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Background: Patients with Barrett’s oesophagus have an increased risk of oesophageal adenocarcinoma but this cancer only accounts for a small proportion of deaths in these patients. Other causes of
death are reportedly raised in this group. We examined cause specific mortality among individuals in
a population based Barrett’s oesophagus register.
Methods: We constructed a register of all patients diagnosed with columnar mucosa (including specialised intestinal metaplasia) of the oesophagus within Northern Ireland between 1993 and 1999.
Deaths occurring within this cohort until 31 December 2000 were identified and mortality rates were
compared with the general population.
Results: Overall mortality was not raised in Barrett’s patients. During 7413 person years of follow up
in 2373 patients there were 253 deaths (standardised mortality ratio (SMR) 96 (95% confidence interval (CI) 84–107)). Mortality from oesophageal cancer was raised in patients with specialised intestinal
metaplasia (SMR 774 (95% CI 317–1231)) but only 4.7% of patients died from this cancer. Mortality
from stroke (SMR 65 (95% CI 37–93)) was significantly lower than the general population while mortality from non-cancerous digestive system diseases was significantly higher (SMR 211 (95% CI 111–
311)). Mortality rates from all other causes were similar to those of the general population.
Conclusions: This study demonstrates that the overall mortality rate in patients with Barrett’s oesophagus is closely similar to that of the general population. Oesophageal cancer mortality was raised but
is an uncommon cause of death in these patients who also appear to have a reduced risk of death from
stroke.

B

arrett’s oesophagus (BO) is a premalignant condition of
the distal oesophagus where the normal squamous
epithelium is replaced by columnar epithelium. Previous
studies have shown that the risk of developing oesophageal
adenocarcinoma (OAC) which is increasing in Western
Europe1–4 and in the USA,5 is much higher in patients with BO
than in the general population.6 7 However, most patients with
BO do not develop OAC7 and the mortality rate from oesophageal cancer has been reported to account for less than 10% of
all deaths in these patients.8–10
Conflicting evidence has emerged concerning the overall
mortality rates of patients with BO. In 1989 van der Veen and
colleagues11 reported the follow up of 166 patients with BO
over 4.4 years and found that survival was not different to an
age and sex matched population. In 1996 however van der
Burgh and coworkers9 re-evaluated this group of patients,
with a mean follow up of 9.3 years, and reported an excess
mortality of 50% when death rates were compared with those
of an age and sex matched control population. More recently,
Eckardt and colleagues8 reported that the estimated 10 year
survival of patients with long segment BO was similar to that
of the general population. None of these studies was population based.
Sontag and colleagues12 reported an increased incidence of
colonic tumours in patients with BO however; more recent
studies13 14 have found there to be no association between
colorectal tumours and BO.
The present study uses a population based register to
examine overall and cause specific mortality among patients
diagnosed with BO.

METHODS
This is a follow up study of a population based cohort of individuals with BO. The cohort comprises all adults identified

within Northern Ireland (NI) (population approximately
1 678 000) between 1993 and 1999 as having columnar
epithelium of the oesophagus. The cohort was constructed
within the Northern Ireland Cancer Registry by examining
electronic pathology reports relating to every oesophageal
biopsy undertaken within all hospitals in NI during this
period.
Criteria for inclusion of an oesophageal biopsy in the
study
The pathology reports contain information on the nature and
site of the specimen submitted, the clinical summary recorded
by the endoscopist on the pathology request form, and the full
text of the pathologist’s report on the specimen. The clinical
summaries relating to all oesophageal biopsies were examined
to determine whether the biopsies were taken at the oesophagogastric junction (OGJ). If this was the case, the pathology
report was excluded from the study. When it was not specifically stated that the oesophageal biopsy was from the OGJ it
was assumed to have been taken from a more proximal site—
that is, within the oesophagus.
Further classification of oesophageal biopsies
The pathology reports relating to all biopsies designated in the
above manner as oesophageal biopsies were examined further.
As there is a lack of clarity on the clinicopathological features
that define BO, a pathologist’s or clinician’s diagnosis of BO (or
a related term) was not relied upon. For the purposes of this
.............................................................
Abbreviations: BO, Barrett’s oesophagus; OAC, oesophageal
adenocarcinoma; NI, Northern Ireland; OGJ, oesophagogastric junction;
SIM, specialised intestinal metaplasia; SMR, standardised mortality ratio.
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Table 1 Sex distribution, age, and SIM status in patients with Barret’s oesophagus
Male
n (%)

Age (y)*

n (%)

Age (y)*

1380
819 (59.4)
257 (18.6)
304 (22.0)

58.2
60.0
53.9
57.1

993
473 (47.6)
243 (24.5)
277 (27.9)

63.9
66.7
58.0
64.3

(16–98)
(16–98)
(17–87)
(19–90)

(16–95)
(20–94)
(16–92)
(19–95)

*Values are mean (range).
n, number of patients; y, years; SIM, specialised intestinal metaplasia.

study, BO was defined as the presence of columnar metaplasia
in the oesophagus as noted on the pathology report form, irrespective of whether it was stated in the clinical summary that
Barrett’s mucosa was seen or suspected by the endoscopist.
Only those biopsies with columnar metaplasia of the oesophagus were included and although it is possible that some of the
biopsies were taken from an unrecognised hiatus hernia, the
clinician believed the specimen to be from the distal
oesophagus at endoscopy. All oesophageal biopsies with BO
were further subdivided according to whether the pathologist
specifically stated that specialised intestinal metaplasia (SIM)
was present or absent in the biopsy specimen. If an oesophageal biopsy showed evidence of malignancy it was excluded
from the study.
Identification and classification of individual patients
Many patients in the cohort had oesophageal biopsies taken
on more than one occasion. Individual patients were identified
within the data set by matching on surname, forename, and
date of birth (and hospital numbers when they were
available). The date of the earliest biopsy showing BO was
taken as the date of entry into the cohort. Patients (rather
than biopsies) were classified according to whether any of the
oesophageal biopsies that had been taken showed SIM. If any
of their biopsies showed SIM the patient was classified as
having BO with SIM. If in all of the biopsies the pathologist
had specifically stated that SIM was not present the patient
was classified as having BO without SIM. Other patients were
classified as having BO with SIM status unknown.
Follow up
Deaths among the cohort were identified between 1993 and
2000 inclusive, by matching each patient with death files from
the General Registrar Office using the patient’s surname, forename, and date of birth. In addition, possible matches, where
there may have an error in entering the patient data onto the
computer, were detected and checked manually by trained
data abstractors. The files contain information on all the
deaths that occur within NI, along with the causes of death
and the date death occurred. For the purposes of analysis, only
the primary cause of death was considered.
Statistical analysis
All analyses were conducted using SPSS for Windows.15
Patients diagnosed between 1993 and 1995 may have had a
diagnosis of BO prior to entering into the cohort. In order to
avoid inclusion of prevalent cases of BO we excluded this
group from all analyses. Person years of follow up were calculated for each patient from the date of entry into the cohort
(1995–1999) until the date of death or 31 December 2000,
whichever was earlier. Standardised mortality ratios (SMRs)
were calculated by comparing the observed number of deaths
within the cohort to the expected number of deaths. The
expected number of deaths were calculated by applying NI age
specific cancer mortality rates to the cohort person years of
follow up. SMRs were expressed as percentages (NI average
100) and the corresponding 95% confidence intervals (CIs)
were estimated.
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RESULTS
Pathologists within NI reported a total of 15 670 oesophageal
biopsies performed between 1993 and 1999; 4955 (from 2969
patients) of these met the inclusion criteria for BO. There were
2373 patients diagnosed with BO between 1995 and 1999,
1380 (58%) of whom were male (table 1). Males were on average younger than females at diagnosis: 58.2 years versus 63.9
years (p<0.001). The annual rate of diagnosis of BO between
1993 and 1999 in NI was 4 per 1000 males and 2 per 1000
females.
Cases were followed up for up to six years, with the average
follow up period being 3.1 years and the total person years of
follow up 7413 years. During this period 253 (10.7%) patients
died; 139 (55%) of these were men and 114 (45%) were
women. Mean age at death was 75.2 years, with men on average dying younger than women: 72.7 years versus 78.3 years
(t=3.37, p<0.001).
Overall, patients with BO had a similar mortality rate to that
of the NI population (SMR 96 (95% CI 84–107)) (table 2).
Cancer accounted for 69 deaths (27.3%) within the cohort but
the SMR for cancer was similar to that of the NI population
(SMR 122 (95% CI 93–151)). Similar findings were observed
when the analysis included only those patients with a diagnosis of SIM and when males and females were analysed
separately (data not shown).
Oesophageal cancer accounted for 12 (4.7%) of the deaths
within the cohort (10 male, two female). This was significantly higher than the oesophageal cancer mortality rate
expected in the NI population (2 expected, SMR 518 (95% CI
225–812)). Males were found to have a significantly higher
mortality rate from oesophageal cancer (SMR 604 (95% CI
229–978)) than the NI population. This rate was also higher in
females but to a lesser extent and was not statistically significant (SMR 235 (95% CI 0–562)). When patients with BO were
divided into three groups according to the presence of SIM it
was found that only patients with SIM (11 patients) had a
significantly increased oesophageal cancer mortality rate
(SMR 774 (95% CI 317–1231)). Mortality rates from all other
cancers, including colorectal cancer (SMR 139 (95% CI
53–225)), were not significantly different to those of the general population.
Non-malignant diseases of the oesophagus, stomach, and
duodenum accounted for 17 deaths. These patients died from
complications of oesophageal, gastric, or duodenal ulcers,
including perforation and gastrointestinal haemorrhage. The
mortality rate from these diseases in Barrett’s patients was
significantly higher than in the general population (SMR 211
(95% CI 111–311)).
The death rate from stroke among Barrett’s patients was
significantly lower than in the NI population (SMR 65 (95% CI
37–93)). This was seen in both males and females although
the decreased ratio in women was not statistically significant.
When patients with SIM were analysed separately, SMR
decreased further to 50 (95% CI 19–81). All other causes of
death within the BO cohort had similar mortality rates to the
general NI population.
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Table 2 Association between Barrett’s oesophagus and SIM, and cause specific mortality
Expected mortality
(No of deaths)

SMR (95% CI)

Cause of death (ICD9.0 codes)

BO

BO

BO

SIM

All causes (1–999)
All cancers (140–239)
Oesophageal cancer (150)

253
69
12

149
41
11

265
56
2

163
35
1

96 (84–107)
122 (93–151)
518 (225–812)*

3
10
13
17
60
21
16
46
24

2
4
8
10
37
10
11
27
13

3
7
12
8
66
32
21
57
23

2
4
7
5
41
20
13
35
14

91 (77–106)
118 (82–155)
774
(317–1231)*
106 (0–252)
90 (2–179)
107 (33–181)
202 (77–327)
90 (61–119)
50 (19–81)*
83 (34–132)
76 (48–105)
91 (42–141)

Stomach cancer (151)
Colorectal cancer (153, 154)
Lung cancer (162)
Digestive system disease (520–579)
Ischaemic heart disease (410–414)
Stroke (430–438)
Other circulatory disease (390–409, 415–429, 439–459)
Respiratory system disease (460–519)
Other causes (1–139, 240–389, 580–999)

SIM

SIM

97
139
107
211
91
65
74
81
103

(0–207)
(53–225)
(49–165)
(111–311)*
(68–113)
(37–93)*
(38–111)
(57–104)
(62–145)

BO, Barrett’s oesophagus; SIM, specialised intestinal metaplasia; SMR, standardised mortality ratio; 95% CI, 95% confidence interval.
*p<0.05.

DISCUSSION
This is, to date, the largest study examining causes of
mortality in patients with BO. All incident cases of BO within
NI were identified during the study period. Emigration out of
NI in people over 50 years is low, reducing problems associated
with loss to follow up. Although long term follow up was not
possible, the number of cases in this study (2373) far exceeds
any of those carried out previously, with the total person years
of follow up amounting to 7413 years. This and the population
based nature of our study, which minimises selection biases, is
likely to provide a robust estimate of mortality in patients with
BO.
In accordance with the observations of other research
groups,8 11 16 patients with BO had mortality rates similar to an
age and sex matched control population. This conflicts with
the findings of a smaller study by van der Burgh and
colleagues9 who followed up 166 patients with BO over a mean
period of 9.3 years (1440 person years). Differences in study
design, in particular size and period of follow up, are likely to
have resulted in this discrepant finding. It is also possible that
mortality rates could have been underestimated in the current
study, if some patients included in the cohort had a biopsy
taken from an unrecognised hiatus hernia.
Oesophageal cancer accounted for only 4.7% of all deaths
within the group, which is similar to other reports that only a
small proportion of the total number of deaths, between 0%8
and 10%,17 result from oesophageal cancer. However, oesophageal cancer mortality was significantly increased in the cohort
when compared with the NI population. Since the first definition of BO in 1950,18 it has become apparent that the presence
of SIM confers a greater risk of developing OAC.19 20 The findings of this study indicate that only patients with SIM have an
increased mortality rate from oesophageal cancer, approximately eight times that of the normal population. Furthermore, males had more than twice the mortality rate from
oesophageal cancer than females. These findings suggest that
surveillance programmes could be limited to patients with
SIM17 20 and targeted towards men. Although avoided mortality was not quantified and needs to be considered, the relatively low mortality from oesophageal cancer, even in these
patients, calls into question the cost effectiveness of surveillance programmes that cannot be targeted at patients with a
high risk of cancer.
Overall cancer mortality was not significantly raised in the
cohort of Barrett’s patients. This is in keeping with the observation of Drewitz and colleagues21 who noted that 34% of the
deaths among Barrett’s patients were from cancer, a rate similar to the percentage of deaths from cancer in males in the
USA. Our study showed no significant increase in the

mortality rate from colorectal cancer in comparison with the
general population, indicating that previous suggestions of
surveillance for colorectal cancer12 22 are unwarranted.
Increased mortality rates from diseases of the digestive system, especially peptic ulcer disease, were observed. Diagnosis
of BO in such patients may have been an incidental finding
during endoscopic procedures to investigate the conditions,
which led to their deaths. Alternatively, increased acid
secretion or decreased mucosal defence may be underlying
pathophysiological mechanisms common to both BO and
peptic ulcer disease.
Patients with BO (especially those with SIM) were found to
have a significantly lower mortality rate from stroke than
those in the NI population, suggesting a possible association
between BO and stroke mortality. Further work is required to
confirm or refute this association. Surveillance of patients
with BO may have attributed to a reduction in deaths from
stroke due to investigation for other medical conditions at
their follow up appointments, or the “worried well” may be
more likely to undergo endoscopy and have incidental BO
diagnosed. However, in both of these circumstances we would
expect a reduction in overall mortality, which was not
observed in this study. Perhaps individuals with low vascular
tone, and hence low blood pressure and stroke risk, also have
disturbed oesophageal motor function, allowing gastrooesophageal reflux and the development of BO.
This study reinforces the findings of previous studies that
oesophageal cancer is an uncommon cause of death in
patients with BO and that the increased mortality rate from
oesophageal cancer is confined to patients with SIM.
Additionally, the study shows that the overall mortality rate in
Barrett’s patients is not increased when compared with that of
the general population and indicates that these patients may
have a reduced mortality rate from stroke.
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