
screening test for Barrett’s oesophagus is
attainable and warrants further investigation.
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Chronic subclinical bowel
inflammation may explain
increased risk of colorectal cancer
in obese people
We read with interest the recent articles on
obesity, inflammation and colorectal cancer
(CRC).1–3 Although insulin resistance is the
most widely accepted underlying mechanism
explaining the association between obesity and
CRC, recent evidence suggests that the effects
of obesity on the immune system in general
and on the gut in particular may play a role.
We propose that obesity predisposes to CRC
through its effects on innate immune activa-
tion (IIA) and consequent subclinical bowel
inflammation. We further propose that the role
of insulin resistance is either complementary or
might merely represent an epiphenomenon.

The justification of our argument is explained
below.

Recently, we studied the determinants of
whole gut inflammation in a normal middle-
aged population by determining levels of
calprotectin in faeces. Calprotectin is a cal-
cium-binding protein found only in neutro-
phils and monocytes. Levels in faeces correlate
well with faecal levels of indium-labelled white
cells and inflammatory bowel disease activity.
It is well established that many risk factors for
CRC influence levels of IIA in a healthy
individual. Lack of physical exercise, for
instance, is associated with increased serum
levels of C reactive protein, as are body mass
index, smoking and increasing age.4 We con-
firmed that faecal levels of calprotectin also
correlated directly with increasing age, obesity,
and lack of physical activity and fibre intake,
demonstrating that these same environmental
risk factors are also associated with bowel
inflammation5 (fig 1).

The link between chronic inflammation and
CRC is well documented in patients with
ulcerative colitis. In our late middle-aged
population, 25% of subjects had increased
faecal levels of calprotectin similar to those
found in patients with inflammatory bowel
disease. Although these cancers follow a
different histological course as compared with
sporadic CRC, similar genetic mutations tend
to occur with similar frequencies in both the
groups, suggesting that sporadic CRC could
arise or be promoted on a background of
chronic subclinical inflammation.6 Many other
common cancers are associated with chronic
inflammation, including oesophageal, gastric,
pancreatic and lung cancers. Furthermore,
epidemiological studies have shown the che-
moprophylactic benefits of non-steroidal anti-
inflammatory agents in colorectal and oeso-
phageal cancers, supporting the role of chronic
inflammation in their pathogenesis.

The association between obesity, chronic
subclinical bowel inflammation and ultimately
CRC could result from the effects of obesity to
promote generalised innate immune activation
or through paracrine effects of mesenteric or
serosal adipose tissue. The enlarged adipocytes
of obese individuals synthesise increased
amounts of various proinflammatory adipo-
kines such as tumour necrosis factor a (TNFa)
and interleukin (IL)6, as well as other adipo-
kines known to modulate immune function
such as leptin (proinflammatory) and adipo-
nectin (anti-inflammatory).7 Adipokines exert
autocrine, paracrine or endocrine effects,
influencing various metabolic and immune
processes. Many of these cytokines and adipo-
kines contribute strongly to insulin resistance,
which may merely be an epiphenomenon of
this activation rather than playing a direct role
in the pathogenesis of CRC. Increased levels of
proinflammatory cytokines and reduced levels
of adiponectin have been noted in the serum of
asymptomatic obese individuals, levels corre-
sponding to the degree of obesity.7 Circulating
mononuclear cells from the obese individuals
have been shown to exhibit increased nuclear
factor (NF)kB nuclear binding with decreased
levels of NFkB inhibitor, together with
increased mRNA expression of IL6, TNFa and
migration inhibition factor. Furthermore, there
is a good correlation between the markers of
macrophage activation and plasma levels of
free fatty acids, which represents an additional
mechanism whereby adipose tissue could
influence systemic inflammatory activity.8

Central or abdominal obesity correlates more

Figure 1 Capsule sponge and cytological specimen. The capsule within its sheath (A) and in its
expanded state (B). Papanicolaou-stained slide (C; magnification6200) and minichromosome
maintenance protein 2 -stained cellular clumps (D; magnification6400) in which columnar cells (red
arrow) and squamous cells can be clearly seen (black arrow).

Table 1 Patients’ demographics

Patients with
Barrett’s
oesophagus Controls p Values

Total number 43 54
Male:female ratio 13:1 1.2:1 ,0.001
Mean (SD) age (years) 62.5 (1.5) 34.0 (1.9) ,0.001
Mean (SD) length of Barrett’s oesophagus (cm) 4.7 (0.5) NA
Median (range) acceptability rating 5.0 (2.0 to 8.0) 4.0 (2.0 to 9.0) NS
Mean (SD) number of slides 12.1 (1.1) 11.0 (1.0) ,0.001
Unsuitable specimens 3 2

NA, not applicable; NS, not significant.
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strongly with the risk of colorectal cancer,
suggesting that the paracrine effects of mesen-
teric or serosal fat may be important. The
association between lack of physical exercise
and colorectal cancer can also be explained by
an activated immune state secondary to a
decreased vagal tone in physically unfit indivi-
duals.9 IIA and chronic inflammation are
characterised by chronic NFkB activation,
which in turn promotes tumorigenesis by
inhibiting apoptosis.3 These findings suggest
that environmental factors could influence the
development of CRC through activation of the
innate immune system and its effect on
promoting gut inflammation.

Proinflammatory mediators have been
shown to increase gut permeability and conse-
quently exposure to luminal antigens. For
example, patients with histologically proven
quiescent Crohn’s disease have increased gut
permeability, attributable to the heightened
local expression of TNFa.10 Treatment with
infliximab (anti-TNFa agent) is associated
with a decrease in gut permeability in patients
with active Crohn’s disease.11 Although most of
the evidence emerges from studies in disease
groups, similar mechanisms, albeit at a sub-
clinical level, may operate in normal obese
individuals. As well as the increased circulating
levels of proinflammatory mediators and free
fatty acids associated with innate immune
activation, the paracrine effects of adipokines
secreted by mesenteric or serosal fat could
directly influence gut barrier function.
Increased exposure to luminal antigens will
induce a local immune response resulting in
mucosal inflammation.

Epidemiological and cell culture studies have
shown a correlation between CRC, hyperinsu-
linaemia and increased levels of insulin-like
growth factor 1 (IGF1). Although insulin has
been shown to directly stimulate the growth of
colon cancer lines in vitro, its role in initiating
tumorigenesis is doubtful as it is known to
have anti-inflammatory properties. The role of
IGF1 as a procarcinogen is much better

established, acting by promoting cell growth
and inhibiting apoptosis. However, as men-
tioned by Frezza et al,1 recent studies have not
shown a significant correlation between CRC
and IGF1 levels when a Bonferroni adjustment
was applied. Furthermore, insulin resistance
may be the result of IIA associated with
obesity. This calls for a need to reconsider
‘‘insulin resistance’’ as the underlying mechan-
ism.

In conclusion, IIA could be the link between
environmental risk factors and CRC. Processes
secondary to IIA, such as chronic gut inflam-
mation and insulin resistance, promote tumor-
igenesis. We propose that gut inflammation is
the dominant mechanism responsible for the
increased incidence of CRC in obese indivduals,
and believe that the role of insulin resistance
could represent an epiphenomenon. Further
research in this direction is warranted.
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Figure 1 Relationships between age, body mass index, physical activity and fibre intake with faecal calprotectin geometric mean; bars, 1 (SE; y axis
logarithmic scale). Age quartiles (years) 1 = 50–54, 2 = 55–59, 3 = 60–64 and 4 = 65–70. Body mass index (BMI) quartiles (kg/m2) 1 = 17.6–23.5,
2 = 23.6–25.6, 3 = 25.7–28.1 and 4 = 28.2–41.2. Fibre quartiles (%) 1,9.8, 2 = 10–13.9, 3 = 14–16.7 and 4 = 17–38.8.5
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Oxford Handbook of
Gastroenterology

Edited by Stuart Bloom, George Webster.
Oxford: Published by Oxford University Press,
2006, £29.95, pp 726. ISBN 0-19-856652-2

This is one of the latest additions to the Oxford
handbook series, which now comprises over 30
titles covering the entirety of medical practice.
It is aimed at medical students, doctors in
training, nurses and general practitioners. It is
also designed to be a useful aide memoire for
senior gastroenterologists. Now that the days
of doctors wearing white coats with capacious
pockets are over, at least in the UK, it is
intended to be carried in rucksacks or hand-
bags. It weighs in at 402 g so is practical to be
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