1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

Author manuscript
Gastrointest Endosc Clin N Am. Author manuscript; available in PMC 2021 May 17.

-, HHS Public Access
«

Published in final edited form as:
Gastrointest Endosc Clin N Am. 2021 January ; 31(1): 27-41. doi:10.1016/j.giec.2020.08.002.

Endoscopic Screening for Barrett’s Esophagus and Esophageal
Adenocarcinoma:

Rationale, Candidates, and Challenges

Amrit K. Kamboj, MD, David A. Katzka, MD, Prasad G. lyer, MD, MSc”
Division of Gastroenterology and Hepatology, Mayo Clinic, 200 First Street SW, Rochester,
Minnesota 55905, USA

Keywords

Barrett’s esophagus; Screening; Esophageal adenocarcinoma; Gastroesophageal reflux disease;
Surveillance

THE RATIONALE FOR BARRETT’S ESOPHAGUS SCREENING

There are approximately 18,440 new cases of esophageal cancer and 16,170 deaths from
esophageal cancer annually.! Esophageal cancer has 2 histologic subtypes, adenocarcinoma
and squamous cell carcinoma, and accounts for 1% of all cancers diagnosed in the United
States.? Over the past 3 to 4 decades, there has been an exponential increase in the incidence
of esophageal adenocarcinoma (EAC), which now constitutes most cases of esophageal
cancer diagnosed in the West.23 There was a 463% increase in the incidence of EAC in
Americans in 2000 to 2004 as compared with 1975 to 1979.% There is a marked male
predominance for EAC with a male-to-female ratio of 9:1.%:6 Known risk factors for EAC
include Barrett’s esophagus (BE), gastroesophageal reflux disease (GERD), male sex, white
race, central obesity, and tobacco use.”2

Despite advancements in its diagnosis and earlier recognition, EAC is associated with a poor
5-year survival rate of 10% to 20%.10:11 The mortal threat of this disease results from 2 key
mechanisms. The first is the propensity for metastasis at the earliest of stages owing to
tumor access to lymphatic drainage in the esophageal submucosa. The second reason is the
paucity of symptoms until advanced stages are reached. This combination almost always
ensures a poor prognosis unless screening and surveillance are implemented from a
preneoplastic state, that is, BE.

BE is the sole known precursor to the development of EAC and is characterized by
metaplastic changes whereby the normal squamous epithelium of the distal esophagus is
replaced by specialized columnar epithelium with intestinal metaplasia (IM).”12 BE is
thought to progress to EAC in a stepwise manner, transitioning from nondysplastic BE
(NDBE) to low-grade dysplasia (LGD) to high-grade dysplasia (HGD) to EAC. The risk of
EAC in patients with BE is 30- to 125-fold greater than that in the general population.13.14
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The prevalence of BE in the general population is approximately 1% to 2% but may be as
high as 5% to 15% in those with chronic GERD.15>-17

Screening for BE currently includes patients with risk factors for the disease undergoing an
endoscopic evaluation with esophagoduodenoscopy (EGD) or transnasal endoscopy (TNE).
Esophageal biopsies are performed if the endoscopic appearance of the distal esophagus is
consistent with BE with the presence of at least 1 cm of columnar-appearing metaplasia in
the tubular esophagus. Given that the progression from BE to EAC is through a metaplasia-
dysplasia-carcinoma sequence as described above, screening for BE is performed with the
rationale that if patients can be identified at the time of metaplasia alone, they can be placed
on endoscopic surveillance to enable the detection of dysplasia (low grade or high grade) or
carcinoma (at an earlier stage).18:19

Over the past decade, randomized controlled trials and several prospective and retrospective
cohort studies have shown that endoscopic eradication therapy (consisting of endoscopic
resection of visible lesions followed by endoscopic ablation) can reduce progression to EAC
by eliminating dysplasia and IM.29-23 More recently, chemoprevention trials suggest that
patients with NDBE may have prolonged time to all-cause mortality, EAC, and HGD when
treated with high-dose proton pump inhibitors (PPIs) and/or aspirin.24:2 If early-stage EAC
(T1a EAC) is diagnosed during surveillance, it can be successfully treated endoscopically
with excellent long-term survival (in distinction to potentially poor outcomes with surgery
and chemoradiation in the treatment of more advanced EAC diagnosed after the onset of
symptoms).26:27

Patients with EAC and prior history of known BE (presumably undergoing surveillance) are
more likely to be detected with earlier-stage disease and receive endoscopic or surgical
treatment compared with those with EAC and no prior known history of BE (not diagnosed
in a surveillance program). A metaanalysis demonstrated that regular surveillance was
associated with lower EAC-related and all-cause mortality (relative risk 0.60, hazard ratio
0.75).28 In addition, this study showed that surveillance-detected EAC is diagnosed at earlier
stages than EAC diagnosed outside of surveillance. Moreover, because there are no specific
signs or symptoms associated with BE, it can only be detected via screening those with risk
factors. The presence of alarm symptoms, such as dysphagia, odynophagia, and
unintentional weight loss, often signal complications, such as a stricture or locally advanced
EAC.

RISK FACTORS FOR BARRETT’S ESOPHAGUS AND ESOPHAGEAL
ADENOCARCINOMA

Given that the metaplastic mucosa that occurs with BE is thought to occur uniformly in the
presence of chronic GERD, it only stands to reason that GERD is often considered to be the
primary risk factor for BE. Chronic GERD is strongly associated with BE with a summary
odds ratio (OR) of 2.90 (95% confidence interval [CI], 1.86-4.54).2° GERD symptoms
increase the odds of long-segment BE by almost 5-fold (OR 4.92; 95% ClI, 2.01-12.0) but
may not have a significant association with short-segment BE (OR 1.15; 95% ClI, 0.76-1.73)
as shown in a systematic review and metaanalysis.2? In patients with recurrent symptoms of
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GERD, the OR of EAC was 7.7 (95% ClI, 5.3-11.4) compared with those without GERD
symptoms.3° The more frequent, prolonged, and severe the symptoms of GERD, the greater
the risk of BE and EAC.39-32 However, given that the overall prevalence of EAC is low and
that 50% of the population experiences GERD symptoms on a monthly basis and 20% on a
weekly basis, routine endoscopic screening of patients with GERD symptoms and no other
risk factors is not supported.3! The prevalence of BE in patients with GERD alone is
estimated to be 3%.33 In the setting of GERD plus another risk factor, the prevalence of BE
increases to 12.2%.33

Age greater than 50 years is another strong risk factor for BE.33-36 The prevalence of BE in
the Western population older than the age of 50 years is 6.1%.32 In individuals older than the
age of 65 years, the prevalence of BE is approximately 16.7%.37 The association of age and
BE appears to be less prominent in the non-Western population, where the prevalence of BE
in those older than the age of 50 years is about 1%.38 Unless multiple other risk factors are
present, screening is not recommended in those younger than 50 years even when GERD
symptoms are present; for example, a man aged 35 years with GERD symptoms has a risk of
EAC of 1 in 100,000.%°

A substantial portion of first-degree relatives of individuals with BE have either short-
segment or long-segment BE, suggesting that there may be a familial susceptibility to
developing BE and EAC in a subset of the population.*0 After adjusting for other risk
factors, family history was independently associated with BE or EAC with an OR of 12.23
(95% Cl, 3.34-44.76).41 There may be a greater than 2-fold risk of BE in first-degree
relatives compared with those without a family history of BE and EAC.#2 Although 1 study
suggested that close to 30% of first-degree relatives of patients with BE with HGD or EAC
may have BE, the overall pooled prevalence of BE in this population is estimated at 23.4%.
3343 |t is estimated that 7% of cases of BE and EAC may be familial: these should be
suspected in patients with younger age of onset of reflux symptoms and familial diagnosis of
EAC or BE.*4 In contrast, in another study, there was no statistical difference in the risk of
BE in a family member of a patient with BE with reflux symptoms compared with controls
with reflux. However, these family members were more likely to experience reflux
symptoms compared with controls theoretically increasing their risk for erosive esophagitis
(EE) or BE compared with the general population.*®

Central obesity is independently associated with BE and EAC.#647 BE may be present in
2% to 6% of patients with obesity undergoing EGD*8:49 with a pooled prevalence of 1.9%.33
For every 1-kg/m? increase in the body mass index (BMI), the risk of EAC and BE increases
by 16% and 12%, respectively.46 Waist circumference is a better predictor of BE risk
compared with BMI.50

Men are significantly more likely to have BE compared with women.37:51.52 The prevalence
of BE in men approaches 6.8%.33 The incidence of EAC in women with GERD is extremely
low and comparable to the risk of breast cancer in men.3° The length of the BE segment was
also found to be greater in men compared with women in 1 study.>3 Women are also less
likely to have prevalent HGD or EAC compared with men (OR 0.52; 95% ClI, 0.31-0.88).53
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Given the very low incidence of EAC in women, routine screening for BE is not
recommended for this group unless multiple other risk factors are present.

White race is also a risk factor for BE.5254 Whites account for greater than 90% of all cases
of BE.5® The white-to-African American ratio for EAC is about 3:1.56 The prevalence of BE
in whites is approximately 6.1% and significantly higher compared with Hispanics (1.7%)
and African Americans (1.6%).%4

Tobacco use increases the risk of BE and EAC by about 2-fold.>’ There is a strong dose
association between pack-years of cigarettes consumed and BE/EAC risk.>” Compared with
current smokers, those who quit smoking had lower risk of EAC after adjusting for pack-

57
years.

Most patients with BE have a hiatal hernia.58 More than 95% of patients with BE have a
hernia that is 2 cm in size or longer.>8 The hernia length and hiatal opening width in patients
with BE were 3.95 cm and 3.52 cm, respectively, and both were significantly greater
compared with controls with or without esophagitis.>8

The risk factors shown to be associated with BE are summarized in Table 1. Multiple studies
have demonstrated that the greater the number of risk factors present, the higher the chances
of BE being present.33:34 For each risk factor, the prevalence of BE increases by 1.2%.33
When 3 or more risk factors were present, the odds of EE or BE were 3.7 times higher
compared with those with 2 risk factors or less.34 Moreover, when 5 or more risk factors
were present, the odds of EE or BE were 5.7 times higher.34

Various risk scores and models exist that predict the risk of BE in an individual. The
Michigan Barrett’s Esophagus pREdiction Tool (M-BERET) is a model that incorporates
GERD, age, abdominal obesity, and cigarette use and has been shown to more accurately
classify the presence of BE compared with a model based on GERD alone (area under the
curve [AUC] 0.72 vs 0.61, respectively).®> The M-BERET has been externally validated in 4
independent datasets and maintains reasonable accuracy in discriminating patients with BE
from population-based controls.%6 In addition, a risk prediction model for BE that combined
a multibiomarker score (based on serum levels of interleukin [IL] 12p70, IL-6, IL-8, IL-10,
and leptin) with demographic and clinical features had greater accuracy than with using
GERD alone.%7 Although these risk scores and models may help identify high-risk patients
and improve population screening, they are not routinely used in clinical practice given that
the thresholds at which confirmatory testing is to be performed are not yet defined. These
thresholds are likely dependent on the costs and performance characteristics of screening
and confirmatory tests.

SELECTING CANDIDATES FOR BARRETT’S ESOPHAGUS SCREENING

National societies have independently published guidelines to select candidates for BE
screening (Box 1).19:38:68-70 The jdentification of screening criteria for these guidelines
relies for the most part on demographic and clinical characteristics found commonly in
patients with BE. In general, all societies do not recommend screening in the general
population.19:38.68-70 |nstead, they recommend that BE screening should be considered in
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high-risk individuals. Moreover, before considering screening, the projected lifespan and
comorbidities of the patient should be considered. Patients should be counseled that
screening may detect BE, which could be followed by surveillance and/or dysplasia that
could require endoscopic therapy. If BE is not found on the initial endoscopy, subsequent
evaluation is not recommended given the low (<2%) yield of BE on repeat evaluation.1®
However, if the initial EGD shows moderate or severe esophagitis (Los Angeles
Classification B, C, or D), high-dose PPI should be prescribed and repeat endoscopy should
be performed after 8 to 12 weeks of treatment to evaluate for the development of BE (which
can be present in 12%-15% of cases).19

GUIDELINES FROM NATIONAL SOCIETIES

The American College of Gastroenterology recommends that screening for BE may be
considered in men with chronic (>5 years) and/or frequent (weekly or more) symptoms of
GERD and two or more of the following risk factors for BE or EAC: age greater than 50
years, white race, presence of central obesity (waist circumference >102 cm or waist-hip
ratio >0.9), current or past history of smoking, and a confirmed family history of BE or EAC
in a first-degree relative.1® Screening for BE in women is not recommended given the
substantially lower risk of EAC in women with chronic GERD symptoms compared with
men. However, screening in women may be considered in select cases when multiple risk
factors are present.19

The American Gastroenterological Association (AGA) suggests screening for BE in patients
with multiple risk factors for EAC, including age 50 years or older, male sex, white race,
chronic GERD, hiatal hernia, elevated BMI, and intraabdominal distribution of body fat.58

The American Society of Gastrointestinal Endoscopy recommends a screening strategy that
identifies individuals at risk for EAC.38 At-risk populations include those with a family
history of BE and EAC (high risk) or patients with GERD and at least 1 other risk factor for
EAC (moderate risk).38 These other risk factors include age greater than 50 years, obesity/
central adiposity, history of smoking, or male gender.38

The American College of Physicians suggests upper endoscopy be performed in men older
than 50 years with chronic GERD symptoms (greater than 5 years) and additional risk
factors, such as nocturnal reflux symptoms, hiatal hernia, elevated BMI, tobacco use, and
intraabdominal distribution of fat.6

The British Society of Gastroenterology recommends endoscopic screening for BE in
patients with chronic GERD symptoms and multiple risk factors (at least three of the
following: age 50 years or older, white race, male sex, and obesity).”? However, they suggest
that the threshold of multiple risk factors should be lowered in the presence of family
history, including at least 1 first-degree relative with BE or EAC.70

The European Society of Gastrointestinal Endoscopy suggests that endoscopic screening for
BE should only be considered in high-risk individuals: that is, in those with long-standing
GERD symptoms (ie, >5 years) and multiple risk factors (age =50 years, white race, male
sex, obesity, or first-degree relative with BE or EAC).”1
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CHALLENGES WITH BARRETT’S ESOPHAGUS SCREENING

There are several challenges to screening for BE. The main goal of screening is earlier
detection of dysplasia or EAC to enable improved outcomes. EAC is a cancer with a low
incidence at the population level, which makes it difficult to detect. The global incidence
rate of EAC worldwide is 0.7 per 100,000 person-years.” In the United States, 17,650 new
cases of esophageal cancer were diagnosed in 2019 with EAC accounting for about 60% of
the cases.’23 Despite recommendations for BE screening and surveillance, most cases
(93%) of EAC are prevalent because they continue to be diagnosed after the onset of alarm
symptoms, which are more indicative of advanced disease (Fig. 1).”3 In contrast, the low
rate of progression from BE to EAC (annual risk of 0.12%-0.5%) questions the cost-
effectiveness and impact of surveillance for incident neoplasia.1>7# Furthermore, data
suggest it is likely due to this low absolute rate of progression that most patients with BE die
of non-EAC related causes, such as ischemic heart disease.”® Because of this low rate of
progression, evidence to show that BE screening and surveillance are effective in reducing
EAC-related mortality is challenging to generate. Although surveillance may be associated
with earlier-stage EAC and may provide a small survival benefit, potential confounding
biases (length and lead time) could account for this observation.28.76 A large prospective
randomized study to assess the effectiveness of surveillance in BE to reduce EAC-related
mortality is ongoing.”’

An area of controversy in BE is related to its diagnosis and whether the presence of an
irregular Z line dictates obtaining a biopsy and instituting lifelong surveillance if IM is seen.
In a study of 102 patients with an irregular Z line followed for a median of 70 months, only
2 patients developed LGD as the most advanced pathologic condition, although 8.8% of
patients were subsequently diagnosed with short-segment BE.”8 In another study of 86
patients with IM of the gastroesophageal junction followed for a median of 8 years,
progression to LGD occurred in 6 (7%), and similarly, no patient progressed to HGD or
cancer.”® Although there is some trepidation on the part of societies to definitively define a
Barrett’s segment by an absolute length, the summary of this data is that, although arbitrary,
BE should continue to be defined as a salmon-colored area of mucosa proximal to the
gastroesophageal junction =1 cm with IM, although it is possible cases of HGD or cancer
may develop from smaller segments. Such cases may include cancers of the
gastroesophageal junction. Unfortunately, there is no recognized prelesion at this point that
merits identification and surveillance.

One of the emerging trends in guidelines is reconsideration of the importance of chronic
heartburn as a criterion. Although most current guidelines recommend that BE screening
should be performed in patients with chronic GERD symptoms, only 1 society guideline
presently (AGA) does not place undue emphasis on heartburn in its criteria. The
minimization of heartburn as a key criterion comes from studies that show neither adequate
sensitivity nor specificity of this symptom in identifying patients with BE or EAC. In fact,
40% to 50% of patients with BE or EAC do not report chronic GERD symptoms, such as
heartburn or regurgitation, and therefore, do not benefit from enrollment in a screening
followed by surveillance program (see Fig. 1).39 In a prospective study applying several
guidelines for Barrett’s screening to a large patient population, GERD symptoms alone
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identified patients with BE with an AUC of only 0.579 and performed less well than other
guideline criteria.8% Although long-standing GERD is certainly associated with an increased
risk of BE, patients with BE often have fewer symptoms of GERD because of impaired
esophageal sensitivity.81:82 As discussed earlier, there are numerous other risk factors for BE
besides chronic GERD.

One of the greatest challenges in EAC is shifting the vast number of patients with prevalent
to incident EAC. In other words, most patients with EAC present de novo, without prior
identification of BE and enrollment in surveillance program. Several studies have
demonstrated that at best 15% of EACs are found during surveillance.83-8 This dilemma
rests in part on the above discussion documenting the poor performance of heartburn as an
indicator of BE. Furthermore, there is also some evidence to suggest that there may be 2
phenotypes of EAC, one arising in a background of grossly visible BE and/or histologically
identifiable IM and another form without.86 The latter form may be associated with poorer
outcomes. The true precursor to this latter form of EAC is not yet known, and hence, this
may also reduce the pool of EAC that can be prevented by screening for BE for lack of
identification of a clear endoscopic Barrett’s segment.86 Although this concept is emerging,
it potentially confounds the approach of identifying patients with endoscopic evidence of
BE.

Another aspect of improving BE and EAC screening is adherence to established guidelines
for identifying patients at risk for BE and EAC who require endoscopy. Only about 10% of
US patients with chronic reflux symptoms undergo endoscopic screening.87:88 The cause of
this low screening rate is multifactorial with potential explanations including lack of
knowledge about BE by primary care physicians, the patient not bringing heartburn
symptoms to the attention of the caregiver because of their mild nature or effective empiric
treatment with medical therapy, or hesitancy with physician ordering or patients proceeding
with endoscopy.88:89 Nevertheless, this leads to most BE cases in the community remaining
undiagnosed, which leaves most BE cases (the likely source of most EACs) outside of
surveillance programs (see Fig. 1).7°

The absence of a widely applicable minimally or noninvasive tool for BE screening is also a
major challenge to implementing BE screening. Sedated endoscopy (EGD) is not ideal
because it requires the procedure to be performed in an endoscopy suite and carries with it
small but significant risks from sedation and the procedure itself.%% Endoscopic screening is
also associated with both direct (staff, monitoring, recovery) and indirect costs (lost
productivity because of patient and family members needing time off work) with 1 study
showing median 30-day costs from endoscopic screening to be $2000.9° Although unsedated
transnasal endoscopy (UTNE) is safe, well tolerated, accurate, less expensive, and cost-
effective, its utilization remains limited likely because of a host of patient- and provider-
related limitations.92-94 To overcome this limitation, nonendoscopic and imaging-based
techniques are being developed, including capsule sponge/balloon cytology sampling
devices combined with biomarkers (such as TFF3 and methylated DNA markers),
esophageal capsule endoscopy, and tethered capsule endomicroscopy.94-98 Although these
technologies are promising and continue to be investigated, standard endoscopy remains the
mainstay for screening of BE at this time.
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Another future direction for improving endoscopic screening in BE might be using physician
extenders to perform endoscopy or UTNE. The evidence that using physician extenders to
perform endoscopy will lead to cost savings is variable. In a multi-center UK modeling
study, physicians were more cost-effective measured in quality-adjusted life-years (QALYS)
than nurses in performing endoscopy.9® Nevertheless, the ability to expand the work force
capable of doing endoscopy has merit. In 2016, it was estimated that there are more than 450
nurses performing endoscopy in Europe.190 One concern is whether the quality of physician
extenders performing endoscopy will be adequate. However, multiple studies have
demonstrated similar accuracy to physicians.101.102 Stydies have also shown success in
training physician extenders to perform uTNE.

Screening with sedated EGD and uTNE has been shown to be cost-effective for patients with
chronic GERD and other risk factors.193-105 Screening is associated with gains in QALYs in
patients with chronic reflux at costs comparable to other preventive measures,106:107
Screening patients with chronic GERD with EGD costs $22,200 per QALY gained, which
falls within willingness to pay threshold.108 Regardless, the cost-effectiveness of BE
screening is dynamic and likely to change with development of new screening modalities,
improvements in risk stratification of patients, and decreases in procedural costs. Some
investigators have proposed the routine use of EGD for BE screening at the time of
screening colonoscopy at age 50. Although this strategy may result in a relatively high yield
of BE, the cost-effectiveness of such a strategy in the general population remains unproven,
but estimates place this strategy at close to 5 times the cost of using guideline criteria.199

SUMMARY

Funding:

EAC incidence is steadily increasing over the past few decades and continues to have a poor
5-year survival of less than 20%. BE is the only known precursor to EAC. The risk of EAC
in patients with BE is significantly higher compared with the general population.
Endoscopic screening and surveillance are performed to identify patients earlier in the
metaplasia-dysplasia-carcinoma sequence from BE to EAC followed by endoscopic therapy
to prevent and/or treat EAC. Given that BE does not have any specific presenting signs or
symptoms, it can only be detected via screening. Therefore, current guidelines suggest that
BE screening should be considered in individuals who have multiple risk factors, including
chronic GERD, age greater than 50 years, male sex, white race, central obesity, smoking use,
and family history of BE or EAC. Importantly, it should be recognized that screening only
patients with chronic GERD is likely not sufficient to identify all those at risk for BE and
EAC. A major limitation remains the absence of a minimally invasive screening tool, which
would enable the detection of a larger pool of BE patients at risk for developing EAC. New
nonendoscopic biomarker-based and imaging-based techniques for BE screening may be on
the horizon. Additional progress on dysplasia detection is also critical to make adequate
progress in EAC prevention.
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Box 1

Summary of guidelines for Barrett’s esophagus screening from
gastroenterology and endoscopy societies

1. Screening for BE in the general population is not recommended.

2. Screening for BE should be considered in those with chronic reflux and
multiple risk factors, including age greater than 50 years, male sex, white
race, central obesity, smoking use, first-degree relative with BE or esophageal
adenocarcinoma, and presence of hiatal hernia.

3. Screening for BE should generally not be performed in women with chronic
GERD or men younger than 50 years with chronic GERD but may be
considered in these individuals if multiple other risk factors are also present.

Data from Recommendations based on BE screening guidelines from ACG (2016),
ASGE (2019), AGA (2016), ACP (2012), BSG (2014), and ESGE (2020).
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KEY POINTS

Only 7% of the approximately 10,000 esophageal adenocarcinomas
diagnosed annually in the United States are detected through current
screening and surveillance practices. This likely reflects the low proportion
(33%) of prevalent Barrett’s esophagus (BE) in the community that is
currently in the surveillance pool.

Screening for BE should be considered in those with multiple risk factors,
including age greater than 50 years, male sex, chronic gastroesophageal reflux
disease, white race, central obesity, smoking use, first-degree relative with BE
or esophageal adenocarcinoma, and presence of hiatal hernia. Screening is not
recommended in the general population.

The greater the number of risk factors present, the higher the prevalence of
BE.

If initial evaluation is negative for BE, repeat evaluation for BE detection is
not indicated given low yield, unless new clinical symptoms develop.
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CLINICS CARE POINTS

1. Screening for Barrett’s esophagus should be considered in those with multiple
risk factors, including age greater than 50 years, male sex, chronic
gastroesophageal reflux disease (>5 years and/or frequent symptoms), white
race, central obesity, smoking, and first-degree relative with Barrett’s
esophagus or esophageal adenocarcinoma. Screening of the general
population is not recommended at this time.

2. If initial evaluation for Barrett’s esophagus is negative, repeat screening is not
recommended at this time.

3. Screening needs to be coupled with improved techniques and technology for
dysplasia detection to make real progress in improving EAC outcomes.
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The current approach of endoscopic screening for BE identifies only a minority of patients
with EAC. 2 Only 7% of all EAC cases are diagnosed via current screening approaches.
(Adapted fromVaughan TL., Fitzgerald RC. Precision prevention of oesophageal
adenocarcinoma. Nat Rev Gastroenterol Hepatol 2015:243-8; with permission.)
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Table 1
Risk factors associated with Barrett’s esophagus
Risk Factor Odds Ratio (95% CI)
Chronic gastroesophageal reflux disease 2.90 (1.86-4.54)%
Age >50 y 1.60 (1.1-2.4)%°

Family history of Barrett’s esophagus or esophageal adenocarcinoma ~ 12.23 (3.34-44.76)*!

Central obesity 1.98 (1.52-2.57)80
Male sex Male/female sex ratio: 1.96/1 (1.77, 2.17/1)5!
White race 3.95 (3.07-5.08)52
Tobacco use 1.42 (1.15-1.76)8
Hiatal hernia 3.94 (3.02-5.13)54
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