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Helicobacter pylori and colorectal cancer: Is there any link?

G.J. Mantzaris

Bacterial infections have, traditionally, not been
considered major causes of human cancer. However,
specific bacteria may be implicated in the carcinogenesis
process via the induction of chronic inflammation and
production of carcinogenic bacterial metabolites. H.
pylori is the first bacterium accepted by the International
Agency for Research on Cancer as a definite cause of
gastric cancer in humans. This association is supported
by epidemiological data and a series of research observa-
tions. It is envisaged that H. pylori establishes a lifelong
inflammation resulting in increased cell proliferation,
production of mutagenic free radicals and N-nitroso
compounds and, finally, development of gastric
carcinoma.1

It has been suggested that H. pylori has not only local
but also systemic effects, including the development of
cancer in extra gastric target organs, such as pancreatic
and colorectal cancer (CRC). CRC is one of the
commonest forms of cancer worldwide and one of the
leading causes of death. It has been attributed to genetic,
dietary and other environmental factors, and growth
factors. In addition, bacterial metabolites with mutagenic
propensity, bile salt metabolites, Bacteroides species and
local bacterial infections may increase the risk of CRC.1

H. pylori and its vacuolating toxin A has been detected
in the stools of patients with H. pylori infection and H.
pylori DNA has been identified in the colon of dyspeptic
patients, suggesting that H. pylori may cause disease in
the colon.2 However, the significance of these observa-
tions is questionable and there is no direct link between
H. pylori infection and the development of CRC. H. pylori
is not a true invader and does not reside in the human

colon except in unusual circumstances. Therefore, the
link of H. pylori infection to CRC, if any, is probably
exerted via inflammatory mediators, hormones, and/or
growth factors which are produced at the site of the
primary infection and released into the systemic
circulation.

Gastrin is a candidate trophic factor that can possibly
mediate the effects of H. pylori on tumours. Patients with
H. pylori infection have increased basal and postprandial
serum levels of gastrin. Thus, a plausible hypothesis is
that H. pylori infection promotes colonic neoplasia by
inducing hypergastrinaemia. Then, gastrin increases the
expression of cyclooxygenase 2, a pro-inflammatory
enzyme that releases excessive amounts of prostaglandin
E2, leading to further mucosal proliferation, reduction
of apoptosis, angiogenesis and tumour growth.3 Patients
with CRC and H. pylori infection have higher serum levels
of gastrin compared with non-infected CRC patients and
these levels are restored to normal if H. pylori infection
is successfully eradicated.4 Siddheshwar et al have also
reported that plasma levels of progastrin, but not
amidated gastrin or glycin-extended gastrin, are
significantly increased in patients with CRC over patients
with CRA or healthy individuals.5 However, gastrin may
exert its trophic action at physiological levels or even by
an autocrine or paracrine action. Indeed, immuno-
reactive gastrin, gastrin receptors, mRNA of COX-2, and
anti-apoptotic protein Bax are overexpressed in CRC
tissues compared with healthy colonic mucosa, whereas
expression of the pro-apoptotic protein Bcl2 is down-
regulated.3,6 Thus, part of hypergastrinaemia in CRC
patients may be accounted for by gastrin secretion by the
tumour itself.

The hypothesis for a true association between H. pylori
infection and CRC was unexpectedly raised by early
uncontrolled studies showing a higher than expected
proportion of patients harbouring colorectal adenomas
(CRA) and/or CRC to be concurrently infected by H.
pylori. Actually, it should be emphasized that in some
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studies, the seroprevalence of H. pylori was higher in
patients with CRC or lung cancer than in patients with
gastric cancer.4,7 However, even at those early days, there
were controlled studies showing that the relationship
between H. pylori infection and CRC either did not exist
or was not independently associated with CRC.

These preliminary observations triggered worldwide
interest in the actual implication of H. pylori as a risk
factor for the development of CRC. The results of these
case-control trials are highly controversial and contra-
dictory. Moss et al did not confirm any association
between the presence of H. pylori infection and the risk
of development of CRC.8 This was also confirmed by
Siddheshwar et al. In their study logistic regression
analysis showed no difference in seroprevalence of H.
pylori between CRA or CRC patients and controls (OR
1.3 and 1.1, respectively).7 In contrast, Meucci et al, found
a significant relationship between seroprevalence of H.
pylori and the risk of developing colorectal adenomas
(CRA) but not CRC (9). Regarding the association of
H. pylori to CRA, Breuer-Katschinski et al reported that
patients with H. pylori infection had an increased risk of
developing CRA compared with population controls but
not hospital controls [OR 2.6 (1.3-5.4) and 1.6 (0.80-3.4),
respectively].10 Fireman et al found that H. pylori infection
was more prevalent in patients with colorectal cancer (p
= 0.05) but no association was found between serum
levels of CEA and IgG anti-Hp antibodies, nor between
serum gastrin level and CRC.11 Finally, Konturek et al
have recently reported that seroprevalence of H. pylori,
especially that expressing CagA, and levels of IL-1beta,
a tumour promoting cytokine, but not other cytokines,
were significantly higher in CRC patients than in 100 age,
gender, and profession-matched controls and did not
change significantly 3-6 months after tumour resection.6

All these case-controled studies (as well as some
reports in abstract form) are small and marked by
inadequate or inappropriate methodology (selection bias,
inadequate matching of patients and controls, especially
for age, sex and socioeconomic status, not adjusted for
confounding factors, etc), and flaws in interpretation of
data. Thus, the currently available data is still limited,

contradictory and, therefore, inconclusive to support an
aetiological role for H. pylori infection in the pathogenesis
of CRC. Until robust data from well-designed case-
control studies are available, this association remains
purely hypothetical.
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