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Low risk of adenocarcinoma and high-grade
dysplasia in patients with non-dysplastic
Barrett’s esophagus: Results from a cohort from
a country with low esophageal adenocarcinoma
incidence

António Dias Pereira1,2 and Paula Chaves2,3

Abstract
Background: The risk of esophageal adenocarcinoma (EAC) in non-dysplastic Barrett’s esophagus (NDBE) is considered to be

approximately 0.3% per year or even lower, according to population-based studies. Data from countries with low EAC

incidence are scarce. Our principal aim was to determine the incidence of high-grade dysplasia (HGD) and EAC in NDBE. Our

secondary aims were to identify the predictors of progression and to calculate the incidence of HGD/EAC, by using the

calculation method for surveillance time in population-based studies.

Materials and methods: A cohort of NDBE patients was prospectively followed up. Cases of HGD and EAC (study end points)

diagnosed during the first year of follow-up were considered as prevalent. Only cases with an endoscopic surveillance

time> 1 year were included in our analysis.

Results: We enrolled 331 patients (251 men) in the surveillance program. Their median age was 59 years (interquartile

range (IQR): 47–67 years). Their median NDBE length was 3 cm (IQR: 2–4 cm). Of these patients, 80 died during the follow-up

(one from EAC) and two were lost to follow-up. After 2284 patient-years of endoscopic follow-up (median surveillance time,

5 years (IQR: 2–10 years)), we found that five cases of HGD and two cases of EAC were diagnosed. The incidence of HGD/EAC

was 3.1 cases per 1000 patient-years (95% CI: 1.3–6.0) and that of EAC was 0.9 (95% CI: 0.2–2.9). The incidence of HGD/EAC

in short segments (� 3 cm) was 0.7 cases per 1000 patient-years (95% CI: 0.3–3.4). The sole variable that we found

associated with progression was NDBE length. If the total surveillance time was considered (3537 patient-years), the

incidence of HGD and EAC was only slight lower.

Conclusions: The incidence of HGD and EAC was very low in NDBE. Therefore, current surveillance guidelines must be

reassessed, at least for short-segment BE.
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Introduction

Barrett’s esophagus (BE) results from the metaplastic
replacement of the normal squamous lining of the distal
esophagus by a columnar epithelium. BE is associated
with gastroesophageal reflux and is the only known
precursor of esophageal adenocarcinoma (EAC).

The estimated cancer risk in BE has decreased sig-
nificantly in the last 20 years. Its incidence until the year
2000 was estimated to be approximately 1% per year,
with reports ranging from 0 to 2%.1,2 In the year 2000,
Shaheen et al.3 showed a risk overestimation due to
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publication bias; and a 0.5% risk for BE was proposed.
Recently, population-based studies that show a lower
risk of cancer in BE were published,4,5 reporting cancer
incidence rates as low as 0.12% per year.5

Since 2007, there were five meta-analyses6–10 that
were published that show the EAC incidence rates in
BE ranging from 0.33% to 0.7%. Although these inci-
dence rates were calculated excluding incident cases of
high-grade dysplasia (HGD) or EAC, only the meta-
analysis by Desai et al.10 excludes studies with patients
with any grade of dysplasia at enrollment.

Most of the studies on BE cancer risk are from the
US, Northern Europe and the UK, where the incidence
of EAC is high. The risk of EAC in Southern Europe,
where EAC is less prevalent, is not well known; and all
studies, except one from Italy,11 include only a small
number of patients.

Endoscopic and population-based studies use differ-
ent methodologies for surveillance time calculation. In
endoscopic studies, it is calculated from the index
(enrollment into the cohort) to the last performed
upper gastrointestinal (GI) endoscopy.12 In popula-
tion-based studies, it is calculated as the time elapsed
from BE diagnosis to HGD or EAC diagnosis, death,
or the end of the study period, whichever came
first4,5,13; however, the impact of these different study
methodologies on the magnitude of the calculated
cancer risk was not evaluated.

Thus, the principal aim of the present study was to
calculate the risks of EAC, HGD and HGD/EAC in a
cohort of Portuguese patients with non-dysplastic
Barrett’s esophagus (NDBE), whom were prospectively
enrolled in a surveillance program. Our secondary aims
were as follows:

. To identify predictors of progression of BE to HGD
and EAC; and

. To calculate the incidence of EAC, HGD and HGD/
EAC in this cohort, by using the calculation method
for surveillance time in population-based studies.

Methods and materials

Our BE surveillance program was a single-center pro-
gram of the Instituto Português de Oncologia de Lisboa
(IPOL) [Portuguese Cancer Institute of Lisbon] for
patients whom were referred from South Portugal,
which started in 1995 and was approved by the IPOL
Institutional Review Board (IRB). All the endoscopies
were performed by dedicated endoscopists: The great
majority of them were performed by one study author
(ADP). Experienced gastrointestinal pathologists from
the IPOL Pathology Department read all the biopsies:
The great majority were read by another study author

(PC). All of the patients provided informed consent for
inclusion into the program and written consent to
undergo endoscopy. The IRB also approved the present
study in July 2011, and a waiver of consent was given.

The inclusion criteria were as follows: The presence
of columnar-lined esophagus and the presence of intest-
inal metaplasia (IM) (defined by the presence of goblet
cells) in the biopsy samples from at least one endos-
copy. If the IM was not detected in the first upper GI
endoscopy, a second endoscopy was performed 1 year
later. If still no IM was observed, the patient was dis-
charged from surveillance. Biopsies were performed
according to the Seattle protocol. All of the biopsy
samples were submitted to the pathology laboratory
in separate bottles. In 1998, the surveillance protocol
was established according to the guidelines of the
American College of Gastroenterology. These involve
performing an endoscopy 1 year after the initial endos-
copy, and every 3 years thereafter, in patients whom
tested negative for dysplasia. If indefinite or low-
grade dysplasia were diagnosed, patients were given
intensive proton pump inhibitors (PPIs) and endoscopy
was repeated at 3- to 6-month intervals, until dysplasia
had either regressed or stabilized. If EAC or HGD was
diagnosed and confirmed by another independent
experienced gastrointestinal pathologist, the patients
were referred for surgical or endoscopic resection.

We recorded the following information regarding the
patients with BE: Demographic characteristics (age at
diagnosis, gender and ethnicity), endoscopic data (date
of the procedure; length of BE in centimeters; classifica-
tion into short (�3 cm) and long segments (>3 cm), and
according to the Prague classification system for BE,14

for those patients with endoscopies performed after
2006; and the presence of hiatal hernia) and histological
diagnosis (including the presence or absence of IM; dys-
plasia grade (namely negative, indefinite, low grade, or
high grade); and the presence of EAC). We also rec-
orded the use of PPIs (at baseline and at each surveil-
lance endoscopy), anti-reflux surgery, and histories of
smoking and alcohol consumption (at baseline and
whenever any changes occurred).

For the purposes of this study, only those patients
with BE of a minimum length of 1 cm, 1 year of surveil-
lance, and at least one surveillance endoscopy were con-
sidered. The index endoscopy was defined as the first
endoscopy performed in our hospital that met the diag-
nostic criteria for BE, independently if it was performed
before or after the start of the surveillance program. In
patients previously diagnosed with BE in other institu-
tions, the first endoscopy performed in the context of
the surveillance program was considered as the index.

Surveillance time was considered as the time (in
years) elapsed from the index endoscopy to the last
endoscopy performed with biopsies. If a patient
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returned with a diagnosis of EAC or HGD after being
discharged from the endoscopic surveillance (due to
age, severe comorbidities, refusal to maintain surveil-
lance, or failure to comply with two consecutively
scheduled endoscopies), then the case was not con-
sidered as diagnosed in the context of the surveillance
program. To calculate the surveillance time to achieve
our secondary aim, we considered the time elapsed
from the index endoscopy to death, esophageal EAC
or HGD diagnosis; or the study period end of 30 June
2013; whichever occurred first.

All cases of EAC and HGD diagnosed during the
first year of surveillance were considered as prevalent
and excluded from the analysis. Patients were con-
sidered lost to follow-up if at the end of the study
period (30 June 2013), their status could not be
assessed. This information was obtained from the
Portuguese National Health Service Users Registry. If
the information was considered insufficient, the patients
or their family members were contacted by phone or
letter, in order to obtain the missing information. As
Portuguese legislation does not allow the obtaining of
information on the cause of death from the death cer-
tificates, we obtained the information on death from
esophageal or any other cancers of all the patients
whom died during the study period, from the South
Regional Portuguese Cancer Registry.

Statistical analyses

As all continuous variables had a non-normal distribu-
tion, we used non-parametric tests to compare the
means or distribution of two samples. Association
between variables was tested by using the chi-square
or Fisher exact test. Logistic regression was performed
for the variables that met statistical significance, and
the odds ratio (OR) was calculated. We used the
Kaplan-Meier test to estimate the probability of pro-
gression (or remaining free of progression) to HGD/
EAC and we used the log-rank test to compare the
equality of progression distributions between two or
more groups. Pairwise log-rank comparisons were con-
ducted to determine which groups had different survival
distributions. If more than two groups were considered,
the level of statistical significance was adjusted, to com-
pensate for making multiple comparisons. Statistical
analyses was conducted by using IBM SPSS Statistics
version 21 (IBM, Armonk, New York, USA).

Results

Patients

The characteristics of the patients in our cohort are
summarized in Table 1. Briefly, our cohort was

composed of 331 patients with BE (251 were male
gender), whose median age at diagnosis was 59 years
(interquartile range (IQR): 47–67 years). Nine patients
had been previously diagnosed with BE and surveilled

Table 1. Characteristics of the 331 patients with Barrett’s

esophagus.

Gender

Male, n (%) 251 (75.8)

Female, n (%) 80 (24.2)

Race

Caucasians/non-Caucasians 330/1

Age at diagnosis of Barrett’s esophagus

Median 59

IQR 47–67

Age at end of endoscopic follow-up

Median 65

IQR 55–75

Age at end of total follow-up

Median 69

IQR 58–78

Length of Barrett’s esophagus (I)

Median 3

IQR 2–4

Range (cm) 1–16

Length of Barrett’s esophagus (II)

Short segments/long segments 208/123

Praga’s classification

n 258

Circular (C) – Median (IQR) 1 (0–3)

Maximum (M) – Median (IQR) 3 (2–4)

Hiatal hernia

Yes/no, n (%) 258 (78)/73 (22)

Tobacco use

Current or former smoker/nonsmoker, n (%) 86 (26)/245 (74)

Alcohol

Current or former user/never, n (%) 118 (36)/213 (64)

Anti-reflux surgery

n (%) 35 (10.6)

Status at the end of the study

Alive, n (%) 231(75.8)

Dead, n (%) 80 (24.2)

Lost to follow-up, n (%) 2 (0.6)

Age of death, median (IQR) 79.5 (73.3–84)

Follow-up years, median (IQR) 10 (5–14)

Deaths from esophageal adenocarcinoma

n 1

% cohort 0.3

% deaths 1.25

IQR: Interquartile range
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for a mean of 2 years in others hospitals. The median
age at the end of the follow-up period was 65 years
(IQR: 55–75 years). Two patients (0.6% of the
cohort) were lost to follow-up. The median BE length
was 3 cm (IQR: 2–4 cm), with 39.6% of the segments
classified as long. Endoscopic follow-up accounted for
2284 patient-years, with a median of 5 years (IQR: 2–10
years).

Incidence of EAC in the cohort

None of the patients in the cohort had prevalent EAC.
During endoscopic follow-up, two patients were diag-
nosed with EAC, and both were staged as pT1N0 by
their surgical resection specimens (Table 2). The
median age at EAC diagnosis was 59 years. Cancer
was diagnosed at a median follow-up of 9 years (95%
CI: 4 – 9). The incidence of EAC was 0.9 (95% CI: 0.2 –
2.9) per 1000 patient-years of follow-up (Table 3). The
annual risk of cancer was 0.09% (95% CI: 0.02 – 2.9).

Incidence of HGD in the cohort

Five cases of incident HGD (that was confirmed in sur-
gical or endoscopic resection specimens, in all cases)

were observed during endoscopic follow-up. The inci-
dence of HGD in the endoscopic follow-up was 2.2
(95% CI: 0.8 – 4.9) per 1000 patient-years of follow-
up. The annual risk of HGD was 0.22% (95% CI: 0.08
– 0.49).

Incidence of HGD or EAC in the cohort

When the cases of HGD and EAC were considered
together, we had seven cases that were diagnosed
during endoscopic follow-up, corresponding to an inci-
dence of 3.1 (95% CI: 1.3 – 6.0) per 1000 patient-years.
The annual risk of HGD or EAC was 0.31% (95% CI:
0.13 – 0.60).

The patients who had progressed to HGD/EAC had
significantly longer BE segments (median 5.5 cm versus
3.0 cm) than the patients who did not (Mann-Whitney
test, p¼ 0.03). We observed that there was an associ-
ation between BE length and progression to HGD/
EAC, with the long-segment cases having a high prob-
ability of progression (Fisher exact test, p< 0.005). The
association between length and progression to HGD/
EAC was confirmed by logistic regression (OR 1.46;
95%CI: 1.18 – 1.80). There was a 46% increase in the
risk of HGD/EAC for every 1-cm increase in the BE
length (p< 0.005).

The observed incidence during endoscopic follow-up
was 0.7 and 7.3 per 1000 patient-years, in the SSBE and
long-segment BE, respectively (p< 0.005). If three classes
of length were considered (subdividing the long segments
into� 6-cm and> 6-cm segments), the observed inci-
dence of HGD/EAC was progressively higher. The inci-
dence in those segments> 6 cm long was >15-fold that
observed in the segments� 3 cm long (Table 4). In our
Kaplan-Meier analysis (Figure 1), the cumulative inci-
dence of HGD/EAC significantly differed between the
short and long segments (p< 0.009). Also, the cumula-
tive incidence of HGD and EAC significantly differed
between segments� 3 cm,> 3 but� 6 cm, and> 6 cm
(p< 0.01); however, in the log-rank pairwise comparison
test, the significant difference in cumulative incidence
distribution was only observed in segments� 3 cm
and> 6 cm (p< 0.02).

Besides length, no other variables (gender, age,
tobacco smoking, alcohol, diagnosis of low-grade dys-
plasia at 1 year or at any time of the follow-up, and
medical or surgical treatment) were associated with
neoplastic progression in our BE cohort.

Incidence and follow-up of EAC and HGD, based
on the surveillance time calculated using the
same method used in population-based studies

When we used a population-based methodology, as
described in the Methods section, the follow-up of the

Table 2. Follow-up and incident cases of EAC and HGD in the cohort

Endoscopic follow-up

Surveillance endoscopies

n 932

Median 3

IQR 2–5

Person-years at risk 2284

Follow-up

Median (years) 5

IQR 2–10

LGD cases in the first year endoscopy

n 4

LGD cases after first year endoscopy

n 8

Incident cases of EAC/ HGD

n 7

Incident cases of EAC

n 2

Age at diagnosis, median years 59

Follow-up until diagnosis, median years 9

Incident cases of HGD

n 5

Age at diagnosis 0, median years 57

Follow-up until diagnosis, median years 6

BE: Barrett’s esophagus; EAC: esophageal adenocarcinoma; HGD: high-

grade dysplasia; IQR: interquartile range; LGD: low-grade dysplasia
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cohort accounted for 3537 patient-years at risk
(Table 5). In our cohort, there were 238 patients that
were followed up beyond the endoscopic surveillance
time, accounting for 1253 patient-years of non-endo-
scopic follow-up (median 3 years; IQR: 1 – 10 years).
During this time, only one patient was diagnosed with
EAC (Stage IV), 8 years after being discharged from
endoscopic follow-up because of a failure to comply
with two scheduled endoscopies and refusal to set a
new appointment. When we considered only the

patients with �2 years of non-endoscopic follow-up,
the incidence of EAC was 0.8 (95% CI: 0.04 – 4.2)
per 1000 patient-years.

Although the number of events, such as HGD, sub-
stantially differed between the two periods, the inci-
dence analysis of HGD/EAC revealed that there was
no significant difference between the intervention
(endoscopic follow-up) and non-intervention (non-
endoscopic follow-up). The HGD/EAC (n¼ 8) inci-
dence in the entire cohort based on the time of total

Table 3. Incidence of EAC and of HGD in the cohort.

Variable n

Endoscopic surveillance

Person-years

at risk, n

Events in

study cohort, n

Incidence rate/1000

Person-years

Adenocarcinoma

Total cohort 331 2284 2 0.9 (0.2–2.9)

Gender Male 251 1725 2 1.2 (1.9–3.8)

Female 80 559 0 –

Length Short 208 1457 0 –

Long 123 827 2 2.4 (0.4–8.0)

Length (cm) � 3 cm 208 1457 0 –

>3 cm, but� 6 cm 90 577 1 1.7 (0.1–8.6)

> 6 cm 33 250 1 4.0 (0.2–19.8)

High-grade dysplasia

Total cohort 331 2284 5 2.2 (0.8–4.9)

Gender Male 251 1725 5 2.9 (1.1–6.4)

Female 80 559 0 –

Length Short 208 1457 1 0.7 (0.03–3.4)

Long 123 827 4 4.8 (1.5–11.7)

Length (cm) � 3 cm 208 1457 1 0.7 (0.03–3.4)

> 3 cm, but� 6 cm 90 577 2 3.5 (0.6–11.5)

>6 cm 33 250 2 8.0 (1.3–26.4)

EAC: esophageal adenocarcinoma; HGD: high-grade dysplasia

Table 4. Incidence of HGD/EAC in the cohort

Variable n

Endoscopic surveillance

Person-year

at risk, n

Events in

study cohort, n

Incidence rate/1000

Person-Yr (95% CI)

Total cohort 331 2284 7 3.1 (1.3–6.0)

Gender Male 251 1725 7 4.1 (1.8–8.0)

Female 80 559 0 –

Length (cm) � 3 cm 208 1457 1 0.7 (0.3–3.4)

>3 and� 6 cm 90 577 3 5.2 (1.3–14.2)

> 6 cm 33 250 3 12.0 (3.1–27.8)

Length Short 208 1457 1 0.7 (0.3–3.4)

Long 123 827 6 7.3 (2.9–15.1)
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follow-up, calculated by using the same method used in
population-based studies, and was 2.2 (95% CI: 1.0 –
4.3) per 1000 patient-years. With this methodology,
we found that BE length was again the sole variable
that was associated with progression to HGD/EAC,
with similar ORs of 1.46 (95% CI: 1.20 – 1.80) and
differences to those observed for endoscopic
surveillance.

Patient outcomes

Within the cohort, 80 patients (24%) died during the
study period, but only one (0.3%) death was caused by
EAC. This translated into an annual mortality rate
from EAC of 0.3 per 1000 person-years (95% CI:
0.01 – 1.3), or 0.03% per annum. The patients who
died were significantly older at the time of their diag-
nosis (median age 68 years versus 54 years; p< 0.0005)
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Figure 1. Kaplan-Meier curves with cumulative risk of developing high-grade dysplasia or adenocarcinoma for patients with non-

dysplastic Barrett’s esophagus. (a) Whole cohort; (b) Patients with SSBE and LSBE; and (c) Patients with Barrett’s esophagus length

of� 3 cm,> 3 but� 6 cm, and> 6 cm.
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348 United European Gastroenterology Journal 4(3)



and also at the end of the follow-up period (median
age 79.5 years versus 65 years; p< 0.0005), and they
had shorter endoscopic follow-up periods (median
follow-up of 3 years versus 6 years; p< 0.005) than
those who were still alive at the end of the study.
The total follow-up (endoscopic plus non-endoscopic)
period did not differ between the patients who died
and those who survived until the final surveillance
follow-up (median follow-up of 10 years versus 11
years; p¼ 0.06). The patients who died after being
discharged from endoscopic surveillance (n¼ 69)
were significantly older than those who died during
their endoscopic surveillance period (78 years versus
68 years; p< 0.0005).

Discussion

In the present study, we calculated the incidence of
HGD, EAC and HGD/EAC in a cohort of 331 patients
with NDBE. We observed a low incidence of the differ-
ent endpoints, that is, 0.09, 0.22 and 0.31 per 1000
patient-years for EAC, HGD and HGD/EAC,
respectively.

The reported risk of EAC associated to BE has sig-
nificantly decreased in the past 2 decades. In the five
meta-analyses6–10 published since 2000, the annual risk
of EAC ranged from 0.33% to 0.7%. Two of these
meta-analyses7,9 reported a risk of EAC or HGD of
approximately 1%. Desai et al.,10 in their meta-analy-
sis, reported the lowest cancer incidence and they
claimed that the higher incidences observed in the pre-
vious four meta-analyses were due to methodological
errors, namely the inclusion of dysplastic cases, preva-
lent cancers and duplicated reports.15

Since the last meta-analysis, there were five reports
on cancer incidence in NDBE that were pub-
lished,5,11,16–18 with the observed annual risk ranging
from 0.12% to 0.25%. Four of these reports5,11,17,18

indicated that the risk of HGD/EAC ranged from
0.26% to 0.85%. The lowest cancer and EAC/HGD
incidence (0.12% and 0.26%, respectively) were
reported by Hvid-Jensen et al.5 in a population-based
cohort of more than 11,000 Danish patients with BE.

Population-based studies tend to be associated with
a low incidence of esophageal cancer. Despite the
strengths of these studies, some limitations are evi-
dent.19,20 As they generally used pathology databases,
some of the cases might have been misdiagnosed as BE,
and this might have lowered the observed risk. It must
also be noted that these studies did not provide infor-
mation about the use of ablative therapies in the
cohort, and this might have biased the results.

Our results are below the lowest risk threshold in all
but one of the recent studies (population based or not),
despite coming from a referral center for BE. Recently,
a study that used data from a BE registry of >1000
patients highlighted a greater risk of neoplastic progres-
sion than in population-based registries.18 Patients with
dysplastic BE were carefully excluded from our cohort,
and the cases of prevalent cancers were also excluded
from our analysis. This may explain in part our results,
but other possible factors must be considered.

Two-thirds of our study cohort had SSBE. This has
been associated with a lower risk of cancer. In the meta-
analysis by Desai et al.,10 16 out of 57 studies provided
information about the incidence of EAC in SSBE. For
967 patients and 4456 patient-years of follow-up (<
10% of the total follow-up in the meta-analyses), they
observed a cancer incidence of 1.9 cases per 1000
patient-years (versus 3.3 for the overall population).
We must consider the possibility that the high preva-
lence (63%) of SSBE in our cohort could be responsible
for the observed low incidence of neoplastic progres-
sion; however, a recent study from the US by
Anaparthy et al.21 that included 1175 patients, of
whom 61% had SSBE, showed an incidence of EAC

Table 5. Incidence of HGD/EAC in the cohort considering surveillance time calculation methodology used by population-based studies

Variable n

Total Surveillance

Person-years

at risk, n

Events in

study cohort, n

Incidence rate/1000

Person-yrs (95% CI)

Total cohort 331 3537 8 2.2 (1.0–4.3)

Gender Male 251 2605 8 3.1 (1.4–5.8)

Female 80 932 0 –

Length (cm) � 3 cm 208 2304 1 0.4 (0.2–2.4)

> 3 and� 6 cm 90 859 3 3.5 (0.9–9.5)

> 6 cm 33 374 4 10.7 (4.0–28.5)

Length Short 208 2304 1 0.4 (0.2–2.4)

Long 123 1233 7 5.7 (2.5–11.2)
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of 0.26%, and of EAC and HGD of 0.67%. In 721
patients with SSBE, the incidence rates were 0.1%
and 0.31%, respectively. Thus, for a cohort with a
prevalence of SSBE, mean BE length (3.6 cm), and
mean follow-up (5.5 years) that were similar to those
of our cohort, the observed cancer incidence in SSBE
was comparable to that observed in our entire cohort.
Therefore, other reasons besides SSBE prevalence must
be identified to explain the observed low cancer risk.

In 2009, the incidence of esophageal cancer in the
southern region of Portugal, where the patients in the
cohort lived, was 4.5 cases per 100.000 inhabitants
(population at risk: 4 million and cases (n): 262)22; how-
ever, only about one-quarter of the cancer cases was
EAC. The low incidence of EAC may be related both
to a low prevalence of BE, or to BE with a very low
cancer risk. Our results showed that the Portuguese
population with BE has a very low risk of progression
to HGD or EAC.

The accepted risk factors of BE progression to EAC
include: A long BE length, male gender and central
obesity.23 Age, smoking, acid suppression therapy and
the length of hiatal hernia have also been considered as
predictors of BE progression.24 Although progression
to HGD or EAC was observed in male-gendered
patients only, we observed no significant differences
concerning gender. In our cohort, the length of BE
was associated with HGD/EAC risk, which was 10-
fold higher in the LSBE than in SSBE. As an increased
cancer risk in very long BE segments is reported,25 we
also analyzed the HGD/EAC risk in patients with long
segments,� or> 6 cm long. Although the risk was 2-
fold higher in patients with the longer segments, this
difference was not statistically significant.

Of the 80 patients who died during the study period,
only one died from an EAC-related cause. In the meta-
analysis by Sikkema et al.,9 deaths from EAC occurred
in 1.4% of the patients (range: 0 – 2.6%), accounting
for 7.4% of the observed deaths (range: 0 – 16.7%) and
representing 57% of the incident cancers (range: 0 –
100%).

Recently, three publications analyzed the question of
mortality in BE patients.26–28 Schouten et al.,26 in a
population-based cohort of 605 patients, reported
2.1% mortality related to EAC. Caygill et al.,27 in
their 3 decades of experience at a single center,
reported 3.9% mortality from EAC in 1175 patients.
Solaymani-Dodaran et al.28 reported that mortality from
EAC occurred in 0.5% of a cohort of 8448 patients and
this accounted for 4.5% of the mortality.

In our cohort, death from esophageal cancer
occurred in one-third of incidental cancers. The rea-
sons for this low mortality rate are unknown. Two
recent studies show that participation in an ade-
quately performed surveillance program reduces

mortality from EAC29 and that EAC is detected at
an earlier stage during BE surveillance.30 In our
cohort, most of the patients who progressed were
diagnosed with HGD or superficial EAC. A recent
meta-analysis shows that PPI therapy is associated
with a significantly decreased risk of progression to
EAC or HGD.31 The patients in our cohort had been
receiving PPI for a long time.

When all types of follow-up (endoscopic and non-
endoscopic) were considered, the observed risk of pro-
gression to EAC and HGD/EAC was similar to that
observed only during endoscopic surveillance.

Surveillance intervals proposed by the guidelines are
weak recommendations that are based on low-quality
evidence.32 The American College of Gastroenterology
guidelines33 suggest endoscopic surveillance of NDBE
every 3 years, while the American Gastroenterology
Association32 suggests intervals of 3–5 years. The
British Society of Gastroenterology34 stratifies the
intervals according to the BE length, suggesting 2–3
years for the long segments and a 3–5 year interval
for SSBE. The very low HGD/EAC risk that was
observed in the SSBE patients of our cohort strongly
suggest that intervals of at least 5 years seem safe and
adequate for these patients, in countries with low EAC.
Increasing the surveillance intervals in SSBE will
decrease the burden of endoscopic surveillance in BE.
If these results are replicated in studies from other low-
EAC incidence countries, the indication for surveillance
in this setting must be challenged.

The strengths of this study of a prospective cohort of
BE patients include the following:

. A well-defined diagnostic criterion for BE for inclu-
sion in the cohort;

. The exclusion of patients with any degree of dyspla-
sia from the index endoscopy or before;

. The long-term follow-up, both endoscopic and total;
and

. The very small number of patients lost to follow-up.

Meanwhile, its limitations include the following:

. The relatively small size of the cohort, which was
associated with an unexpected very low number of
events; and

. The inaccessible information on the cause of death,
besides cancer-related causes.

In conclusion, the EAC, HGD and HGD/EAC inci-
dence in our cohort of Portuguese patients with NDBE
was very low. Therefore, current international surveil-
lance guidelines use in countries with a low EAC inci-
dence must probably be reassessed, principally those
for SSBE.
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