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Gastric cancer is a heterogeneous, multifactorial, aggressive disease that has been and remains one of the
most common causes of cancer-related deaths and a significant public health issue worldwide. Currently,
gastric cancer shows decreasing trends in its incidence and mortality in some geographic areas; however,
the disease still shows a poor prognosis and remains difficult to cure. The prognosis for gastric cancer
patients depends on the stage at which the gastric cancer is detected, and complete excision of the cancer
is the only proven curative option. Gastric cancer prevention remains a priority. Patients at higher risk
should be screened for early detection and chemoprophylaxis. Surgical resection enhanced by standardized
lymphadenectomy remains the gold standard in the treatment of gastric cancer. Systemic therapy improves
long-term disease-free survival compared to surgical treatment alone. Palliative chemotherapy in patients
with inoperable gastric cancer prolongs survival and improves the quality of life. Demographic, ecological,
environmental, cultural, and genetic variables all contribute to the heterogeneity of gastric cancer; however,
environmental risk factors play an important role throughout all the stages of the disease progression,
management, and surveillance. In this review, we address the role of important environmental risk factors
in the onset of gastric cancer and highlight the current treatment modalities and prevention measures.
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varies in different parts of the world.*-*! Less than a
century ago, gastric cancer was the most common
cancer in the United States. Over the last decade,
gastric cancer is mostly prevalent cancer in Eastern
Asia, East Europe, and South America, whereas the
lowest rates are reported in North America and most
parts of Africa. As such, the annual age-standardized
gastric cancer incidence rates per 100,000 in men are
65.9 in Korea versus 3.3 in Egypt.[®! According to
Global Cancer Observatory (GLOBOCAN, 2018),
gastric cancer is the third-leading cause of cancer
death worldwide, following lung and colorectal
cancer in overall mortality. Gastric cancer has the
fifth highest incidence among cancers, with 5.7%
of all new cases attributable to the disease. Over a
million, new cases of gastric cancer are diagnosed
worldwide annually.!>®!

Evidence indicates that gastric cancer is also
one of the most behaviorally influenced and thus
preventable.’”! Gastric cancer may be subdivided
into three distinct subtypes: proximal, diffuse, and
distal gastric cancer based on the histopathologic
and anatomic criteria. Each subtype is associated
with a unique.”? This uniqueness was facilitated by
the multifactorial nature of gastric cancer, which
shows a complex interplay between genetics as well
as lifestyle and environmental factors.>”)

Although gastric cancer’s etiology is a complex
topic, the most important and well-studied risk
factors are Helicobacter pylori infections and host
genetic factors, such as a positive family history for
gastric cancer and/or a pro-inflammatory genetic
profile. As such, the most recent study conducted at
the National Cancer Center in South Korea among
1676 persons with H. pylori infection who had
a family history of gastric cancer in first-degree
relatives reported that H. pylori eradication
treatment reduced the risk of gastric cancer.*' In
addition, environment and nutrition are identified
as the risk factors for gastric cancer, including diet,
body mass index, smoking, bacterial infections,
and a variety of occupational exposures, such as
tin mining, metal processing, rubber manufacturing
industries, or ionizing radiation lead to an increased
risk of gastric cancer.*-!!

METHODS

The search of the literature was carried out using a
combination of the following search terms: “gastric
cancer,” “risk factors,” “prevention,” “lifestyle,”
“treatment,” “prognosis,” “H. pilory,” “diet,” and
“nutrition.” The search for eligible articles was
conducted through CINAHL, Medline/PubMed,
Scopus, Cochrane, Emerald Insight, and Web of

Science scientific databases.

29 <¢

The inclusion criteria were English-language articles
on the risk factors associated with gastric cancer in
humans, study year (1990-2020), study type, and
access to the full text of the studies. Based on the
inclusion criteria checklist, as mentioned above,
studies that did not meet this list were excluded.
Considering the available data and literature, the
authors present a summary of the main findings
about the risk factors associated with gastric cancer.
In this review, we address the role of important
environmental risk factors in the onset of gastric
cancer and highlight the current treatment modalities
and prevention measures.

GASTRIC CARCINOGENESIS

Evidence in research shows that gastric cancer
is a result of the interaction of many risk factors
as well as protective factors, including genetic,
environmental, unhealthy nutrition, exogenous
chemicals, intragastric synthesis of carcinogens,
infectious agents, host genetic, bacterial factors, as
well as pathological conditions in the stomach (such
as gastritis).”'") The understanding of gastric
carcinogenesis and prevention is largely based
on original articles published over the past three
decades. One of the first publications was Correa’s
multistep model of gastric carcinogenesis, which
presents a well-accepted general hypothesis.!'?!
In this hypothesis, a precancerous gastric process
for the intestinal type is defined as a multistep
and multifactorial process, with the following
sequential stages: chronic gastritis, atrophy,
intestinal metaplasia, and dysplasia.l'?!

Helicobacter pylori
Since the discovery of H. pylori (1983), its close
association with peptic ulcers and gastric cancer has
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been documented in numerous studies. Although
several prospective case—control studies have
attempted to evaluate the link between H. pylori
infection and gastric cancer development, results
are inconsistent.!'31) Based on the significant data
from both control and cohort studies, H. pylori
infection is causally associated with gastric cancer
in the populations of Japan and China.!'s) Most H.
pylori infections are acquired during childhood
and once established, usually persist for life unless
treated. The prevalence of H. pylori infection in
adults exceeds 50% in many industrialized countries.
In 1994, the International Agency for Research on
Cancer classified H. pylori as a Class I carcinogen
and reconfirmed this classification in 2009.!'
Statistics from 2019 show that chronic infection
with H. pylori is the leading cause of gastric cancer,
accounting for approximately 89% of distal gastric
cancer cases worldwide.!'¢!

H. pylori’s identification as a risk factor for gastric
carcinogenesis has stimulated extensive research
on the mechanisms by which H. pylori induces
carcinogenesis.['*!8] Furthermore, it has been
considered that human gastric carcinogenesis
is a multistep process whereby epithelial cells
accumulate molecular alterations by genetic and
epigenetic mechanisms involving oncogenes,
tumor-suppressor genes, DNA repair genes, cell
cycle regulators, and signaling molecules. Gastric
cancer genetic basis studies, including host genetic
susceptibility, have shed considerable light on the
pathogenesis of this disease and have underscored
the role of infection and chronic inflammation
in gastric cancer. As such, gastric cancer is an
infection-induced, inflammation-driven malignancy,
developing after several decades among people
with a genetic predisposition.!'*81 H. pylori is a
genetically very diverse bacterium, and several
genotypes have been associated with virulence and
risk of gastric disease, including vacAs 1, vcAm
1, and cagA positive. CagA causes pathological
changes that are closely associated with the
development of gastritis, gastric ulcer, and gastric
cancer. CagA-positive strains of H. pylori are more
virulent, causing higher levels of inflammation of
the gastric mucosa in gastritis and gastric cancer.!'’-'®!

The presence of H. pylori in the gastric mucosa
can induce methylation of promoters containing
CpG islands by activating DNA methyltransferase.
Besides, the aberrant methylation of CpG islands
is present along the multistep process of gastric
carcinogenesis.!*'” In their study, Kim et al.
reported that H. pylori infection promotes gastric
carcinogenesis by increasing endogenous DNA
damage while decreasing repair activities and
by inducing mutations in the mitochondrial and
nuclear DNA.?” Hence, it may be concluded that
the aberrant DNA methylation and other molecular
alterations observed in some genes induced by
H. pylori infection are the significant risk factors
for gastric carcinogenesis.!'*2%

Genetic factors

Research is increasingly looking at the role of
host/human genetics in H. pylori-associated
gastrointestinal duodenal disease.'** Several single
nucleotide polymorphisms in genes encoding a
variety of inflammatory mediators have apparent
functional relevance since they influence cytokine
bio-availability or expression levels. This includes
interleukin (IL)-1 B, potent pro-inflammatory
cytokine and inhibitor of gastric acid secretion.
Thus, expression of IL-1B-511T and IL-1RN *2
has been associated with a significant increase in the
risk of gastric cancer. While the L-C-T haplotype,
including the wild-type IL-1RNL and IL-1B-511C
alleles, has been more often associated with the
control group than with gastric cancer cases.*"*

Major risk factors for gastric cancer include age,
H. pylori, and Epstein-Barr virus infection, race,
gender, obesity, GERD, tobacco, alcohol, and
family history. In addition to nongenetic risk
factors, about 10%—-20% of gastric cancer patients
show familial aggregation of the disease, of which
2%—5% has been classified as hereditary.?'->* Three
major familial gastric cancer syndromes have been
described in existing data, including hereditary
diffuse gastric cancer (HDGC), familial intestinal
cancer, and gastric adenocarcinoma and proximal
gastric polyposis of the stomach. The risk of
developing gastric cancer is high in families with
these syndromes, but until recently, only HDGC
has been genetically explained. Thus, only one
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gene, E-cadherin (CDH1), has been associated with
hereditary gastric cancer, and 40% of HDGC cases
carry CDH1 mutations. However, recent advances in
high-throughput DNA analysis identified the several
regions of the genome associated with an increased
risk of gastric cancer.[*!-#]

Thus, there is evidence for a causal role for
PALB?2 (gene for breast and pancreatic cancer) and
other genes involved in homologous recombination
DNA repair in gastric cancer risk. Gastric cancer
has also been reported in cancer syndromes such as
lynch syndrome, Li-Fraumeni syndrome, juvenile
polyposis syndrome, Peitz-Jeghers syndrome, and
hereditary breast and ovarian cancer syndrome.*%

Dietary factors

Before the discovery of H. pylori (1983),
epidemiological studies already suggested the
critical role of lifestyle in the etiology of gastric
cancer. Probably, the best-established associations
are the links between cancer risk and diets that
contain excessive salt intake and low consumption
of fresh fruits and vegetables.! Studies conducted
in 2013 reported that the incidence of gastric cancer
has decreased over the past few decades in most
European countries, which is thought to reflect
mainly lifestyle and environmental changes such as
smoking cessation and H. pylori eradication.*! Thus,
factors other than H. pylori have been implicated in
the incidence of gastric cancer. Daily consumption
high-salt foods significantly increase the risk
of gastric cancer. Processed meat was found to
significantly increase the risk of noncardia gastric
cancer, while obesity was associated with a higher
risk of stomach cardia cancer.[

The acute effects of concentrated salt liquids lead
to mucosal damage, and its repair is associated with
inflammatory changes in the human stomach.!'1? In
China, Kneller et al. studied the relationship between
the mortality rate from gastric cancer and the results
of'a study on diet, lifestyle, and biochemical markers.
The authors found a significant positive association
between the consumption of salted vegetables and
eggs and the mortality rate from stomach cancer.*!

Furthermore, studies have been conducted to
evaluate the association of nitrates, nitrites, and

N-nitroso compounds with gastric cancer. Salt
ingestion has been shown to enhance gastritis and
carcinogenic effects of known gastric carcinogens
such as N-methyl-N-nitro-N-nitrosoguanidine. 2%
Those societies whose diets are rich in salty and
canned foods, such as the Japanese, report higher
levels of gastric cancer. Furthermore, canned meat,
vegetables and fish rich in N-nitroso compounds
cause a similar effect in the body. Red meat fed
with the grain is especially rich in saturated fats
and contains few protective fats, such as omega-3,
which contributes to its inflammatory processes and
thus, increases the risk of gastric cancer.*?*! Several
case-control studies in Europe, Asia, and North
America have continually reported that consuming
fresh fruits and vegetables protect against gastric
cancer, reducing the risk by about 40% with the
consumption of fruits and 30% with vegetables.?2%
Populations at high risk of developing gastric cancer
were shown to consume food rich in starch and
low protein and are not prone to eat fresh fruits and
vegetables. Hence, diets with both high starch and
low protein can promote acid-catalyzed nitrosation
in the stomach and cause mechanical damage to the
gastric mucosa.l”3!l According to a report by the
World Cancer Research Fund/American Institute
for Cancer Research (WCRF, 2018) on dietary
factors and cancer prevention stated that nonstarchy
vegetables and fruits probably protect against gastric
cancer.’!! Data from experimental and animal
studies indicate several potential mechanisms by
which Vitamin C may affect gastric carcinogenesis.
Vitamin C reduces gastric mucosal oxidative stress
and DNA damage, and gastric inflammation by
scavenging reactive oxygen species. It inhibits
gastric nitrosation reaction for the formation of
N-nitroso compounds by reducing nitrous acid to
nitric oxide and producing dehydro-ascorbic acid
in the stomach; it enhances host immunologic
functions; it has a direct effect on H. pylori growth
and virulence, and it inhibits gastric cell proliferation
and induces apoptosis.*-32

Lifestyle factors

Additional risk factors for developing gastric
cancer are drinking alcohol and smoking tobacco.
In 2008, a meta-analysis of 42 studies showed that
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smokers increased the risk of stomach cancer by
about 1.53 times and was higher in men than in
women. According to the WCREF, an estimated
11% of stomach cancer cases in the world and 17%
of cases in Europe were related to smoking.[”-16%]
Furthermore, the European Prospective Investigation
into Cancer and Nutrition project found a significant
association between the intensity and duration of
cigarette smoking and gastric cancer risk.*! In
Japan, a population-based prospective study of the
combined influence of cigarette smoking and H.
pyloriinfection indicated that approximately 28.4%
of gastric cancers are related to cigarette smoking.%
The relative risk for gastric cancer increases with
rising frequency and amount of alcohol consumed.
Those who tend to drink alcohol at least once a week
have three times higher risk for gastric cancer than
nondrinkers.**

The association between cigarette smoking
and gastric cancer has been investigated in a
number of epidemiologic studies, including both
case-control and cohort studies, but the results are
inconsistent.*3 However, recently new studies
have confirmed the direct correlation between the
consumption of alcohol and tobacco and the risk of
gastric cancer. Smoking was associated with a risk of
stomach cancer for both former smokers and current
smokers, with current smokers posing a higher risk
than former smokers. In Japan, approximately 28.4%
of gastric cancers are related to cigarette smoking,
according to data from the Hisayama Study, a
population-based prospective study of the combined
influence of cigarette smoking and H. pylori
infection and confirmed that cigarette smoking is
significantly associated with increased risk of gastric
cancer independent of H. pylori infection.33-36]

Prevention and high-quality treatment can
dramatically improve the poor prognosis of gastric
cancer. A key factor in designing prevention
strategies is the distinction of the general population
and individuals into high, intermediate, and low-risk
categories for developing gastric cancer.l*>37]

PREVENTION AND TREATMENT

In all populations and countries, gastric cancer is
uniformly rare in adults aged <50 years. Gastric

cancer incidence rates increase with increasing
age and reach a plateau between 55 and 80 years.
On average, the incidence rates for gastric cancer
are 2-fold to 3-fold higher for men than women.
Several countries, including Venezuela, Chile,
Korea, China, and Japan, have implemented various
screening programs.¥! Gastric cancer prevention
has focused on screening and surveillance as well
as H. pylori screening and eradication. The potential
effectiveness of a gastric cancer prevention program
that includes H. pylori screening and treatment is
dependent upon a patient’s level of cancer risk at
the time H. pylori is eradicated (e.g., considering
the 2-fold higher risk of developing gastric cancer
between the most-and the least-virulent strains)
and the screening modality used. Under various
assumptions about both effectiveness and costs,
population-based screening for H. pylori and
eradication of the infection has been shown to be
cost-effective.[!6-18:38]

The strong causal link between H. pylori and gastric
cancer presents a unique opportunity for considering
antibiotic eradication treatment as a chemo
preventive strategy against a neoplastic disease.
Current evidence suggests that, in a subpopulation
of the treated subjects, H. pylori eradication prevents
the progression of preneoplastic lesions.”? As was
shown in a randomized trial involving first-degree
relatives of gastric cancer patients, the risk of gastric
cancer was 55% lower among those who received
H. pylori eradication treatment than among those
who received a placebo during a median follow-up
of 9.2 years. Whereas the risk of gastric cancer
was 73% lower among persons in whom H. pylori
eradication was achieved than among those in whom
infection was persistent.!'%*%3% A meta-analysis of six
randomized trials, including healthy, asymptomatic
participants with H. pylori infection, reported that
the risk of gastric cancer was approximately 34%
lower among those who received treatment than
among those in the control groups. %3]

Diet and nutritional chemoprevention is the ideal
strategies proposed for the prevention of gastric
cancer, considering the role of diet in the etiology of
the disease. The chemoprevention approach involves
using specific natural or synthetic chemical agents
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to reverse, suppress, or prevent premalignancy from
progressing to invasive cancer.?®*! It is essential to
test the chemo preventive efficacy of a putative agent
in gastric carcinogenesis in an animal model before
embarking on clinical trials.%*]

Gastric cancer remains difficult to cure. Prognosis
depends on the stage at which it is detected, and
complete surgical resection remains the only
curative modality for early-stage gastric cancer.
Early gastric cancer may be treated with surgery,
usually followed by chemotherapy or combined
chemo-and radiotherapy. Although surgery,
including gastrectomy in combination with systemic
lymph node dissection, is the current treatment of
choice for gastric cancer, laparoscopy-assisted distal
gastrectomy (LADG) is widely accepted surgery for
early gastric cancer in recent years. The practice of
LADG for early stage of gastric cancer is considered
a first-line additional therapy after endoscopic
resection in Japan.!*

In some cases where surgical resect ability is
doubtful in the initial presentation, neo-adjuvant
chemotherapy is preferred. Several trials proved
the survival benefit from combined modality
therapy.B7-%! Surgical resection with regional
lymphadenectomy is the treatment of choice for
patients with stage II gastric cancer. According to the
new American Joint Committee on Cancer 7" ed.ition,
tumor-nodal-metastasis staging classification, gastric
cancer Stage II is an intermediate stage between
Stage I and Stage III. However, preoperative and
intraoperative staging to confirm Stage II disease is
complicated. The degree of surgical resection depends
on the histopathological outcome. A multidisciplinary
method for the planning of gastric cancer treatment is
necessary. The multidisciplinary team should include
at least a surgeon, pathologist, gastroenterologist,
medical, and radiation oncologists. The treatment
depends on the stage of the disease.**74

CONCLUSIONS

Based on the present evidence, gastric cancer of the
intestinal types is likely related to environmental
exposure as well as lifestyle of people.!*>*! Gastric
mucosal damage and atrophic gastritis can be
caused by either H. pylori infection and/or by

a diet lacking fresh fruits and vegetables, and
consumption of highly salted or poorly preserved
foods. Subsequently, antioxidants and salt play an
essential role in the more advanced stages of gastric
carcinogenesis. Gastric cancer prevention remains a
priority. However, patients at higher risk should be
screened for early detection and chemoprophylaxis.
Surgical resection enhanced by standardized
lymphadenectomy remains the gold standard in
the treatment of gastric cancer. Systemic therapy
improves long-term disease-free survival compared
to surgical treatment alone. Palliative chemotherapy
in patients with inoperable gastric cancer prolongs
survival and improves the quality of life.[1%37-40]

Many of these studies may not have considered
sufficiently confounding factors that are typically
hampering epidemiological studies, particularly
those dealing with environmental factors such as
dietary patterns or occupational exposures using
retrospective data. In the future, well-designed
prospective studies or intervention trials are needed
to form a more accurate perception of the correlation
between the environmental factors and gastric
cancer development.

Acknowledgments

We are grateful to the Research administration of the
King Fahad Specialist Hospital-Dammam (KFSH-D)
for providing resources for this manuscript. We also
would like to thank the KFSH-D library staff for
providing technical assistance in access to medical
literature.

Authors’ contributions

All authors contributed to the conception,
development, and revision of the manuscript and
approval of its final version.

Financial support and sponsorship
Nil.

Conflicts of interest

There are no conflicts of interest.

Compliance with ethical principles
Not applicable.

REFERENCES

1. YadaT, Yokoi C, Uemura N. The current state of diagnosis and treatment
for early gastric cancer. Diagn Ther Endosc 2013;2013:241320.

.Ibnosina Journal of Medicine and Biomedical Sciences | Volume 12 | Issue 3 | July-September 2020 167




20.

21.

22.

23.

Woodman, et al.: Gastric cancer and environmental risk factors

Ferlay J, Shin HR, Bray F, Forman D, Mathers C, Parkin DM. Estimates
of worldwide burden of cancer in 2008: GLOBOCAN 2008. Int J
Cancer 2010;127:2893-917.

Jemal A, Bray F, Center MM, Ferlay J, Ward E, Forman D. Global
cancer statistics. CA Cancer J Clin 2011;61:69-90.

Nagini S. Carcinoma of the stomach: A review of epidemiology,
pathogenesis, molecular genetics and chemoprevention. World J
Gastrointest Oncol 2012;4:156-69.

Rawla P, Barsouk A. Epidemiology of gastric cancer: Global trends, risk
factors and prevention. Prz Gastroenterol 2019;14:26-38.

Karimi P, Islami F, Anandasabapathy S, Freedman ND, Kamangar F.
Gastric cancer: Descriptive epidemiology, risk factors, screening, and
prevention. Cancer Epidemiol Biomarkers Prev 2014;23:700-13.
Parkin DM. Cancer Incidence in Five Continents. Vol. 8. Lyon, France:
International Agency for Research on Cancer; 2002.

Shah MA, Khanin R, Tang L, Janjigian Y'Y, Klimstra DS, Gerdes H,
et al. Molecular classification of gastric cancer: A new paradigm. Clin
Cancer Res 2011;17:2693-701.

Fuccio L, Zagari RM, Minardi ME, Bazzoli F. Systematic review:
Helicobacter pylori eradication for the prevention of gastric cancer.
Aliment Pharmacol Ther 2007;25:133-41.

. Choi 1J, Kim CG, Lee JY, Kim YI, Kook MC, Park B, ef al. Family

history of gastric cancer and Helicobacter pylori treatment. N Engl J
Med 2020;382:427-36.

. Shang J, Pena AS. Multidisciplinary approach to understand the

pathogenesis of gastric cancer. World J Gastroenterol 2005;11:4131-9.

. Correa P, Haenszel W, Cuello C, Tannenbaum S, Archer M. A model for

gastric cancer epidemiology. Lancet 1975;2:58-60.

. Webb PM, Yu MC, Forman D, Henderson BE, Newell DG, Yuan JM,

et al. An apparent lack of association between Helicobacter pylori
infection and risk of gastric cancer in China. Int J Cancer 1996;67:603-7.

. Hansen S, Melby KK, Aase S, Jellum E, Vollset SE. Helicobacter

pylori infection and risk of cardia cancer and non-cardia gastric cancer.
A nested case-control study. Scand J Gastroenterol 1999;34:353-60.

. Lin Y, Ueda J, Kikuchi S, Totsuka Y, Wei WQ, Qiao YL, et al.

Comparative epidemiology of gastric cancer between Japan and China.
World J Gastroenterol 2011;17:4421-8.

. Thrift AP, El-Serag HB. Burden of gastric cancer. Clin Gastroenterol

Hepatol 2020;18:534-42.

. McLean MH, El-Omar EM. Genetics of gastric cancer. Nat Rev

Gastroenterol Hepatol 2014;11:664-74.

. AzizF, Chen X, Yang X, Yan Q. Prevalence and correlation with clinical

diseases of Helicobacter pylori cagA and vacA genotype among gastric
patients from Northeast China. Biomed Res Int 2014;2014:142980.

. Kang GH, Shim YH, Jung HY, Kim WH, Ro JY, Rhyu MG. CpG island

methylation in premalignant stages of gastric carcinoma. Cancer Res
2001;61:2847-51.

Kim SS, Ruiz VE, Carroll JD, Moss SF. Helicobacter pylori in the
pathogenesis of gastric cancer and gastric lymphoma. Cancer Lett
2011;305:228-38.

Murphy G, Thornton J, McManus R, Swan N, Ryan B, Hughes DJ,
et al. Association of gastric disease with polymorphisms in the
inflammatory-related genes IL-1B, IL-1RN, IL-10, TNF and TLR4. Eur
J Gastroenterol Hepatol 2009;21:630-5.

Kimang’a AN. IL-1B-511 Allele T and IL-1RN-L/L play a pathologcal
role in helicobacter pylori (H. pylori) disease outcome in the African
population. Ethiop J Health Sci 2012;22:163-9.

Lott PC, Carvajal-Carmona LG. Resolving gastric cancer aetiology:

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

An update in genetic predisposition. Lancet Gastroenterol Hepatol
2018;3:874-83.

Oliveira C, Pinheiro H, Figueiredo J, Seruca R, Carneiro F. Familial
gastric cancer: Genetic susceptibility, pathology, and implications for
management. Lancet Oncol 2015;16:¢60-70.

World Cancer Research Fund International. Continuous Update Project
Report: Diet, Nutrition, Physical Activity, and Prostate Cancer. World
Cancer Research Fund International; 2014. Available from: http://www.
wecrf.org/sites/default/files/Prostate-Cancer-2014-Report.pdf. [Last
accessed on 2020 Aug 12].

Kneller RW, Guo WD, Hsing AW, Chen JS, Blot WJ, Li JY, et al.
Risk factors for stomach cancer in sixty-five Chinese counties. Cancer
Epidemiol Biomarkers Prev 1992;1:113-8.

Taniyama Y, Katanoda K, Charvat H, Hori M, Ohno Y, Sasazuki S, et al.
Estimation of lifetime cumulative incidence and mortality risk of gastric
cancer. Jpn J Clin Oncol 2017;47:1097-102.

Jakszyn P, Gonzalez CA. Nitrosamine and related food intake and gastric
and oesophageal cancer risk: A systematic review of the epidemiological
evidence. World J Gastroenterol 2006;12:4296-303.

Liu C, Russell RM. Nutrition and gastric cancer risk: An update. Nutr
Rev 2008;66:237-49.

Lunet N, Valbuena C, Vieira AL, Lopes C, Lopes C, David L, et al.
Fruit and vegetable consumption and gastric cancer by location and
histological type: Case-control and meta-analysis. Eur J Cancer Prev
2007;16:312-27.

World Cancer Research Fund/American Institute for Cancer Research.
Wholegrains, Vegetables and Fruit and the Risk of Cancer; 2018.
Available from: https://www.wcrf.org/dietandcancer/exposures/
wholegrains-veg-fruit. [Last accessed on 2020 Sep 11].

Zhang ZW, Farthing MJ. The roles of vitamin C in Helicobacter pylori
associated gastric carcinogenesis. Chin J Dig Dis 2005;6:53-8.
Gonzalez CA, PeraG,Agudo A, Palli D, Krogh V, Vineis P, et al. Smoking
and the risk of gastric cancer in the European Prospective Investigation
Into Cancer and Nutrition (EPIC). Int J Cancer 2003;107:629-34.
Masciari S, Dewanwala A, Stoffel EM, Lauwers GY, Zheng H,
Achatz MI, et al. Gastric cancer in individuals with Li-Fraumeni
syndrome. Genet Med 2011;13:651-7.

Sadjadi A, Derakhshan MH, Yazdanbod A, Boreiri M, Parsacian M,
Babaei M, et al. Neglected role of hookah and opium in gastric
carcinogenesis: A cohort study on risk factors and attributable fractions.
Int J Cancer 2014;134:181-8.

Ramos MF, Ribeiro Janior U, Viscondi JK, Zilberstein B, Cecconello I,
Eluf-Neto J. Risk factors associated with the development of gastric
cancer—case-control study. Rev da Assoc Méd Brasileira 2018;64:611-9.
Roukos DH. Genome-wide association studies and aggressive surgery
toward individualized prevention, and improved local control and
overall survival for gastric cancer. Ann Surg Oncol 2009;16:795-8.
Fock KM, Talley N, Moayyedi P, Hunt R, Azuma T, Sugano K, et al.
Asia-pacific consensus guidelines on gastric cancer prevention.
J Gastroenterol Hepatol 2008;23:351-65.

Ford AC, Forman D, Hunt RH, Yuan Y, Moayyedi P. Helicobacter pylori
eradication therapy to prevent gastric cancer in healthy asymptomatic
infected individuals: Systematic review and meta-analysis of randomised
controlled trials. BMJ 2014;348:23174.

Yoshida K, Yamaguchi K, Okumura N, Osada S, Takahashi T, Tanaka Y,
et al. The roles of surgical oncologists in the new era—minimally invasive
surgery for early gastric cancer and adjuvant surgery for metastatic
gastric cancer. Pathobiology 2011;78:343-52.

Reviewers:
Abdul-Naser Elzouki (Doha, Qatar)
Sean Kelly (Columbus OH, USA)
Ashraf Elghul (Abu Dhabi, UAE)

Editors:
Salem A Beshyah (Abu Dhabi, UAE)

Elmahdi A elkhammas (Columbus OH, USA)

Ibnosina Journal of Medicine and Biomedical Sciences | Volume 12 | Issue 3 | July-September 2020 -




