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M
arshall and Warren first cultured
Helicobacter pylori from human
gastric mucosa in 1982 (Calam,
1996). This discovery has had a

huge impact on the management of upper gas-
trointestinal disease. The role of H. pylori in
peptic ulcer disease and gastric mucosa-associ-
ated lymphoid tissue (MALT) lymphoma is well
recognized, as well as its link with gastric can-
cer. However, the role of H. pylori in non-ulcer
dyspepsia (NUD) and gastro-oesophageal reflux
disease (GORD) is more hotly debated. 

Treatment to eradicate H. pylori infection
when clinically indicated is effective and, in the
main, well tolerated. A large body of work exists
on the epidemiology, microbiology and patho-
genesis of H. pylori. This article concentrates on
the disease associations and indications for H.
pylori eradication therapy.

H. PYLORI AND 
PEPTIC ULCER DISEASE
The causal link between H. pylori and duode-
nal ulcers is well established; eradication of
the infection dramatically reduces recurrence
of duodenal ulcers (Marshall et al, 1988).
Reported infection rates in patients with gas-
tric ulcers vary, but healing rates are quicker
and recurrence rates reduced if H. pylori is
treated when present (Labenz and Borsch,
1994). Thus, it is recommended that all
patients with past or present peptic ulcer dis-
ease should be checked for H. pylori infection
and given eradication therapy if found to be
positive. This approach has been shown to be
cost-effective over time because of the discon-
tinuation of antisecretory therapy, such as H2-
receptor antagonists or proton pump inhibitors
(Malfertheiner et al, 2002).

Patients presenting with haemorrhage sec-
ondary to peptic ulcer disease should be tested
for H. pylori infection, preferably at the time of

the initial endoscopy. Biopsy tests, such as
rapid urease tests, can be falsely negative in the
context of peptic ulcer haemorrhage and there-
fore negative results should be confirmed by a
urea breath test; serological testing is an alter-
native provided the patient has not received
previous eradication therapy, as serology will
remain positive for months after successful
treatment. Eradication of the infection reduces
the risk of further haemorrhage (Van Leerdam
and Tytgat, 2002).

Confirmation of the successful eradication of
H. pylori infection is strongly recommended in
patients with peptic ulcer disease, as this is a
negative indicator of disease recurrence. A urea
breath test is the recommended first-line diag-
nostic test post-treatment; a stool antigen test is
an alternative. Serology should not be used.
Biopsy tests may be appropriate if endoscopy is
clinically indicated, for example in patients with
gastric ulcers. All tests should be performed at
least 4 weeks after completion of therapy, and
all antisecretory drugs should be discontinued
for at least 1 week before testing (Malfertheiner
et al, 2002).

H. PYLORI AND NON-STEROIDAL
ANTI-INFLAMMATORY DRUGS
The relationship between H. pylori and non-
steroidal anti-inflammatory drugs (NSAIDs) in
the pathogenesis of ulcer disease is complex.
There are data to suggest that H. pylori
decreases, increases or has no effect on the inci-
dence of ulcer disease in patients taking NSAIDs
(Chan and Leung, 2002). This variation may
relate to different study scenarios: whether eradi-
cation therapy is given before or during NSAID
use, whether ulcers are present before treatment,
or whether prevention is the aim of therapy.
However, most consider that H. pylori, NSAIDs
and aspirin should be viewed as independent risk
factors for peptic ulcer disease. 
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It has been suggested that H. pylori infection
should be treated before long-term NSAID use in
NSAID-naive patients, as this appears to reduce
the incidence of peptic ulceration in this group
(Chan et al, 1997). Peptic ulcer healing is not
enhanced by the eradication of H. pylori in ulcer
patients continuing on NSAIDs while taking anti-
secretory therapy (Malfertheiner et al, 2002).
Eradication of infection alone is also insufficient
to prevent recurrence of ulceration in those who
continue to use NSAIDs; concomitant proton
pump inhibitor therapy is required in these patients
(Malfertheiner et al, 2002). In patients on low-
dose aspirin who have a history of peptic ulcer dis-
ease, many gastroenterologists would advise
testing for H. pylori and treating with eradication
therapy if required (Malfertheiner et al, 2002).

H. PYLORI AND 
GASTRIC MALT LYMPHOMA
Patients with gastric MALT lymphoma are
infected with H. pylori in 72–98% of cases;
eradication of the organism results in regres-
sion of the lesion in 70–80% of patients, and
most of these patients remain in remission for
several years, although lifelong surveillance is
required. Tumours resistant to eradication often
progress to high-grade lesions (Suerbaum and
Michetti, 2002).

H. PYLORI AND GASTRIC ATROPHY
Chronic infection with H. pylori causes gastritis,
which in the majority of cases will be asympto-
matic. Some patients will have a predominantly
antral gastritis, with the distribution typically
seen in duodenal ulcer disease. These patients
tend to have increased acid secretion, with glan-
dular atrophy and intestinal metaplasia infre-
quently presenting. Patients with a corpus-
predominant gastritis more frequently have glan-
dular atrophy and intestinal metaplasia with low
acid outputs; these patients are thought to be at a
higher risk of developing gastric ulcers and pos-
sibly gastric cancer. 

Historically it has been accepted that atrophic
gastritis may progress to intestinal metaplasia,
and thence through dysplasia to carcinoma.
Consequently, the Maastricht 2-2000 Consensus
Report (Malfertheiner et al, 2002) recommends
eradication of H. pylori infection in those with
atrophic gastritis, although there is no proof that
progression from atrophy to neoplasia occurs.

H. PYLORI AND GASTRIC CANCER
Evidence for a strong link between H. pylori and
gastric cancer comes mainly from seroepidemio-
logical studies (Forman et al, 1991; Parsonnet et

al, 1991), resulting in H. pylori being classified
as a type 1 (def inite) carcinogen in 1994
(Anonymous, 1994). There is currently no defi-
nite evidence that eradicating H. pylori will
reduce the incidence of gastric cancer. However,
a prospective study from Japan reported the
development of gastric cancer in 2.9% of 1246
subjects infected with H. pylori, compared with
0% of 280 uninfected control subjects (Uemura
et al, 2001). Patients with gastric atrophy, intesti-
nal metaplasia or corpus-predominant gastritis
were at higher risk. There were no cancers
detected in a subgroup of 253 infected patients
given eradication therapy. 

The Maastricht 2-2000 Consensus Report rec-
ommends the treatment of H. pylori-infected
patients after the resection of early gastric cancer
(Malfertheiner et al, 2002). It also recommends
H. pylori eradication in infected patients who are
first-degree relatives of patients with gastric can-
cer, as they are at a higher risk of developing the
disease than the general population. However,
there is no proof that eradication of infection in
this group will result in protection against gas-
tric cancer (Malfertheiner et al, 2002).

H. PYLORI AND 
FUNCTIONAL DYSPEPSIA
It has been estimated that up to 50% of patients
presenting with NUD have H. pylori infection
and chronic gastritis (Talley and Quan, 2002).
However, epidemiological studies have been
unable to show a consistent symptom profile
correlating with H. pylori infection in NUD
(Talley and Quan, 2002). 

Large randomized trials looking at the effect
of H. pylori eradication in NUD have come to
differing conclusions. A trial in Glasgow found
that after a 2-week course of eradication ther-
apy, 21% of patients with NUD had symptom
relief 6–12 months after treatment, compared
with 7% of those who received 2 weeks of
omeprazole (McColl et al, 1998). A criticism
levied at this study is that the placebo response
appears to be low. One possible explanation is
that because few patients underwent follow-up
endoscopy, patients with chronic peptic ulcer
disease could have been included in the trial,
and ulcer relapse could account for the poor
placebo response. Scotland has a high back-
ground rate of peptic ulcer disease (Talley and
Quan, 2002). 

Three further large multicentre trials found that
24–28% of patients with NUD had symptom relief
12 months after eradication therapy, but in these
trials the rates achieved in the placebo group were
not significantly different from those achieved in
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the actively treated group (Blum et al, 1998; Talley
et al, 1999a,b). Meta-analyses of the published tri-
als have also reported conflicting results. 

There is no clear-cut evidence of a primary
link between H. pylori infection and NUD.
There may be a small subset of patients who
would benefit from eradication therapy, but it is
not obvious how to identify them. Histological
or macroscopic duodenitis has been suggested
as one possible method, as the subset who
respond may be those who would otherwise go
on to develop an ulcer (Talley and Quan, 2002).
Conceivably, the best response rates to eradica-
tion therapy in NUD-positive patients may be in
areas with a high background rate of peptic
ulcer disease.

H. PYLORI AND GORD
There are conflicting views on the role of H.
pylori in GORD. It has been suggested from
what is known of the pathophysiology of H.
pylori infection that patients with antral-predom-
inant gastritis who have increased acid secretion
may therefore be at increased risk of reflux dis-
ease. Conversely, those with corpus-predominant
gastritis and decreased acid production may be
at lower risk. 

The site and degree of epithelial damage may
be determined by a combination of the proper-
ties of the infecting bacteria and the host
response. A study of patients referred for elec-
tive endoscopy found no significant difference
in the prevalence of H. pylori infection between
those with or without signs of reflux
oesophagitis (El-Serag et al, 1999). Patients
with oesophagitis or Barrett’s oesophagus had a
lower prevalence of corpus gastritis than con-
trols. Vicari and colleagues (1998) found no
significant difference between the prevalence
of H. pylori infection in patients with GORD
and age-matched controls. However, patients
carrying cag-A-(cytotoxin associated gene A)
positive strains of H. pylori appeared to be at a
lower risk of developing Barrett’s oesophagus
and its complications, including oesophageal
adenocarcinoma. 

Other studies have also suggested an inverse
relationship between H. pylori infection and
Barrett’s oesophagus, with the proposed mecha-
nism being reduced gastric acid secretion in
patients infected with cag-A-positive strains, as
this strain often induces severe pangastritis
(inflammation throughout the stomach) with
multifocal gastric atrophy (Richter et al, 1998).
The relationship between particular strains of H.
pylori, Barrett’s oesophagus and oesophageal
adenocarcinoma requires further study. 

Trials looking at the effect of eradication ther-
apy in patients with GORD have come to differ-
ent conclusions; some have found that persistent
infection increases the rate of relapse, while
others suggest that it makes no difference
(Vakil, 2002). The Maastricht 2-2000 Consensus
Report concluded that pre-existing GORD is not
exacerbated by H. pylori eradication, and that
GORD does not develop following eradication
of the organism in most patients (Malfertheiner
et al, 2002). 

Holtmann et al (1999) suggested that the treat-
ment of GORD with proton pump inhibitors was
more effective if patients were H. pylori-posi-
tive. Results from the majority of subsequent
studies suggest that H. pylori status does not
affect the treatment outcome (Vakil, 2002). 

Another issue that has been hotly debated is
whether or not H. pylori-infected patients who
are on long-term acid-suppressive therapy
should receive eradication therapy. The con-
cern is that corpus atrophy occurring sec-
ondary to H. pylori infection may be
exacerbated by long-term profound acid sup-
pression (Kuipers et al, 1996). One study
found no effect of acid suppression on gastric
atrophy (Lundell et al, 1999), but others have
supported the original findings (Vakil, 2002).
Consequently, many gastroenterologists recom-
mend eradication of infection in patients on
long-term acid suppression (Malfertheiner et
al, 2002).

CONCLUSIONS
Our understanding of H. pylori infection and the
diseases associated with it continues to progress.
Eradication of H. pylori is strongly recom-
mended in the following groups:
■ Patients with peptic ulcer disease
■ Patients with low-grade gastric MALT lym-

phoma 
■ Patients with atrophic gastritis
■ Patients post-resection for early gastric cancer
■ Patients who are f irst-degree relatives of

patients with gastric cancer. 
Eradication of H. pylori may also be appropriate
in some cases of functional dyspepsia, in
patients on long-term acid suppression and in
those requiring long-term treatment with
NSAIDs or aspirin. 

Successful eradication should be confirmed in
patients with peptic ulcer disease, gastric MALT
lymphoma and post-resection for early gastric
cancer. Urea breath tests are the gold standard
for confirming eradication; stool antigen tests
are an alternative, or biopsy-based tests if
endoscopy is clinically indicated. 
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KEY POINTS

■ All patients with past or present peptic ulcers should be tested for
Helicobacter pylori infection, and successful eradication confirmed.

■ H. pylori eradication therapy is strongly recommended in low-grade gastric
mucosa-associated lymphoid tissue lymphoma, atrophic gastritis and post-
resection for early gastric cancer, with confirmation of eradication.

■ Eradication therapy should be considered in infected patients requiring
long-term acid suppression.

■ Consideration of eradication therapy is advised in patients on long-term
non-steroidal anti-inflammatory drugs and aspirin. 

■ A small subset of infected patients with non-ulcer dyspepsia may respond to
eradication therapy. 

■ Pre-existing gastro-oesophageal reflux disease is not exacerbated by H.
pylori eradication, and gastro-oesophageal reflux disease does not develop
following eradication of the organism in most patients.
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