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Barry J Marshall & J Robin Warren
The Nobel Prize in Physiology/Medicine 2005

""for their discovery of the bacterium Helicobacter
pylori and its role in gastritis and peptic ulcer disease"
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Helicobacter Pylori

General Characteristics

H. pylori is a newly discovered stomach infection which
was first reported by Barry Marshall and Robin Warren in
1983

e H. pylori is major human pathogen

e The bacterium lives in the stomach of about half the people
in the world. Many are apparently well, and most have an
inflammation of the stomach lining (gastritis) which can
leads to ulcers and possibly cancer of the stomach
Produce urease, mucinase, and catalase

¢ Highly motile microorganisms

Growth requires a microaerophilic atmosphere and is slow
(3 to 5 days)
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Morphology and Structure

e Gram-negative, helical (spiral or curved) with
blunted/rounded ends in gastric biopsy specimens
e Cells become rod-like and coccoid on prolonged culture
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® Size 0.5-1.0 x 2.5-5.0 pm
e There are 2~6 flagella at one end (lophotrichous)
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e The cell wall structure is typical of gram-negative
bacteria

**All gram negative bacteria have cell wall consists of lipid
A (endotoxin)



Epidemiology

Infection with H. pylori causes what is perhaps the most
prevalent disease in the world
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The organism is found in the stomachs of 30 to 50% of
adults in developed countries and it is almost universal in
developing countries

The exact mode of transmission is not known, but is
presumed to be person to person by the fecal—oral route or by
contact with gastric secretions in some other way
Colonization increases progressively with age
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Once established, the same strain persists at least for decades,
probably for life
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e H. pylori is the most common cause of gastritis, gastric ulcer,

and duodenal ulcer. It is also linked to gastric
adenocarcinoma, and gastric mucosa-associated lymphoid
tissue lymphoma (MALToma)
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Pathogenesis
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H. pylori employs multiple mechanisms to adhere to the
gastricmucosa and survive the hostile acidic medium of
the stomach:

1. At the mucosa, adherence is mediated by surface
proteins, one of which binds to Lewis blood group
antigens, often present on the surface of gastric
epithelial cells

2. Motility provided by the flagella allows the organisms
to swim to the less acid pH locale beneath the gastric
mucus

3. Urease creates a more neutral micro- environment by
ammonia production

Urea + H, +2H20-> bicarbonate + ammonia

In the presence of UREASE

4. Immune response directed against infection including
WBC can not get through stomach lining effectively
(mucosa also protects Helicobacter from immune
response)



Virulence Factors

1.A prolonged and aggressive inflammatory response could
lead to epithelial cell death and ulcers

2.H. pylori secrets Vaculating cytotoxin (VacA) generating
multiple large cytoplasmic vacuoles that mediates epithelial cell
erosion seen in human infection

< sl Jie Jeaty (vacule) el («:Vaculating cytotoxin

3.H. pylori also secrets cytotoxin associated proteins (Cag) that
contribute to the inflammatory process

4.Lipopolysaccharide (LPS) play a role in mediating the toxic
effect of H. Pylori

5.Catalse and superoxide dismutase inhibit phagocytosis

6.Mucinase and phospholipase disrupt gastric mucosa
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H. pylori Associated Diseases

80% asymptomatic

5-15% peptic ulcer disease

10%  non-ulcer dyspepsia s e
1-3% gastric adenocarcinoma
0.5% gastric MALToma



Clinical Presentation

e Primary infection with H. pylori is either silent or
causes an illness with nausea and upper
abdominal pain lasting up to 2 weeks

® Years later:

1.Many patients may remain asymptomatic for decades

2.Acute complication like perforation that can lead to extensive
bleeding and peritonitis
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3.Chronic complication including gastritis and peptic ulcer
disease presented with nausea, anorexia, vomiting, epigastric
pain, and less specific symptoms such as indigestion

4.Might end with stomach cancer

Duodenal Ulcer (DU) Gastric Ulcer (GU)
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Laboratory Diagnosis

® The most sensitive means of diagnosis is endoscopic
examination and biopsy:
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. Direct examination: gram-negative spiral bacteria

2. Histological examination: inflammatory cells and mucosal
cell damage

3. Culture of the gastric mucosa (1 week in humidified,
microphilc, 35-37 °C on selective or non-selective agar)

4. Biochemical test:

Urease detection by pH change in coloured media
Oxidase positive
Catalase positive

Rapid non-invasive test:

1. Urea breath test: the patient ingests 13C- or 14C-labeled
urea, from which the urease in the stomach produces
products that appear as labeled CO2 in the breath
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2. Stereological test: a number of methods for detection of
antibody directed against H. pylori are now available (1gG
or IgA)

3. H. pylori stool antigen test
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Treatment and Prevention

e H. pylori is susceptible to a wide variety of antimicrobial
agents. Triple chemotherapy for 2 weeks (synergism):
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1. Proton pump inhibitor (e.g., omeprazole)

2. One or more antibiotics (e.g., clarithromycin; amoxicillin;
metronidazole)

3. Bismuth compound
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e Cure rates approaching 95% have been achieved

e Prevention of H. pylori disease awaits further understanding
of transmission and immune mechanisms

¢ Prophylactic treatment of asymptomatic persons colonized

with H. pylori is not yet recommended  ssle il ds 4l Ka
33 5 (al e adaie Lo ) Gl saai; Lo slaladl (10400 () o 28 laa dlle |y Sl
T PR ESPOVRERRYS



