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The journey on the road of discovery of Helicobacter
pylori (Hp) to cure of infection associated conditions
ended in Stockholm on December 10, 2005 when Barry
Marshall and Robin Warren received the Nobel Prize in
Physiology or Medicine. All who have traveled this road,
both patients and physicians, should celebrate this jour-
ney with them. It was not an easy journey, at least not
initially, since skeptics lined the path jeering travelers
with chants that infectious ulcer disease and cancer lac-
ked any scientific basis. Now at journeys end the skep-
tics are gone and the scientific world has embraced the
clinical importance of H. pylori and is clamoring to ca-
pitalize on the opportunities presented by Marshall’s and
Warren’s discovery. While prevalence of infection is
declining, it’s clinical and scientific influence will re-
main prominent for decades.

Hp infection causes varied clinical outcomes presu-
mably due to variable intensity and distribution of gas-
tritis and altered gastric acid physiology among infected
individuals. Most pathogenic bacterial strains contain a
specific cluster of genes know as the “cag pathogenicity
island” which encodes for CagA protein and processes
responsible for it’s translocation into host cells. Interce-
[lular CagA induces pro-inflammatory cytokine produc-
tion, interleukin-1B (IL-1 B) and interleukin-8 (IL-8),
which activate and recruit acute inflammatory cells to
the mucosa causing intense gastritis and modifying gas-
tric acid secretion. Specific polymorphisms of the IL-1[3
gene cluster increase risk for stomach cancer. Presuma-
bly more severe gastric inflammation leads to repeated
epithelial injury and repair, eventual mitotic errors, pro-
liferation of chromosomally altered cells, and finally
cancer. An alternative explanation for H. pylori associa-
ted gastric cancer proposes that the inflammatory mi-
lieu of the infected stomach promotes homing and en-
graftment of pluripotent bone marrow derived cells which
in their foreign inhospitable environment exhibit alte-
red growth and differentiation such that epithelial can-
cer develops.

While H. pylori can cause gastric cancer, does eradi-
cation of infection reduce subsequent cancer risk? Ue-
mura followed more than 1,000 Hp infected Japanese
patients with endoscopically resected early gastric can-

cer. Within 8 years 3% of those not receiving treatment
for their infection developed subsequent early stage can-
cers while no cancers developed when infection was
cured. He also performed periodic endoscopy on 1,500
Japanese patients during a mean period of 7.8 years.
Gastric cancer developed in 4% of those in whom infec-
tion persisted while no individual who was uninfected
or received Hp treatment acquired cancer. Individuals
with severe atrophy, corpus-predominant gastritis, and
intestinal metaplasia were at greatest risk for developing
subsequent gastric cancer. Are such pre-malignant mu-
cosal changes reversible or is there a “point of no re-
turn” after which cure of infection no longer prevents
malignant transformation? In a trial by Wong, Hp treat-
ment did not prevent subsequent gastric cancer in the
group as a whole, but in those with no baseline atrophy,
metaplasia or dysplasia antibiotics did significantly pre-
vent gastric malignancy. Gastric acid secretion normali-
zes in most individuals after curing infection, but in those
with severe histological change, physiologic abnormali-
ties are irreversible. As a whole these data suggest that
eradication of H. pylori can modify gastric physiology,
histology and cancer risk but there is likely a point at
which conditions are so advanced that treatment is futi-
le. Thus to be most successful, Hp therapy should be
initiated as early as possible.

Gastric mucosa-associated lymphoid tissue (MALT)
lymphoma is also linked to H. pylori infection particu-
larly strains that produce a truncated flavodoxin pro-
tein, FIdA. Bacterial infection causes mucosal B-cell
proliferation which when sustained, leads to monoclo-
nal malignant transformation through acquisition of
genetic abnormalities such as trisomy 3 or microsatelli-
te instability. Transformed B-cell clones with the gene-
tic translocation t(1;18)(q21;q21) expand independent
of persistent H. pylori and respond poorly to bacterial
eradication. Past treatment of MALT lymphoma invol-
ved chemotherapy, radiotherapy, and surgical resection
but now Hp eradication has emerged as first-line thera-
py. Cure of infection achieves complete remission in the
majority of early low-grade stage E1 (limited to mucosa
and submucosa) tumors. More advanced tumors deve-
lop genetic alterations involving the BCL-10 gene and
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inactivated tumor suppressor genes, pS3 and p16 which
promote high-grade transformation, independent growth
and treatment resistance. Careful staging using endoso-
nography to judge tumor depth, immunohistochemical
analysis, and genetic analysis (if available) are impor-
tant in the diagnosis and management of MALT lym-
phoma. Monoclonal B cells can be detected by molecu-
lar techniques long after successful treatment so
long-term surveillance for recurrence remains important
even in those who achieve apparent complete endosco-
pic and histological remission.

Marshall and Warren’s major contribution was linking
H. pylori to ulcer disease and determining that cure of
infection reduced ulcer recurrence. Host genetics and bac-
terial virulence play key roles in ulcer disease. In ulcer
patients gastritis is more intense and often confined to the
antrum which leads to up regulation of gastrin and down
regulation of somatostatin, the net effect being increased
acid secretion especially following a meal. In some indi-
viduals the acid produced is sufficient to overwhelm mu-
cosal defense and cause an ulcer. But when infection is
cured, acid secretion returns to normal, which explains
why ulcers do not recur. In most areas of the world H.
pylori still causes most ulcers but in the United States,
less than 50% of ulcers are infectious so curing the infec-
tion does not prevent all recurrences.

The relationship between H. pylori and GERD remains
controversial. In Asia despite a high prevalence of in-
fection, individuals with reflux have lower infection ra-
tes. In this region CagA strains are common, host gene-
tics favor corpus-predominant gastritis and lower acid
results from infection. Thus infection could lessen acid
reflux while those not infected with H. pylori would be
more prone to GERD. In Western countries the same
histological and physiological response to infection that
promotes duodenal ulcer might also promote GERD,
making clinical differences between infected and non
infected individuals less striking.

In a similar vein, whether treatment of infection is
harmful or beneficial in GERD patients depends on in-
fection-related histology and physiology. Normalizing
acid secretion by curing H. pylori infection in someone
with hypochlorhydria could initiate reflux symptoms de
novo or complicate treatment of existing symptoms. On
the other hand, when infection related histology and
physiology favor hyperchlorhydia eliminating infection
could actually improve reflux symptoms and Hp status
would not affect treatment response.

How to test for H. pylori is as important as whom to
test. In older individuals or those with alarm features

that could indicate an ulcer or cancer, endoscopic tes-
ting is preferable while non-invasive testing is appro-
priate for others. Serology is the most common non-in-
vasive technique used in the US although it is inaccurate
when the prevalence of infection is low. Also primary
care physicians often use serology inappropriately to
monitor success of treatment despite availability of bet-
ter non-invasive tests. Outside the US, physicians are
more likely to use more accurate tests but even these
“better” tests (urea breath test, stool antigen test) are not
perfect; their results are affected by concomitant acid
suppressive medication.

Efficacy, cost, side effects, ease of administration and
prevalence of antibiotic resistance should guide H. pylori
treatment. No single antibiotic can cure infection and no
single therapeutic regimen has emerged as ideal. Current
treatment options are complicated and include combi-
nations of acid suppressive medications and two or more
antibiotics dosed several times daily for one to two wee-
ks. Side effects of therapy are frequent so patient com-
pliance can be a problem. Primary antibiotic resistance
is more common than previously thought and secondary
resistance invariably develops when initial treatment
fails. Simplifying regimens or shortening treatment du-
ration usually reduces effectiveness. Although treatment
success varies among countries, available regimens are
generally effective in over 75% of individuals.

A PPI together with amoxicillin (1 gram) and clari-
thromycin (500 mg) each dosed twice daily for 7-14 days
has emerged as the first line treatment of choice. If a
patient is allergic to penicillin, metronidazole 500 mg
can be substituted for amoxicillin but efficacy is less
since imidizole resistance is common. If initial treatment
fails, re-treatment with 2 weeks of bismuth-based qua-
druple therapy with high dose metronidazole (500 mg)
is a reasonable option but this complicated regimen fos-
ters non compliance. A simpler regimen, a PPI together
with amoxicillin (1 gram) and levofloxacin (250 mg or
500 mg) each twice daily for 7-14 days, is now the “res-
cue” treatment of choice The recent observation that gly-
cans normally found in the stomach can inhibit H. pylo-
ri could lead to novel “pylori specific” treatments. This
and an effective H. pylori vaccination could control and
possibly eliminate the most common world-wide bacte-
rial infection.

REFERENCES

1. Ernst PB, Peura DA, Crowe SE. The translation of Helicobacter pylori
basic research to patient care. Gastroenterology 2006; 130(1): 188-
206.



Rev Gastroenterol Mex, Vol. 71, Supl. 1, 2006

33
Peura DA

. Suerbaum S, Michetti P. Helicobacter pylori infection. N Engl J Med
2002; 347(15): 1175-86.

. Calam J, Gibbons A, Healey ZV, Bliss P, Arebi N. How does Helicobac-
ter pylori cause mucosal damage? Its effect on acid and gastrin physiolo-
gy. Gastroenterology 1997; 113(6 Suppl.): S43-9.

. Pandolfino JE, Howden CW, Kabhrilas PJ. H. pylori and GERD: is less
more? Am J Gastroenterol 2004; 99(7): 1222-5.

. Ramsoekh D, van Leerdam ME, Rauws EA, Tytgat GN. Outcome of
peptic ulcer bleeding, nonsteroidal anti-inflammatory drug use, and
Helicobacter pylori infection. Clin Gastroenterol Hepatol 2005; 3(9):
859-64.

. Nardone G. Review article: molecular basis of gastric carcinogenesis.
Aliment Pharmacol Ther 2003; 17(Suppl. 2): 75-81.

. Houghton J, Wang TC. Helicobacter pylori and gastric cancer: a new
paradigm for inflammation-associated epithelial cancers. Gastroentero-
logy 2005; 128(6): 1567-78.

j—

. Figueiredo C, Machado JC, Pharoah P, Seruca R, Sousa S, Carvalho R,

et al. Helicobacter pylori and interleukin 1 genotyping: an opportunity to
identify high-risk individuals for gastric carcinoma. J Natl Cancer Inst
2002; 94(22): 1680-7.

. Wong BC, Lam SK, Wong WM, Chen JS, Zheng TT, Feng RE, et al. Heli-

cobacter pylori eradication to prevent gastric cancer in a high-risk region
of China: a randomized controlled trial. JAMA 2004; 291(2): 187-94.

. Fischbach W, Goebeler-Kolve ME, Dragosics B, Greiner A, Stolte M.

Long term outcome of patients with gastric marginal zone B cell lympho-
ma of mucosa associated lymphoid tissue (MALT) following exclusive
Helicobacter pylori eradication therapy: experience from a large pros-
pective series. Gut 2004; 53(1): 34-7.

. Meyer JM, Silliman NP, Wang W, Siepman NY, Sugg JE, Morris D, et al.

Risk factors for Helicobacter pylori resistance in the United States: the
Surveillance of H. pylori Antimicrobial Resistance Partnership (SHARP)
Study, 1993-1999. Ann Intern Med 2002; 136(1): 13-24.



