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Clinical focu
ss
Epidemiology, clinical impacts and
current clinical management of
Helicobacter pylori infection
Summary
elicobacter pylori infection is a major cause of
morbidity and mortality worldwide. Infection
 � Helicobacter pylori infection is a major cause of

morbidity and mortality worldwide. More than
50% of the global population is estimated to be
infected.

� Differences in prevalence exist within and between
countries, with higher prevalence seen among people
with lower socio-economic status.

� Most transmission of infection occurs early in life,
predominantly from person to person in the family
setting.

� H. pylori is the cause of most peptic ulcer disease,
gastric cancer and gastric mucosa-associated
lymphoid tissue (MALT) lymphoma and causes
symptoms in a subset of patients with functional
H invariably causes active chronic gastritis. In
many people this may be clinically silent throughout life,
but in a significant minority it results in gastroduodenal
diseases, especially peptic ulcer disease, non-cardia
gastric cancer and gastric mucosa-associated lymphoid
tissue (MALT) lymphoma.H. pylori infection increases the
risk of ulceration and bleeding in patients taking non-
steroidal anti-inflammatory drugs (NSAIDs), including
aspirin, and is responsible for symptoms in a subset of
patients with functional dyspepsia. The seminal recog-
nition of H. pylori by Marshall and Warren1 in 1982 was
acknowledged by the award of the Nobel Prize in Phys-
iology or Medicine in 2005.
dyspepsia.
� Choice of diagnostic test depends on the clinical

context; urea breath tests and endoscopy with biopsy
are the major diagnostic tools.

� Evidence-based indications for eradication ofH. pylori
infection are well documented.

� Themost widely used and recommended eradication
therapy in Australia is triple therapy comprising a
proton pump inhibitor, amoxycillin and
clarithromycin, usually for 1 week. Effective
alternative regimens are available for patients with
proven allergy to penicillin.

� Antimicrobial resistance is the major determinant of
the outcome of eradication therapy. Trends in
antibiotic resistance need to be monitored locally,
but individual patient susceptibility testing is not
usually necessary as it rarely guides the choice of
therapy.

� The outcome of treatment should be assessed not
less than 4 weeks after therapy. This is usually done
with a urea breath test if follow-up endoscopy is not
required.

� When first-line therapy fails, several proven
second-line therapies may be used. Repeat first-line
therapy and ad hoc regimens should be avoided.
Overall cumulative eradication rates should
approach 99%.
Prevalence of Helicobacter pylori infection
in Australia and New Zealand

It is estimated that more than 50% of the world’s popu-
lation is infected with H. pylori.2 However, significant
differences in the prevalence of infection exist within and
between countries. In general, people in developing na-
tions and residents of developed countrieswith lowsocio-
economic status have a higher prevalence of infection.2-4

In most populations, including in Australia and New
Zealand, the prevalence of H. pylori infection increases
with age (Appendix).5-10 While acquisition of infection
was initially believed to occur throughout life, it is now
accepted that the increase in prevalence of H. pylori
infection with increasing age reflects the passage through
the population of distinct age cohorts whose acquisition
rates of H. pylori in childhood were higher than those
today. For example, in a study conducted in 2002, the
prevalence of H. pylori infection in children aged 1e4
years was 4.0%, while the prevalence progressively
increased in subsequent age cohorts, up to 23.3% in those
aged 50e59 years.6 Given that acquisition occurs in
childhood, these results and those of other studies in
Australia indicate that the prevalence ofH. pylori infection
is decreasing in Australia (Appendix).

Based on studies conducted between 1988 and 2006, the
overall prevalence of H. pylori infection in asymptomatic
non-Indigenous Australians ranged from 15.4% to
30.6% (Appendix).6,11 In contrast, Indigenous Australian
populations and migrant populations resident in
Australia have significantly higher prevalence levels of
H. pylori infection (Appendix).12,13 In a study conducted
in Western Australia, not only was the prevalence of
H. pylori infection significantly higher in Indigenous
populations (76%) than in non-Indigenous populations
MJA 204 (10) j 6 June 2016
(30%), but differences in the prevalence of infection be-
tween rural and urban Indigenous populations (91% v
60%) were observed.12 Similarly, residents of Australia
born in high prevalence countries have been reported to
have higher rates of infection than those born inAustralia.
For example, in one study of Australian residents, the
overall prevalence of infection in adults born in western
Europe, the United States and Canada (all 29.9%),
southern Europe (51.3%), southern Africa and South
America (both 46.2%) was higher than for those born in
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Australia or New Zealand (18.3%).13 Children born in
Australia to parents who were born in countries with a
high prevalence of infection also have higher prevalence
rates.14 Further, extremely high prevalence rates of
H. pylori infection have been reported in African refugee
children inWA, ranging from 69% in those aged < 5 years
to 91% in those aged > 10 years.15

A systematic review of studies conducted in New Zea-
land that investigated the prevalence ofH. pylori infection
in asymptomatic adults from four birth cohorts
(1926e1940, 1941e1955, 1956e1970 and 1971e1985) of
Maori, Pacific and European participants found the
prevalence in Pacific Islanders to be significantly higher
than that in Europeans.16
Origin and natural history of infection

Current evidence suggests that the close association be-
tween humans and H. pylori originated in Africa. It has
been estimated that H. pylori has been associated with
humans for the past 88 000e116 000 years, with acquisi-
tion of H. pylori infection possibly occurring by a host
jump from an unknown source.17

Once established within the gastric mucosa of its host,
H. pyloripersists for life unless the infection is treatedwith
antibiotics.2 In the early years of life, before infection is
established, transient infection with H. pylori may be
common; however, acquisition and loss of infection
appear to differ in children from different ethnic back-
grounds. For example, in a study involving white and
African American children matched for socio-economic
class, loss of infection over a 12-year period was signifi-
cantly higher in the white children (50%) than the African
American children (4%), the latter group remaining
infected or becoming reinfected.2,18 True reinfection with
H. pylori after successful eradication is uncommon in
adults, the rate of reacquisition being reported as < 1% in
many developed and some developing countries.19 In
contrast, in other developing countries, it has been re-
ported to be > 10%.19 However, this high rate is
commonly due to recrudescence, in which antibiotic
therapy suppresses, rather than eradicates, the H. pylori
infection. In this scenario, after treatment is ceased, the
number of bacteria increase over time, leading to recur-
rence of symptoms.
Transmission of infection

Transmission of H. pylori infection predominantly occurs
from person to person within the family setting, with
mothers playing a key role in transmitting H. pylori infec-
tion to their children.2,3 Evidence supporting this view
comes fromepidemiological studies showing that children
with an infectedmother have an increased riskof infection,
and from studies comparing the genetic make-up of
H. pylori strains present in the index child and his or her
parents. For example, a Japanese study found that for
childrenwithH. pylori-positivemothers, the relative risk of
acquiring infection was 5.3 times that of children whose
mothers were H. pylori-negative.20 Further evidence from
Japan showed that in 60%of children, the geneticmake-up
of H. pylori strains isolated from index paediatric patients
matched the strains in theirmothers,while 27.5%matched
the genetic make-up of both parents.21

Although controversial, a further possible risk factor for
person-to-person transmission is attendance at day care
centres. A recent study reported the prevalence of
H. pylori infection in Portuguese children attending day
care centres for more than 3 years to be significantly
increased (40.2%) compared with children who had
never attended day care centres (13.2%).22 Thisfinding is
supported by a systematic review and meta-analysis of
16 studies, which showed the frequency of child care
attendance to be a risk factor for H. pylori infection,
particularly in settings with a high prevalence of
infection.23

While investigations into the role of breastfeeding in the
acquisition of H. pylori infection have produced conflict-
ing results, a systematic reviewof epidemiological studies
conducted between 1984 and 2007 reported breastfeeding
to be protective against H. pylori infection, particularly in
low and middle income countries.24

The most controversial area of H. pylori epidemiological
research relates to its route of transmission. Given that
H. pylori infection is located in the stomach and that
H. pylori has a basic need for gastric-type mucosa for
in vivo proliferation, ingestion appears to be the most
likely means of acquisition. However, whether H. pylori
reaches the oral cavity via the gastroeoral, oraleoral or
faecaleoral route remains unclear.2,3

Currently, any role for water, pets or houseflies as
possible transmission routes for H. pylori remains
unproven.2,3,25
Risk factors associated with acquisition
of Helicobacter pylori infection

Studies conducted in both developed and developing
countries have identified low socio-economic status as
being strongly associated with the acquisition ofH. pylori
infection, with socio-economic status during childhood
being of particular importance.2-4 Socio-economic status
encompasses a range of factors, including density of
living, level of hygiene, sanitation and educational op-
portunities. In particular, low levels of education, high
density of living, lack of sanitation and lowhygiene levels
are reported to increase the acquisition of infectionwithin
a population.2-4

This view is supported by the high prevalence rates re-
ported in socio-economically disadvantaged Indigenous
Australian communities12 and by the finding that
Australians classified in the lowest quartile of socio-
economic status (Q1) have a significantly higher preva-
lence of H. pylori infection (32.9%) than those in
higher socio-economic quartiles (Q2e4: 18.4%, 19.9% and
20.8% respectively).13
MJA 204 (10) j 6 June 2016 377
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Number of siblings and household crowding are also
significant predictors of H. pylori infection.13 In New
Zealand, household crowding among children born
between 1971 and 1985was shown to contribute to 44%of
H. pylori infections in Pacific Islanders, 36% in Maori
people and 14% in Europeans.16

Clinical impacts of Helicobacter pylori infection

Gastric cancer and MALT lymphoma
The risk of developing intestinal-type gastric adenocarci-
noma depends on several interacting factors, including
H. pylori virulence, H. pylori genetic ancestries, host ge-
netics, dietary factors, essential micronutrients and the
gastrointestinal microbiota.26 In susceptible infected hosts,
active chronic gastritis results in gastric mucosal atrophy
with intestinalmetaplasia. In a small proportion of people,
these pre-malignant mucosal changes lead to dysplasia
and early (clinically silent), then advanced, gastric cancer.
Gastric cancer mostly presents at an advanced, symp-
tomatic stage and is associated with a poor prognosis.
H. pylori infection has been estimated to confer an indi-
vidual lifetime riskofgastric cancer of 1%e2%, irrespective
of the population prevalence.27 Higher risk of gastric can-
cer relates to a greater risk of infection and genetic sus-
ceptibility. In Australia, this includes migrants from high
prevalence areas, older people and those with a family
history of gastric cancer. Uncomplicated longstanding
dyspepsia is not an indication of the presence of gastric
cancer. New onset of symptoms at an older age or alarm
symptoms (including unexplained iron deficiency
anaemia, overt bleeding, weight loss or dysphagia) at any
age are indications for prompt endoscopy. However, if
these symptoms are due to gastric cancer, they usually
signify advanced disease with a poor prognosis.

Some well resourced countries with a high prevalence of
gastric cancer conduct population screening for H. pylori
infection and adverse gastric histology.28 In Australia,
where other cancers are more common, population
screening for H. pylori infection or precursor mucosal
changes is not advocated, although case-by-case selection
of individuals at higher risk (eg, those with a family his-
tory of gastric cancer) is appropriate. When gastric
mucosal atrophy and intestinal metaplasia have been
identified, endoscopic surveillance may be of benefit in
individual cases, but an overall reduction in mortality is
yet to be demonstrated. When dysplasia is found, focal
areas of high-grade dysplasia may be removed endo-
scopically, whilemore extensive changes require surgery.

Gastric MALT lymphoma is a rare manifestation of
H. pylori infection. Eradication of H. pylori when the
lymphoma is at a low grade stage usually results in
regression and cure.29

Peptic ulcer disease
H. pylori infection has been shown to causemost duodenal
ulcers and about two-thirds of gastric ulcers. However,
with decreasing prevalence of infection in Australia and
378 MJA 204 (10) j 6 June 2016
increasing cure of ulcer patients, the proportion of all
peptic ulcers due toH. pylori is falling. Without definitive
treatment, peptic ulcer disease is a chronic relapsing and
remitting disease that causes major morbidity and mor-
tality from pain, bleeding and perforation. Eradication of
H. pylori infection heals most active peptic ulcers and
prevents further relapse, thus effectively curing the dis-
ease. For complicated ulcer disease (such as bleeding ul-
cers) or large gastric ulcers that may be slow to heal even
after eradication of H. pylori infection, a short course of
proton pump inhibitor (PPI) therapy is usually also given.
Additional treatment with a PPI is not usually required
for uncomplicated duodenal ulcer disease, as long as
successful eradication is confirmed. Asymptomatic pa-
tients with a past history of peptic ulcer disease should be
tested forH. pylori infection and treated to prevent further
relapses.

NSAIDs, including aspirin, causemost other ulcer disease
and an increasing proportion of all ulcers. H. pylori and
NSAIDs act synergistically to increase the risk of ulcers
and bleeding.30 As eradication of H. pylori infection
markedly reduces this risk,31 guidelines advocate testing
for and treating H. pylori infection before commencing
chronic NSAID therapy.32 When a patient with an ulcer
who is taking NSAIDs is found to also have H. pylori
infection, both risk factors must be addressed. Following
ulcer bleeding and when NSAIDs are still required,
eradication therapy is appropriate, but PPIs are also
needed to reduce the risk of recurrent bleeding. Low dose
aspirin use increases the risk of peptic ulceration and
bleeding, and H. pylori infection adds to this risk. In
patients known to have previously had ulcer disease or
bleeding,H. pylori should be tested for and treated before
aspirin is used.33
H. pylori-associated dyspepsia
H. pylori gastritis is commonly associated with upper gut
symptoms. However, only up to a third of infected pa-
tientswith functional dyspepsiawill have sustained relief
of symptoms after eradication therapy, because func-
tional dyspepsia is a heterogeneous condition. H. pylori
maybe causal in somepatients and incidentally present in
others. However, the proportion of infected patients
whose symptoms abate after eradication therapy is
greater than for those given empirical acid suppression
therapy.34 Furthermore, patients may benefit from a
reduced lifetime risk of ulcer disease and cancer, espe-
cially if they are treated before adverse histological
changes have developed in the gastric mucosa.30 For both
reasons, it is recommended to offer these patients eradi-
cation therapy.28,32,35

A recent revised classification of gastritis has recognised
H. pylori-associated dyspepsia as a distinct entity, and this
will be incorporated into the 11th revision of the Inter-
national Classification of Diseases.28 The classification
also highlights the significance ofH. pylori gastritis as the
precursor lesion that leads to peptic ulcer disease and
gastric cancer, irrespective of whether symptoms are
present.



1 Indications for Helicobacter pylori infection eradication therapy*

Indication Benefits of treatment

Past or present peptic ulcer disease Heals ulcers and reduces relapse

Functional dyspepsia May reduce symptoms and long term
risk of ulcer disease and gastric cancer

Clinical focus
H. pylori infection has been associated with a variety of
other conditions. In most cases, the association has not
been shown to be causal, and common conditions will
inevitably coexist in some patients. There aremodest data
linking H. pylori to immune thrombocytopenic purpura,
and eradication therapy is often tried, with variable
results.35
Use of NSAIDs, including aspirin,
in some patients

Reduces risk of ulcers and bleeding

Gastric mucosal atrophy and intestinal
metaplasia

Reduces risk of gastric cancer

Patients requiring long term acid
suppression with proton pump inhibitors

Reduces progression of intestinal
metaplasia

Family history of gastric cancer Reduces long term risk of gastric cancer

Prior early gastric cancer Reduces risk of further gastric cancer

Low grade gastric MALT lymphoma Induces regression of lymphoma

Patient choice, after risks and benefits
are discussed

Fulfils patient’s desire to reduce risk
of infection

Strategy for gastric cancer prevention
in communities with high incidence
of gastric cancer

In Australia, may help subsets of people
at high risk

NSAIDs¼non-steroidal anti-inflammatory drugs. MALT¼mucosa-associated lymphoid tissue.
*Adapted from Fock KM, et al. J Gastroenterol Hepatol 2009; 24: 1587-1600.39 u

2 Treating Helicobacter pylori infection when primary clarithromycin
resistance rate is low and metronidazole resistance rate is high*
Diagnosis

The choice of diagnostic test depends on the clinical
context. For uncomplicated upper gut symptoms in
younger patients, a non-invasive “test and treat” strategy
using the stable carbon isotope 13 (13C) or radioactive
carbon 14 (14C) urea breath test is appropriate, with
recourse to endoscopy if this strategy fails to relieve
symptoms.32 Validated breath tests are highly sensitive
and specific. Tests with indeterminate results should be
repeated after several weeks. Faecal antigen tests have
also been used but are less convenient and somewhat less
accurate. Serology is the least sensitive and specific test
and, while useful in epidemiological studies, is not
considered sufficiently accurate for individual clinical
decision making.36 Moreover, as antibodies may persist
for years, serological testing is not appropriate to deter-
mine the outcome of therapy. When endoscopy is indi-
cated, H. pylori infection is readily diagnosed by biopsy.
Use of two diagnostic modalities, usually histology and a
rapid urease test, with biopsy samples taken from two
topographical locations in the stomach (antrum and
corpus) maximises accuracy. Biopsy for culture is not
used as a primary diagnostic test.

As failure of eradication therapy is not uncommon,37 the
outcome of therapy should be assessed. This is usually
done with a urea breath test not less than 4 weeks after
cessationof therapy.When endoscopy is required, such as
to ensure the healing of gastric ulcers and to exclude
neoplasia, the outcome of therapy may be assessed using
repeat biopsy samples taken at that time. The finding of
active chronic gastritis without any organisms identified
should prompt suspicion for undetected infection and
further testing.

False negative results fromurea breath tests, faecal antigen
tests and biopsies may occur when there has been recent
antibiotic use (within 4weeks) or recent use of PPIs (within
1e2 weeks). Hence, when possible, PPIs should be with-
held before testing to maximise diagnostic accuracy.38
PPI¼proton pump inhibitor. PPIeAC¼PPI, amoxycillin, clarithromycin. PPIeAM¼PPI,
amoxycillin, metronidazole. Levofloxacin triple therapy¼PPI, amoxycillin, levofloxacin.
Quadruple therapy¼PPI, bismuth subsalicylate, tetracycline, metronidazole. Rifabutin
triple therapy¼PPI, amoxycillin, rifabutin. *See text for details of regimens. For doses,
duration and availability, see Therapeutic guidelines: gastrointestinal. Version 5.41 u
Treatment and drug resistance

The decision to treat or not to treatH. pylori infectionmust
be an active one, taking an individual patient’s circum-
stances and risks into consideration. The decision to test
for H. pylori infection is therefore made with therapeutic
intent. Recommended indications for treatment are
summarised in Box 1.

The major determinant of successful eradication is the
presence or absence of pre-treatment antimicrobial
MJA 204 (10) j 6 June 2016 379
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resistance. Lack of adherence with treatment and smok-
ing are also factors.40 The choice of therapy is based on
local antibiotic usage, documented antibiotic resistance
and outcome data (Box 2). Thus, recommended therapies
will vary regionally. The most widely used and recom-
mended treatment (including in Australia) is triple ther-
apy comprising a PPI, amoxycillin and clarithromycin,
usually for 1 week.41 In countries where clarithromycin
has been widely used as monotherapy for other in-
fections, resistance to it is often high (> 20%), which
greatly reduces the effectiveness of this therapy—often to
below the acceptable benchmark eradication rate of
> 80%.This has led to calls to abandon this therapyasfirst-
line treatment and instead use a variety of other combi-
nations and dosing. These so-called concomitant,
sequential or hybrid regimens combine these three drugs
with a nitroimidazole or other agents and increase the
duration of therapy to 10e14 days. However, in
Australia, clarithromycin resistance has been repeatedly
documented to be low (6%e8%),37,42 so this advice may
not be relevant to the Australian situation and has not
been tested locally. Fortunately, resistance to amoxycillin
is virtually non-existent and does not develop after
treatment failure. Conversely, metronidazole resistance
in Australia is known to be very high (45%e50%), almost
certainly due to widespread, long term use of nitro-
imidazoles as monotherapy.43 Therefore, clarithromycin
remains an effective component of triple therapy in
Australia, while adding metronidazole to this combina-
tion will add adverse effects, adherence difficulties and
3 Treating Helicobacter pylori infection in patients with a history of
possible penicillin allergy*

PPI¼proton pump inhibitor. PPIeAC¼PPI, amoxycillin, clarithromycin. PPIeAM¼PPI,
amoxycillin, metronidazole. Levofloxacin triple therapy¼PPI, amoxycillin, levofloxacin.
Quadruple therapy¼PPI, bismuth subsalicylate, tetracycline, metronidazole. Rifabutin
triple therapy¼PPI, amoxycillin, rifabutin. PPIeMC¼PPI, metronidazole,
clarithromycin. *See text for details of regimens. For doses, duration and availability,
see Therapeutic guidelines: gastrointestinal. Version 5.41 *Katelaris P, Katelaris A. J
Gastroenterol Hepatol 2015; 30 Suppl 3: 178.44 u
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cost, while adding only modestly to predicted outcomes.
Such a regimen has not been formally tested in Australia,
and studies from abroad vary in quality and outcomes.
The option of extending the duration of standard triple
therapy has similarly not been tested in Australia, but
such studies areneededas there is anecdotal evidence that
current local results do not match those from randomised
controlled trials published years ago.

For patients who are allergic to penicillin (Box 3), metro-
nidazole may be substituted for amoxycillin, although
pre-treatment metronidazole resistance reduces the
efficacy of this regimen. A penicillin-free, bismuth-
containing quadruple therapy may be used instead (see
below). Alternatively, formal penicillin allergy testing
may be done for the many patients with a remote or un-
likely history of allergy. Up to 80% of such patients have
been found not to be allergic to penicillin and may be
treated with standard therapy.44

The main role of culturing endoscopic biopsy samples is
to monitor changes in antimicrobial resistance over time.
When therapy fails, individual antibiotic sensitivity
testing fromculturedbiopsy samples is seldomhelpful, as
it has little role in clinical decision making. Secondary
clarithromycin resistance frequently follows failure of
first-line therapy and is therefore assumed in this sce-
nario. Repeat treatment with a clarithromycin-containing
combination has a very low rate of success (about 10%).
Moreover, in vitro sensitivity of other antibiotics does not
infer in vivo efficacy, and ad hoc regimens designed in
this way should also be avoided.

Proven second-line or salvage eradication therapies are
well documented, but some of the components of these
combinations are not registered for use and are not
readily available in Australia. They may be obtained
from abroad after approval from the Therapeutic Goods
Administration through the Special Access Scheme, but
second-line therapy should remain the domain of the
interested and informed practitioner. In Australia, three
evidence-based options for second-line therapy have
been evaluated (Box 2). Levofloxacin-based triple ther-
apy (PPI, amoxycillin and levofloxacin) has been shown
to result in high eradication rates irrespective of the
number of prior treatment failures.45 Quadruple therapy
of bismuth subcitrate, a PPI, tetracycline and metroni-
dazole, while clumsy in terms of dosage, is also effective,
as metronidazole resistance is overcome by this four-
drug regimen.37 Rifabutin-based triple therapy may
also be used but is less effective, and the occasional
occurrence of neutropenia tends to limit its use.46 These
combinations may be used sequentially for repeated
treatment failures, if necessary. In experienced centres,
final eradication rates with judiciously chosen therapy
should approach 99%.47
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