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Worldwide, cancer of the stomach is the fourth most common
cancer and is the second leading cause of cancer deaths. Gastric cancer
is common in many regions of Asia and one of the many factors
associated with it is the high prevalence of Helicobacter pylori [Hp]
infection. Hp has been designated by the WHO as a class 1 (definite)
carcinogen and the association between chronic Hp infection and
the development of gastric cancer has been established by numerous
publications. Up to 76-95% of gastric cancers are associated with
Hp infection [1-3]. Among the many factors expressed by Hp,
gastric carcinogenesis via the cag A pathway is the most studied. In
individuals infected with CagA-positive strains, a meta-analysis of 16
case-control studies showed a further increase in the risk for gastric
cancer by 1.64 fold [4] However, due to improved sanitation amidst
better living conditions, heightened patients and physician awareness
and widespread Hp eradication practices, a decreasing prevalence of
Hp infection is observed even in previous high-prevalence regions.
We have also noted that the number of patients with gastric cancer
consulting our institution, a tertiary academic hospital, has diminished
remarkably in the last several decades. Thus, we designed a study to
determine the incidence of gastric cancer, as well as, Hp infection over
a ten-year period as seen in our tertiary referral center and evaluated
the relationship between Hp infection and gastric cancer.

In order to determine current Hp infection, we performed rapid
urease tests (RUT) and/or histopathology of gastric biopsies taken
from the antrum, incisura angularis and gastric corpus on all adult
patients who underwent esophagogastroduodenoscopy (EGD)
between January 1, 2004 until December 31, 2013. In addition to Hp
status, other demographic data were also recorded, i.e., age, sex, height,
weight, and BMI. Over a 10-year period, a total of 8,520 patients were
included in this analysis. Ninety-six (1.13%) patients were diagnosed
with gastric adenocarcinoma (9.6 £ 6.4 cases/year) and 1,708 (20.1%)
patients tested positive for Hp infection (170.9 £ 79.0 cases/year). Up
to 82% are non-cardia gastric cancers and 42% are infected with Hp
(Table 1). The most common clinical presentation of gastric cancer is
epigastric pain (30%). Half of the lesions are infiltrating and 11% are
completely obstructing lesions at the time of diagnosis. The Chi square
test was used to determine whether Hp infection was significantly
associated with gastric malignancy while the Pearson correlation test
was used to establish a relationship between the annual incidence of
gastric cancer and that of Hp infection.

Our analysis revealed that Hp infection is significantly associated
with gastric malignancy (p<0.001) among the patients we examined
during the last 10 years. In addition, a strong correlation was
determined between the decreasing trend in the annual incidence of
Hp infection (31.71% to 8.69%) and the corresponding decrease in the
incidence of gastric malignancy (1.82% to 0.21%) observed from 2004
to 2013 (R=0.884, p=0.001; Figure 1).

In 2006, a review of 5 meta-analyses showed that H pylori infection
isassociated with approximately a two-fold increase in the risk of gastric
cancer [5,6] A meta-analysis of 15 papers, 10 of which were from Japan,
revealed that H. pylori eradication therapy statistically diminished

the prevalence of clinical gastric cancer by approximately one third
[7] Studies by Uemura et al showed that recurrence of early gastric
cancer can be prevented by Hp eradication [8]. In the West reports of
a diminishing incidence of gastric cancer related to a decrease in Hp
prevalence have been published several decades ago [9].

Experts believe that a recent report of the global decrease in
gastric cancer incidence is largely attributed to Hp eradication. This is
probably true in the in the areas of the world where most patients have
easy access to medical care and Hp eradication is aggressively pursued
by both primary care physicians and by national health services.

The result of this study describes the real world observations on
how the incidence of gastric cancer is significantly influenced by the
diminishing number of Hp-infected patients in the developing world
-where Hp infection used to be prevalent. In Asia, access to care, as well
as, health services is generally poor, yet a phenomenon similar to what
is observed in the West is slowly unfolding currently [10,11].

Among other factors, increasing awareness of both the public and
medical colleagues about the risks of gastric cancer associated with
Hp infection and timely and aggressive Hp eradication treatment of
infections diagnosed during opportunistic Hp testing in the primary
physicians’ clinics may be additional factors contributing to these
observations. In 2005, we also reported a significant reduction in peptic
ulcer disease and Hp prevalence in our center over a seven-year period
[12,13]. These time-trend observations in gastric malignancy and Hp
are similar with those noted with peptic ulcer disease whereby a strong
correlation with the decreasing trend in the annual incidence of Hp
infection was determined earlier.

Major clinical practice guidelines recommend strongly the testing
for and subsequent eradication of Hp infection among those who
have tested positive for the infection, most notably in regions where
the Hp prevalence is high, in those with severe gastric atrophy, prior
history of resected gastric cancer, those who have had a history
(and complications) of peptic ulcer disease, etc. The Maastricht IV
recommends to eradicate Hp infection because it is the most consistent
risk factor for gastric cancer. Hp eradication abolishes the inflammatory
response and slows, arrests and in some cases reverses the progression
of atrophy. Its elimination is therefore the most promising strategy to
reduce the incidence of gastric cancer because there is strong evidence
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Hp positive Hp negative P value
Gastric cancer 36 59 0.001
No gastric cancer 1673 6752

Table 1: Distribution of patients according to gastric cancer and Hp Status.
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Figure 1: Correlation of gastric cancer and H. pylori Incidence from 2004-2013.

that its eradication reduces the risk of gastric cancer development.

While, as shown above, an effective eradication treatment has
always to be pursued, an issue of growing concern is not only the
rising incidence of adverse effects by administering high dosage of
antibiotics (up to about 30%), but also the antibiotic resistance. This is
significantly affecting the success of triple therapies eradication rates.
In particular, between 38% and over 50% of eradication treatment
with either metronidazole or clarithromycin, respectively, have been
reported [14]. Despite several reports suggesting the potential use of
herbal compounds either in adjunct [15] or as a sole treatment [16]
for eradication of HP, to date no firm conclusion can be drawn due
to the wide heterogeneity and often poor design of such studies [17].
Ourselves, few years ago, did stool culture of HP, tested it in vitro
against multiple potential herbal extracts and administered subjects
with such would-be “specific” formulations shown to be the most
bactericidal (Marotta et al. unpublished). Although our population
consisted of naive subjects but also a group which had failed the first
eradication attempt with conventional regimes, the eradication rate in
both was poor (below 45%) and the study had to be abandoned for
ethical implications.

While the search of any either pharmacological or
phytopharmacological optimization of eradication treatments moves
on, for the time being, a strict application of the above guidelines
deserves the highest attention from medical practitioners.

References

1. Danesh J (1999) Helicobacter pylori infection and gastric cancer: systematic
review of the epidemiological studies. Aliment Pharmacol Ther 13: 851-856.

2. Eslick GD, Lim LLY, Byles JE Xia HH, Talley NJ (1999) Association of
Helicobacter pylori infection with gastric carcinoma: a meta-analysis H. pylori
Infection and Gastric Carcinoma. The American Journal of Gastroenterology
94: 2373-2379.

Helicobacter and Cancer Collaborative Group (2001) Gastric cancer and
Helicobacter pylori: a combined analysis of 12 case control studies nested
within prospective cohorts. Gut 49: 347-353.

Huang JQ, Zheng GF, Sumanac K, Irvine EJ, Hunt RH (2003) Meta-
analysis of the relationship between cagA seropositivity and gastric cancer.
Gastroenterology 125: 163-1644.

Eslick GD (2006) Helicobacter pylori infection causes gastric cancer? A review
of the epidemiological, meta-analytic, and experimental evidence. World J
Gastroenterol 12: 2991-2999.

Uemura N, Okamoto S, Yamamoto S, Matsumura N, Yamaguchi S, et al.
(2001)Helicobacter pylori infection and the development of gastric cancer. N
Engl J Med. 345: 784-789.

lto M, Takata S, Tatsugami M, Wada Y, Imagawa S et al. (2009) Clinical
prevention of gastric cancer by Helicobacter pylori eradication therapy: a
systematic review. J Gastroenterol 44: 365-371.

Uemura N, Mukai T, Okamoto S, Yamaguchi S, Mashiba H, et al. (1997) Effect
of Helicobacter pylori eradication on subsequent development of cancer after
endoscopic resection of early gastric cancer. Cancer Epidemiol Biomarkers
Prev. 6:639-642.

Rehnberg-Laiho, Rautelin LH, Koskela H S. Sarna, E. Pukkala, et al (2001)
Decreasing prevalence of helicobacter antibodies in Finland, with reference to
the decreasing incidence of gastric cancer. Epidemiology and Infection 126:37-
42

. Inoue M, Tsugane S (2005) Epidemiology of gastric cancer in Japan. Postgrad

Med J 81: 419-424

. Chen J, Xiao LB, Wang QY, Hu PJ, Chen MH (2007) Decreasing Seroprevalence

of Helicobacter pylori Infection during 1993-2003 in Guangzhou, Southern
China. Helicobacter 12:164-169

.Wong SN, Sollano JD, Chan MM, Carpio RE, Tady CS, et al. (2005) Changing

trends in peptic ulcer prevalence in a tertiary care setting in the Philippines: A
seven-year study. Journal of Gastroenterology and Hepatology 20: 628-632.

. Malfertheiner P, Megraud F, O’'Morain C, Atherton J, Anthony TR, et al. (2012)

Management of Helicobacter pylori infection the Maastricht 1V/ Florence
Consensus Report. Gut 61:646e664.

.Dore MP, Leandro G, Realdi G, Sepulveda AR, Graham DY (2000) Effect

of pretreatment antibiotic resistance to metronidazole and clarithromycin on
outcome of Helicobacter pylori therapy: a meta-analytical approach. Dig Dis
Sci 45:68-76.

. Shidfar F, Agah S, Ekhlasi G, Salehpour A, Ghourchian S (2012) Lycopene an

adjunctive therapy for Helicobacter pylori eradication: a quasi-control trial. J
Complement Integr Med 9: Article 14.

.Hamasaki N, Ishii E, Tominaga K, Tezuka Y, Nagaoka T, et al. (2000) Highly

selective antibacterial activity of novel alkyl quinolone alkaloids from a Chinese
herbal medicine, Gosyuyu (Wu-Chu-Yu), against Helicobacter pylori in vitro.
Microbiol Immunol 44:9-15.

.Lin J, Huang WW (2009) A systematic review of treating Helicobacter pylori

infection with Traditional Chinese Medicine. World J Gastroenterol 15:4715-
4719.

Clin Pharmacol Biopharm
ISSN: 2167-065X CPB, an open access journal

Volume 4 - Issue 4  1000e121


http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1728434/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1728434/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1728434/
http://www.ncbi.nlm.nih.gov/pubmed/14724815+
http://www.ncbi.nlm.nih.gov/pubmed/14724815+
http://www.ncbi.nlm.nih.gov/pubmed/14724815+
http://www.ncbi.nlm.nih.gov/pubmed/?term=Helicobacter+pylori+infection+causes+gastric+cancer%3F+A+review+of+the+epidemiological%2C+meta-analytic%2C+and+experimental+evidence
http://www.ncbi.nlm.nih.gov/pubmed/?term=Helicobacter+pylori+infection+causes+gastric+cancer%3F+A+review+of+the+epidemiological%2C+meta-analytic%2C+and+experimental+evidence
http://www.ncbi.nlm.nih.gov/pubmed/?term=Helicobacter+pylori+infection+causes+gastric+cancer%3F+A+review+of+the+epidemiological%2C+meta-analytic%2C+and+experimental+evidence
http://www.ncbi.nlm.nih.gov/pubmed/11556297
http://www.ncbi.nlm.nih.gov/pubmed/11556297
http://www.ncbi.nlm.nih.gov/pubmed/11556297
http://www.ncbi.nlm.nih.gov/pubmed/19333542
http://www.ncbi.nlm.nih.gov/pubmed/19333542
http://www.ncbi.nlm.nih.gov/pubmed/19333542
http://www.ncbi.nlm.nih.gov/pubmed/9264278
http://www.ncbi.nlm.nih.gov/pubmed/9264278
http://www.ncbi.nlm.nih.gov/pubmed/9264278
http://www.ncbi.nlm.nih.gov/pubmed/9264278
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2869672/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2869672/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2869672/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2869672/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1743301/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1743301/
http://www.ncbi.nlm.nih.gov/pubmed/17309754
http://www.ncbi.nlm.nih.gov/pubmed/17309754
http://www.ncbi.nlm.nih.gov/pubmed/17309754
http://www.ncbi.nlm.nih.gov/pubmed/15836714
http://www.ncbi.nlm.nih.gov/pubmed/15836714
http://www.ncbi.nlm.nih.gov/pubmed/15836714
http://gut.bmj.com/content/61/5/646.full.pdf
http://gut.bmj.com/content/61/5/646.full.pdf
http://gut.bmj.com/content/61/5/646.full.pdf
http://www.ncbi.nlm.nih.gov/pubmed/10695616
http://www.ncbi.nlm.nih.gov/pubmed/10695616
http://www.ncbi.nlm.nih.gov/pubmed/10695616
http://www.ncbi.nlm.nih.gov/pubmed/10695616
http://www.ncbi.nlm.nih.gov/pubmed/22850072
http://www.ncbi.nlm.nih.gov/pubmed/22850072
http://www.ncbi.nlm.nih.gov/pubmed/22850072
http://www.ncbi.nlm.nih.gov/pubmed/10711594
http://www.ncbi.nlm.nih.gov/pubmed/10711594
http://www.ncbi.nlm.nih.gov/pubmed/10711594
http://www.ncbi.nlm.nih.gov/pubmed/10711594
http://www.ncbi.nlm.nih.gov/pubmed/19787835
http://www.ncbi.nlm.nih.gov/pubmed/19787835
http://www.ncbi.nlm.nih.gov/pubmed/19787835
http://www.ncbi.nlm.nih.gov/pubmed/10383517
http://www.ncbi.nlm.nih.gov/pubmed/10383517
http://www.ncbi.nlm.nih.gov/pubmed/10483994
http://www.ncbi.nlm.nih.gov/pubmed/10483994
http://www.ncbi.nlm.nih.gov/pubmed/10483994
http://www.ncbi.nlm.nih.gov/pubmed/10483994

	Title
	Corresponding author
	Table 1
	Figure 1
	References 

