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Helicobacter pylori Public Health Implications
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ABSTRACT

Population Helicobacter pylori screening and treat-
ment has the potential to dramatically reduce global
gastric cancer mortality. There is overwhelming evidence
that the infection is a major cause of distal gastric
adenocarcinoma. There is also randomized controlled
trial evidence that H. pylori eradication reverses or
ameliorates hlstologlcal changes in the gastric mucosa
that are important in carcinogenesis. Preliminary
randomized controlled trial data suggest that screen-
ing and treatment may reduce the risk of gastric
cancer although the number of cancer cases was small.
Population H. pylori screening and treatment will
also reduce mortality from peptic ulcer complications
and reduce the burden of dyspepsia in the community.
The reduction in health service dyspepsia costs

means that this could be the first programme to pay
for itself.

From a scientific perspective, we still have insufficient
evidence to conclude the benefits of population H.
pylori screening are greater than the possible harms
and we need more randomized controlled trial data.
From a public health perspective however, sometimes
screening programmes are developed with imperfect
information. The medical community should be
consistent and if we are instituting other population
screening programmes without randomized controlled
trial evidence then H. pylori testing and treatment
should also be considered.

Keywords. Helicobacter pylori, screening, eradica-
tion therapy, gastric adenocarcinoma, prevention.

creening is an important tool in the fight
S against cancer mortality. Many developed
countries offer breast and cervical cancer screen-
ing and are considering similar programmes for
prostate and colorectal cancer. These strategies
aim to detect neoplasia early, at a stage where the
lesion is more amenable to treatment. However,
one problem of this approach is that it can be
difficult to decide whether someone has early
cancer. This can lead to unnecessary operations in
some patients and in other cases the possibility
that early detection is not achieved. Breast cancer
is supported by the most comprehensive body of
evidence for the efficacy of screening, yet after
30 years of randomized trials in hundreds
of thousands of subjects we are unclear whether
screening improves mortality despite a 20%
increase in the number of mastectomies [1,2].

From a public health perspective it is better to
prevent cancer than detect it early. There is over-
whelming evidence that Helicobacter pylori is a
major cause of distal gastric cancer [3] and it is
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likely that early treatment of the infection will
prevent neoplasia developing [4]. H. pylori test-
ing and treatment is increasingly used in the
management of dyspepsia [5,6] but this must be
offered to a much broader section of the com-
munity if there is to be a major impact on gastric
cancer at the population level. Recent data have
provided more evidence on the effects of popu-
lation H. pylori screening and treatment on
gastric cancer as well as other benefits and risks
of such a programme.

Gastric cancer and preneoplastic gastric lesions

A meta-analysis of 12 nested case control studies
[7] has suggested that H. pylori infection is
associated with a six-fold increase in the risk of
developing noncardia gastric cancer if the sample
was taken at least 10 years previously. These
data may underestimate the association between
H. pylori and gastric cancer in high risk popula-
tions. The infection is common in populations at
highest risk and it can be difficult to demonstrate
the magnitude of the problem in areas where
most people are infected with H. pylori anyway.
For example, in Japan the odds ratio for
H. pylori and gastric cancer is approximately 6
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but this increases to 15 in cancer cases less than
40 years of age where the prevalence of infection
in the general population is much lower [8].
There is therefore little doubt that H. pylori is a
major gastric carcinogen but it is less certain
whether eradication of the infection will reduce
this risk and if so over what age range is therapy
effective.

H. pylori infection is associated with both dif-
fuse and intestinal type gastric cancer. Diffuse
gastric cancer is thought arise from a background
of chronic gastritis and randomized controlled
trials suggest that H. pylori eradication returns
the gastric mucosa to almost normal within
1 year [9-11]. H. pylori eradication is therefore
very likely to prevent diffuse gastric cancer even
if given to older subjects.

Intestinal type gastric cancer is thought to
develop from a sequence of chronic gastritis,
intestinal metaplasia (IM), gastric atrophy and
dysplasia. The impact of H. pylori eradication
on IM and atrophy is less clear. One large ran-
domized controlled study of Colombian patients
with gastric atrophy and/or intestinal metaplasia
suggested that . pylori eradication caused re-
gression of both atrophy and IM [12]. A recent
RCT has confirmed that H. pylori eradication
causes regression of gastric atrophy in European
esophagitis patients [10]. A further RCT in Chi-
nese patients suggests that /. pylori eradication
prevents progression [9] rather than causing
regression whilst there was no statistically sig-
nificant change between treatment and placebo
after 1 year in an RCT in healthy Mexican vol-
unteers with preneoplastic gastric lesions [13].
The balance of evidence suggests H. pylori erad-
ication has a favourable impact on gastric atrophy.

There is now emerging evidence from a ran-
domized controlled trial in 1630 healthy Chinese
H. pylori positive subjects, from an area with a
high incidence of gastric cancer, that eradication
may reduce the risk of gastric malignancy [14].
Subjects were randomized to H. pylori eradica-
tion or placebo and were followed up over 7.5
years. Seven gastric cancers developed in the
treatment arm compared with 11 in the control
group (p =.33). In a post hoc analysis of the 988
subjects that did not have precancerous lesions
at baseline, gastric cancer developed in none of
those receiving H. pylori eradication compared
with six of the control group (p =.02). These
data suggest that population . pylori screening
and treatment may reduce the risk of gastric can-
cer particularly when given before precancerous
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lesions have developed. Sceptics might argue,
however, that the main results of the trial were
negative and more information is required
before instituting population H. pylori screening
and treatment [15]. More randomized trials are
being conducted and may provide a definitive
answer although some are underpowered and
having recruitment difficulties [16].

Overall the weight of evidence suggests that
H. pylori eradication will prevent the majority of
gastric cancers that are caused by gastric inflam-
mation and many that are associated with gastric

atrophy. There 1s little evidence that H. pylori
eradication has any impact on intestinal meta-
plasia and dysplasia and at this stage therapy may
be ineffective [17].

NSAIDs and complicated peptic ulcer disease

Peptic ulcer complications are a significant cause
of mortality in developed countries with over
4000 patients dying each year in England and
Wales [18]. H. pylori infection is the main cause
of uncomplicated peptic ulcer disease (PUD) [19]
but the proportion of complicated PUD that is
attributable to the infection is unclear. It is likely
however, that H. pylori is the causative agent in
most patients not taking NSAIDs. A Cochrane
systematic review [20] of randomized controlled
trials reported that eradication therapy was
superior to no intervention or maintenance
antisecretory therapy in preventing recurrent
ulceration in H. pylori positive patients who
were not taking NSAIDs but had a peptic ulcer
bleed. The number needed to treat to prevent one
ulcer recurrence in patients taking no therapy
was five (95% CI = 4-8) and 20 (95% CI =12~
100) in patients taking maintenance antisecretory
drugs [20]. These data apply to the efficacy of
eradication therapy in secondary prevention of
complicated ulcer recurrence. The relative effect
of H. pylori eradication in primary prevention of
complicated peptic ulcer 1s likely to be similar
although the number needed to treat will be
much higher as the event rate will be lower in
the general population.

H. pylori may also have a role in peptic ulcer
complications in patients taking NSAIDs [21]. A
meta-analysis of observational data [22] reported
that the risk of PUD without complications was
increased over three-fold in patients infected
with H. pylori whilst the risk of a bleeding ulcer
was approximately doubled. These data are
supported by a recent case-control study where
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H. pylori infection almost doubled the risk of
upper gastrointestinal bleeding in patients taking
NSAIDs [23]. Randomized controlled trials
indicate that H. pylori eradication reduces the
risk of peptic ulcer, with or without complications
in patients starting NSAID therapy [24-26].
This includes patients starting low-dose aspirin
as H. pylori increases the risk of upper GI bleed-
ing [27] and eradication therapy has a similar
efficacy to maintenance proton pump inhibitors
in preventing ulcer complications [25]. In con-
trast to NSAID naive patients, H. pylori eradi-
cation does not appear to reduce ulcer disease in
those already taking NSAID therapy [28]. H.
pylori eradication alone is insufficient for indi-
vidual patients that have had an NSAID related
peptic ulcer bleed. Nevertheless at a population
level screening and treating for H. pylori may
reduce the burden of NSAID bleeding in the
community.

Peptic ulcer bleeding is a significant problem
in the developed world with 70 per 100,000 of
the general population being admitted to hospi-
tal each year [29] at an average cost of €2000 per
patient [30] with a 5-15% mortality rate [31].
Randomized controlled trials suggest popula-
tion H. pylori screening and treatment could sig-
nificantly reduce mortality from ulcer bleeding
[20] and this will reduce the cost of associated
hospital admissions.

Other benefits of population H. pylori screening
and treatment

H. pylori infection is the main cause of peptic
ulcer disease and may be associated with a small
proportion of nonulcer dyspepsia [32]. Popula-
tion H. pylori screening and treatment should
therefore reduce the burden of dyspepsia in the
community and this has been confirmed by three
population based randomized trials [33-35]. The
reduction in dyspepsia is only 5-6% but this is
expected given the multifactorial nature of upper
gastrointestinal symptoms. The first trial rand-
omized 2329 H. pylori positive 40—49 years olds
from Leeds and Bradford in the UK to eradica-
tion therapy or placebo [33]. There was a 5%
absolute reduction (95% CI=1-10%) in the
proportion of subjects with dyspepsia in the inter-
vention group at 2 years. This was confirmed by
arandomized trial of 1634 H. pylori positive 20—
59 years olds from Bristol, UK with a 6% reduc-
tion in dyspepsia (95% CI =2-10%) in the H.
pylori eradication group compared with controls
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at 2 years [34]. In these two studies all subjects
recetved H. pylori screening with positive parti-
cipants being randomized to eradication or
placebo. A Danish study took a different approach
by randomizing over 12,000 subjects aged 40—
65 years to H. pylori screening or no interven-
tion [33]. Participants randomized to screening
all received open label eradication therapy if
infected with H. pylori. This design assessed the
effect of the overall strategy on the population
rather than the specific impact of H. pylori erad-
ication in positive individuals. Interestingly, this
study found a 5% reduction in dyspepsia in both
H. pylori positive and negative subjects suggest-
ing that those not infected may have been reas-
sured by this knowledge [35]. None of these trials
showed any influence on quality of life as the
impact on dyspepsia was modest [33,35]. Never-
theless, these data show thata population H. pylor:
screening and treatment programme can have
other benefits in addition to a reduction in mor-
tality from distal gastric cancer and complicated
PUD. Health economic models have consist-
ently reported that population H. pylori screen
and treat is likely to be cost-effective and when
additional benefits of reduction in dyspepsia are
included, the programme will be either very
inexpensive [36] or cost saving [37].

Possible harms of population H. pylori screening
and treatment

The ethics of screening is intensely debated [38].
Subjects are asked to undergo a test which may
lead to interventions that harm as well as benefit.
There is therefore the possibility that well indi-
viduals who have not sought health care will be
labelled as “sick” and may come to harm from the
programme [39].

All screening programmes can cause anxiety
in participants [40] but there are other concerns
that are more specific to population screening
and treatment for H. pylor: infection. The more
widespread use of antibiotics in the community
is likely to increase bacterial resistance [41]. This
has been demonstrated in a small number of
patients prescribed H. pylori eradication therapy
[42]. The impact of population screening and
treatment for H. pylori infection on resistance is
likely to be small in proportion to the antibiotic
prescribing already occurring in the community.

A systematic review of observational studies
suggested that H. pylori is associated with a
reduced prevalence of GERD [43]. The same
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authors, however, found no evidence that
H. pylori eradication induces GERD in PUD
patients in a meta-analysis of observational and
randomized controlled studies [44]. There was
also no evidence from randomized trials that
H. pylori eradication worsens symptoms in
patient with GERD [44,45]. This is supported by
data from two community studies where there
has been no increase in reflux symptoms in almost
3000 patients randomized to eradication therapy
[46,47]. This emphasizes the caveat for all epide-
miological studies that association does not mean
causation and that any ‘protective’ effect could
be due to one or more confounding factors.
In this case, it is possible that those with a higher
acid output will be relatively protected from
acquiring H. pylori infection but will be more
susceptible to GERD [48].

The prevalence of H.pylori infection was
reported to be lower in patients with esophageal
adenocarcinoma [49] but data are conflicting
[50]. This debate is fuelled by a further well-
designed case control study that suggested the
risk of esophageal adenocarcinoma was reduced
in those infected with H. pylori (OR = 0.3; 95%
CI =0.2-0.6) [51]. Neither gastric atrophy or
Cag A positive H. pylori strains were associated
with an additional increased risk of esophageal
adenocarcinoma. Interestingly, the risk of eso-
phageal squamous carcinoma was increased in
those infected with H. pylori (OR = 2.1; 95%
CI = 1.1-4.0) and this effect was associated with
gastric atrophy [51]. The balance of evidence
therefore suggests that H. pylori infection is less
common in patients with esophageal adenocar-
cinoma but whether this association is causal or
due to confounding factors needs to be evaluated
by randomized controlled trials.

In view of the possible harm of population
screening and treatment for H. pylori infection
a more conservative approach of ‘search and
treat’ has been recommended [52]. In this strat-
egy, H. pylori screening is offered to those with
any upper GI symptom, those with first degree
relatives with gastric cancer and patients com-
mencing long-term NSAID therapy. This avoids
some of the ethical problems of population
screening and improves the risk—benefit ratio of
screening but will have a negligible impact on
community mortality from H. pylori related dis-
eases. An alternative approach it to limit screen-
ing to patients at high risk of developing gastric
cancer [53] or offer treatment only to patients
infected with Cag A positive H. pylori strains as
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a recent meta-analysis suggests these strains are
particularly associated with gastric cancer [54].

Conclusions

Population screening and treatment for H. pylor:
infection is an appealing strategy [55] as the aim
is to prevent disease rather than early detection.
The evidence that this should be introduced is
persuasive but not conclusive as screening pro-
grammes can result in unforeseen harm as well as
benefit [56]. As scientists, we should therefore
wait for the results of ongoing randomized
trials although it is likely that more trials will be
needed before a definite conclusion can be reached.
It is interesting however, that some countries are
instituting colonoscopy screening to detect early
colorectal cancer with no randomized controlled
trials and virtually no case control evidence [57].
Decisions to institute screening programmes are
sometimes made with imperfect evidence but it
is difficult for countries to justify conducting
widespread colonoscopy screening and not con-
sider population H. pylori test and treat.
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