
Preoperative Prevalence of Barrett’s Esophagus in Esophageal
Adenocarcinoma: A Systematic Review

GARETH S. DULAI,* SUSHOVAN GUHA,‡ KATHERINE L. KAHN,§ JEFFREY GORNBEIN,\

and WILFRED M. WEINSTEIN‡

Divisions of *Gastroenterology and Hepatology, ‡Digestive Diseases, §General Internal Medicine and Health Services Research, and
\Biomathematics, Department of Medicine, UCLA School of Medicine, CURE Digestive Diseases Research Center, Los Angeles, California

Background & Aims: The public health impact of past
screening and surveillance practices on the outcomes of
Barrett’s related cancers has not previously been quan-
tified. Our purpose was to determine the prior preva-
lence of Barrett’s esophagus in reported cases of inci-
dent adenocarcinoma undergoing resection, as an
indirect measure of impact. Methods: We performed a
systematic review of the literature from 1966 to 2000.
Studies were included if they reported: (1) the number of
consecutive adenocarcinomas resected, and (2) the
number of those resected who had a previously known
diagnosis of Barrett’s. We generated summary esti-
mates using a random effects model. Results: We iden-
tified and reviewed 752 studies. Twelve studies repre-
senting a total of 1503 unique cases of resected
adenocarcinomas met inclusion criteria. Using a random
effects model, the overall percentage of patients under-
going resection who had a prior diagnosis of Barrett’s
was 4.7% 6 2.9%. Conclusions: The low prior prevalence
(;5%) of Barrett’s esophagus in this study population
provides indirect evidence to suggest that recent efforts
to identify patients with Barrett’s—whether through en-
doscopic screening or evaluation of symptomatic pa-
tients—have had minimal public health impact on
esophageal adenocarcinoma outcomes. The potential
benefits of endoscopic surveillance seem to have been
limited to only a fraction of those individuals at risk.
These data thus provide a clear and compelling ratio-
nale for the development of effective screening strate-
gies to identify patients with Barrett’s esophagus.

Barrett’s esophagus is an epithelial metaplasia occur-
ring in some individuals with chronic gastroesoph-

ageal reflux disease (GERD), which carries an increased
risk of esophageal adenocarcinoma.1,2 In recent decades,
the incidence of esophageal and gastric cardia adenocar-
cinomas in the United States and Western Europe has
been increasing at a rapid rate.3 Unfortunately, most
esophageal adenocarcinomas are diagnosed at an ad-
vanced stage, presumably because tumors remain asymp-
tomatic until they are locally advanced. Data from the

Surveillance, Epidemiology, and End Results (SEER)
registry suggest that only one quarter of all esophageal
cancers in the United States are diagnosed at an early
stage.4 Survival is stage dependent, and the ;10% over-
all 5-year survival rate for esophageal adenocarcinoma in
the United States reflects the fact that most esophageal
adenocarcinomas are diagnosed at an advanced stage.5

Barrett’s esophagus is believed to be the precursor
lesion for most adenocarcinomas of the esophagus, gas-
troesophageal junction, and gastric cardia.6–9 Progression
to cancer may transpire over several years and provides a
critical opportunity for healthcare providers to intervene
through strategies aimed at the prevention and/or early
detection of adenocarcinoma. Surveillance with periodic
endoscopic biopsies to detect dysplasia and early-stage
cancer is now standard care for patients with Barrett’s
esophagus.10 Because Barrett’s esophagus is generally
believed to represent an acquired response to chronic
GERD, endoscopic screening of patients with symptoms
of GERD has been proposed to detect prevalent cases of
Barrett’s, but this is not standard care.10

Because Barrett’s esophagus is itself an asymptomatic
condition, and systematic screening of those with GERD
is not a routine practice, the diagnosis is generally made
fortuitously in those undergoing endoscopy for other
reasons. Evidence suggests that the true population prev-
alence of Barrett’s esophagus is many-fold higher than
the prevalence of those who have been formally diag-
nosed.11 Surveillance efforts for the early detection and
treatment of esophageal adenocarcinoma have thus been
focused on only a small proportion of all those at risk.
The public health impact of recent screening and sur-
veillance practices in Barrett’s esophagus on esophageal

Abbreviations used in this paper: GERD, gastroesophageal reflux
disease; SEER, Surveillance, Epidemiology, and End Results.
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adenocarcinoma outcomes has not previously been quan-
tified in light of this fact.

Our purpose was to determine the proportion of re-
ported cases of esophageal adenocarcinoma undergoing
resection that had a previously known diagnosis of Bar-
rett’s esophagus. Our hypothesis was that the public
health impact of recent screening and surveillance prac-
tices on esophageal adenocarcinoma outcomes has been
minimal because only a small proportion of patients
undergoing resection were known to have Barrett’s
esophagus before the diagnosis of their cancer.

Methods
We performed a systematic review of the published

English language literature from 1966 to May 2000 to identify
observational studies of patient cohorts undergoing resection
for high-grade dysplasia or adenocarcinoma of the esophagus,
gastroesophageal junction, or gastric cardia. An initial, com-
puterized database search of the English language literature
from 1966 to May 2000 was performed using MEDLINE/
HealthSTAR (National Library of Medicine, Bethesda, MD).
The search strategy combined the keywords “Barrett esopha-
gus,” and “adenocarcinoma.” We used “adenocarcinoma” as a
broad term to include all types of Barrett’s associated cancers
in our search. All identified titles were reviewed by 2 inde-
pendent reviewers (G.D. and S.G.) and assessed for relevance.
Abstracts corresponding to potentially relevant titles were
then retrieved, reviewed, and assessed for relevance. Full-text
papers corresponding to potentially relevant abstracts were
then retrieved and reviewed, and pertinent data were ab-
stracted using a standardized data collection form.

Studies were included only if they reported the following
information: (1) the number of consecutive adenocarcinomas
resected (denominator), and (2) the number of those resected
who had a known diagnosis of Barrett’s esophagus before the
diagnosis of adenocarcinoma (numerator). Studies were ex-
cluded if they did not report data necessary to determine values
for the numerator and denominator.

Data were abstracted from all the full-text articles reviewed.
Variables assessed included: time frame studied, year of pub-
lication, country of origin, study design (retrospective vs.
prospective, population-based vs. selected population), total
number of consecutive cases of adenocarcinoma or high-grade

dysplasia presenting during study time frame, total number of
consecutive cases of adenocarcinoma or high-grade dysplasia
resected during study time frame, and total number of con-
secutive cases of adenocarcinoma or high-grade dysplasia that
underwent resection with a prior diagnosis of Barrett’s esoph-
agus during the time frame studied.

Quantitative, pooled, summary estimates of the prior prev-
alence of Barrett’s esophagus across individual studies were
made using the fixed effects model of Peto and the random
effects model of DerSimonian and Laird.12 These models differ
from a simple arithmetic average in that they attempt to adjust
the summary estimate for variability (or uncertainty) that may
exist between different studies and/or within a given study. In
both models, the summary or “meta” estimate represents a
weighted average of results from the individual studies with
the assumption of homogeneity across studies. In both ap-
proaches, studies with smaller sample sizes have greater vari-
ability and are therefore given less weight.

The random effects model differs from the fixed effects
model in that the fixed model only uses within study variabil-
ity to form the weights, whereas the random effects model uses
a combination of both within and between study variability to
form the weights. This between-study variability component
is the same for all studies and depends on how much all of the
individual studies vary around the overall prevalence. Because
the random effects model allows for both within and between
study variability, estimates based on it are considered more
conservative. The fixed effects model is, in fact, a special case
of the random effects model with the assumption of no be-
tween study variability.

Summary estimates were generated using arithmetic, fixed
effects, and random effects models. A Pearson correlation
coefficient was calculated to describe the relationship between
study sample size and the reported percentage of patients
undergoing resection who had a prior history of Barrett’s
esophagus. A test for homogeneity across studies was also
performed with a P , 0.05 level considered statistically sig-
nificant.

Results
We identified and reviewed 752 study titles based

on our search of MEDLINE/HealthSTAR. Reviewer num-
ber 1 selected 36 papers for review, including all 21 papers
selected by reviewer number 2 (see Tables 1 and 2). There

Table 1. Details of Study Selection by Reviewer Number 1

Years of
publication Titles Abstracts Papers Included

1966–1974 4 1 0 0
1975–1979 9 3 0 0
1980–1984 37 7 1 0
1985–1989 101 25 12 1
1990–1994 195 32 12 4
1995–2000 406 29 11 7
Total 752 97 36 12

Table 2. Details of Study Selection by Reviewer Number 2

Years of
publication Titles Abstracts Papers Included

1966–1974 4 1 0 0
1975–1979 9 2 0 0
1980–1984 37 6 0 0
1985–1989 101 17 5 1
1990–1994 195 14 7 4
1995–2000 406 17 9 7
Total 752 57 21 12
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was a 100% concordance between reviewers with regard to
final inclusion and exclusion of all studies reviewed based on
the 2 predefined inclusion criteria. In total, 24 papers13–36

were excluded: 1118,21,22,24,26,28,30–32,35,36 because of a miss-
ing denominator and 1313–17,19,20,23,25,27,29,33,34 because of a
missing numerator. Details of studies excluded after review
of full-text papers are presented in Table 3.

Twelve studies,37–48 representing a total of 1503
unique cases, met both the inclusion criteria. Details of
included studies are presented in Table 4. All included
studies were conducted in Western Europe (67%) or the

United States (33%) and published between 1988 and
1999. The time frame of these studies ranged from 1970
to 1995. Eleven of the 12 included studies represented
selected single-center cohorts, with that from Bytzer et
al.37 being the sole population-based cohort study. Ten
of the 12 included studies were historical (retrospective)
cohort studies, with only Cameron et al.43 and Johansson
et al.42 reporting prospective data.

The reasons for undergoing resection varied across
studies. All studies included cases of esophageal adeno-
carcinoma. Some studies also included cases with high-

Table 3. Excluded Studies

Author Clinical setting Time frame
Number of cases

presenting
Number of cases

resected
Number of resected

with prior diagnosis BE
% resected with

prior diagnosis BE

Kuster La Jolla, CA 1976–1986 NR 48 NRa NR
Ellis Burlington, MA 1970–1988 NR 190 NRa NR
MacDonald British Columbia 1977–1983 34 NR NRa NR
Steiger Allen Park, MI 1975–1982 11 8 NRa NR
Mitchell Mt View, CA 1978–1985 NR 40 NRa NR
Rogers Baltimore, MD NR NR NRa 9 NR
Yoshida Tokyo, Japan 1965–1986 NR 52 NRa NR
Wang Boston, MA 1975–1982 NR 160 NRa NR
Peters Los Angeles, CA 1985–1993 NR NRa 17 NR
Lerut Belgium 1975–1991 NR NRa 19 NR
Wolfe Durham, NC 1985–1992 NR 93 NRa NR
Streitz Burlington, MA 1973–1991 NR NRa 19 NR
Moghissi Cottingham, UK 1971–1991 NR 264 NRa NR
Menke-P Netherlands 1978–1988 NR NRa 6 NR
Gray Vancouver, Canada 1977–1987 243 NR NRa NR
Harvey Los Angeles, CA 1954–1988 107 NRa 1 NR
Hoff Nashville, TN 1988–1996 NR 70 NRa NR
Chalasani Atlanta, GA 1990–1996 NR NRa 8 NR
Collard Brussels, Belgium 1985–1996 NR NRa 5 NR
Ruol Padova, Italy 1980–1993 NR NRa 5 NR
Agha Ann Arbor, MI 1962–1983 174 NR NRa NR
Levine Philadelphia, PA 1979–1982 17 NR NRa NR
Saubier Lyon, France 1973–1982 NR NRa 10 NR
Harle Ontario, Canada 1973–1983 NR NRa 2 NR

BE, Barrett’s esophagus; NR, not recorded.
aIndicates primary reason for exclusion of study.

Table 4. Included Studies

Author Clinical setting Time frame
Number of cases

presenting
Number of cases

resected
Number of resected

with prior diagnosis BE
% resected with

prior diagnosis BE

Bytzer Denmark 1987–1992 524 200 4 2%
Peracchia Milan, Italy 1992–1998 218 147 6 4%
Van Sandick Amsterdam, Netherlands 1993–1996 NR 198 16 8%
Holscher Munich, Germany 1982–1995 NR 260 8 3%
Thomas Marseilles, France 1979–1995 NR 164 16 10%
Johansson Lund, Sweden 1985–1992 NR 54 4 7%
Cameron Rochester, MN 1994 NR 39 6 15%
Li Dublin, Ireland 1971–1990 NR 207 2 1%
Moon Milwaukee, WI 1974–1990 NR 88 8 9%
Ribet Lille, France 1970–1988 NR 28 2 7%
Duhaylonghsod Durham, NC 1985–1990 NR 57 5 9%
Hamilton Baltimore, MD 1980–1986 NR 61 13 21%

BE, Barrett’s esophagus; NR, not recorded.

28 DULAI ET AL. GASTROENTEROLOGY Vol. 122, No. 1



grade dysplasia in Barrett’s esophagus. Other studies
included patients with cancer of the gastroesophageal
junction or gastric cardia. Specifically, 4 of the studies
(with a total of 576 unique cases)37,40,45,46 included only
esophageal adenocarcinomas. In 3 studies (with a total
of 300 unique cases),42–44 50% of cases were from the
gastric cardia or gastroesophageal junction. Five stud-
ies38,39,41,47,48 included cardia and/or gastroesophageal
junction tumors (with a total of 627 unique cases), but
did not report the exact number of cases from each
anatomic region. The overall proportion of adenocarci-
noma cases undergoing resection with a prior diagnosis
of Barrett’s esophagus varied widely, from 1% to 21%,
across the included studies. The P value of our test for
study homogeneity was P 5 0.075.

As shown in Figure 1, there was an inverse relation-
ship between sample size and percentage of sample with
a prior diagnosis of Barrett’s esophagus. The Pearson’s
correlation coefficient for this relationship was r 5
20.74, indicating a moderately strong inverse relation-
ship. Figure 1 may also be interpreted as a funnel plot for
assessing the possibility of publication bias, with the tip
of the funnel pointing to the right.12

As shown in Figure 2, there was no discernible rela-
tionship between the first year of the study time frame
and percentage of sample with a prior diagnosis of Bar-
rett’s esophagus (r 5 20.07). An arithmetic summary of
studies, or what might be termed an “equal” effects
model, suggested that 6% (median 7%, range, 1%–
21%) of all patients undergoing resection had a known
prior diagnosis of Barrett’s esophagus. Using a fixed
effects model, we arrive at a pooled estimate of 3.1%
with a standard error of 1.8% for the proportion of
patients undergoing resection with a known prior diag-

nosis of Barrett’s. Using a random effects model, the
overall (weighted average) percent of reported patients
undergoing resection with a prior diagnosis of Barrett’s
esophagus was 4.7% with a standard error of 2.9%, based
on the results of the 12 studies included in this review.
The results of the random effects model are shown graph-
ically in Figure 3.

Only 2 of the 12 studies37,38 in this review reported
the total number of incident cases of adenocarcinoma
(i.e., those who did have surgery as well as those who did
not). The total number of cases reported in these series
was more than double the number who underwent re-
section (742 total cases presenting vs. 347 cases resected).

Discussion
Our systematic review suggests that the vast ma-

jority of patients reported to have undergone resection
for incident esophageal adenocarcinoma were not previ-
ously diagnosed with Barrett’s esophagus. The implica-
tions of this finding are clear. Surveillance of patients
with known Barrett’s esophagus—although potentially
beneficial to those individuals enrolled—has had mini-
mal capacity for impact on esophageal adenocarcinoma
outcomes at the population level, because the majority of
patients were never diagnosed with Barrett’s esophagus
and thereby made eligible for surveillance programs.
These data suggest that screening programs to identify
patients with Barrett’s esophagus are a necessary adjunct
to surveillance programs.

There are several possible explanations for the low
prevalence of previously known Barrett’s esophagus
among the reported series of those undergoing surgery
for incident adenocarcinoma included in this report. This
could reflect an incorrect assumption that Barrett’s is the
precursor to most esophageal adenocarcinomas; incorrect
reporting of previously diagnosed Barrett’s esophagus in

Figure 1. Relationship between study sample size, represented by
number of cases resected, and percent of cases resected with a prior
diagnosis of Barrett’s esophagus. The correlation coefficient of r 5
20.74 indicates a moderately strong inverse relationship. The line
shown is a graphic description of this relationship, or the linear
regression line of best fit.

Figure 2. Relationship between first year of study time frame and
percentage of reported patients undergoing resection who had a prior
diagnosis of Barrett’s esophagus. The correlation coefficient of r 5
20.07 indicates that no relationship exists.

January 2002 BARRETT’S AND ADENOCARCINOMA OUTCOMES 29



the reported studies; or a skewed cohort of patients
presenting for surgery. An alternative explanation is that
current screening practices to identify patients with Bar-
rett’s esophagus are inadequate.

Based on a strong biologic rationale and a wealth of
observational evidence, it appears that the majority of
esophageal adenocarcinomas do develop in the back-
ground of Barrett’s esophagus.1,2,6–8 Of the 9 studies
included in the present article that contained relevant
data, the prevalence (as opposed to prior prevalence) of
Barrett’s esophagus at the time of surgery ranged from
24%44 to 64%.43,48 Studies that seemed to limit ascer-
tainment bias by conducting a rigorous search for Bar-
rett’s in resection specimens tended to give higher esti-
mates of prevalence.43,48 Other studies not included in
the present review have produced similar estimates. For
example, Lagergren et al.49 reported a Barrett’s preva-
lence of 69% (118 of 189 cases of esophageal adenocar-
cinoma) at the time of cancer diagnosis. Even these may
be underestimates, as cancer may overgrow the Barrett’s
segment from which it arose. Thus, it seems likely that
Barrett’s esophagus is the precursor to most esophageal
adenocarcinomas. The studies in this review also in-
cluded some cases with high-grade dysplasia as the pre-
operative diagnosis, as well as some with adenocarcinoma
of the gastric cardia or gastroesophageal junction. The
inclusion of cases with high-grade dysplasia is readily
explained by the fact that, in many centers, surgery is
routinely performed for high-grade dysplasia because
coincident adenocarcinoma is commonly found in the
esophagectomy specimen, having been missed at endo-
scopic surveillance because of a sampling error.50 Cancers
of the gastric cardia and/or gastroesophageal junction
were likely included in many of the series for at least 2
reasons. One is the variation in anatomic definitions and
potential for measurement error, which can create diffi-
culty in distinguishing cancer of the esophagus from

cancer in the region of the gastroesophageal junction or
cardia.37,40,43 Another is the epidemiologic evidence sug-
gesting that these cancers share common risk factors and
a similar rate of increasing incidence.3,51,52 Furthermore,
observational studies suggest that many cardia cancers
arise from short segments (i.e., ,3 cm) of Barrett’s
esophagus.8,9

Underreporting of previously diagnosed Barrett’s
esophagus may have occurred, but seems unlikely given
the widely known association between Barrett’s and
cancer, the importance patients (especially those who
present with cancer) attach to having this diagnosis, and
the interest investigators have in this condition. If any-
thing, those patients with a prior diagnosis of Barrett’s
esophagus were likely to be overrepresented among those
reported to have undergone surgery in these series be-
cause the majority of cases had access to care in referral
centers where meticulous routine surveillance may allow
early detection of cancer before it overgrows the Barrett’s
segment. In contrast, screening patients with reflux dis-
ease to detect Barrett’s esophagus has only recently been
formally proposed. Therefore, by far the most likely
explanation for the findings in this study is that screen-
ing practices to detect Barrett’s have heretofore been
inadequate, ad hoc, or in certain clinical settings non-
existent.

The strengths and biases of the individual included
studies may be obscured by neat summary estimates.
Therefore, we considered potential sources of heteroge-
neity across studies, including: (1) study sample size, (2)
time frame of study, (3) ascertainment bias, and (4) study
population. The moderately strong (r 5 20.74) inverse
relationship between study sample size and reported
percentage of patients with a prior diagnosis of Barrett’s
esophagus suggests bias. The funnel plot in Figure 1, and
test for homogeneity based on this relationship, also
suggest that this may represent bias against submitting

Figure 3. Prior prevalence of
Barrett’s esophagus among pa-
tients undergoing resection for
incident adenocarcinoma in the
12 included studies. The black
dots with horizontal lines repre-
sent point estimates of prior
prevalence from each of the in-
dividual studies with 95% con-
fidence intervals generated in
the random effect model. The
vertical line at 4.7% represents
the summary estimate of prior
prevalence using the random
effect model.
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and publishing smaller studies in which a low percentage
of patients undergoing resection for adenocarcinoma had
a previously known diagnosis of Barrett’s esophagus.

Studies included in this review describe patients from
the 1970s to the 1990s. It is clear that the approach to
management of patients with Barrett’s esophagus, par-
ticularly in regard to screening and surveillance, has
undergone substantial change over this time period.
However, our findings, as summarized in Figure 2, do
not support the potential contention that temporal
changes in available evidence and clinical practice have
had a substantial impact on the outcome of interest over
this time frame.

The rigor with which the prior prevalence of Barrett’s
esophagus was sought or reported may have varied across
the included studies. This variation in case identification,
or ascertainment bias, may have led to misclassification
and underestimation of the prior prevalence of Barrett’s
esophagus. In other words, failure to report a prior
diagnosis of Barrett’s esophagus in a given patient from
a particular study cannot necessarily be construed as the
absence of a prior diagnosis of Barrett’s esophagus. Al-
though underreporting is thus possible, it seems unlikely
for the reasons previously enumerated.

All but one37 of the included studies reflected the
experience of a single referral center population. Obser-
vational studies from referral centers may be subject to
selection bias. Patients with potentially curable adeno-
carcinoma, especially those with Barrett’s associated dys-
plasia detected during surveillance, may be more likely
to be referred to and followed by physicians practicing in
referral centers. In contrast, patients presenting with
incurable cancer may be more likely to be managed
locally by their community healthcare provider. Further-
more, routine endoscopic screening and surveillance of
Barrett’s esophagus is more likely to occur in referral
centers. It thus seems that selection bias, if present,
would tend to overestimate the proportion of patients
undergoing surgical resection with a prior diagnosis of
Barrett’s. In support of this view, the single population-
based study identified in this review reported that only
2% of cases undergoing resection had a prior diagnosis of
Barrett’s esophagus.37 Moreover, this population-based
study suggested that ,1% of all incident cases of ade-
nocarcinoma (i.e., those undergoing resection as well as
those who did not) had a prior diagnosis of Barrett’s
esophagus.

Preliminary reports from more recent population-
based studies seem to be consistent with the findings of
the present study. One study used SEER tumor registries
to identify a cohort of 1633 cases of esophageal/cardia

adenocarcinoma from 1993 to 1996 in patients at least
70 years of age. These cases were linked to Medicare files
to identify those 158 of 1633 (10%) who had filed a
claim for upper endoscopy from 1991 up to 1 year before
the diagnosis of adenocarcinoma.53 A second preliminary
report examined medical records of 589 incident esoph-
ageal/cardia adenocarcinoma cases in the Northern Cali-
fornia Kaiser Permanente population from 1990–1998
and showed that although Barrett’s esophagus was found
in 135 of 589 (23%), only 64 of 589 (11%) had under-
gone endoscopy at least 6 months before the diagnosis of
cancer, and only 23 of 589 (4%) cases had a diagnosis
of Barrett’s made at least 6 months before the diagnosis
of adenocarcinoma.54

The studies included in this review do not constitute
a representative, probabilistic sample of those with
esophageal adenocarcinoma. Therefore, given the possi-
bility of heterogeneity across the 12 studies included in
this review, as well as the strong possibility of sampling
bias, any pooled, summary estimate of the proportion of
all patients undergoing resection who had a prior diag-
nosis of Barrett’s esophagus should be interpreted with
some caution. With these caveats, the random effects
model estimate of 4.7% 6 2.9% may be the most
appropriate, given the available data.

In summary, a very small proportion (;5%) of pa-
tients reported to have undergone resection of esophageal
adenocarcinoma were known to have a prior diagnosis of
Barrett’s esophagus and were thus eligible for surveil-
lance. The low prior prevalence of Barrett’s esophagus in
this study population provides indirect evidence to sug-
gest that recent efforts to identify patients with Bar-
rett’s—whether through endoscopic screening or evalu-
ation of symptomatic patients—have had minimal
public health impact on esophageal adenocarcinoma out-
comes. The potential benefits of endoscopic surveillance
have thus been limited to only a fraction of those indi-
viduals at risk. These data provide a compelling rationale
for the development, evaluation, and implementation of
effective screening strategies to identify patients with
Barrett’s esophagus. Such screening programs should be
paired with surveillance programs that have been subject
to similarly rigorous evaluation. Prospective studies of
screening and surveillance will require collaboration and
a substantial investment of resources, but such studies
are the necessary first steps to decreasing morbidity and
mortality from Barrett’s associated cancer in the popu-
lation.
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