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ABSTRACT
Objective We aimed to estimate the cost saving
(over the next 10 years) by our trust implementing
the new British Society of Gastroenterology (BSG)
surveillance guidelines for Barrett’s oesophagus
(BO).
Design Retrospective endoscopy database
analysis.
Setting Two endoscopy units of St George’s
Hospital NHS Trust, London.
Patients Gastroscopy records between 2009 and
2012 were retrieved and patients with an
endoscopic diagnosis of BO were identified. BO
segment length was recorded and the presence (or
absence) of intestinal metaplasia in the
oesophageal biopsy samples was reviewed from
pathology databases. Patients were then stratified
into risk groups in accordance with the new BSG
guidelines.
Interventions Nil.
Main outcome measures The projected
surveillance costs using the new and the old
guidelines were calculated over the next 10 years
and the cost saving by the implementation of the
new guidelines thus determined.
Results The 10 year projected cost saving for our
trust by implementing the new BO surveillance
guidelines was £720 330 (or £72 033 per annum).
Projected across the NHS, implementation of the
new guidance may save £100 million over the next
10 years.
Conclusions All trusts should review their Barrett’s
surveillance population and implement these new
recommendations expeditiously.

INTRODUCTION
Barrett’s oesophagus (BO) can be defined
as replacement of any portion of the
normal distal oesophageal squamous epi-
thelial lining by columnar epithelium. BO
is a risk factor for the development of

oesophageal adenocarcinoma (OAC),
which is increasing in incidence in devel-
oped countries.1 BO is caused by chronic
acid exposure as a result of gastro-
oesophageal reflux.2

Diagnostic criteria for BO differ between
Britain and the USA. BO should be clearly
visible endoscopically as salmon-pink
mucosa extending above the oesophageal
gastric junction. The British Society of
Gastroenterology (BSG) requires that the
endoscopic suspicion of BO should be con-
firmed histologically by finding columnar
lined epithelium.3 It is not essential for
intestinal metaplasia (IM) to be present for
a diagnosis of BO to be made.
By contrast, the American

Gastroenterological Association (AGA)
defines BO as ‘the condition in which any
extent of metaplastic columnar epithelium
that predisposes to cancer development
replaces the stratified squamous epithe-
lium’.4 Because of evidence that the only
type of columnar epithelium that confers a
risk of malignant progression is the intes-
tinal type,5 6 the AGA require that the pres-
ence of IM must be confirmed in
oesophageal biopsy samples before a diag-
nosis of BO is made.
OAC has a poor prognosis,7 but detec-

tion at an early stage is beneficial in terms
of 5-year survival rates postsurgical resec-
tion.8 Therefore, any method of detecting
OAC at an early (or precancerous) stage
may be of great benefit to patients in higher
risk groups. Indeed, retrospective analysis
of patients with OAC has shown that those
who had been surveyed had a better sur-
vival outcome than those who were not
under surveillance and presented with
symptoms.9 10 Nonetheless, it is still not
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known if endoscopic surveillance in BO patients is of
benefit (and indeed what surveillance should actually
comprise), as good quality prospective evidence is cur-
rently lacking.
The BSG guidelines had previously recommended a

surveillance gastroscopy (with four quadrant biopsies
for every 2 cm of BO) for patients with BO (without
dysplasia) every 2 years.11 This guidance did not risk
stratify BO patients and may, therefore, have subjected
some patients (who may actually be at low or minimal
risk of developing OAC) to unnecessary endoscopic
procedures.
The implications of performing unnecessary endos-

copy are twofold. The first being that patients will be
subjected to excess procedure-associated risk. The per-
foration rate from a gastroscopy is estimated to be
0.03% and the mortality rate is 0.004%.12 Serious
complications are rare, but if considered at national
level, they do occur. For instance, for every 10 000
procedures there maybe three cases of perforation,
and for every 25 000 procedures, there may be one
death.
The second implication is financial; performing a

gastroscopy costs approximately €615,13 (£520). In
addition to endoscopy costs are histopathology costs,
which will depend on the number if biopsies taken
and, hence, the length of the Barrett’s segment.
The AGA has, in effect, already risk-stratified

patients with columnar-lined oesophagus by excluding
those without IM from being diagnosed with BO.
The AGA recommend a surveillance gastroscopy every
3–5 years for BO patients (without dysplasia).4

The 2014 BSG guidelines on the management of BO,
risk-stratified BO patients according the length of the
BO segment and the presence (or absence) of IM.3

Recommended surveillance intervals are tailored to
match the risk; for instance, those patients with BO
segments of less than 3 cm and who do not have IM
may be able to cease undergoing endoscopic surveil-
lance after one confirmatory endoscopy, whereas
patients with BO segments of greater than 3 cm are at
greater risk and require surveillance every 2–3 years.
We aimed to estimate the cost savings that may be

made by implementing the new BSG guidelines on
BO surveillance.

METHODS
We performed a retrospective database analysis of the
two endoscopy units of St George’s Hospital NHS
Trust, London, that together serve a large diverse
southwest London population. Patients were identified
through the recall database and endoscopy database.
From the endoscopy database, gastroscopy records
between 2009 and 2012 were retrieved, and patients
with an endoscopic diagnosis of BO were identified.
Length of the BO segment was recorded, and the
presence or absence of IM in the oesophageal biopsy
samples was reviewed from pathology databases.

The new BSG guidelines risk-stratify BO patients
into three groups according to BO length and pres-
ence of IM. We named these groups ‘minimal risk’,
‘low risk’ and ‘high risk’, and classified our cohort of
BO patients accordingly.
Following the publication of the new BSG guide-

lines, our local policy has been to follow the least
intensive surveillance when options allow. Historically,
we have continued surveillance until comorbid illness,
frailty or patient wishes have led to a withdrawal from
the surveillance programme.
The ‘minimal risk’ group were those patients who

had a maximum Barrett’s length of less than 3 cm
confirmed histologically, but no IM. Furthermore, it
was then identified how many of these patients had
previously undergone gastroscopy and biopsy with
similar findings and would, thus, potentially be able
to cease endoscopic surveillance altogether. Patients
who had had two minimal risk gastroscopies were
subclassified ‘minimal risk—for discharge’. Those
who had only one minimal risk gastroscopy were sub-
classified ‘minimal risk—potential discharge’. We
assumed that this subcategory of minimal risk patients
would likely require a repeat gastroscopy in the next
2 years, and afterwards may be discharged from any
further surveillance.
Patients with a Barrett’s length of less than 3 cm,

but with IM were classified as ‘low risk’. We modelled
these patients on requiring a surveillance gastroscopy
every 5 years. Patients with a Barrett’s length of 3 cm
or more were classified as being ‘high risk’. We
assumed that these patients required a gastroscopy
every 3 years.
Under the previous guidelines, every patient in the

cohort should undergo five surveillance gastroscopies
over the next 10 years. We assumed that the patients
we now classified as ‘minimal risk—for discharge’
would not need a further gastroscopy; those being
‘minimal risk—potential discharge’ would require one
further surveillance gastroscopy in this period; those
as being ‘low risk’ would only require two surveillance
gastroscopies in this period; and those as being ‘high
risk’ will only require three surveillance gastroscopies
in this period. To implement the new guidelines,
patients identified as being suitable for discharge
would require active removal from surveillance (rather
than being picked up at the time of their next sched-
uled endoscopy).
The cost saving of the implementation of the new

surveillance guidelines was calculated by subtracting
the projected cost of surveillance under the new
guidelines over the next 10 years from the projected
cost of surveillance for the old guidelines over the
next 10 years. The mean annual cost saving was then
calculated.
The local cost of processing and reporting four

quadrant oesophageal biopsies was £65. The cost per
patient of processing oesophageal biopsies is related
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to the length of the BO segment. For instance, if the
BO segment was less than 3 cm, this should require at
least one set of four quadrant biopsies and, therefore,
cost £65 per endoscopy. A 3–4 cm BO segment
should require at least two sets of four quadrant biop-
sies at a cost £130 per endoscopy.
Ethical approval was not required, as this project

was carried out as part of a programme to implement
new guidelines.

RESULTS
Four hundred and sixty-three patients were identified
who had an endoscopic diagnosis of BO. Sixty
patients were excluded due to incomplete data.
Thirty per cent of the patients were female. The

mean age was 65.8 years (females 67.9 years; males
64.9 years). Mean length of the BO segment was
3.5 cm (females 3.3 cm, males 3.6 cm). 25.6% of the
patients had IM present in the oesophageal biopsy
samples.
Patients were stratified into risk groups in accord-

ance with the new BSG guidelines.
Ninety-one patients were identified who could be

classified as ‘minimal risk’. Forty-five were in the
‘minimal risk—for discharge’ subcategory, and would
not need any further endoscopic surveillance.
Forty-six patients were in the ‘minimal risk—potential
discharge’ subcategory, and would thus likely only
require one further gastroscopy before discharge.
Under old guidelines, each of the minimal risk
patients would have required at least five surveillance
gastroscopies in the next 10 years. This translates to
avoiding doing 409 procedures and a total endoscopy
cost saving of £212 680 in this group (table 1).
Furthermore, each procedure in this group would
require at least one set of four quadrant oesophageal
biopsies amounting to a cost saving of £26 585
(table 2). The total cost saving in this group over the
next 10 years is, therefore, £239 265, or £23 926 per
annum (table 3).
One hundred and nine patients were identified who

could now be classified as being ‘low risk’. These
would still require endoscopic surveillance, but on a
less frequent basis (table 1). However, they would still
require at least one set of four quadrant biopsies per

surveillance gastroscopy (table 2). The projected sur-
veillance costs using the new and the old guidelines
were calculated over the next 10 years, and the cost
saving calculated (table 3).
Two hundred and three patients were identified as

being ‘high risk’ and, hence, needing a gastroscopy
every 3 years. The cost saving for this group was cal-
culated as in the other groups, but took into account
that patients with longer BO segments would require
more sets of four quadrant biopsies per endoscopy
(tables 2 and 3).
We identified only six patients whose risk category

changed when they had a second surveillance gastros-
copy. Four of these six were due to IM being present
in biopsy samples (where it was not previously) and
two were due to the presence of dysplasia (one high
grade).
The 10 year projected cost saving for our trust by

implementing the new BO surveillance guidelines was
£720 330 (or £72 033 per annum).

DISCUSSION
This is the first study to assess the cost benefits of
implementation of the new BSG Barrett’s guidelines
when applied to a real patient cohort. We have calcu-
lated significant savings over the next 10 years in our
trust. There are over 150 hospital trusts in the UK
that have endoscopy units, therefore, even a conserva-
tive estimate puts the cost savings to the NHS through
adopting the new BO guidelines in excess of £100
million over the next 10 years.
The new BSG guidelines for the endoscopic surveil-

lance of BO are now tailored to reflect the potential
risk of developing OAC by taking into account the
length of the BO segment and the presence or absence
of IM in biopsy samples. Because new surveillance
intervals are greater than the previous standard inter-
val of 2 years, implementation of these guidelines will
mean that fewer surveillance gastroscopies will need
to be performed.
Fewer gastroscopies are likely to mean that BO

patients will have a generally more favourable experi-
ence of surveillance and will be subjected to less gas-
troscopy associated risk. We have, however, calculated
that by implementation of these guidelines, the cost

Table 1 Division of Barrett’s patients into minimal, low and high-risk groups

Patients

Number of
gastroscopies
using old
guidelines

Cost of
surveillance
using old
guidelines

Number of
gastroscopies
using new
guidelines

Cost of
surveillance
using new
guidelines

Cost
saving

Mean cost
saving per
annum

Minimal risk—for discharge 45 225 £117 000 0 £0 £117 000 £11 700

Minimal risk—potential
discharge

46 230 £119 600 46 £23 920 £95 680 £9568

Low risk 109 545 £283 400 218 £113 360 £170 040 £17 004

High risk 203 1015 £527 800 609 £316 680 £211 120 £21 112

All risk 403 2015 £1 047 800 873 £453 960 £593 840 £59 384

Calculation of endoscopy cost saving over the next 10 years (and per annum) from difference in projected new and old cost of surveillance.
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saving for our hospital trust’s endoscopy unit will be
significant. In our trust with the population served
this amounts to over £70 000 per annum. Nationally,
the predicted savings to the NHS can be huge.
Our methods of calculating the estimated saving for

our trust may be criticised for not taking into account
some of the patients found on the endoscopy database
who may not actually undergo BO surveillance, while
a significant number of the patients identified may die
over the next 10 years. Such factors may make our
calculation an overestimate of the potential money
saved. Although this is valid, we feel that our estima-
tion of saving is actually somewhat conservative, for
two reasons. The first is that our retrospective data-
base analysis may not have identified all the patients
with BO who are under surveillance; 60 patients were
excluded from this analysis due to insufficient infor-
mation on BO length and IM. Second (and possibly
more importantly), we have not factored in the likely
number of newly diagnosed cases of BO over the next
10 years. Such cases during this period are likely to be
significant (based on an estimated prevalence of BO
of between 1.3 and 1.6%3) and would be at least
equal to the number of patients lost due to mortality.
We assumed that the subset of patients categorised

as ‘minimal risk—potential discharge’ would likely
only require one further gastroscopy before discharge.
This assumption is justified by only six patients in the
entire sample changing to a higher risk group after a
subsequent surveillance gastroscopy. The finding that
dysplasia was found in two biopsy samples previously
categorised as ‘minimal risk’ underlies the importance
of a second gastroscopy in this group before discharge
from surveillance is considered.

A final potential source of error with our calcula-
tion is that information on comorbid health was not
known. With advances in minimally invasive treat-
ments for dysplasia and even early malignancy,14 our
local policy has been to continue surveillance until
comorbid illness, frailty or patient wishes have led to
a review of future surveillance. We have not factored
this into our calculations but feel it would only have a
minor impact.
We have demonstrated that tailoring of BO surveil-

lance based on risk, will lead to a significant cost
savings for UK hospital trusts. All trusts should review
their Barrett’s surveillance population and implement
these new recommendations expeditiously.

Significance of this study

What is already known on the topic?
The potential cost saving by implementing the new
Barrett's surveillance guidelines was not previously known.

What this study adds?
This is the first study to assess the cost benefits by the
implementation of the new Barrett’s guidelines when
applied to a real patient cohort.

How might it impact on clinical practice in the fore-
seeable future?
This study will encourage trusts to review their Barrett's
population and implement the new surveillance
guidelines.
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Table 2 Division of Barrett’s patients into minimal, low and high risk groups

Patients
QB required
before

Old cost of
histology

QB required
after

New cost of
histology

Cost
saving

Mean cost saving
per annum

Minimal risk—for discharge 45 225 £14 625 0 £0 £14 625 £1462

Minimal risk—potential discharge 46 230 £14 950 46 £2990 £11 960 £1196

Low risk 109 545 £35 425 218 £14 170 £21 255 £2125

High risk 203 3025 £196 625 1815 £117 975 £78 650 £7865

All risk 403 4025 £261 625 2079 £135 135 £126 490 £12 649

Calculation of histology cost saving over the next 10 years (and per annum) from difference in projected new and old cost of surveillance.
QB, quadrant biopsies.

Table 3 Division of Barrett’s patients into minimal, low and high-risk groups

Patients
Old cost of
surveillance

New cost of
surveillance

Cost
saving

Mean cost saving
per annum

Minimal risk—for discharge 45 £131 625 £0 £131 625 £13 162

Minimal risk—potential discharge 46 £134 550 £26 910 £107 640 £10 764

Low risk 109 £318 825 £127 530 £191 295 £19 129

High risk 203 £724 425 £434 655 £289 770 £28 977

All risk 403 £1 309 425 £589 095 £720 330 £72 033

Calculation of total cost saving over the next 10 years (and per annum) from difference in projected new and old cost of surveillance.
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