and absence of peristalsis, and lower esophageal 
sphincter (LES) hypotonicity. In a multivariate analysis, the 
presence of EMD (OR 3.99; 95% CI, 1.71–9.28; P=0.001) 
particularly IEM and LES hypotonicity and hiatal hernia (OR 
5.60; 95% CI, 2.45–12.76; P<0.001), were independently 
associated factors of BE (16). IEM contributes to poor 
esophageal clearance and increased esophageal acid and bile 
exposure particularly while supine and at night, leading to BE 
and possibly, its progression to dysplasia. 

Phenotypic precision care

EE

EE, ulcers, stricture, and upper gastrointestinal bleeding 
may be frequently seen in patients with long-segment BE. 
EE independently increases the risk for BE fivefold (17). BE 
prevalence is the same in patients with and without peptic 
strictures (18). Aggressive treatment of EE with medical 
and/or surgical therapy is essential because it facilitates the 
endoscopic recognition and histologic assessment of dysplasia 
and its management with endoscopic eradication therapies. 

Eosinophilic esophagitis (EoE)

EoE may overlap with GERD and may be present in 
patients with BE and it should be recognized prior to 
EET since balloon-based RFA or cryotherapy may lead to 
esophageal perforation. In all cases, acquisition of biopsies 
proximal to the BE segment is important to establish the 
diagnosis since it may not be endoscopically recognizable. 

SSBE

Patients with SSBE had a shorter history of GERD 
symptoms or no symptoms at all. The risk of EAC is 
directly related to the extent of BE. Because of the limited 
mucosal involvement, patients with SSBE have a lower 
incidence of dysplasia. In one study, the prevalence and 
incidence of dysplasia was significantly higher in those 
with long-segment (24% vs. 8%) and EAC was found only 
in patients with long BE. During follow-up, dysplasia 
developed significantly more often in patients with long-
segment BE (8% vs. 4%) (19). Patients with SSBE reflux 
mostly have upright reflux, higher LES pressures and better 
contractility than those with LSBE (20).  

LSBE

LSBE can be found in 3–5% of patients who undergo 
endoscopy for chronic GERD symptoms, in contrast to 10–
15% found with SSBE. EAC risk is up to 15 times higher 
in patients with LSBE. In one study, a 5-cm difference 
in length increased the risk for EAC by 1.7-fold (21). 
Patients with LSBE also had more severe, bi-positional 
and proximal reflux. Given the higher acid exposure and 
cancer risk, patients with LSBE are generally managed 
more aggressively, with medical or surgical therapy for 
GERD and, in many instances, more frequent endoscopic 
surveillance.

Low-grade dysplasia (LGD)

The diagnosis of LGD in BE and its clinical significance is 
limited by the random nature of endoscopic tissue sampling 
and by inter-observer variation (22). Since a field effect 
has been described in EAC (23), detection of molecular 
and cellular changes abnormalities in this expanded field 
may overcome the limitations of random sampling in 
non-dysplastic or LGD, allowing for earlier diagnosis of 
HGD and EAC. A tissue systems pathology approach that 
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quantifies both epithelial and stromal abnormalities may 
facilitate the distinction of HGD from non-dysplastic BE 
with reactive atypia (24). This imaging approach has also 
been demonstrated to predict incident progression in BE, 
by objectively quantifying molecular and cellular features 
that precede definitive morphologic changes (25). The assay 
employs multiplexed immunofluorescence labeling of 9 
epithelial and stromal biomarkers in formalin-fixed paraffin-
embedded biopsies followed by scanning and automated 
image software analysis. 

If LGD is confirmed, patients should be considered 
for endoscopic eradication therapy (EET) using ablation 
and/or resection. A randomized trial with 136 patients 
with low-grade dysplasia revealed that RFA decreased the 
risk of progression to HGD by 25% and EAC by 7.4% 
as compared to no treatment. Adverse events occurred 
in 19.1% of patients receiving ablation, most commonly 
stricture formation (11.8%) that resolved by endoscopic 
dilation (26). Alternatively, surveillance endoscopy should 
be performed every 6 months for 1 year and then annually 
until there is reversion to non-dysplastic BE.

HGD and IMC  

The management of HGD and IMC involves careful 
endoscopic staging using the Paris  c lass i f icat ion 
and h i s to log ic  a s ses sment ,  fo l lowed by  EET or 
esophagectomy. EET may involve endoscopic resection 
(ER) alone, particularly for nodular disease, ablation using 
radiofrequency or cryotherapy for flat mucosal involvement, 
or a combination of resection and ablation (27). A thorough 
endoscopic inspection by an expert endoscopist using a high 
definition endoscope should be performed to determine 
if there are any visible lesions that require endoscopic 
resection for precise staging and successful treatment. 
Visible lesions, which are often slightly raised and nodular 
but occasionally flat, may harbor advanced histology such 
as submucosal invasive cancer, poorly differentiated cancer 
or lymphatic invasion that may change the approach 
towards esophagectomy. A concerning report from the 
Netherlands suggests that non-expert endoscopists often 
fail to appreciate visible lesions in BE: 76% of patients 
referred to a Barrett’s treatment center after “random” 
surveillance biopsies demonstrated dysplasia had a visible 
lesion on repeat endoscopy (28). After ER of visible 
dysplasia, ablation to eliminate the remaining metaplasia is 
recommended to reduce the risk of metachronous dysplasia 
and cancer (29). In a UK registry study of 335 patients with 

BE and early neoplasia, nodules were removed by ER, and 
patients underwent RFA every 3 months. At 12 months of 
follow-up, HGD was eradicated in 86 %, all dysplasia in 
81 %, and BE in 62 % of patients. Nineteen months after 
initial therapy, 94% of patients were dysplasia free (30). 

There are two different techniques for ER: cap-assisted 
and band ligation ER. A randomized trial comparing the 
two techniques found them to be equally safe, with a 5% 
perforation rate in each arm. However, band ligation was 
significantly faster, requiring 34 min, compared to 50 min 
for cap-assisted ER (31). Endoscopic submucosal dissection 
(ESD), allows for en bloc resection of superficial HGD and 
IMC of any size but it requires more training and time to 
perform (Figure 2). A randomized trial comparing ER and 
ESD in patients with unifocal nodular HGD and IMC <3 
cm found a higher rate of en bloc resection, a higher rate 
of R0 resection, and a significantly longer procedure time 
with ESD (32). While it is technically possible to perform 
a complete en bloc circumferential resection of short or 
LSBE using ESD and thereby completely eradicate the 
disease in one session, refractory strictures following this 
type of treatment are common and an effective stricture 
prevention method is needed before advocating for this 
type of treatment (33). Instead, combination therapy with 
endoscopic resection of visible lesions followed by ablation 
of residual flat BE is recommended because of its generally 
high success rate and favorable side-effect profile.

Commonly used ablation modalities for BE include 
RFA, cryotherapy and argon plasma coagulation. RFA 
uses radiofrequency energy delivered on contact with the 
target mucosa, resulting in water vaporization, coagulation 
of proteins, and tissue necrosis. Several energy-delivery 
systems may treat long-segment circumferential BE, or 
short segments and focal lesions. Cryotherapy is another 
ablative modality that destroys tissue with rapid freezing 
and thawing through the use of either liquid nitrogen or 
carbon dioxide, or a hand-held cryoballoon delivering 
nitrous oxide (34). Argon plasma coagulation can be 
performed in conjunction with submucosal injection 
of saline (hybrid APC) to reduce the potential for deep 
injury; it is particularly suitable for smaller areas of BE (35). 

Clinical precision care

Proton pump inhibition (PPI) therapy

Acid suppression is essential in the management of patients 
with BE, regardless of whether or not endoscopic or 
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surgical therapy is pursued. Two retrospective studies 
suggest that effective control of esophageal pH may 
decrease the chances for dysplasia. In a VA study, the 
cumulative incidence of dysplasia was significantly lower 
among patients on PPI than in those who received no 
therapy or used H2-receptor antagonists. Further, among 
those on PPIs, a longer duration of use was associated 
with less frequent occurrence of dysplasia (36). Another 
study found that ongoing PPI therapy appeared beneficial 
in the prevention of dysplasia and cancer in patients with 
BE and suggested that all patients, even those with no 
esophagitis or symptoms, should continue acid suppression 
in the long term (37). Hence, control of the esophageal 
acid (and bile) exposure by mechanical and pharmacologic 
means seems quite important in the pathogenesis and 
natural history of BE. Regarding acid control, there are 
two possible scenarios: First, acid control takes place before 
the development of BE and either aborts the formation of 
metaplasia or is associated with shorter segment metaplasia. 
Second, effective acid control occurs after the formation 
of metaplasia and leads to less dysplasia and cancer, a 
chemoprevention effect (38). 

A study of 110 asymptomatic patients on PPI with 
a history of GERD and/or BE found that only 58% of 
patients with GERD and 50% with BE normalized their 
pH on PPI therapy (39). Since most such patients are 
asymptomatic, clinical assessment is not an adequate 
measure of acid reflux control and ambulatory pH 
monitoring, while on PPI therapy, is recommended. The 
progression of BE to dysplasia and EAC is incompletely 
understood, but increased and disordered proliferation is a 
key cellular event. In ex vivo organ culture experiments, cell 
proliferation is increased after exposure to short pulses of 
acid, while proliferation is reduced in BE specimens taken 
from patients with esophageal acid exposure normalized 
by PPI therapy. In long-term clinical studies, consistent 
and profound intra-esophageal acid suppression with PPI 
decreases cell proliferation and increases differentiation in 
BE, but the clinical importance of such favorable effects on 
these surrogate markers is not clear (40).

Ongoing pathologic acid exposure is a risk factor for 
persistent IM following RFA. In a multivariate multiple 
logistic regression analysis of 45 patients who were treated 
with RFA, moderate to severe esophageal acid exposure and 
large hiatal hernia were independent factors associated with 
poor eradication of metaplasia (41). In another study of 
37 patients treated with RFA, uncontrolled, mostly weakly 
acidic reflux despite twice-daily PPI therapy before therapy, 

longer segment BE and sizeable hiatal hernia increased the 
chances for persistent BE after ablation (1). Normalization 
of esophageal acid exposure—albeit not formally proven in 
RCT studies—should be beneficial in preventing metaplasia 
in GERD patients and potentially diminish the likelihood 
of neoplastic progression of BE. In long-segment BE, acid 
reflux and symptom scores improve with increased PPI 
therapy based on pH monitoring reaching the same level as 
after a successful fundoplication. Such normalization of acid 
reflux in both groups is associated with reduced papillary 
length, basal cell thickness, intercellular space dilation, and 
chronic inflammation (42). 

A nationwide case-control study in Denmark among 
9883 patients with a new diagnosis of BE investigated if 
the intensity and adherence of PPI use affected the risk 
of EAC and found that the relative risk of EAC or HGD 
was 2.2 (0.7-6.7) and 3.4 (95% CI: 1.1-10.5) in long-term 
low- and high-adherence PPI users respectively. There 
were no cancer-protective effects from PPI use and the 
high-adherence and long-term use of PPI were associated 
with a significantly increased risk (43). Because of this, in 
the absence of GERD symptoms or esophagitis, the use 
of high-dose PPI therapy and the role of ambulatory pH 
monitoring in guiding such therapy are subjects of ongoing 
research, and there is no conclusive evidence to suggest that 
these strategies should be pursued (44). 

Anti-reflux surgery (ARS)

At 2 years of follow-up, a comparison of post-RFA 
treatment with either daily PPI or laparoscopic Nissen 
fundoplication found recurrence of BE in 20% of the PPI 
group versus 9.1% of the surgical group (45). A systematic 
database review examined the long-term role of ARS in BE, 
specifically, symptoms, morbidity and surgical failures as 
well as rates of progression, regression and EAC. Although 
ARS improves patients’ GERD-specific quality of life (QoL), 
there is insufficient evidence to recommend it over medical 
therapy for cancer risk reduction and continued endoscopic 
surveillance is needed (46). 

Endoscopic dilation

Patients with BE may have esophageal strictures in the 
setting of concomitant esophagitis and ulceration or as a 
result of prior EET. Endoscopic dilation in such patients is 
of paramount importance not only for relief of dysphagia 
but also to allow EET to be implemented or continued. 
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Focal contact and non-balloon-based circumferential 
treatments are preferable in such cases. 

EET

EET is effective and durable for the treatment of BE, with 
low rates of recurrence of dysplasia. A recent systematic 
review of 41 studies reported pooled incidence rates of 
recurrent metaplasia, dysplastic BE, and HGD/EAC after 
RFA of 9.5%, 2.0%, and 1.2% per patient-year, respectively. 
When all endoscopic modalities were included, pooled 
incidence rates were 7.1%, 1.3%, and 0.8% per patient-year, 
respectively. Increased age and length of BE segment and higher 
grade of dysplasia were predictive of recurrence (47). Current 
guidelines for surveillance following ablation are limited, 
with recommendations based on low-quality evidence and 
expert opinion. Optical coherence tomography and wide-
area tissue sampling with computer-assisted analysis show 
promise as adjunctive surveillance modalities (44). 

Bariatric surgery

Laparoscopic sleeve gastrectomy (SG) is the most 
frequently performed bariatric procedure worldwide but it 
may increase the risk of esophagitis and BE. Besides weight 
regain, GERD is the most common reason for conversion 
to Roux-en-Y gastric bypass (RYGB). In a small cohort 
study of SG patients who did not suffer from symptomatic 
reflux or hiatal hernia preoperatively and had a follow-up 
of >10 years, endoscopy revealed de novo hiatal hernias in 
45% and BE in 15%, while 14% were converted to RYGB 
due to intractable reflux. These results suggest that pre-
existing large hiatal hernia, GERD, and BE are relative 
contraindications to SG (48). 

Esophagectomy

Esophagectomy is the initial therapeutic approach for 
those patients with deep T1bN0M0 lesions and some with 
clinical T2N0M0 lesions. There is increasing evidence that 
well-differentiated superficial submucosal invasive cancer 
(T1b SM1) without lymphovascular invasion has a very low 
risk of lymph node metastasis and is effectively treated by 
en bloc endoscopic resection, particularly using ESD (49). 
However, T1b tumors with deep submucosal invasion or 
lymphovascular invasion or poorly differentiated histology 
should be treated by esophagectomy in patients who are fit 
for surgery. Initial chemoradiotherapy rather than upfront 

esophagectomy is often suggested for patients with thoracic 
esophageal or esophagogastric junction tumors and full-
thickness (T3) involvement of the esophagus with/without 
nodal disease and for selected patients with T4a disease with 
local invasion that can be resected en bloc, and who have no 
evidence of distant metastases. Recurrent BE or EAC after 
curative esophagectomy is not uncommon and represents 
metachronous disease. In one study, 50% of such patients 
required subsequent treatment either with repeat surgery or 
ablative therapy. Hence, endoscopic surveillance in patients 
after “curative” esophagectomy for Barrett’s dysplasia or 
localized cancer should always be pursued (50). 

Patient-driven precision care

Comorbidities

The true impact of BE on life expectancy and the efficacy 
of long-term surveillance remains debatable. Endoscopic 
surveillance of BE looking for HGD or EAC is probably 
not cost-effective and many patients with BE die of causes 
other than EAC. In a study involving 2,067 person-years of 
follow-up of 640 patients, 17 progressed to HGD or EAC. 
Those with BE ≥2 cm had an annual incidence ratio (IR) of 
1.2% and >8-fold increased relative risk of HGD or EAC, 
compared to BE<2 cm {IR 0.14% (incidence rate ratio 
(IRR) 8.6; 95% CI, 4.5–12.8)}. Limiting the surveillance 
cohort after the first endoscopy to patient with BE ≥2 cm, 
or dysplasia, may improve cost-effectiveness (51). This can 
be further improved if one considers various important co-
morbidities, such as cardiopulmonary disease or cancer with 
potential impacts to the patients’ longevity. 

Adherence

Adherence to World Cancer Research Fund guidelines is 
independent protective factor (OR 0.51; 95% CI, 0.37–
0.67) of disease progression to EAC. Disease progression 
is associated with reduced adherence to guidelines on 
physical activity, sedentary habits, fruit consumption and 
processed meat consumption (52). Further, adherence to 
quality indicators and surveillance guidelines in BE is low 
and more than half of patients with non-dysplastic BE 
undergo surveillance EGD sooner than recommended 
(53). Adherence to an endoscopic therapeutic regimen is 
important for longitudinal management of BE. Patients 
seen in a clinical consultation prior to endoscopic therapy 
for BE-associated neoplasia are more likely to adhere to 
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demonstrate treatment, compared to those referred for 
open-access endoscopy (54). 

QoL

Health-related QoL (HRQoL) scores are significantly 
reduced in BE patients compared with controls from the 
general population but similar to those of patients with 
GERD. Yet, frequently BE patients have insufficient 
understanding of the disease, inaccurate perceptions of 
cancer risk, and an unnecessary psychological burden, all 
amenable to clarification and better guidance (55). In a 
Taiwanese study, 84 BE patients were compared with 168 
healthy adults and were found to have significantly lower 
QoL scores, particularly in pain, discomfort, sleep and rest 
and dependence on medications or treatments but there 
were no significant differences in social and psychological 
domains (56). 

Fear of cancer

Patients with BE greatly overestimate their cancer risk and 
are willing to accept low success rates and high risks of 
complications to undergo endoscopic therapy. Underlying 
psychological factors, particularly anxiety, may influence 
risk perceptions. Greater emphasis on patient-centered 
discussions about BE and cancer risk may be helpful for 
reducing patients’ psychological distress and engaging 
patients in shared decision-making regarding management 
strategies (57). 

Conclusions

While there have been significant advances in detection 
and management of BE, numerous challenges remain in 
identifying patients with BE and tailoring surveillance to 
provide effective and efficient detection of dysplasia and 
early cancer. Patients should be counselled appropriately 
about the roles of acid suppression, the effects of 
medications such as PPIs and NSAIDs, and the incidence 
of progression to dysplasia and cancer. Knowledge of the 
risk factors for BE and progression to dysplasia can help 
tailor a PM approach with more aggressive screening and 
surveillance targeted at patients that are most likely to 
benefit. Once dysplasia is identified, endoscopic resection 
should be performed for visible lesions in BE and ablation 
should be reserved for flat areas of BE after resection of 
visible lesions. Early esophageal cancer, including most T1a 

and some superficial T1b tumors, can be treated successfully 
with low morbidity using endoscopic resection. Continued 
surveillance after endoscopic and surgical treatment is 
important because recurrence of BE is not uncommon.
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