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Abstract

Barrett’s metaplasia is one of the commonest premalignant lesions in the
western world following colorectal adenomas. One in 50 of the adult population
develops Barrett’s as a consequence of chronic gastro-oesophageal reflux. The
mucosal inflammation seen within patients with gastro-oesophageal reflux
seems likely to drive the growth of the metaplastic mucosa and also help direct
further oncological change, yet the molecular events that characterize the
pathway from inflammation to metaplasia to dysplasia and adenocarcinoma are
poorly understood. There is hope that understanding the role of oesophageal
inflammation will provide important insight into the development of Barrett’s
metaplasia and oesophageal cancer. This chapter will discuss the inflammation
seen within context of Barrett’s oesophagus and also clinical trials which hope
to address this common premalignant disease. There are several ongoing
clinical trials which are aiming to provide data using anti-inflammatory
therapies to tackle this important premalignant condition. There is new data
presented which suggests that data from the aspirin esomeprazole chemopre-
vention trial (AspECT) may hold the clue to disease treatment and that the
cytokine TNF-a seems to be a key signalling molecule in the metaplasia–
dysplasia–carcinoma sequence. Specifically it appears that both epigenetic and
inherited genetics cooperate to modulate the prognosis.
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Oesophageal Adenocarcinoma (OA) is a fatal cancer and is increasing in incidence
in the western world. OA is currently fifth in the most common of fatal cancers
with annual incidence and death rates increasing by 3% per year (Jankowski and
Hawk 2006).

OA has a poor prognosis mainly because patients usually present at a late stage of
the disease and the 5 year survival rates for the disease are about 16% (Jemal et al.
2008). Oesophageal Adenocarcinoma has been shown to be commonly associated
with a premalignant condition called Barrett’s Metaplasia (BM) in which the
stratified squamous epithelium of the oesophagus is replaced by a metaplastic
columnar epithelium (Lagergren 2005; Nandurkar and Talley 1999). BM is thought
to develop as a result of gastro-oesophageal reflux disease in which acid and bile
reflux into the oesophagus (Eisen et al. 1997; Zhang et al. 2009). It follows that OA
is thought to be a microcosm of evolution, developing sequentially along the
metaplasia-dysplasia-adenocarcinoma sequence (Jankowski et al. 2000). Progres-
sion is attributed to a series of genetic and epigenetic events that ultimately allow
for clonal selection of Barrett’s cells via subversion of intrinsic control mechanisms
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regulating cellular proliferation and/or apoptosis (Jankowski et al. 1999). This
section will look at the implications and associations of inflammation in this pro-
gression and how we can target inflammation to help treat this fatal disease.

1 Inflammation in GI Cancer

The link between inflammation and cancer was first suggested by Rudolph Vir-
chow in 1863 and now the epidemiological data shows a clear association between
the two (Balkwill and Mantovani 2001; Coussens and Werb 2002). In the GI tract,
many inflammatory tumours are seen and the cause of the inflammation can be
infective; such as a virus or caused by a non-infective irritant; such as a chemical.
A list of the associated GI cancers can be seen in Table 1 (Balkwill and Mantovani
2001).

Inflammation as a response to tissue damage is seen commonly in GI cancers
(Fig. 1). Inflammation is part of the body’s immune system; the immune system is
comprised of the innate and adaptive systems. The innate system is the body’s first
line of defense against pathogens and injury; it is a non-specific line of attack,
comprised of inflammation, complement system and leukocytes and cells of the
immune system. A more sustained and specific line of defense for the body is the
adaptive immune system which comprises specific leukocytes called lymphocytes
and antibody production. The adaptive immune system allows the immune system
to recognise and remember specific pathogens and to mount a stronger attack next
time the body comes into connect with it.

Inflammation is the very first response to damage or pathogens and is stimu-
lated by chemical factors released by injured cells and serves to establish a
physical barrier against the spread of infection. Also it promotes healing of any
damaged tissue. Inflammation is normally self limiting; however, dysregulation of

Table 1 Examples of malignancies strongly associated with chronic inflammatory conditions

Malignancy Associated chronic inflammatory condition

Nasopharyngeal carcinoma Epstein-Barr virus

Oesophageal (Barrett’s) adenocarcinoma Duodeno-gastro-oesophageal reflux disease

Gastric cancer Helicobacter pylori (H. pylori) and intestinal
metaplasia of stomach

Hepatocellular carcinoma Hepatitis C

Cholangiocarcinoma Chinese liver fluke infestation

Pancreatic carcinoma Chronic pancreatitis

Gallbladder cancer Chronic cholecystitis

Small intestine and colon cancer Chronic non-specific ulcerative colitis and
Crohn’s disease

Anogenital cancer Human papilloma virus
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any of the converging factors can lead to abnormality and pathogenesis. During
tissue injury associated with wounding, cell proliferation is enhanced while the
tissue regenerates; proliferation and inflammation subside after the assaulting
agent is removed or the repaired completed. In contrast, proliferating cells that
sustain DNA damage and/or mutagenic assault continue to proliferate in micro-
environments rich in inflammatory cells and growth/survival factors that support
their growth. In a sense, tumours act as wounds that fail to heal (Dvorak 1986).

2 Gastro-Oesophageal Reflux Disease

Gastro-oesophageal reflux disease (GORD) is a common problem in western
countries; it is thought that it is the most common complaint made to general
physicians (Cameron et al. 1990). It is considered that around 50% of the popu-
lation experience symptoms of heartburn or substantial burning sensation in the
chest at least monthly and about 20% experience symptoms weekly (Dent et al.
2005). We know that obesity (El-Serag 2008), smoking and drinking alcohol are
all considered risk factors associated with GORD (Friedenberg et al. 2008) and
that any individual can make lifestyle choices such as healthy eating to help reduce
their risk and improve their quality of life.

Fig. 1 A diagram to show the structures of the gastrointestinal tract and areas where
inflammatory conditions can lead to malignancy. 1 Nasopharyngeal carcinoma 2 Oesophageal
carcinoma 3 Gastric cancer 4 Small bowel and colon cancer 5 Anogenital cancer
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The causes of reflux disease can include one or more of the following;
• Transient relaxation of the lower oesophageal sphincter
• Decreased resting tone of the lower oesophageal sphincter
• Impaired oesophageal clearance
• Decreased salivation
• Bile/acid regurgitation from the duodenum into the stomach
• Delayed gastric emptying

More often than not patients also present with a hiatus or hiatal hernia, which
prevents the efficient closing of the lower oesophageal sphincter, and thus leads to
an increase in reflux of acid and bile salts into the oesophagus (Koek et al. 2008).

3 Inflammation and Gastro-Oesophageal Reflux Disease

As previously described reflux of caustic gastric contents into the oesophagus can
cause symptoms such as heartburn and nausea, but these factors can also result
in local tissue injury leading to erosive oesophagitis and stricture formation
(Savarino and Dulbecco 2004). Upon injury, the damaged oesophageal cells start
to release inflammatory mediators such as cytokines and chemokines, a list of
the implicated substances are shown in Table 2. This leads to migration of
inflammatory cells to the site of damaged tissue. Cells are recruited including
T-lymphocytes, neutrophils and also there is the activation of inflammatory
mediator nuclear factor kappa b (NF-jb) (Balkwill and Mantovani 2001). The
intended result of the inflammatory response is clearance of the causative agent
which is subsequently followed by stem cell proliferation, mucosal remodelling
and eventually healing (Jankowski et al. 2000). But if the causative agent is not
removed and there is deregulation of these processes, it can lead to chronic
inflammation and in around 10% of cases initiation of metaplasia (Jankowski et al.
2000). But why all patients experiencing GORD do not go onto develop meta-
plasia is still unclear, it is possible that the duration and severity of symptoms are
important risk factors. The components of the inflammatory infiltrate have
implications in deregulation of cellular proliferation as well as impacting on
cellular adhesion and angiogenesis. The cytokine profile of Barrett’s oesophagus
differs from oesophagitis, with an anti-inflammatory response characterised by
increased levels of T Helper 2 cytokines and a reduction in signalling through
the transforming growth factor b (TGF-b) pathway (Fitzgerald et al. 2002; Fitzgerald
et al. 2002). In addition, it has been shown that Barrett’s oesophagus has a higher
proportion of Th2 effector cells than Th1 effector cells when compared with reflux
oesophagitis, demonstrating a shift to a humoral inflammatory response rather than
the pro-inflammatory state that characterises oesophagitis (Moons et al. 2005).
The importance of these changes is not fully understood. Additionally the inflam-
matory infiltrate may induce increased expression of FAS ligands on cells, which
may protect them from immune surveillance and render them resistant to apoptosis
(Younes et al. 2000).
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4 Inflammation and Barrett’s Metaplasia

In Barrett’s oesophagus, the native non-stratified squamous epithelium is replaced
by a mucin-secreting columnar-lined intestinal-type epithelium, which is thought
to be more resistant to continued duodeno-gastro-oesophageal reflux (Eksteen
et al. 2001; Shaheen and Richter 2009). This change in cell type is hypothesised to
be in response to a phenotypic change at the level of the pluripotent stem cells in
the glands, native squamous oesophagus and oesophageal glands (Jankowski et al.
2000; Jankowski et al. 1999) and in response to stimulation by inflammatory
cytokines and growth factors, some of which are detailed below. The stromal
compartment of Barrett’s oesophagus is increasingly being recognised to play a
role in oesophageal carcinogenesis. A recent study by Saadi et al. (2009) showed

Table 2 A Table to show cytokines and chemokines implicated in the metaplasia–dysplasia–
adenocarcinoma sequence

Cytokine Stage of disease
progression
implicated

Change in expression Outcome

TNF-a Non-dysplastic
Barrett’s

Increase in expression
from oesophagitis to
Barrett’s

Shown to be expressed in base of
Barrett’s glands and may have
effects on stem cells, also shown to
effect oncogene transcription

COX-2 Early Barrett’s Increase in expression Shown to be up-regulated by
various stimuli including cytokines

NF-jb Barrett’s and
Adenocarcinoma

Activation of pathway Acid has been shown to induce
pathway, pathway has been linked
to many cancers

Interleukin
1b

Oesophagitis
and Barrett’s

Increase at new squamo-
columnar junction

Inflammation is maximal at new
developing tissue

Interleukin
4

Barrett’s Increase in protein and 100-
fold increase in receptor
compared to squamous

Directly modulates epithelial
function in the intestine and
increased in progression to
adenocarcinoma

Interleukin
8

Oesophagitis
and Barrett’s

Increase at new
squamocolumner junction

Inflammation is maximal at new
developing tissue

Interleukin
10

Barrett’s Increase at distal end of
Barrett’s

Increase seen in non-inflammed
columner epithelium

IFN-c Adenocarcinoma Increase positively
correlated with tumour
progression

IFN regulatory factor 2 (IRF-2) can
suppress IFNGR1 transcription in
cancer cells by binding IFNGR1
promoter, lowering the sensitivity
of cancer cells to IFN-gamma
(Wang et al. 2008)
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that increased protein levels of inflammatory-related genes were significantly up-
regulated in oesophageal adenocarcinoma.

4.1 TNF-a

Of the mediators of the NF-kB pathway TNF-a, in particular, has been shown to
increase along the metaplasia-dysplasia-carcinoma sequence leading to an increase
in the proto-oncogene c-myc via the b-catenin mediated pathway (Tselepis et al.
2002). TNF-a has been shown also to be expressed in the base of the Barrett’s
glands, the proposed location of the stem cells (Tselepis et al. 2002). As well as
having implications with increasing proliferation TNF-a and other pro-inflam-
matory cytokines are able to modulate the levels of both pro and anti-apoptotic
proteins Bcl-2 and Bax. A study by the author (unpublished) has shown that
TNF-a can cause migration in Barrett’s cells (Fig. 2).

4.2 COX-2

Cyclooxygenase-2 (COX-2) is another inducible agent with carcinogenic proper-
ties. Activation of NF-kb possibly via TNF-a signalling can also lead to an
increase in COX-2. Expression of COX-2 has been shown to be significantly

Fig. 2 TNF-a causes migration in Barretts cell lines (Qh-TERT), the effect is abrogated by the
TNF- a inhibitor Infliximab. (a) Nitrocellulose membranes showing migrated cells. Cells cultured
with low serum do not migrate through the membrane. Cells cultured in low serum with added
TNF-a do migrate, an effect which is removed by the addition of the TNF-a inhibitor Infliximab,
as a control cells cultured in 10% serum also migrate through the membrane. (b) Graphical
representation of 4 experiments testing the migration of Barrett’s cells cultured with TNF-a.
TNF-a causes a significant increase in migration in Barretts cells (p \ 0.001) and this effect is
removed by Infliximab (p \ 0.001)
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increased in Barrett’s oesophagus before dyplasia development, suggesting a role
early on in the Barrett’s malignancy (Wilson et al. 1998). COX-2 and derived
prostaglandins including prostaglandin E2 (PGE2) can contribute to malignancy
by inhibiting apoptosis, increasing proliferation and angiogenesis and inducing the
production of matrix metalloproteinases (MMPs). Also COX-2 can be induced by
other cytokines including IL-1a and IL-1b.

4.3 NF-jB

The transcription factor NF-jB is largely implicated in oesophageal carcinogen-
esis. Prior to activation most NF-jB molecules are retained in the cytoplasm,
bound to one of the IjB (inhibitor of NF-jB) proteins. Upon stimulation, the IKK
(IjB kinase) complex is activated which phosphorylates NF-jB-bound IjB and
targets them for polyubiquitination and ultimately degradation. This allows NF-jB
to enter the nucleus and bind to jB-regulatory elements and co-ordinate the
transcriptional activation of many immune response genes (Baron et al. 2008;
Mathers et al. 2003; Logan et al. 2008). This is known as the classical NF-jB
signalling pathway and is triggered in response to pro-inflammatory cytokines and
micro-organisms. Once activated, NF-jB regulates expression of over 200 genes,
including genes encoding cell adhesion molecules and immune response genes
including cytokines, and cell proliferation (Fitzgerald et al. 2002; O’Riordan et al.
2005). Barrett’s cells have shown to activate the NF-jB pathway as a way of
avoiding apoptosis when they sustain damage, whereas normal squamous cells of
the oesophagus undergo apoptosis when damaged by mutagens (Hormi-Carver
et al. 2009). Most recently a study by Duggan et al. highlighted pseudokinase
tribbles homolog 3 (TRB3) as a novel gene involved in the regulation of
inflammation through modulation of NF-kB function (Duggan et al. 2010).

4.4 Interleukins

This group of cytokines which are produced by a variety of the body cells, function
to promote the development and differentiation of T, B, and haematopoietic cells.
Within the development of Barrett’s, interleukins 1b, 4, 8, and 10 have all been
implicated in the disease progression. IL-1b is a pro-inflammatory cytokine
involved in immune defense against infection. Studies of the inflammatory gra-
dient in Barrett’s oesophagus show the levels of IL-1b are significantly increased
at the proximal end of the segment (closest to the new squamocolumner junction)
and were actually higher in the inflamed squamous than the distal Barrett’s
(Fitzgerald et al. 2002). IL-8, a chemokine produced by macrophages, was also
up-regulated in the proximal Barrett’s and has also been seen to be up-regulated in
dysplasia and adenocarcinoma, however anti-reflux surgery can modulate its
expression (Oh et al. 2007). IL-10, an anti-inflammatory cytokine, has been shown
to be increased distally to the leading edge of the Barrett’s, and its expression
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up-regulated in association with adenocarcinoma (Fitzgerald et al. 2002). Finally
alongside IL-10, IL-4 has been shown to be expressed specifically in Barrett’s and
characterised by a distinct Th2 predominant cytokine profile not seen in oesoph-
agitis. In a study by Nguyen et al., several interleukins were each associated with
poor prognosis in oesophageal adenocarcinoma and profiling these genes in tissues
may have clinical utility as predictors of prognosis (Nguyen et al. 2010).

It is thought that to become cancerous a cell must undergo approximately four
to seven genetic alterations in either up-regulation of oncogenes or down regu-
lation of tumour suppressor genes. Although acid and bile have a role to play in
remodelling the mucosa, such as inducing DNA damage or affecting tissue dif-
ferentiation, evidence showing that once reflux disease is corrected by acid sup-
pression drugs, Barrett’s never totally regresses points to maintainance of the
metaplasia and promotion to adenocarcinoma by the mild chronic inflammatory
infiltrate (Fukata and Abreu 2008).

4.5 p53

The inflammatory response and reactive oxygen species have been shown to cause
mutations in genes which play an important role in carcinogenesis, one very
important tumour suppressor gene involved in Barrett’s carcinogenesis is p53. p53
mutations have been shown in Barrett’s oesophagus and in low grade dysplasia,
although these mutations are thought not to be the ones seen to clonally expand to
progress to carcinoma. Although in High-grade dysplasia and cancer the frequency
of mutations increases dramatically, with an even high rate of allelic loss of the
p53 locus. A few prospective studies of p53 immunohistochemistry have shown
that patients with p53 over-expression in low-grade dysplasia have an increased
risk of progressing to high-grade dysplasia and cancer (Kim et al. 1997; Weston
et al. 2001; Younes et al. 1997).

Although p53 is mutated early in Barrett’s there is an increase in expression as
tissue becomes dysplastic. p53 is a tumour suppressor protein which has shown to
be inactivated by a two-hit mechanism involving loss of heterozygosity of one
allele and mutation or methylation of the second (Chao et al. 2008; Wong et al.
1997). It is also thought that it is the mutational changes occurring late in the
dysplastic sequence which clonally expand throughout the region and drive the
dysplasia to carcinoma.

4.6 CDX1 and CDX2

The embryonic gut is glandular throughout and CDX1 and CDX2 are homeobox
proteins which play major roles in the development of the intestine, CDX2
expression arises in the proximal intestine and declines distally, whereas CDX1
expression arises in the distal intestine with overlap of both in the mid-gut. It is
possible that in humans, injurious agents present in GORD activate ectopic
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expression of CDX1 through NF-j signalling which in turn initiates the devel-
opment of the intestinal phenotype seen with Barrett’s oesophagus. Wong et al.
(2005) have found CDX1 mRNA and protein expression in all samples of Barrett’s
metaplasia tested but not in normal oesophageal squamous or gastric body epi-
thelia. Conjugated bile salts and inflammatory cytokines tumour necrosis factor
alpha(TNF-alpha) and interleukin 1b (IL-1b) were found to increase CDX2 mRNA
expression in vitro through NF-jB signalling. CDX2 may cooperate with CDX1 in
inducing and maintaining a complete intestinal phenotype.

4.7 p16

p16 (CDKN2a/INK4a) is a cyclin dependant kinase inhibitor that regulates the cell
cycle at G1/S control. Germ line mutations in p16 have been shown in melanomas
but also somatic mutations in the gene have been implicated in many cancers
including oesophageal adenocarcinoma. Alterations in the gene can occur as
mutations, loss of heterozygosity and promoter hypermethylation (Barrett et al.
1999). p16 alterations occur early in the MDA sequence and mutated lesions have
the ability to undergo clonal expansion, creating a field in which other abnormalities
can arise that can lead to adenocarcinoma (Wong et al. 2001). In detail, growth
advantages result in preferential expansion of a mutated clone and a mutation is said
to have ‘‘gone to fixation’’ when it expands throughout an entire field, extinguishing
all competing clones. A ‘‘selective sweep’’ is the process of natural selection driving
a mutation to fixation. It has been suggested that loss of each of the two p16 alleles
predisposes to a selective sweep, and that p16 mutation fixation occurs early in the
progression of Barrett’s oesophagus (Maley et al. 2004).

4.8 Reactive Oxygen Species

The inflammatory cells including neutrophils produce reactive oxygen species
(ROS) whose primary role is to remove the damaged cells but they can also induce
genetic mutations, which can contribute to DNA damage (Clemons et al. 2007;
Jaiswal et al. 2001). While most of these changes will lead to cell death, others
may confer a survival advantage and lead to a clonal expansion of the premalig-
nant Barrett’s cell type (Atherfold and Jankowski 2006). High levels of ROS have
been identified in ulcerated gastro-oesophageal mucosa. The production of ROS
can also lead to the further increase in NF-kB activity, thus enhancing the overall
inflammatory response (Fig. 3).

4.9 Polymorphisms in Inflammatory Agents

There has been little work into finding polymorphisms implicated in the oesoph-
agus but some have been identified to affect cancer risk in other GI diseases. In
H. pylori induced gastric cancer individuals with the IL-1B-31*C or -511*T and
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IL-1RN*2/*2 genotypes are at increased risk of developing hypochlorhydria and
gastric atrophy in response to H. pylori infection. In addition to IL-1 gene cluster
polymorphisms, pro-inflammatory genotypes of TNF-a and IL-10 have also been
identified as risk factors for gastric cancer (El-Omar et al. 2000; Figueiredo et al.
2002).

With these genetic changes and new microenvironment produced by the infil-
trating inflammatory cells, the pluripotent stem cells in Barrett’s glands/native
oesophagus/oesophageal glands are able to acquire the mutations they need to
result in the observed metaplastic change while avoiding cell apoptosis or atrophy.
Although all these changes occur when the normal squamous oesophagus changes
into Barrett’s oesophagus, only a small percentage (0.5–2%) of patients with
Barrett’s will progress to adenocarcinoma there is a need to identify biomarkers to
identify these patients at risk (Tischoff and Tannapfel 2008; Fitzgerald 2005).
There are a few biomarkers which have been investigated but none have yet to be
taken into the clinic (Kerkhof et al. 2007). Most recently a large scale genome
wide association study is being undertaken in patients with Barrett’s oesophagus,
this work is being carried out by the Eagle consortium as part of the WTCCC2. It
is hoped that this study will identify common variants in alleles which predispose
people to developing Barrett’s oesophagus.

Fig. 3 The cell, an overview of mechanisms of inflammation associated carcinogenesis arising
from Barrett’s oesophagus. ROS—reactive oxygen species, NF-jB—nuclear factor kappa-light-
chain-enhancer of activated B cells, COX-2—Cyclooxygenase 2
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5 Anti-Inflammatory Therapies and Clinical Management
of Oesophageal Adenocarcinoma

5.1 Proton Pump Inhibitors

Reflux associated diseases including Barrett’s are treated with proton pump
inhibitors (PPI’s) to help reduce the reflux and prevent neoplastic change asso-
ciated with the infiltrate, although it has been shown that there are patients who do
not respond to PPI’s (Fass and Sifrim 2009). PPI’s have numerous beneficial
effects including symptoms control, reduction of inflammation and promotion
of the development of squamous islands (Shaheen 2005). However even with
these benefits PPI therapy has been shown to cause hypergastrinemia and has not
prevented recent increase in the incidence of oesophageal cancer.

5.2 Non-Steroidal Anti-Inflammatories

Aspirin and other non-steroidal anti-inflammatory drugs are increasingly used in
the treatment of the disease and are thought to be implicated early in the disease
progression. The use of non-steroidal anti-inflammatory drugs (NSAIDs) has been
shown to reduce the incidence of several cancers associated with chronic
inflammation. The principle target of NSAIDs is cyclo-oxygenase (COX).

5.2.1 COX
COX converts arachidonic acid to prostaglandins and exists as two isoforms,
COX-1 is expressed on many tissues and maintains physiological funcions,
whereas COX-2 is expressed at low levels in normal tissues and is up-regulated by
pro-inflammatory cytokines, growth factors and tumour promoters. COX-2 has
been shown to be over-expressed in patients with Barrett’s metaplasia and
oesophageal adenocarcinoma (Fullard et al. 2006) and also tumours with high
expression have been shown to have a more aggressive phenotype (Buskens et al.
2002). Recent advances in the understanding of the cellular and molecular
mechanisms of the anti-cancer effects of NSAIDs and COX-2 inhibitors have
demonstrated that these drugs target both tumour cells and the tumour vasculature.

5.2.2 Studies into Using NSAID’s
Aspirin is commonly used as an NSAID in chemoprevention (Bosetti et al. 2009),
it has multiple effects on the inflammatory process, and several studies have tried
to assess whether users of aspirin or other NSAIDs have an associated reduced risk
of oesophageal cancers. Most importantly, a recent meta-analysis performed by
Rothwell and colleagues showed that daily aspirin can reduce the risk of death in
several common cancers (Rothwell et al. 2011).

A large study by Thun et al. (Jemal et al. 2008) showed a reduced risk reduction by
40% for oesophageal cancer in recurrent users of aspirin. From a meta-analysis
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undertaken by Corley et al. (Corley et al. 2003) it was observed that the overall pro-
tective effect of aspirin is 50% compared to 25% for other NSAIDs, but the use of these
drugs has to be frequent to achieve this association. There are thoughts that the patients
who take aspirin frequently will also be undertaking other lifestyle choices such as
vitamins and that this may be having additional effects, also there are concerns over the
toxicity of NSAIDs, which are associated with GI bleeds. This shows that evidence
from prospective studies such as the one by Thun and Rothwell can give limited data
and what is really required is a large scale clinical trial (Moayyedi et al. 2010).

6 Clinical Trials and Future Treatment of Acid Reflux
and Oesophageal Cancer

6.1 Current Treatment for Oesophageal Adenocarcinoma

The main treatment options for patients presenting with high-grade dysplasia or
Oesophageal adenocarcinoma is currently surgery but this has a low 5 year sur-
vival rate.

Observational studies have shown that NSAID use reduces the risk of disease
progression in Barrett’s Oesophagus (Vaughan et al. 2005). There are still con-
cerns over the use of anti-inflammatories after the Victor trial was ended after a
significant increase in the cardiovascular adverse events (Kerr et al. 2007).
Although aspirin has been shown to be effective in colorectal adenomas in patients
with a history of lesions (Cole et al. 2009).

6.2 Anti-TNF Therapy

Previously in this report TNF-a has been shown to be implicated in Oesophageal
adenocarcinoma by upregulating oncogene transcription, TNF-a is shown to be
a possible therapeutic target for cancer and in 2004 the first clinical trial using
TNF-anatagonists in cancer treatment were undertaken in Breast cancer (Madh-
usudan et al. 2004), the trial showed safety and biological activity of the treatment
and further trials in other advanced cancers have confirmed this (Harrison et al. 2007;
Brown et al. 2008). There is now a potential to investigate the use of anti-TNF therapy
in the treatment of Barrett’s metaplasia/barrett’s adenocarcinoma.

6.3 Aspirin and PPI’s

The AspECT trial got underway in 2005 with recruitment reaching its target of
2500 patients in February 2009. It is a national, multi-centred, phase III clinical
trial recruiting Barrett’s patients to one of four arms, consisting of low or high dose
PPI’s and aspirin or no aspirin long term. The trial aims to follow-up patients for
10 years and will report on the incidence of end points including high-grade
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dysplasia or adenocarcinoma. After 3 years more than 85% of patients tolerated
their initial dose of medicine and the drop out rate has been 7%, an interim
analysis is expected in 2011 (Das et al. 2009).

6.4 Surveillance of Barrett’s Patients

There are questions being asked about the surveillance of Barrett’s patients and how
we can better manage this condition (Armstrong 2008; Barritt and Shaheen 2008).

Table 3 A table to show the clinical trials underway to investigate the effects of anti-inflam-
matory therapy on GI cancers

Trial Years of
recruitment

GI disease Years of
follow-
up

Patients
recruited

Drugs studied

AspECT
(Jankowski and
Barr 2006)

Aug 2005 Barrett’s
oesophagus

10 years 2513 Aspirin and PPI’s

Victor
(Pendlebury et al.
2003)

April 2002 Colorectal cancer 7 years 2327 Rofecoxib and
placebo

Fischbach et al.
(Fischbach et al.
2001)

1993 Gastritis 16 weeks 374 Metronidazole,
amoxicillin bismuth
subsalicylate

CALGB 9270 1993 Previous
colorectal cancer

7 years 635 Aspirin and placebo

APPROVe
(Baron et al.
2008)

2000 Colorectal
adenomas

4 years 2587 Rofecoxib and
placebo

(CAPP 1)
(Mathers et al.
2003)

Jan 1993 Familial
adenomatous
polyposis

8 years 40 Aspirin and corn-
starch

CAPP 2 Jan 1999 Hereditary
nonpolyposis
colorectal cancer

4 years 400 Aspirin and corn-
starch

ukCAP (Logan
et al. 2008)

Dec 1997 Colorectal
adenomas

4 years 939 Aspirin, folic acid
and placebo

AFPPS 1994 Colorectal
adenomas

4 years 1121 Aspirin, folic acid
and placebo

APACC
(Benamouzig
et al. 2001, 2003)

1997 Colorectal
adenocarcinomas

4 years 272 Aspirin or placebo

CBET (Heath
et al. 2003, 2007)

April 2000 Barrett’s
oesophagus and
dysplasia

2 years 222 Celecoxib or placebo
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Since only 0–2% of Barrett’s patients go onto develop adenocarcinoma there is a
question over the need for constant endoscopy, better data are required to determine
whether patients with mild gastro-oesophageal reflux disease would benefit from
increased surveillance (Fullard et al. 2006) and linked to the AspECT trial, the BOSS
study will challenge this question in Barrett’s patients (Jankowski and Barr 2006).

6.5 Other Studies

There are several other clinical trials which are investigating the effects of anti-
inflammatories in GI cancer (Jankowski and Hawk 2006) (Table 3). As well as
Victor there were other studies which showed an increase in cardiovascular events
after taking anti-inflammatories but none have been seen in the AspECT trial.
Hopefully a combined therapy of aspirin and PPI’s can be shown to have a sig-
nificant effect on the development of adenocarcinoma and therefore we can be able
to control the increase in cases of these cancers being seen in the west.

In this regard it is possible that PPI therapy may abrogate the GI ulcer com-
plications seen with low dose aspirin therapy (Cuzick et al. 2009; Jankowski and
Hunt 2008). Recently an expert independent review has nominated aspirin as the
first choice chemoprevention agent for testing in the clinic (Cuzick et al. 2009).
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