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Symptomatic gastro-oesophageal reflux as a risk factor for
oesophageal adenocarcinoma
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Background
The causes of adenocarcinomas of the esophagus and
gastric cardia are poorly understood. We conducted an
epidemiologic investigation of the possible association
between gastroesophageal reflux and these tumors.

Methods
We performed a nationwide, population-based, case-
control study in Sweden. Case ascertainment was
rapid, and all cases were classified uniformly. Infor-
mation on the subjects’ history of gastroesophageal
reflux was collected in personal interviews. The odds
ratios were calculated by logistic regression, with mul-
tivariate adjustment for potentially confounding vari-
ables.

Results
Of the patients interviewed, the 189 with esophageal
adenocarcinoma and the 262 with adenocarcinoma of
the cardia constituted 85 percent of the 529 patients in
Sweden who were eligible for the study during the
period from 1995 through 1997. For comparison, we
interviewed 820 control subjects from the general
population and 167 patients with esophageal
squamous-cell carcinoma. Among persons with recur-
rent symptoms of reflux, as compared with persons
without such symptoms, the odds ratios were 7.7 (95
percent confidence interval, 5.3 to 11.4) for esopha-
geal adenocarcinoma and 2.0 (95 percent confidence
interval, 1.4 to 2.9) for adenocarcinoma of the cardia.
The more frequent, more severe, and longer-lasting
the symptoms of reflux, the greater the risk. Among
persons with long-standing and severe symptoms of
reflux, the odds ratios were 43.5 (95 percent
confidence interval, 18.3 to 103.5) for esophageal
adenocarcinoma and 4.4 (95 percent confidence
interval, 1.7 to 11.0) for adenocarcinoma of the cardia.
The risk of esophageal squamous-cell carcinoma was
not associated with reflux (odds ratio, 1.1; 95 percent
confidence interval, 0.7 to 1.9).

Conclusions
There is a strong and probably causal relation between
gastroesophageal reflux and esophageal adenocarci-
noma. The relation between reflux and adenocarci-
noma of the gastric cardia is relatively weak.

Comment
This study is a model of well planned and executed epidem-
iological research. Lagergren and colleagues conducted a
case control study of risk factors for oesophageal

adenocarcinoma. They obtained standardised information
on personal history, endoscopy, and pathology in 85% of
eligible cases of adenocarcinoma in the entire country of
Sweden over three years. The strengths of the study design
include using two control groups and taking steps to avoid
reversed causality. The first control group comprised ran-
domly selected age and sex matched subjects from the
entire Swedish population. The second control group
comprised patients with squamous oesophageal carcinoma
who were not aware of their cancer type, which should
exclude recall bias of symptoms compared with those with
adenocarcinoma. By limiting recall of reflux symptoms to
at least five years before the diagnosis of cancer, the chance
that the tumour caused these symptoms was excluded.

Lagergren et al found that reflux had a strong association
with oesophageal adenocarcinoma, a weak association with
adenocarcinoma of the cardia, and no association with
squamous carcinoma. The results are consistent with an
earlier case control study using diVerent methodology
(review of past medical records)1 which also found that
reflux disease was associated with adenocarcinoma. The
authors found no indication that treatment of reflux
reduced the risk of oesophageal cancer.

The authors noted reflux symptoms equally often in
adenocarcinoma cases with or without Barrett’s oesoph-
agus. They questioned the role of Barrett’s oesophagus in
the carcinogenic pathway. However, 62% of their oesopha-
geal adenocarcinomas had Barrett’s oesophagus, which we
would expect in <1% of asymptomatic individuals and in
3–7% of patients with reflux symptoms and no cancer.2

There is a large body of evidence showing an increased risk
of cancer in Barrett’s oesophagus.2 We continue to believe
that Barrett’s oesophagus is the precursor lesion for most
cases of oesophageal adenocarcinoma although the enlarg-
ing tumour may conceal the underlying area of intestinal
metaplasia in which it originated.

The paper by Lagergren et al aroused much interest in
the USA. It was reviewed in national and local newspapers,
which reported that subjects with reflux had an ∼8–43
times increased cancer risk, causing alarm in some quarters
and extra referrals to gastroenterologists. We would rather
emphasise the low risk of cancer in the individual patient
with reflux. Some 15–20% of adults have reflux symptoms
every week,3 as did 16% of controls in the Lagergren
report. A population of 100 000 would include over 10 000
subjects with reflux symptoms but the incidence of
oesophageal adenocarcinoma is only about 2.3/100 000
per year.4 5 Although the risk may be greater in males over
50 with a long history, clearly most heartburn suVerers
never develop oesophageal cancer. We often perform
endoscopy in patients and even colleagues with reflux
symptoms for reassurance but do not recommend
endoscopic screening of the general reflux population. For
patients with known Barrett’s oesophagus, endoscopic sur-
veillance for early detection of cancer or dysplasia is prob-
ably beneficial.6
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