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Abstract Barrett’s oesophagus is the consequence of excessive and prolonged gastro-
oesophageal reflux. The therapeutic objectives in Barrett’s oesophagus include the
reduction of gastro-oesophageal reflux in order to relieve symptoms and the preven-
tion of the biologic progression to adenocarcinoma. The first objective may be
achieved with standard proton pump inhibitor (PPI) therapy, which is the base of
the medical therapy in this type of patients, but this therapy has been found not to be
associated with normalization of the intraluminal pH of the oesophagus in many
patients with Barrett’s oesophagus. This condition seems to be necessary in order to
reduce mucosal cell proliferation in some studies. Therefore, it has been proposed that
patients with Barrett’s oesophagus need profound acid inhibition with high-dose PPI.
This therapeutic approach provides symptom relief, but there is no direct evidence
that it is associated with Barrett’s oesophagus regression or progression to adeno-
carcinoma. Nevertheless, recent and preliminary data suggest that long-term PPI
therapy may reduce the risk of developing disease progression. Profound acid
inhibition is also combined with endoscopy ablative or resection therapy in patients
with Barrett’s oesophagus. This therapeutic approach should be still regarded as
experimental and more data are needed before its therapeutic role in patients with
Barrett’s oesophagus is established.

1. The Problem: Definition and
Magnitude

The transformation of the normal squamous
epithelium of the oesophagus into a columnar
epithelium with intestinal metaplasia (histologic
evidence of goblet cells) as a consequence of
chronic gastro-oesophageal reflux is known as
Barrett’s oesophagus (BE).[1] The metaplastic
epithelium usually begins at the oesophago-gastric
union and extends proximally to varying lengths,
which give rise to the denominations of ‘ultra-
short’ BE (some millimetres), ‘short’ BE (up to
3 cm) and ‘long’ BE (longer than 3 cm from the
beginning of the gastric mucosal folds).[1]

Up to 6–14% of the patients with gastro-
oesophageal reflux disease develop BE.[1] The
prevalence of the diagnosis of BE has increased
quite considerably in past years. A recent Spanish
study[2] shows that the raw incidence of this
diagnosis has increased 19-fold, from 1.5/100 000
individuals per year in the period 1976–1978
to 28.5/100 000 in 1999–2001. Over that period,
the age-adjusted and gender-adjusted rate
increased by a factor of 15.7, while the number
of fibrogastroscopies only increased by a factor
of 1.9. The raw prevalence of BE diagnoses
increased from 12/100 000 individuals per year in
1985 to 155/100 000 in 2001. The prevalence of
short-segment BE (<3 cm) was 99/100 000 in
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2001.[2] The dramatic increase in the diagnosis of
BE observed in recent years can be ascribed to a
number of factors, among them the better identifica-
tion of cases with a short metaplastic segment and
possibly an increase in gastro-oesophageal reflux
disease (GORD) among the population.

Besides the need to provide relief and therapy for
the reflux-derived symptoms that the patients have,
the greatest problem the gastroenterologists are
faced with is the pre-malignant quality of this lesion.
The incidence of oesophagus adenocarcinoma has
increased quite considerably in the Western world
since 1970. The cause of this increase is believed to
be directly related to the increased incidence of
GORD and of BE, as 0.5–1% of the latter develop
adenocarcinoma.[1,2] The sequence includes the
presence of long-lasting gastro-oesophageal reflux
that induces the transformation of the squamous
epithelium into a columnar one with intestinal
metaplasia, low-grade dysplasia, high-grade dys-
plasia, intramucosal carcinoma and finally invasive
carcinoma.[3] This progression is accompanied by a

series of genetic changes that may condition the
irreversibility of the process and that includes the
inactivation of tumour-suppressor genes through
loss of heterozygosity, mutation and/or hypermethy-
lation of the gene promoters.[3] Among the early
phenomena occurring, mutation of the p16 gene and
overexpression of cyclooxygenase-2 have been
described, the latter correlating in frequency and
intensity with the neoplastic progression, together
with cellular hyperproliferation and apoptosis
inhibition. Figure 1 summarises some of the
molecular and biologic events observed in the
course of the progression from a normal oesopha-
gus to BE and adenocarcinoma.

Degrees of evidence and recommendation are
rated according to the criteria established in the
Introduction of this issue.

2. Therapeutic Objectives in BE

As the aforementioned sequential progression is
initiated by gastro-oesophageal reflux, therapy in
BE is aimed at two fundamental aspects.
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Fig. 1. Diagram of the morphologic sequence and molecular changes associated with the progression of gastro-oesophageal
reflux disease that lead to the development of Barrett’s oesophagus and carcinoma. Details presented in the text and in
reference.[3] APC ¼ activated protein C; COX-2 ¼ cyclooxygenase-2; EGF ¼ epidermal growth factor; LOH ¼ loss of
heterozygosity; TGF ¼ transforming growth factor; VEGF ¼ vascular endothelial growth factor.
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2.1 Reducing Gastro-oesophageal Reflux in

Order to Relieve Symptoms

The means for achieving this objective do not
differ from those used in GORD, although the
presence of the metaplastic lesion (and particularly
of long-segment BE) is considered to represent a
severe complication and to require a more potent
control of reflux and a more exhaustive follow-up
of the patient.

2.2 Preventing the Biologic Progression to

Adenocarcinoma

In preventing the progression of BE to adeno-
carcinoma a number of measures and interventions
are applied, both pharmacological and endoscopic
or surgical. However, the assessment of this
objective is more difficult, as the natural history
of the disease is not well understood and the
proportion of patients with BE who eventually
develop a carcinoma is small.

3. Therapeutic Interventions

The present-day management of the patient with
BE constitutes a progressive sequence of ther-
apeutic interventions based on pharmacological
therapy (table I). As the presence of BE is considered
to represent an important and severe complication of
GORD, it is assumed that treatment with proton
pump inhibitors (PPIs) is the therapy of first choice
in the pharmacological management. Its efficacy in
symptom control is unquestioned.[4] There is,
however, a number of important issues that may
restrict PPI therapy in this disease, which shall now
be addressed (table II).

3.1 Is Symptomatic Control in the Patient

with BE Associated with Normalisation of the

Intra-oesophageal pH?

Recent data show that the suppression of
symptoms is frequently not accompanied by
normalisation of the intra-oesophageal pH (level
of evidence 1a). This fact reinforces the idea of the

necessity to monitor the intra-oesophageal pH in
BE patients taking PPIs in order to optimise therapy
to the most adequate doses, without relying solely
on the presence or absence of symptoms (degree of
recommendation B).

A study of a small series of 50 patients with
GORD but without BE has shown that 50% of the
patients taking standard doses of PPIs continued to
present an abnormal intra-oesophageal acid reflux
despite total control of the symptoms derived from
the gastro-oesophageal reflux.[5] In another study
on patients with long-segment BE it was demon-
strated that 50% of them were taking PPI doses that
were lower than the standard recommended ones
(omeprazole 20 mg/day) for symptom control, and
this correlated well with an inadequate normal-
isation of intragastric pH. An increase in the
omeprazole dose to 20 mg b.i.d., or even t.i.d.,
normalised the symptoms and the pH-metry profile
in most patients, but not in all (30% of the patients
still had abnormal reflux using the standard
dosage). Furthermore, symptomatic control also
did not guarantee the normalisation of the
intragastric pH.[6] Similar conclusions were arrived
at in another study, in which only 35% of the
patients in a short series of long-segment BE
evidenced complete normalisation of the acid or
bile reflux under PPI therapy despite having
achieved symptomatic control.[7] Finally, in
another study of a short series of patients with
BE it was shown that most of them did not achieve
normalisation of the intra-oesophageal pH despite
being asymptomatic under therapy with omepra-
zole 40 mg/day or 80 mg/day. The fundamental
cause was night-time reflux, and a good correlation
was demonstrated between intragastric pH and
reflux.[8]

3.2 Is Therapy with PPIs or Anti-reflux Surgery

Associated with a Reduction in the Length of

the BE Segment and/or with Progressive

Normalisation of BE?

The more classical studies pointed out that
neither PPI therapy nor anti-reflux surgery were
associated with regression of the length of the BE
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segment.[9,10] This concept has been recently
questioned by some surgical teams but it must
presently be assumed that, although partial results
are achieved, BE does not regress or disappear with
these measures (level of evidence 2b).

A recent follow-up study of 91 patients shows
that over one-third of the BE patients evidence
regression/histologic improvement after anti-
reflux surgery, and that this fact depends on

factors such as the extent of the BE segment and
the duration of follow-up after surgery.[11,12]

Finally, some studies have shown that intensive
PPI therapy is associated with partial regression
of the intestinal metaplasia.[13,14] It is in fact not
infrequent in clinical practise to observe the
development of smaller or larger islands of
squamous epithelium in the area of columnar
epithelium after PPI therapy.

78 Lanas

Table I. Current therapeutic management of Barrett’s oesophagus

1. Basal therapy — reduction of gastro-oesophageal reflux
(a) Pharmacologic — high doses of PPIs; in general the dose of the PPI should be increased to the standard dose

b.i.d. It may be advisable to perform 24-h pH monitoring if appropriate control of oesophageal intraluminal acid is
to be confirmed

(b) Anti-reflux surgery — in younger patients or in those with good ad vitam prognosis. Nissen’s fundoplication, or
Collins’ technique if the oesophagus is short

2. Follow-up — early detection of dysplasia or adenocarcinoma
(a) Multiple biopsies (every 1–2 cm, four quadrants)
(b) If no dysplasia is detected, endoscopic revision at 3-year intervals (at 5-year intervals in some recommendations)
(c) If low-grade dysplasia is present, repeat endoscopy and biopsies after 6 months; if still present, repeat after

1 year. If no longer present, return to standard follow-up at 3-year intervals
(d) If high-grade dysplasia is present

(i) Confirmation by two pathologists
(ii) If necessary, repeat endoscopy and perform new biopsies
(iii) If no surgical contraindication, exeresis of the oesophagus
(iv) If there is a contraindication, endoscopic ablative therapy

3. Endoscopic therapies — elimination of metaplastic or dysplastic tissue
(a) Basis therapy — high doses of PPIs (pH-metry monitorisation advisable)
(b) Types of therapy

(i) Thermal:
Multipolar electrocoagulation
Argon coagulation
Laser therapy — Nd-YAG, argon, potassium titanile phosphate
Thermal probe

(ii) Mechanical:
Endoscopic mucosal resection
Biopsy with Jumbo forceps

(iii) Photodynamic:
5-Aminolevulinic acid
Haematoporfirin derivates
Sodium porphymers

(iv) Other:
Cryotherapy, ultrasound

4. Drug therapies in chemoprevention — prevention of oesophageal cancer
(a) Basis therapy — high doses of PPIs (pH-metry monitorisation advisable)
(b) Chemoprevention (experimental)

(i) Non-steroidal anti-inflammatory drugs and aspirin
(ii) Selective cyclooxygenase-2 inhibitors (Coxibs)
(iii) Anti-oestrogens
(iv) Free radical scavengers (superoxide dismutase)

PPI ¼ proton pump inhibitor.
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3.3 Is Therapy with Potent Acid Inhibition

Associated with Prevention of the

Development of Adenocarcinoma in BE?

Profound acid inhibition or reduction of gastro-
oesophageal reflux do not prevent the progression
of BE, but may reduce the risk of its development
(level of evidence 2b).

Oesophageal exposure to acid is associated with
increased proliferation and reduction of apoptosis
in the cells of BE.[15,16] The degree of cell
proliferation in biopsy specimens of BE decreases
after adequate PPI therapy, a phenomenon not
observed in oesophageal specimens from patients
without adequate control of intragastric acid-
ity.[17,18] The clinical significance of these obser-
vations is uncertain, but they do lend support to the
idea of the necessity for profound acid inhibition in
the patient with BE.

Some authors have suggested a greater efficacy
of anti-reflux surgery as compared with anti-
secretory therapy in the prevention of cancer deaths

in patients with BE,[19,20] but this has not been
confirmed in other studies.[8,21] A recent Australian
study points out that the risk of high-grade or low-
grade dysplasia development correlates with the
delay in initiating PPI therapy after the diagnosis of
BE.[22]

3.4 Is Profound Acid Inhibition a Necessity in

the Management of Patients with BE

Undergoing Endoscopic Ablation of the

Metaplastic Segment?

As the bulk of the available evidence shows that
gastro-oesophageal reflux control through medical
therapy or anti-reflux surgery does not prevent the
possibility of progression to cancer in the BE
epithelium, new preventive therapeutic strategies
have been developed over the past few years, the
main one among them being endoscopic ablative
therapy.[23] The possibilities of chemoprophylaxis
with cyclooxygenase-2 inhibitors, acetylsalicylic
acid, non-steroidal anti-inflammatory drugs or
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Table II. Summary of the levels of evidence and degrees of recommendation in the pharmacologic management of
Barrett’s oesophagus (BE) in answering the questions posed.

Question 1: Is symptomatic control in the patient with BE associated with normalisation of the intra-oesophageal pH?
Answer: Symptomatic control with anti-secretory drug therapy does not guarantee normalisation of intra-oesophageal
pH (level of evidence 1a)
Recommendation: It is advisable to give double doses and/or monitor intra-oesophageal pH in order to assess the
therapeutic efficacy (degree of recommendation B)

Question 2: Is therapy with PPIs or anti-reflux surgery associated with a reduction in the length of the BE segment and/or
with progressive normalisation of BE?

Answer: Therapy with PPIs or anti-reflux surgery does not achieve elimination of BE. Intensive PPI therapy or effective
surgery achieve partial regression of uncertain significance (level of evidence 2b)

Question 3: Is therapy with potent acid inhibition associated with prevention of the development of adenocarcinoma in BE?
Answer: Potent acid inhibition or reduction of gastro-oesophageal reflux do not avoid the need for endoscopic surveillance,
when indicated, in the patient with BE (level of evidence 2b)
Recommendation: Potent acid inhibition therapy or anti-reflux surgery do not avoid the need for endoscopic surveillance,
when indicated, in the patient with BE (degree of recommendation B)

Question 4: Is profound acid inhibition a necessity in the management of patients with BE undergoing endoscopic ablation of
the metaplastic segment?

Answer: Potent acid inhibition in association with ablative therapy seems to reduce/delay the recurrence rate of BE after
ablation or resection of the metaplastic tissue (level of evidence 2b)
Recommendation: Ablative therapy in BE has not yet demonstrated long-term efficacy and should be performed at
specialised centres. It requires maintaining the patients under effective anti-reflux therapy and strict periodic follow-up
surveillance (degree of recommendation B)

Question 5: Which is the medical (drug) therapy of first choice for patients with BE?
Answer: The drug therapy of first choice for patients with BE is PPI therapy at effective doses (level of evidence 1a)
Recommendation: It is advisable for the patient with BE to receive therapy with double doses of the selected PPI. It is
advisable to monitor the therapeutic efficacy with pH-metry (degree of recommendation B)

PPI ¼ proton pump inhibitor.
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oestrogens are also being explored.[23] All the
therapeutic modalities mentioned have as a
common denominator the association of potent
acid inhibition with PPIs, as the probability of
recurrence of Barrett’s oesophagus increases with
persistence of reflux (level of evidence 2b).

Endoscopic therapy is at present the most and
best developed therapeutic modality, its aim being
the elimination or ablation of the metaplastic
mucosa, with later re-epithelisation with the
squamous epithelium in an acid-free environment.
Its major indication is the patient with dysplasia,
especially severe dysplasia confirmed at follow-up,
with contraindications for elective surgery.[23] The
progress and improvement of the endoscopic
techniques may in the future lead to changes in
this clinical approach, so that the endoscopic
therapy might expand its indications, in part
displacing surgery for the management of severe
dysplasia and intramucosal cancer, or even inter-
vening before these situations do appear. Pride of
place among the various modalities of endoscopic
therapy corresponds to mucosal resection, which
allows a better histologic assessment besides
removing all the suspect tissue. One of the
problems arising with the other ablative endoscopic
therapies (thermal or photodynamic) is that
columnar epithelium remnants may persist beneath
the squamous epithelium that covers the exposed
surface after therapy.[23] Finally, the long-term
results of these therapies are still to be seen, and it
should be stressed that they are also associated with
complications such as stenosis, bleeding or
perforation. In any case, the available studies
underscore the fact that potent acid inhibition is a
requisite during and after ablative therapy in order
to provide an acid-free — or at least ‘low-acid’ —
environment for the process of re-epithelisation of
the oesophageal mucosa with squamous epithelium
(degree of recommendation B). These studies have
shown that the persistence of reflux and the length
of the BE segment are the determinant factors
for the frequency of post-ablation BE recur-
rence,[24–26] although not all studies consider that
complete normalisation of intra-oesophageal acid
exposure is necessary.[27]

3.5 Which is the Medical (Drug) therapy of

First Choice for Patients with BE?

The medical therapy chosen must aim at
achieving the two objectives originally mentioned.
Symptomatic control appears to be easy to achieve
even though it is not equivalent to normalisation of
intragastric pH or to normalisation of gastro-
oesophageal reflux. The second objective (to
interrupt/delay/reduce the progression to adeno-
carcinoma) appears to be more difficult to achieve
with the current therapies, or at least there is no
evidence that this occurs. Nevertheless, some
indirect evidences underscore the need for pro-
found acid inhibition and for monitorisation of the
degree of inhibition achieved.[28] In this context, it
has been observed that potent and adequate
antisecretory therapy reduces cell proliferation in
the metaplastic mucosa of BE, and that the risk of
dysplasia and/or adenocarcinoma may decrease.
Thus, and in spite of the existing uncertainties,
current recommendations suggest that double the
standard PPI dose, with morning and evening
administration, is the most adequate attitude in this
condition (degree of recommendation B). In any
case, these recommendations are not based on
robust data, nor do they take into account the
differences in acid-inhibition potency between the
various PPIs in the market (with the addition of
generic presentations of omeprazole). Furthermore,
there are no cost-utility studies assessing the value
of high-dose PPI therapy. Studies comparing the
efficacy of the various PPIs are frequent for patients
with GORD or oesophagitis (q.v.) but are much
more scarce and limited for patients with BE who,
as already pointed out, are believed to be more
refractory to acid inhibition. A recent Australian
study, reported in abstract form,[29] points out that
esomeprazole 40 mg b.i.d. was superior to standard
PPI therapy in the control of gastric acidity and in
the normalisation of intra-oesophageal pH, a
finding noted in practically all the patients treated
with esomeprazole at the doses described but only
in 50% of the patients under standard therapy with
other PPIs. More recent data, also reported in
abstract form, suggest that the optimum dosage of
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esomeprazole in patients with BE is 40 mg b.i.d., as
with this dosage the intra-oesophageal pH was
above 4.0 for a mean of 23 � 1.1 h daily.[30]

In conclusion, standard PPI therapy has been
found not to be associated with normalisation of the
intraluminal pH of the oesophagus in many patients
with BE. Therefore, it has been proposed that
patients with BE need profound acid inhibition
with high-dose PPI, which is the basis of the
medical therapy in this type of patient. This
therapeutic approach provides symptom relief, but
there is no evidence that it is associated with BE
regression. Nevertheless, recent and preliminary
data suggest that long-term PPI therapy may reduce
the risk of developing disease progression. Pro-
found acid inhibition with PPI is also combined
with endoscopy ablative or resection therapy in
patients with BE. This therapeutic approach should
still be regarded as experimental, and further data
are needed before its therapeutic role in patients
with BE is established.
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