
626

Traditional risk factors such as hyper-
tension, cigarette smoking, diabetes, hy-
perlipidemia and an increased body weight
do not fully explain the development of
atherosclerosis and of the clinical conse-
quences related to this condition1. Thus, the
discovery of possible additional risk factors
is welcome. The recent notion that athero-
sclerosis may be regarded as an inflamma-
tory process2 and that the presence of a
chronic systemic inflammatory status is a
strong risk factor for the development of
coronary artery disease and ischemic
stroke3, has led to the search for the cause
of inflammation. Helicobacter pylori (H.
pylori), an organism chronically infecting
the stomach of half of the world popula-
tion, is a logical candidate for this role. In
fact, the infection is generally acquired in
childhood, persists long-life unless specifi-
cally treated and invariably causes gastric
inflammation. Furthermore, some studies
reported that a low-grade chronic systemic
inflammation is associated with the infec-
tion4, and that it may revert to normal after
the eradication of H. pylori5. Given these
epidemiological and pathophysiologic prem-
ises, clinical studies have been performed
in order to assess the possible association
between H. pylori infection and ischemic
heart disease (IHD) or ischemic stroke:
many studies have been performed in pa-
tients with IHD, results, however, have
been conflicting4; in contrast, only four
studies including patients with stroke are
available: three of these studies suggested
an association with atherothrombotic
stroke, that by Markus and Mendall6

showed a positive association and those by
Grau et al.7 and by Heuschmann et al.8

showed a non-significant positive trend; the

fourth study did not detect any association9.
This latter study, however, did not separate-
ly consider patients with or without
atherothrombotic stroke.

On the whole, the above reported stud-
ies seem to suggest the presence of con-
founding factors which may interfere with
the assessment of the association. These
factors may be represented by the variable
inclusion, in different studies, of subgroups
of patients in whom H. pylori does not rep-
resent a risk factor and/or by the evaluation
of bacterial strains having no relationship
with IHD or ischemic stroke.

In recent years, it has been hypothe-
sized that only some peculiar H. pylori
strains, which express the cytotoxin-associ-
ated gene A (CagA) encoding the CagA
protein10 may have a link with atheroscle-
rosis. Several mechanisms have been hy-
pothesized:
a) inflammation. Although all H. pylori
strains are able to induce local inflamma-
tion, this characteristic is much more
marked for CagA positive strains11: this
fact may be explained by the peculiar abil-
ity of these strains to induce the gene ex-
pression for the potent pro-inflammatory
cytokine interleukin-812. It is reasonable to
suppose that these strains may also cause a
more marked degree of systemic inflamma-
tion. Evidence for this effect, however, is
actually lacking. Furthermore, it has very
recently been suggested that the host in-
flammatory response to CagA positive or
CagA negative strains may change accord-
ing to the host genetics for cytokine pro-
duction13;
b) hyperhomocysteinemia. Hyperhomocys-
teinemia is a recognized risk factor for ath-
erosclerosis. This disorder may be an indi-
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rect consequence of corpus atrophic gastritis. This form
of gastritis, which is preferentially associated with
CagA positive H. pylori strains14, may in fact lead to
malabsorption of vitamin B12 and folates, with a con-
sequently failed methylation of 5-methyl-tetrahydro-
folic acid and hence accumulation of homocysteine in
susceptible patients. Once again, studies specifically
designed to evaluate the role of CagA positive strains of
H. pylori in inducing vitamin B12 malabsorption have
not yet been performed;
c) immuno-mediated damage. Infection with H. pylori
CagA positive strains causes a specific systemic anti-
body response. It has very recently been demonstrated
that these antibodies cross react with antigens of nor-
mal and atherosclerotic blood vessels15. The authors
speculated that during the evolution of the atheroscle-
rotic process, these antigens may be exposed to circu-
lating antibodies and that the inflammatory response
following the formation of the antigen-antibody com-
plex may contribute to the instability of the atheroscle-
rotic plaque, possibly triggering ischemic events.
Needless to say, further studies are advisable in order to
confirm this hypothesis;
d) direct invasion of the atherosclerotic plaque. One re-
cent provocative report makes a claim for the presence
of H. pylori within carotid atherosclerotic plaques16.
However, I feel that definitive evidence for the presence
of the microorganism within the atherosclerotic plaque
is not given by this study, since the published figures in-
dicating the presence of H. pylori cannot be related to
this microorganism with certainty. Furthermore, since
H. pylori is a noninvasive microorganism which has
never been detected in the blood, it is conceptually dif-
ficult to explain how it can reach atherosclerotic
plaques. Should this be true, however, CagA positive
strains may preferentially do so. In fact, since they
cause more epithelial damage than the other strains,
they may have a less difficult access to the systemic cir-
culation. Furthermore, given their ability to induce a
higher degree of local inflammation, they may have a
higher potential to provoke plaque instability.

The serological assessment of the CagA status re-
quires a very small amount of blood and only standard
laboratory expertise (it may be performed by means of
an ELISA procedure); furthermore, it is relatively
cheap. Thus, it is feasible for epidemiological studies.

To date, eight clinical investigations, seven includ-
ing IHD patients and one including patients with is-
chemic stroke, have explored the relationship of these
diseases with H. pylori CagA positive strains. As far as
the studies performed in IHD patients are concerned,
four showed a clear association restricted to CagA pos-
itive strains17-20 whereas the other three studies did not
detect an association with any H. pylori strain, although
all of these three studies showed a higher crude preva-
lence of H. pylori CagA positive infection in patients
than in controls21-23. Interestingly, the arithmetic mean
of the prevalence of CagA positive strains in IHD pa-

tients (44%) was the same in studies showing a strong
association as in those showing no association, where-
as the prevalence in controls was different (26 vs 38%
respectively). This latter finding may suggest a selec-
tion bias in the recruitment of controls. The main dif-
ference in the methods used for the enrollment of con-
trols was that a negative history for IHD was confirmed
by instrumental examinations (electrocardiography
and/or other procedures) in studies showing a positive
association, whereas it was not in studies showing no
association. Thus, the inclusion among controls of pa-
tients with clinically silent IHD may have occurred in
the studies suggesting no association.

As far as the association between infection with
CagA positive H. pylori strains and ischemic stroke is
concerned, only one study, performed at our Depart-
ment24, is presently available. In this study, we ob-
served a strong association of infection with CagA pos-
itive H. pylori strains and ischemic atherosclerotic
stroke, whereas no association was found for CagA
negative strains. Furthermore, neither CagA positive or
CagA negative strains showed any positive association
with cardioembolic stroke, a stroke subtype consequent
to non atherosclerotic mechanisms.

On the basis of the data deriving from the above re-
ported studies, the following considerations can be
made:
• with all probability, infection with H. pylori positive
CagA negative strains does not represent a relevant risk
factor for IHD or ischemic stroke. Thus, a separate
analysis for CagA positive and CagA negative strains
should be performed in future studies assessing for the
presence of an association;
• in patients with ischemic stroke, the picture is clear:
the weak selective association with atherothrombotic
stroke suggested by studies including all H. pylori
strains is due to the strong association of CagA positive
strains and to the lack of any association with CagA
negative ones. All that we need at this point are further
confirmatory studies;
• in IHD patients, CagA positive H. pylori strains are
probably more associated with the disease than CagA
negative ones. For unknown reasons, the association is
weaker than that found in patients with ischemic ather-
osclerotic stroke. Thus, efforts should be directed to-
wards the identification of the subgroup(s) of patients
having a preferential association with the infection. A
reasonable approach might be a case-control study in-
cluding IHD patients without traditional risk factors.
Since this kind of patient is relatively infrequent, ideal-
ly a well designed, multicenter study should be under-
taken.

Perspectives

Several issues are still unresolved. Which exactly is
the possible causal link between CagA positive H. py-

A Pietroiusti - Helicobacter pylori and cardiovascular disorders

627



lori infection and atherosclerosis? At what stage of the
natural history of atherosclerosis does CagA positive
H. pylori infection intervene? More importantly, as-
suming that the eradication of H. pylori will be an op-
tion for modifying the outcome of the disease, when
should it be performed? Childhood screening and erad-
ication are in theory the best option; however, they are
not cost-effective, and are not presently recommended
for the prevention of disorders such as peptic ulcer dis-
ease and gastric cancer, for which H. pylori CagA pos-
itive strains are the predominant causal agents. On the
other hand, too late interventions may be totally inef-
fective, as demonstrated by the natural history of gas-
tric cancer: once gastric atrophy induced by H. pylori
has been established, eradication of the organism has
no influence on the development of the neoplasia.

In conclusion, the precise role of CagA positive H.
pylori strains in IHD and ischemic stroke has not yet
been determined. What we presently know is that this
role is much more than a mere possibility, especially in
ischemic stroke. I am confident that ongoing research
in this field will enable us to respond to other unre-
solved issues within the next few years. The story is at
its beginning.
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