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Introduction

Despite its declining incidence, gastric cancer is
globally, still, the third most common cause of
cancer-related mortality [1-3]. It has been es-
timated that a million new gastric cancer cases
were registered in 2008 [4]. Two in three of
these cancers occurred in Eastern Asia, Eastern
Europe, and South America, with a case fatality
ratio of 78 %, as opposed to the 65 % of the indus-
trialized world [5]. At diagnosis, virtually one in
two gastric cancer patients present with advanced
disease, with a 5-year survival rate lower than
30% [6, 7].

Gastric cancers include a heterogeneous group
of malignant epithelial lesions with a variety of
predisposing conditions and etiological factors
[8]. More than 95 % of the gastric cancers are ad-
enocarcinomas, which are divided histologically
into intestinal and diffuse histotypes. Squamous,
adenosquamous, undifferentiated, and medul-
lary carcinomas are less prevalent histotypes.
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Intestinal-type gastric cancer is by far the most
common variant of gastric cancer (accounting
for 50-70% of the cases), and its geographical
distribution overlaps that of the causative factor
Helicobacter pylori (H. pylori) infection [9].

Historical Notes

In the fourth century BC, Hippocrates applied
the term “cancer” (“Karkinos™) to a gastric dis-
ease apparently consistent with the modern day
description of a stomach malignancy [10]. In the
first half of the nineteenth century, Cruveilhier
and Rokitansky provided the first anatomical de-
scription of a gastric malignancy and described
the connection between gastric ulcer and gastric
cancer. In 1879, von den Velden reported the
biological link between achlorhydria and gastric
tumors [11-13]. As reported by Howard K Gray,
the Catalogue of the Library of the Surgeon Gen-
eral s Office of the United States of 1892 listed
955 titles of papers dealing with cancer of the
stomach. In the 20 years that followed, the num-
ber of scientific publications on gastric cancer
rose to more than 1700. The extraordinary inci-
dence of gastric cancer at that time prompted a
great deal of research on gastritis, gastric acid se-
cretion, and methods—other than autopsy—for
diagnosing gastric cancer.

In the early twentieth century, Faber changed
the course of histopathology with his early post-
mortem intragastric formalin administration,
which “cleansed” microscopic observations of

V. E. Strong (ed.), Gastric Cancer; DOI 10.1007/978-3-319-15826-6_2, 23

© Springer International Publishing Switzerland 2015



24

M. Rugge et al.

autolytic artifacts, providing histology-based evi-
dence that “cancer in the stomach in most cases
develops on the basis of a chronic gastritis” [14].

In the mid-twentieth century, Comfort assem-
bled the available information, and thus linked
gastric mucosa atrophy with hypoacidity, iden-
tifying chronic atrophic gastritis as the “cancer-
ization field” in which most gastric cancers ap-
peared [15].

With the advent of fiberoptic gastrointestinal
endoscopy and in vivo histology, the knowledge
of both the tumor and its anteceding lesions ex-
panded further. Many epidemiological studies
explored the relationship between gastritis and
gastric cancer, generating the germinal informa-
tion that was later pooled by Correa in his hy-
pothesis of a “multi-step/multi-factorial onco-
genic cascade” [16].

In 1983, Warren and Marshall reported that
H. pylori infection caused chronic gastritis, and
gastric cancer was recognized as an “infectious,
epidemic disease” [17, 18]. This “infectious
trait” may explain most of the epidemiological
characteristics of gastric cancer, as well as pro-
viding the clinicobiological rationale for any at-
tempt at primary and secondary gastric cancer
prevention [19].

Gastric Cancer Histology and Its Epi-
demiological Implications

Gastric cancers are histologically heterogeneous,
and their classification is generally based on the
most prevalent histological phenotype (tubules,
papillae, mucous lakes, solid nests/islands, un-
differentiated epithelia). Several histological
classifications have been suggested mainly for
prognostic purposes. The most frequently ap-
plied internationally is the one proposed by Lau-
rén in 1965 [20], which distinguished between
two main gastric cancer histotypes—intestinal
and diffuse (Fig. 2.1) (a mixed histotype is also
considered). The intestinal histotype is by far the
most common histology worldwide, and much
more prevalent among “sporadic cancers.” Its
main etiological agent is H. pylori, and cancer
morphogenesis is part of a multistep progres-
sion initiated by a longstanding inflammation,
followed by mucosal atrophy with gastric gland
intestinalization. Then, intestinalized glands may
further progress to intraepithelial neoplasia (aris-
ing from intestinalized epithelia), and ultimately
to intramucosal and advanced invasive adenocar-
cinoma. In the USA, a recent survey covering the
years 1973-2000, demonstrated that the decline
in gastric cancer applies specifically to the intes-
tinal histotype, whereas cases of the diffuse vari-

Fig. 2.1 Gastric cancer (GC) histotypes according to
Laurén classification. a. Intestinal-type GC: glandular
cancer structures of different size infiltrating the gastric
wall (H&E, original magnification 40 x). b Diffuse-type

GC: noncohesive cancer cells infiltrating the gastric wall,
without forming glandular structures (H&E, original mag-
nification 20 x)
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Fig. 2.2 In the USA, the incidence of the GC intesti-
nal histotype progressively decreased between 1975 and
2000; during the same time interval, an increasing inci-

ant have gradually risen since 1973 (Fig. 2.2).
On average, while the figures for the intestinal
type have dropped by 2.4 % a year; for the diffuse
variant, they have risen by 3.6 % a year [21].

Other widely used classifications include that
of the World Health Organization (WHO) [9] and
the one proposed by the Japanese Gastric Cancer
Association [22].

Etiology

Gastric cancer is a multifactorial disease. It can
be syndromic/hereditary, associated with specific
mutational profiles [23-26]. Most frequently,
however, gastric cancers are sporadic and stem
from a progressive accumulation of genotypic
and phenotypic changes triggered by longstand-
ing gastritis, primarily due to H. pylori infection
[27-29].

In 1994, the International Agency for Research
on Cancer (IARC) recognized H. pylori infection
as a type I carcinogen [30]. It has been estimated
that H. pylori infection is responsible for more
than 75 % of distal (antral) gastric cancers and as-
sociated with both types, intestinal and diffuse;

dence of diffuse histotype was noted. (From Arch Pathol
Lab Med. 2004; 128: 765—70; modified)

its association with proximal (cardia-based) car-
cinomas is more dubious [31].

H. pylori is a Gram-negative spiral bacterium
with a variety of mechanisms that enable it to
colonize the gastric mucosa and evade or modify
the host’s immune response [32]. The infection
is usually acquired in childhood and typically
persists for decades unless it is treated and the
bacterium is eradicated. The exact mechanisms
behind the bacterium’s transmission are still un-
known, but it is believed to be transmitted person
to person.

Multiple mechanisms have been described for
the carcinogenesis associated with H. pylori, in-
cluding inflammation, direct interactions with or-
ganisms that cause genetic instability in the host,
and H. pylori-associated epigenetic alterations
[33]. H. pylori differ in terms of their virulence.
The most important factors influencing H. pylori
virulence include a vacuolating toxin, VacA,
H. pylori neutrophil-activating protein (NapA),
and proteins encoded by the cag pathogenicity
island [34].

H. pylori is believed to have a necessary, but
not sufficient causative role in gastric cancer. For
instance, the lifetime risk of gastriccancer in the
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Japanese has been estimated at 11 %, whereas
gastric cancer is rare among South Africans or
Southern Indians, despite a very high prevalence
of H. pylori infection [35]. As discussed below,
H. pylori-associated gastric cancer is closely as-
sociated with atrophic gastritis, which is associ-
ated in turn with environmental factors, and espe-
cially diet and gastric cancer incidence changes
rapidly with migration or diet.

Epstein-Barr virus (EBV) is another infec-
tious agent involved in gastric cancer, and several
Asian, European, and American studies have con-
sistently associated EBV infection with 5-16%
of gastric cancers [36, 37]. Male patients were
twice as likely to have EBV-positive tumors as
female patients, and tumors arising in the proxi-
mal stomach were more than twice as likely to
be EBV-positive as tumors in the antrum. No dif-
ference in the prevalence of EBV has been dem-
onstrated between the intestinal and diffuse his-
tological types, but a strong association (>90%)
has been established between EBV infection and
the uncommon lymphoepithelioma-like gastric
cancer. The role of EBV in gastric carcinogenesis
is, however, yet to be clarified.

Noninfectious Environmental Factors
and Lifestyle Variables

Among the dietary factors, high salt intake has
historically been associated with a higher risk
of gastric cancer, mainly in association with H.
pylori infection [8]. Many case-control studies
consistently demonstrated a positive association
between salted fish/meat, salted vegetables, and
gastric cancer, and this association was recently
confirmed in a systematic review of the available
epidemiological data [38, 39].

A diet rich in meat has also been suggested as
a risk factor in Europe. A large-scale European
study found a significant correlation between
meat consumption and distal gastric cancer, and
this association was stronger in subjects infected
with H. pylori [40].

Tobacco smoking is a risk factor for the onset
of gastritis, ulcers, and both proximal and distal
gastric cancers. It has been claimed that tobacco
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has an etiological role in up to 18% of gastric
cancer cases, and there is evidence to support
the interaction between tobacco smoking and
H. pylori infection [41]. In European males and
females, both, the intensity and the duration of
smoking habits have been associated with the
risk of gastric cancer, and proximal cancer in
particular (HR=4.10) [41].

The available information on the etiological
role of alcohol consumption is contradictory. A
strong association was demonstrated by a Rus-
sian case-control study identifying a three-fold
higher risk of cardia cancer among male heavy
drinkers (OR 3.4; CI 1.2-10.2) [42]. On the other
hand, a recent meta-analysis of 44 case control
and 15 cohort studies (covering 34,500 cases of
gastric cancer) showed that a light/moderate al-
cohol consumption coincided with an insignifi-
cant increase in this risk [43]. A low total body
iron, in terms of serum ferritin levels, has also
been associated with gastric cancer, but this is
probably a spurious link since H. pylori is associ-
ated with iron deficiency (the virus would delete
iron) [44].

Fruit and vegetables have consistently been
attributed a protective role. In a prospective study
on 70,000 subjects (139 with gastric cancer), a
daily intake of 2—5 servings of fruit/vegetables
resulted in a hazard ratio of 0.56 (95% CI: 0.34—
0.93) when compared with less than one serving
a day [45].

The protective effect of vitamin C is more
controversial, some studies attributing vitamin
supplementation of a protective role that is de-
nied by others [46—48].

Host Factors

The risk of gastric cancer has been associated
with numerous genetic polymorphisms, main-
ly involving inflammation-related genes (e.g.,
IL1B, ILIRN, IL10, and TNF) [8]. Both, interleu-
kin (IL)-1B and tumor necrosis factor (TNF)-a,
are powerful proinflammatory cytokines that
also suppress gastric acid production. IL-10 is an
anti-inflammatory cytokine that counteracts the
effects of proinflammatory cytokines, and vari-



2 Epidemiology of Gastric Cancer

ants of IL10 have been identified that influence
its production. Generally speaking, more virulent
H. pylori strains and gene polymorphisms asso-
ciated with an enhanced inflammatory reaction
carry a greater risk.

The risk of developing gastric cancer is 2—10
times higher in subjects with a family history of
gastric cancer [40]. Most familial cases are con-
sidered sporadic, however, and seem to be in-
fluenced by shared environmental factors, such
as H. pylori infection, diet, and socioeconomic
status. Gastric cancer can nonetheless develop as
part of a familial cancer syndrome, such as he-
reditary diffuse gastric cancer syndrome, Lynch
syndrome, familial adenomatous polyposis, Peu-
tz-Jeghers syndrome, and Li-Fraumeni syndrome
[49].

Hereditary, diffuse-type gastric cancer is a
rare, autosomal dominant disorder responsible
for 1-3 % of familial cases. This syndromic can-
cer is caused by various mutations of the gene
encoding E-cadherin (CDHI), a cell adhesion
protein essentialto maintaining the epithelial tis-
sue architecture [50]. These mutations result in
a 70-80% lifetime risk of the onset of gastric
cancer; hence, preventive gastrectomy has been
suggested. Other conditions that raise the risk of
gastric cancer are pernicious anemia, Menetrier’s
disease, and gastric stumps after gastric surgery.

Epidemiology

The global distribution of gastric cancer differs
markedly from that of most other adult tumors.
Like the majority of “environmental” cancers,
the risk of gastric adenocarcinoma is very low
in young age and gradually increases with age,
reaching a plateau between 55 and 80 years (de-
pending on the variable interaction of different
risk factors) [9]. In general, gastric cancer rates
are twice as high in men as in women.

The highest incidence rates in males are found
in Eastern Asia (Korea, Mongolia, Japan, and
China, with rates between 40 and 60 per 100,000
population), Eastern Europe (around 35 per
100,000), and some Latin American countries,
especially Central America and the Andean Re-
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gion, with rates between 20 and 30 per 100,000
population [8, 51]. Some of the lowest inci-
dence rates are found in African countries (0.6—
3/100,000) and more recently in North America
(5-6/100,000) [8].

It is noteworthy that there are significant dif-
ferences in the gastric cancer risk for different eth-
nic groups within the same geographical area [8,
51]. In the USA for example, Hispanics, African-
Americans, and Native Indians are more affected
than Caucasians [8]. These variations cannot be
considered simply as ethnicity-related, however,
due to the overlapping disparities in the socioeco-
nomic status, which is also inversely related to
both H. pylori prevalence andgastric cancer risk.
Several studies conducted in different regions
have consistently demonstrated that a low socio-
economic status is per se an adverse variable that
raises the risk of (gastric) malignancy [52, 53].

The relevant impact of the “environmental
etiological component” is further demonstrated
by the lower gastric cancer risk described in the
offspring of populations that migrate from high-
to low-incidence continents (e.g., from Asia to
North America) [54, 55].

In the past 50 years, the incidence rates of
stomach cancer have been declining steadily in
many parts of the world [27]. This is believed to
be partly due to factors associated with the use
of refrigerated foods, the availability of fresh
fruits and vegetables, and a decrease in the use
of salt (at the table and for food preservation).
Other likely associated factors include a decrease
in the prevalence of H. pylori infection in many
countries and the decline in smoking in some in-
dustrialized countries [4].

Changing Trends in Incidence by Site

Albeit with some notable exceptions, the inci-
dence of gastric cancer has fallen steadily all over
the industrialized world [56]. Looking closer at
these epidemiological trends, however, and dis-
tinguishing gastric malignancies by their topog-
raphy, it has been consistently observed that gas-
tric cancers have been “climbing” from the distal
to the proximal stomach (Fig. 2.3) [57].
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This phenomenon was initially attributed to
an inconsistent recording of tumor topography,
but it has been confirmed in many countries, and
available data from the Surveillance, Epidemi-
ology, and End Results (SEER) cancer registry
program in the USA show an approximate 2.5-
fold increase in the incidence of adenocarcinoma
at the gastroesophageal junction from 1973 to
1992, with rates stabilizing in the past two de-
cades. Similar proportional trends have been seen
among subgroups stratified by race and gender,
with significantly higher rates in white males
[58-60].

Another phenomenon recently identified in
the USA is an increase in the rate of distal gas-
tric cancers in Caucasian adults of both sexes be-
tween 25 and 39 years old [8]. This rising trend
has continued over the last three decades and its
causes are still unknown [56]. In our experience
(DYG), these patients are typically young recent
immigrants from high incidence areas of Central
and South America.

M. Rugge et al.

The Genetic Landscape of Gastric
Cancer

The molecular profile of gastric cancer is hetero-
geneous, partly due to different classification sys-
tems being used, and also because most analyses
have considered a very limited number of cases
[50, 61]. As a result, despite the huge amount of
data collected, no reliable, novel molecular mark-
ers have been introduced for use in secondary
prevention strategies to date [50, 62, 63]. Efforts
in this direction have gained strength, however,
from the recent promising arrival on the scene
of innovative technologies (next-generation se-
quencing [NGS], high-throughput microarray
know-how) and the unexpected discovery of new
classes of biomarkers (microRNA [miRNA], and
long noncoding RNAs) [64, 65].

Whole genome sequencing studies have re-
cently revealed new molecules and mechanisms
involved in gastric cancers [23-25]. In particular,
RHOA mutations have been identified as one of
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Fig. 2.3 Incidence of adenocarcinoma of the noncar-
dia stomach, and gastroesophageal junction in the USA,
1973-2008 (per 100,000, adjusted for age, race, and sex
to the 2000 US standard population, with Lowess smooth-

ing; Data from the National Cancer Institute’s SEER Pro-
gram). (From Semin Radiat Oncol. 2013;23:3-9; modi-
fied)
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the most important drivers of diffuse-type, but not
intestinal-type tumors [24, 25]. Data on 295 pri-
mary gastric cancers involved in The Cancer Ge-
nome Atlas (TCGA) project point to a new four-
tiered molecular classification of gastric cancers:
(i) gastric cancers positive for Epstein-Barr virus,
which display recurrent PIK3CA mutations, ex-
treme DNA hypermethylation, and amplification
of JAK2, PD-L1 and PD-L2; (ii) microsatellite un-
stable gastric cancers, which show elevated muta-
tion rates; (iil) genomically stable gastric cancers,
which are enriched for the diffuse histological
variant and mutations of RHOA or fusions involv-
ing RHO-family GTPase-activating proteins; and
(iv) gastric cancers with chromosomal instability,
which show marked aneuploidy and focal ampli-
fication of receptor tyrosine kinases [23].

Whole exome sequencing studies have further
dissected gastric intestinal-type carcinogenesis
[66, 67]. The genes found frequently mutated
included 7P53, PIK3CA, FAT4, and ARIDIA
[66, 67]. The latter two have been identified as
novel gastric cancer markers. FAT4 is a member
of the cadherin gene family, which is mutated in
5% and deleted in 4% of gastric cancers [67].
The protein encoded by ARID1A4 is an accessory
subunit of the SWI-SNF chromatin remodeling
complex involved in processes of DNA repair,
differentiation and development, as well as in the
homeostasis of cell proliferation [68]. Mutations
in chromatin remodeling genes, such as ARID 1A,
MLL3, and MLL, have been found in 47 % of gas-
tric cancers [7].

Alterations of the TP53 gene are associated
throughout the spectrum of histological lesions
involved in gastric oncogenesis. Loss of het-
erozygosity at the TP53 locus has been demon-
strated in 14 % of a series of gastric IM and in
22 % of dysplastic lesions [69]. In a recent series
of 15 matched high-grade IEN and early gastric
cancers, NGS analysis of hotspot regions in 50
cancer-associated genes disclosed a molecular
similarity between the two lesions, and further
supported a relevant role for 7P53 in progression
to the invasive phenotype [65].

Epigenetic mechanisms have been found to
have a central role in both the earliest changes
(i.e., atrophic gastritis and intestinal metaplasia)
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and the advanced stages of cancer [70, 71]. Stud-
ies on H. pylori and Epstein-Barr virus infec-
tion have shown that the carcinogenic effect of
both these pathogens is reinforced by inducing
methylation changes in the gastric mucosa [72—
74]. The methylation status in the tumor tissue
resembles the patterns found in serum samples,
so methylation status has the potential to become
a noninvasive oncological marker exploitable in
the early diagnosis of gastric cancer, and a novel
target for cancer prevention [75].

As in other human cancers, aberrant miRNA
expression is a hallmark of gastric cancer [64].
Ueda et al. recently performed the largest study
to date on gastric cancers [76]. Using a sizable
number of gastric cancer tissues paired with non-
tumor samples, the authors identified 22 up- and
13 down-regulated miRNAs. Using the pattern
of the 19 most significantly dysregulated miR-
NAs, it was also possible to discriminate gastric
cancers according to their histological type. In
particular, cluster analyses showed that miR-105,
miR-100, miR-125b, miR-199b, miR-99a, miR-
143, miR-145, and miR-133a were upregulated
in diffuse-type gastric cancer, while miR-373-3p,
miR-498, miR-202-3, and miR-494 were upregu-
lated in intestinal-type lesions. Of note, miRNAs
can be used as noninvasive biomarkers of gas-
tric cancer [77], being readily and reproducibly
detectable in various body specimens including
blood, gastric fluids, feces, saliva, and others.

Gastric Cancer Secondary Prevention

Non-self-limiting chronic inflammation, mainly
due to H. pylori infection [13, 19, 78], triggers
both genotypic and phenotypic changes in the
gastric mucosa. This process leads to an abso-
lute loss of resident glands and/or to the native
glands being replaced by inappropriate (meta-
plastic) glandular units (i.e., atrophic gastritis).
The metaplastic variant of atrophy includes two
main phenotypes: pseudo-pyloric metaplasia and
intestinal metaplasia (IM). The atrophic transfor-
mation of the gastric mucosa provides the can-
cerization field in which (intestinal type) gastric
cancer usually develops [27, 28, 78].
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Metaplastic/atrophic glands are biologically
“unstable” and prone to further dedifferentiation.
This situation results in “neo-epithelia” harbor-
ing most of the biological traits of neoplastic
cells. These (already) neoplastic epithelia lack
the capacity for invasion, however, remaining
topographically confined within the basal mem-
brane of the glandular structure (i.e., intraglan-
dular neoplasia (IGN); synonyms: intraepithelial
neoplasia (IEN), noninvasive neoplasia (NiN);
and formerly called dysplasia) [79]. Further pro-
gression of the molecular derangements, coupled
with a proliferative advantage, loss of cell-to-cell
adhesion, and the development of a capacity for
invasion ultimately result in (early) invasive ad-
enocarcinoma [50].

This natural history provides the rationale be-
hind multidisciplinary strategies for cancer pri-
mary and secondary prevention [8, 28]. Several
operative inconsistencies significantly influence
efforts to anticipate gastric cancer detection,
however, including: (i) the reliability of clinical/
serological data used to assess gastric precancer-
ous conditions; (ii) the endoscopic assessment of
preneoplastic lesions; (iii) the biopsy sampling
protocols applied; (iv) discrepancies in the histo-
logical classifications; and (v) interobserver vari-
ability in histology reporting.

In H. pylori-associated gastritis, atrophic
changes are seen earlier in the angular (transi-
tional) mucosa, involving the distal stomach only
later on (i.e., antrally restricted atrophic gastri-
tis), and finally spreading towards the (cranial)
oxyntic mucosa (a condition sometimes called
multifocal atrophic gastritis (MAG), or atrophic
pan-gastritis) [80]. It takes years to progress from
nonatrophic inflammatory disease to its atrophic
counterpart, consistently with the rising preva-
lence of atrophic gastritis with age. The distal-
to-cranial spreading of atrophic changes can also
be confidently considered an indication of a step-
wise progression of the atrophic disease. Consis-
tently with this hypothesis on the disease’s natu-
ral history, Japanese researchers identify oxyntic
atrophy as the most advanced stage of H. pylori-
associated gastritis.

Several studies have consistently associated
the severity/topography of gastric atrophy with
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the risk of gastric cancer [8, 27, 28, 78, 81]. Built
on the seminal experience of the Sydney System,
Histological Division [82, 83], the histological
phenotyping of gastritis implies a topography-
based assessment of the inflammatory/atrophic
changes involved. As a consequence, biopsy
specimens should be obtained from each of the
two mucosal compartments (e.g., three biopsy
samples from the antrum—including the incisura
angularis—and two from the gastric body) [19].

The “descriptive” philosophy behind the Syd-
ney System has recently been replaced by a new
approach to gastritis histology reporting [19].
The aim of the new diagnostic format (gastritis
staging) is to enable a more definitive and clini-
cally more readily perceptible stratification of
the gastritis-associated risk of gastric cancer. The
new staging format has yet to be included in the
guidelines addressing the Management of Gas-
tric Precancerous Conditions/Lesions (MAPS).
These guidelines recognize the prognostic re-
liability of the staging approach, but base their
operativerecommendations on the topographical
“spread” of atrophy/metaplasia alone, without
considering the (more significant) prognostic
message in gastritis staging [62].

Two related staging systems have been pro-
posed and are in current clinical use: the OLGA
and the OLGIM [84-86]. Both, OLGA and
OLGIM, distinguish between four stages of gas-
tritis (stages 0 to IV), associated with a progres-
sively increasing risk of gastric cancer. The first
staging system was presented in 2005 by an inter-
national group of pathologists and gastroenterol-
ogists (OLGA is an acronym for “Operative Link
on Gastritis Assessment”) [86]. According to
the OLGA approach, the stage of gastritis stems
from the combination of the atrophy scores for
the distal stomach with those assessed in the bi-
opsy samples obtained from the proximal gastric
mucosa [84]. This stage indicates the individual’s
likelihood of developing a malignant neoplasia,
and the vast majority of cases of cancer are ex-
pected to develop in patients in stages III and IV
[87]. The stage of the organic lesions interest-
ingly correlates with “functional” parameters of
the gastric mucosa, and in particular with serum
pepsinogens [88]. This correlation between “or-
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ganic” and “functional” gastric disease may be of
paramount importance when serologically select-
ing atrophic patients in whom endoscopy/biopsy
procedures can be used as part of any gastric can-
cer secondary prevention effort.

A simplified staging system (OLGIM) focuses
on the score/topography of intestinal metaplasia
within the antral and corpus mucosa [85]. Which
of the two staging approaches is more efficient
in clinical practice, is still a debated issue; but
both are consistent with the clinical priority of
stratifying gastritis patients by their cancer risk
[85, 89, 90]. Both systems identify stage I1I/IV
patients as carrying a higher cancer risk, and con-
sistently only associate the specific recommenda-
tion for endoscopy/biopsy surveillance with this
(restricted) population. The prognostic value of
gastritis staging, already recognized by the Maas-
tricht IV Consensus Conference [91], has been
recently confirmed by the “Kyoto GlobalConsen-
sus Meeting on H. pylori gastritis" (Kyoto 2014).

Conclusions

Despite its declining incidence, gastric cancer
is still a major healthcare issue, associated with
high mortality rates; hence, the need for more re-
liable strategies for both primary and secondary
cancer prevention.

Based on the natural history of cancer, pri-
mary gastric cancer prevention relies mostly on
the eradication of H. pylori, the main oncogenic
agent. Secondary prevention strategies demand
a more extensive implementation of serological
tests, which have proved reliable in identifying
patient populations eligible for second-level diag-
nostic procedures (and endoscopy, in particular).

For the time being, the contribution of non-
invasive molecular biology tests is minimal, but
the clinical reliability of several molecular mark-
ers, including miRNA signatures, and the clinical
applicability of NGS studies are currently under
investigation.
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