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I ntroduction

Helicabacter pylori is one of the commonest infections
in human, affecting 30% to 50% of people worldwide.* It
isassociated with the devel opment of peptic ulcer, chronic
gastritis and gastric cancer and may play arolein asmall
subset of patients with non-ulcer dyspepsia. H. pylori
infection is of clinical importance because eradication of
H. pylori infectionin patients with peptic ul cer disease has
been shown to prevent ulcer recurrence. The effectiveness
of H. pylori eradication in prevention of cancer, however,
remains unproven.

Microbiology

H. pylori appearsasaGram-negativebacterium. Itis2to
4 um long and 0.5 to 0.8 um wide and has one to five
sheathed flagella that are up to 25 um long and originate
from one of the poles. It has a translucent cytoplasmic
region and a polar membrane. It is usually seen in gastric
biopsies in the spira form. H. pylori can lose its spira
marphology and turn into coccoid forms, as the culture
ages.?Coccoidformsof H. pylori areusually non-culturable
but viable, although dead, degenerative forms and viable
but culturable forms probably exist. The coccoid forms of
H. pylori may beimportant intransmission of theinfection
asthey seemto survivein stool samplesand inriver water.
It has also been postulated that coccoid forms may be
responsiblefor some of treatment failures, asthey could be
resistant to the antibiotics used.

Epidemiology

The prevalence of H. pylori is higher in developing
countriesthanin devel oped countriesand riseswith age up
to 60 years.® No significant difference in prevalence has
beenfound betweenthetwo gender. Oral-oral transmissions
from parents to children and between personsin crowded
institutions seem to occur. In arecent report from Japan,
H. pylori specific DNA obtained from water, soil, rivers,
pondsaround theresidenceof subjectswho had participated
in an epidemiological survey were found to be highly
homologous with the H. pylori sequence in the Gen Bank

database suggesting that the subjects could have been
infected by water containing H. pylori.* A faeca-ora
transmission through drinking water has been proposed.
Food-borne infection is possible, as H. pylori has been
shown under experimental conditionsto surviveinready to
eat food (milk and tofu) at 4°C.5

Diagnosis of Helicobacter pylori

The diagnosis of H. pylori infection can be made using
several invasive or non-invasive techniques.

Invasive tests Non-invasive tests

Endoscopy-based tests C-urea breath test

Rapid urease test Serology (1gG, IgA)
Direct microscopy Stool antigen test (HpSA)
Histology

Culture

Polymerase chain reaction (PCR)

Serology

Serological testsfor diagnosisof H. pylori infection rely
on detection of 1gG antibodies to H. pylori. In children,
false negative can occur from afew weeksto afew months
after an infection before an immune response occurs.
Serology is an unreliable method in determination of
eradication because 1gG levels remain detectable after
treatment.

Urea Breath Test (UBT)

The UBT isareliabletest for H. pylori before and after
treatment.

Thisisthetest of choicefor determining cureof infection
when clinically indicated and when repeat endoscopy is
unnecessary, as the sensitivity and specificity is >95%.
WhenusingaUBT todeterminecureof H. pylori infection,
it should be done at |east 4 weeks after stopping treatment.
Both C® and C* breath tests are available in Singapore.
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Stool Antigen Test (HpSA)

A new test, which detects the presence of H. pylori
antigeninthestool, hasbeenintroduced. Itssensitivity and
specificity are comparable to C-UBT at 93.8% and 90%°
and is extremely useful in children. Like the C-UBT, itis
very useful in monitoring the response to eradication

therapy.

Invasive Tests

The invasive tests (which depend on obtaining gastric
biopsies, rapid ureasetest, histology and culture) areroutine
and are useful in pre-treatment diagnosis as well as in
monitoring effectiveness of eradication therapy.

H. pylori and Gastr oduodenal Disease
1. Gastric Cancer

H. pylori is associated with the development of peptic
ulcers (duodenal and gastric ulcers). Eradication of
H. pylori prevents ulcer recurrence in 95% of patients. In
addition, a strong association between H. pylori infection
and gastric cancer has been reported based on
epidemiological studies. A meta-analysisof cohort or case
control studies showed that the oddsratio (OR) for gastric
cancer in H. pylori infected patientsis 1.92, and isequally
associated with the intestinal or diffuse type of gastric
cancer.” H. pylori infection is associated with (distal) non-
cardiac cancer and NOT with cardiac (proximal) cancer.
H. pylori infectionisalso associated withMALT (mucosa-
associated lymphoid tissue) lymphoma. Eradication of
H. pylori is useful in the treatment of MALT lymphoma
with aremission rate of about 75% at 2 years. Thereisas
yet no definite evidence to show that eradication of
H. pylori isuseful in the treatment or prevention of gastric
adenocarcinoma. H. pylori eradication is recommended
after resection of early gastric cancer.

2. Non-ulcer Dyspepsia

Dyspepsia, defined as pain or discomfort centred in the
upper abdomen, isextremely common. Under the Romel|
definition, predominant symptoms of heartburn and reflux
are excluded from dyspepsia. Non-ulcer dyspepsia is
diagnosed when no structural or biochemical explanation
isidentified after appropriateinvestigation. Epidemiological
data showed that prevalence of H. pylori infection in
patientswith non-ul cer dyspepsiaishigher (but not reaching
statistical significance) than in the community. In the last
few years, several well-designed trials on the effect of
eradicationof H. pyloriin patientswith dyspepticsymptoms
have been carried out.

Based on meta-analysis of 12 trials, M oayyedi® showed
that there was a small benefit of H. pylori eradication
treatment at 12 months (relative risk reduction was 9%). It
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was estimated that 15 patients needed to be treated to cure
1 extra case of non-ulcer dyspepsia. However, Laine et al®
showed that when only studiesthat used standard definition
of dyspepsia (excluding reflux symptoms) were included
in the analysis the OR was 1.04 and concluded there was
little evidence to support the use of H. pylori eradication
therapy in patientswith non-ulcer dyspepsia. Outside Asia,
a'test and treat’ strategy of dyspepsiai.e. treating patients
with dyspepsia (with no alarm symptoms) with H. pylori
eradication without further investigation has been
recommended, although the evidence for such
recommendation was lacking. Recent datafrom the Leeds
HEL P Study Group®® showedthat 15% of dyspeptic patients
who were infected with H. pylori could be cured by
eradication therapy. Overall, it was estimated that 20
H. pylori positive dyspeptics needed to take eradication
therapy for 1 dyspeptic patient to be successfully treated in
the community. The study also revealed that H. pylori
treatment had no significant effect onquality of lifeand the
clinical effectsof a‘test and treat’ effect are small and the
cause of dyspepsia uncertain.

In Singapore, the working party on H. pylori of the
Gastroenterological Society of Singapore recommends
empirical treatment (with antisecretory agents or
prokinetics) followed by endoscopy for new onset
uninvestigated dyspepsia, rather than a ‘test and treat’
strategy.!*

Peptic Ulcer Disease

Eradicating H. pylori infection in patients with peptic
ulcer disease with complications such as bleeding leads to
cureof the peptic ulcer and preventsrelapse. Thisistruefor
both duodenal and gastric ulcers. In a person who had
peptic ulcer disease and ingested non-steroidal anti-
inflammatory drugs (NSAIDs), H. pylori infection and
NSAIDs gastropathy should be treated independently i.e.
eradicate H. pylori; prescribe co-medication using proton
pumpinhibitors (PPIs) or PGE, with NSAIDs; or use COX
Il inhibitors.

Reflux Oesophagitis

The relationship between gastro-oesophageal reflux
disease (GERD) and H. pylori isunclear, athough thereis
epidemiological data to suggest that H. pylori infection
may have a protective role against reflux. Proton-pump
inhibitors produce higher intragastric pH in H. pylori
positivepatientsthan H. pylori negativepatients. A slightly
higher number of H. pylori positive GERD patientsrespond
to PPl therapy than H. pylori negative GERD.* Thiscould
be overcome by higher dose of PPI or nocturnal doseof H,
blocker. There is concern that prolonged PPl given for
treatment of reflux oesophagitisinthepresenceof H. pylori
could result in greater risk of atrophic gastritis. To date, a
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follow-up study of up to 11 years has failed to show a
significant increase in atrophic gastritisin PPl users.®

Treatment

Currently, the treatment of H. pylori infection involves
PPI (omeprazole, lansoprazol e, rabeprazol e, lansoprazol €)
combined with two antibiotics chosen from amoxycillin,
metronidazole, clarithromycin given for 1 week.
Metronidazole resistance affects triple therapy using the
amoxycillin, metronidazole and PPl combination. An
eradication rate of 94% hasbeen reportedin Southeast Asia
with omeprazole 20 mg BD, amoxycillin 1 gm BD or
metronidazole 400 mg BD and clarithromycin 500 mg
BD.* However, with PPl-metronidazole-clarithromycin
there is the potential for resistance to both metronidazole
and clarithromycin and PPI-amoxycillin-clarithromycinis
the first-line treatment in countries where metronidazole
resistance is high (>30%). When treatment failure with
either of theseregimensisencountered, quadrupletherapy
using PP, tetracycline, metronidazole and bismuth for a
week could result in eradication rate of 70%.

Newer salvage therapeutic regimens involving a new
combination of PPI, rifabutin and clarithromycin have
beenreportedinpreliminary trial sto producean eradication
rate of 84%.

Molecular Biology

Theclinical outcome of H. pylori induced may be dueto
differencesinvirulenceamong specific strains, host factors
or avirulent strain in asusceptible host. Virulence factors
have been the subject of extensive study. Several genes
havebeenidentifiedthat may play aroleinthepathogenicity
of H. pylori. VacA gene encodes a vacuolating toxin that
becomes activated at low pH and leadsto gastric epithelial
erosionsafter activebacterial secretion. Thegeneispresent
inal H. pylori strains. The signal regionislocated at the 5
end of the gene, occursas S, or S, alele. Vac A S, strains
produce moderate to large amount of toxins whereas S,
strains produce very little toxin. The cytotoxin associated
antigen (CagA) is a surface™ protein encoded by CagA
gene, which is one of the 40 genes contained in the PAI
(pathogenicity island). Neither CagA or the PAI actually
produces toxin. For some reason, however, VacA (the
vacuolating toxin) isnot secreted unlessthe PAI ispresent.
Recently, the Cag pathogenicity island has been shown to
encode atype |V bacteria secretion machinery and CagA
has been found to be secreted into gastric epithelia cells,
becomesphosphorylated and, becomesinvolvedinbacteria-
induced signal transduction. Cag PAI products induce
interleukin-8 secretion from gastric epithelia cells and

cause inflammation. Host factors have been relatively less
studied currently, but HLA, Lewisantigensandinterleukin-
1 have been proposed to haveimportant roles. Currently, it
is uncertain whether bacterial factors or host factors are
more important in determining the clinical outcome of H.
pylori infection.
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