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Abstract

Purpose of review The gastritis constellation includes heterogeneous clinicopathological
entities, among which long-standing, non-self-limiting gastritis, mainly due to
Helicobacter pylori infection, has been epidemiologically, biologically, and clinically linked
to gastric cancer development (i.e. “inflammation-associated cancer”). This review illus-
trates the updated criteria applied in the taxonomy of gastritis (Kyoto classification),
elucidates the biological rationale for endoscopy biopsy sampling (heterogeneity of
gastric mucosa), and finally reports the results of long-term follow-up studies supporting
the reliability of biopsy-based gastritis staging as predictor of gastritis-associated cancer
risk.
Recent findings By assuming gastric atrophy as the “cancerization field” where (non-
syndromic) gastric cancer mostly develops, recent long-term follow-up studies consistent-
ly demonstrate the prognostic impact of the gastritis OLGA staging system.
Summary Helicobacter pylori eradication is the leading strategy in the primary prevention
of gastric cancer. In a multidisciplinary dimension of secondary cancer prevention, the
OLGA staging system reliably ranks the patient-specific cancer risk, thus providing the
clinical rationale for a tailored follow-up strategy.

http://crossmark.crossref.org/dialog/?doi=10.1007/s11938-020-00298-8&domain=pdf


Introduction

The “gastritis” label is extensively (but inappropriately)
applied to a spectrum of clinical symptoms relating to
the upper abdomen, and the epigastrium in particular.
The correct medical definition for this cluster of symp-
toms is dyspepsia. More strictly speaking, in the absence
of organic disorders, the various combinations of upper
digestive symptoms (e.g. bothersome postprandial full-
ness, early satiation, epigastric pain, and epigastric burn-
ing) should be defined as functional dyspepsia. There is
an update on the (sub)types of functional dyspepsia at
the Rome IV conference [1, 2].

At endoscopy, gastritis is described as any reddening
or edema of the gastric mucosa, but neither of these
endoscopic features is specific or exclusive to mucosal
inflammation. A Japanese study on the accuracy of stan-
dard endoscopic imaging for the detection of H. pylori
infection reported accuracy of 89% for nodularity and
77% for mucosal swelling [3].

The endoscopic assessment of gastritis has advanced
significantly in recent times thanks to the use of high-

definition endoscopy and virtual chromoendoscopy
(narrow-band imaging [NBI], blue light imaging [BLI],
and linked color imaging [LCI]) [4–6]. An endoscopic
classification of gastritis has been proposed in Japan, but
important steps in the validation process are still needed
before it can be more generally accepted outside Japan
[7].

The endoscopic detection and interpretation of gas-
tric atrophy poses the greatest challenge. Although the
combined use of high-definition endoscopy and virtual
chromoendoscopy has significantly improved the accu-
racy of endoscopic assessments, the consistent imple-
mentation of these new technologies entails a steep
learning curve, and they are still operator-dependent
[8, 9].

In a recent study involving magnifying endoscopy
combined with NBI, the authors reported that vascular
architecture can detect premalignant gastric conditions
accurately (88%), and better than the serum pepsinogen
I/II ratio (74%) [10].

Gastritis: Classification criteria

From the clinical and pathological perspective, gastritis is defined as “acute” or
“chronic.” These two terms are commonly intended as synonymous with self-
limiting or non-self-limiting, respectively. The temporal parameter used to
distinguish acute from chronic diseases is largely subjective, and many “chron-
ic” asymptomatic diseases may occasionally develop “acute” symptoms.

Equally questionable is the distinction between acute and chronic gastri-
tis based on cellular inflammatory infiltrate: lymphocytes (typically associ-
ated with chronic inflammation) may prevail in some acute (i.e. self-limit-
ing) forms of gastritis (lymphocytic gastritis), and granulocytes (typically
associated with acute inflammatory lesions) can be found in chronic (i.e.
non-self-limiting) inflammatory gastric diseases (e.g. H. pylori gastritis)
(Figs. 1a, b and 2).

As recently acknowledged in the Kyoto global consensus report, the most
valid gastritis classification relies on etiology. Leaving aside the (far from
negligible) number of mucosal inflammations of unknown etiology, the agents
involved in the etiology of gastritis can be gathered into two main groups:
environmental agents (which may or may not be transmissible), and host-
related, non-transmissible agents. The two etiopathogenic situations may over-
lap (Table 1). The etiological classification of gastritis (with minor adjustments
to the Kyoto proposal) is shown in the table [11••, 12–14].

Excluding a false-negativeH. pylori result remains a special challenge. For this
purpose, marked reactive changes in both the antral and oxyntic mucosa need
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to be interpreted in the context of atrophy of other etiologies, or use of a proton
pump inhibitor (PPI) [15]. El Zimaity et al. reported that H. pylorimay only be
found in parietal cells in patients on PPI. This is a rather exceptional situation
and is not used as a criterion for assessing H. pylori-related gastritis. The differ-
ential diagnosis should include lymphocytic gastritis, vasculitis, granulomatous
diseases, inflammatory bowel disease, viral infections, and other bacterial
diseases. It is only after excluding all of these forms that the term “H. pylori-
negative gastritis” should be considered [15–19, 20•].

Gastritis: 2020 definition

By definition, a diagnosis of gastritis requires the histological detection of
inflammatory cells within the lamina propria. Leukocytes may also penetrate

Fig. 1. a, b Lymphocytic gastritis: high-grade mononuclear lymphocytic infiltrate within the lamina propria, in a gastric biopsy
sample obtained from antral mucosa; intra-epithelial lymphocytes are also shown. (a: Hematoxylin-eosin, original magnification
×40). In the same biopsy sample, the CD3-immunostain clearly documents the high-grade intra-epithelial lymphocytic infiltrate. (b:
CD3 immunostain, original magnification ×40).
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the glandular lumen and/or spread down into the submucosa. The topography,
severity, and cellularity of the inflammatory lesionsmight sometimes enable us
to distinguish between different etiological variants of gastritis. Leaving aside
the cellular profile of the “inflammatory population,” gastritis can be divided
into two main forms, non-atrophic and atrophic. The need to distinguish
between the two is crucially related to the different cancer risk associated with
these two histological variants.

Non-atrophic gastritis exhibits mucosal damage that can even be extensive
and/or severe, and may recover with trivial residual sequelae, or progress to
atrophic phenotypes.

Atrophic gastritis is usually long-standing, and not self-limiting, and results
from noxious agents that markedly alter the resident population of the gastric
glands (i.e. oxyntic glands in the corpus/fundus, mucosecreting glands in the
antral mucosa). In both these mucosal compartments, atrophy is defined as a
“loss of native glandular units” [21, 22].

Atrophy may result from a loss of native glands, replaced by fibrosis (non-
metaplastic atrophy), or a focal or extensive replacement of the native gland
population by metaplastic glands. Metaplastic atrophy may feature two pheno-
types: intestinal metaplasia (IM), affecting the mucosecreting glands (Fig. 3),
and pseudo-pyloric metaplasia, which is also known as pseudo-pyloric gland
metaplasia (PGM) or spasmolytic peptide-expressing mucosa (SPEM), which
only affects the oxyntic glands [23, 24].

The histogenesis of SPEM is still debated and needs to be further addressed.
Seminal experiments supported the hypothesis that SPEM originates (indepen-
dently of stem cells) from “transdifferentiation” or “dedifferentiation” [25, 26].
Other putative sources [27, 28] include the progenitor cells located at the
glandular neck, or a population of Troy-positive cells located at the bottom of
the oxyntic glands. The idea of a possible transformation of SPEM into
intestinalized epithelia is supported by molecular profiling studies and histo-
logical evidence of SPEM preceding the histological detection of oxyntic
intestinalization by years.

Fig. 2. Helicobacter pylori gastritis: the picture shows the high-grade granulocytic infiltrate within the lamina propria and inside the
gastric glans (so-called active inflammation). (Hematoxylin-eosin, original magnification ×40).
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Both subtypes of metaplastic changes are included in the spectrum of gastric
atrophy [29, 30].

The inclusion of other (minor) variants of metaplastic transformation (e.g.
pseudo-pancreatic metaplasia) in the spectrum of atrophy is irrelevant. Any
subtype of gastric atrophy may give rise to functional changes (in acid secretion
or pepsinogen serum levels, for instance) and/or a “remodeling” of the
intragastric microenvironment. There is increasing evidence to suggest that the
“atrophy-associated” microbiome may be involved in promoting a cancer-
prone microenvironment. Such a picture reinforces the priority of assessing
and quantifying gastric mucosal atrophy endoscopically and histologically,
considering the whole spectrum of atrophy phenotypes, all of which might be

Table 1. Gastritis: histological classification (modified from El-Zimaity [15]); variants of (long-standing, non-self-limiting)
gastritis that may result in atrophic changes are identified as “A”

Main etiological
category

Pathogenic
mechanism

Agent Specific agent

Environmental Transmissible Parasitic Anisakiasis
Cryptosporidium
Strongyloides stercoralis

Fungal Mucormycosis
Candidiasis
Actinomyces
Histoplasmosis

Bacterial Helicobacter pylori (A)
Enterococcus
Treponema pallidum

Viral Cytomegalovirus
Enterovirus
Epstein-Barr virus

Not transmissible Chemical Endogenous (bile);
Exogenous (alcohol, NSAIDs, doxycycline, taxol,
lanthanum carbonate)

Physical Radiation

Unknown

Host-related Autoimmune
Immune-mediated

Diagnostic label

Autoimmune (A)
Allergic
Lymphocytic
Eosinophilic
Collagenous
Graft-versus-host disease
Congenital immune disorders

Associated with systemic
diseases

Crohn’s, vasculitis, sarcoidosis, ischemia

Unknown Stress-induced
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involved in creating cancer-promoting biological conditions. Taking this new
approach, we need to reconsider the “traditional” view concerning the specific
responsibility of intestinal metaplasia in gastric carcinogenesis, and return to a
holistic concept of atrophy as the “cancerization field” for gastric adenocarci-
noma [24, 31–36].

Gastritis: Biopsy sampling protocols and histological
assessments

The rationale behind gastric biopsy sampling takes into account the physio-
pathological compartmentalization of the gastric mucosa. Already in embryo,
the gastric sac consists of two (functional, histological) compartments, and they
remain distinct after birth.

Gastric compartmentalization (from the embryo to the adult)
There is a paucity of (sometimes contradictory) information on the character-
ization of the embryonic stomach: canonicalWnt signaling pathway is assumed
to be virtually restricted to the cranial gastric segment and absent from the
presumptive antrum. The distinctive profile of the embryonic stomach is sup-
ported by two recent complementary observations [37, 38]: the deletion of
Ctnnb1, a canonical WNT-effector, is associated with ectopic Pdx1 expression,
which results in cranial stomach antralization; and the deletion of Bapx1 (a
transcription factor expressed in the mesenchyme of the distal stomach) results
in an “oxyntic transformation” of the antral stomach (Fig. 4).

At birth, there are two main, histologically distinct gastric mucosal compart-
ments: the oxyntic (corpus) mucosa, and the mucosecreting (antral) mucosa. A
third area covers a narrow portion of the junctional area between the terminal
esophagus and the most cranial segment of the stomach. The phenotype of
native cardia-mucosa is still controversial. Equally credited theories support a

Fig. 3. Gastric mucosa atrophy: metaplastic variant. The largest portion of the biopsy sample (about 65%; OLGA score: 3) is covered
by atrophic-metaplastic glands; goblet cells are the key marker of mucosal intestinalization. (Hematoxylin-eosin, original
magnification ×5)
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glandular population including both native mucosecreting (antral type) and
native oxyntic glands, or a mucosa natively consisting only of native oxyntic
glands, with any mucosecreting component considered a metaplastic transfor-
mation of the resident oxyntic glands.

Distally to the cardia, the largest portion of the gastric mucosa consists of
oxyntic glands (including chief, parietal end enterochromaffin-like [ECL] cells).
The so-called atrophic border, better defined as the pyloric-fundic gland border,
is an irregular boundary between the oxyntic and the mucosecreting compart-
ments. The latter compartment consists of coiled mucosecreting glands extend-
ing from approximately two-thirds of the length of the stomach hook to the
pyloric sphincter. The normal morphology of these areas is well established and
easily recognizable. All these anatomical landmarks have important implica-
tions in the endoscopic and histological assessment of gastritis.

Obtaining gastric mucosa biopsy samples: The biological rationale
The different embryonic “patterning” and the post-natal histology and function of
the stomach lend further support to the viewof this organ as “two functions in one
sac.” This compartmentalization provides the rationale for obtaining gastric biop-
sy samples representative of both mucosal compartments. In routine endoscopic
practice, however, this recommendation is frequently ignored, for two main
reasons: the increasing costs of the diagnostic procedure associatedwith obtaining,
handling, and assessing multiple biopsy samples; and a preference for using one
(or evenmore!) biopsy samples for a rapid assessment ofHelicobacter pylori status.

Different protocols for the endoscopic biopsy sampling of the gastric mu-
cosa have been proposed, but they all recommend obtaining samples from
both the oxyntic and the mucosecretingmucosa. The recommended number of
specimens to collect varies, depending on the clinical indication, and the aims

Fig. 4. 1. WNT-mediated gastric patterning mechanisms: WNT/beta-catenin signaling promotes oxyntic specification. 2. Tran-
scription factors such as Pdx1, Nkx6.3, and Bapx1 (as expressed in mesenchyme surrounding the distal stomach) are specifically
involved in promoting the caudal specification (mucosecreting antral mucosa). Abbreviations A: anterior; P: posterior; V: ventral; D:
dorsal [36, 37]
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of the endoscopy/biopsy procedure. In general, more extensive biopsy proto-
cols are recommended for research purposes, while a minimum set of gastric
biopsies is suggested for clinical purposes. The most widely applied clinical
protocol is the updated Sydney System, which includes a total of five biopsy
specimens, i.e. two from the oxyntic mucosa (both submitted in the same vial),
one from the incisura angularis, and two from the antral mucosa (all three
submitted in the same vial). Any focal lesions should also be sampled and
submitted separately [8, 39, 40•, 41].

Gastritis: The clinical value of a “structured” histology report

Gastric mucosal atrophy is recognized as the cancerization field in which more
than 90% of gastric epithelial malignancies will eventually develop. This well-
established evidence provides the rationale for assessing patients’ “individual”
gastric cancer risk from their histological atrophy score, which also takes its topog-
raphy (corpus, antrum, or both) into account. Consistent with this approach,
histological gastritis staging has proved a reliable predictor of gastric cancer risk.

In East Asian countries, the extent of atrophy and its associated cancer risk
continues to be assessed endoscopically according to the Kimura-Takemoto classi-
fication [42–44]. In the Western world, a biopsy-based assessment is recommend-
ed (Maastricht V, MAPS guidelines). OLGA (Operative Link for Gastritis Assess-
ment) is a validated staging system that considers both the atrophy score and the
compartment (oxyntic versusmucosecreting) fromwhich the biopsy samples were
obtained (i.e. oxyntic and antralmucosa, according to the Sydney Systemprotocol)
[45, 46]. The combined antral and oxyntic scores (see Table 2 for atrophy scoring
and staging) result in a “gastritis stage” (from 0 to IV) indicating the risk of
malignancy. An alternative staging system called OLGIM (Operative Link on
Gastric Intestinal Metaplasia) is based only on a score for intestinal metaplasia
[47, 48], and this makes it likely to be less sensitive in assessing atrophy than the
(more comprehensive) OLGA approach [48].

Whenever possible, histological staging should be complemented with
etiological information, reference to clinical parameters, and other diagnostic

Table 2. Gastritis staging system proposed by the Operative Link on Gastritis Assessment (OLGA)

Corpus biopsy specimens
Overall atrophy score as assessed in biopsy samples
from oxyntic mucosa
Score 0 Score 1 Score 2 Score 3

Antrum/angularis biopsy specimens
Overall atrophy score as assessed in biopsy samples
from the antrum and angularis incisura

Score 0 Stage 0 Stage I Stage II Stage II

Score 1 Stage I Stage I Stage II Stage III

Score 2 Stage II Stage II Stage III Stage IV

Score 3 Stage III Stage III Stage IV Stage IV

Scores for “global atrophy” (including non-metaplastic and metaplastic [IM & SPEM] subtypes) to be applied to the mucosecreting (antral/
angularis) and oxyntic (corpus/fundic) compartments. Atrophy score: Score 0 = no atrophy in any of the specimens obtained from the same
compartment; Score 1 = atrophy involving 1–30% of the specimens obtained from the same compartment; Score 2 = atrophy involving 31–60%
of the specimens obtained from the same compartment; Score 3 = atrophy involving 960% of the specimens obtained from the same
compartment
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details. Table 1 lists all the relevant etiological factors, and those most often
resulting in atrophic mucosal changes.

From the histology report to the clinical patient’s management

In spite of the enormous progress made in endoscopic imaging technologies,
with more to come, histology remains the gold standard for the diagnosis of
gastritis. Advances in this area relate to an etiology-based diagnosis, already
reflected in the new International Classification of Diseases (ICD-11), and to
the clinical priority of gastritis staging in the long-term personalized manage-
ment of gastritis patients. Relying on essential information about the etiology
and staging of a case of gastritis, clinicians can safely proceed with the most
appropriate therapy, and decide whether and what type of follow-up is required
[49, 50].

Having identified the cause of gastritis, the first step will be to eliminate the
noxious agent whenever possible. In cases of H. pylori gastritis, eradication
therapy is recommended in all international consensus and guideline reports
[11••, 51, 52].

In the absence of severe gastric disease and/or preneoplastic changes, the
success of H. pylori eradication therapy can be tested with a noninvasive surro-
gate marker (urea breath test [UBT], fecal antigen test). A negative test result
indicates the healing of H. pylori gastritis [53••]. Any specific infectious agent
detected can be cured by appropriate antibiotic or antiviral treatments. No
etiological therapy is available as yet for autoimmune gastritis, the clinical
impact of which is constantly increasing all over the industrialized world. There
is little evidence for glucocorticoid therapy to reverse the atrophy involved [54].
When pernicious anemia ensues, vitamin B12 supplementation is indicated. In
the autoimmune setting, the (consistently recognized) risk of neuroendocrine
neoplasia makes it important to adopt an appropriate staging system that
includes IM-negative atrophic transformation (i.e. pseudo-pyloric metaplasia,
or what is known as SPEM) [55, 56]. SPEM is involved in hyperplastic/
dysplastic ECL cell proliferation, and may theoretically be associated with a
higher risk of gastric adenocarcinoma [25, 57, 58]. It is often more difficult to
document the etiology of other forms of gastritis, but it may help to look for a
systemic cause, as in Crohn’s disease (Fig. 5).

Leaving aside the etiology of gastritis, a histology report plainly expressing
the “level of alarm” related to the severity of atrophic disease (and its associated
cancer risk, in particular) could contribute to generating treatment and follow-
up protocols tailored to individual patients’ clinical needs. This approach has
been extensively applied in oncological practice and is the reasoning on which
gastritis staging is based. In patients with “advanced” atrophic changes (high-
risk OLGA/OLGIM stages III/IV), regular endoscopic follow-up serves the fun-
damental purpose of a reliable secondary gastric cancer prevention strategy
[59].

Three different trials with a follow-up spanning several years produced
significant evidence to support a high risk of gastric cancer developing in
patients with OLGA stages III/IV (Table 3) [40•, 60, 61••]. Two of these three
studies [40•, 61••] were conducted in populations of consecutive dyspeptic
patients undergoing endoscopy, with no histological evidence of neoplastic
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lesions (intraepithelial [IEN] or invasive gastric cancer [GC]). The studies had a
similar patient distribution by stage, and the proportion of patients in stages III
and IV never exceeded 3% (these patients were mainly males, and their median
age was older than that of patients with stage 0/I/II disease). Such a low
prevalence of patients “at risk” makes it feasible to implement dedicated pro-
grams of active surveillance. The two studies (involving 9191 patients in all)
also consistently showed a dichotomous cancer risk, which was nil or negligible
for stages 0/I/ II (low-risk stages) and high for OLGA stages III/IV (high-risk
stages).

The third study [60] involved 93 patients who were followed up with paired
endoscopies for more than 12 years (range: 144–204 months). It was conduct-
ed on a population living in a mountain valley previously identified as being at
high risk of GC (with an incidence of gastric malignancy of 270/100,000/
5 years, and an 80% prevalence of H. pylori). As expected in this particular
epidemiological context, the prevalence of high-risk stages was greater than in
the two previously mentioned studies, but all the incident neoplastic lesions
(detected by the end of the follow-up) were identified among patients enrolled
with stage III/IV gastritis.

The high risk of cancer developing in such cases enables us to identify
patients early enough in their progression to gastric malignancy for timely
intervention, which involves endoscopic resection of crucial areas of the stom-
ach showing signs of early gastric cancer. Further adjunctive evidence signifi-
cantly links high-risk OLGA gastritis with H. pylori status, but eradication
therapies may be ineffective in the more advanced stages of gastritis (particu-
larly when it is already associated with intraepithelial neoplastic lesions, with
male gender, or with advanced age) [41, 62, 63].

Histological staging should be combined with other information (family
history, serology, endoscopy) to enable follow-up schedules to be tailored to a
given patient’s clinical and pathological profile [64]. Even in patients with early
gastric cancer, further progression can be stopped by adequate management of
their gastritis, as shown in the Korean study by Choi [65].

Fig. 5. Epithelioid granuloma in Crohn-associated gastritis. Infectious etiology was excluded by both molecular biology testing and
special stain for Koch’s bacilli. (Hematoxylin-eosin, original magnification ×40)
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Table 3. Gastric cancer risk associated with OLGA stages of gastritis

OLGA
stage

of gastritis
(%) at
enrollment

Follow-up in months:
mean (range)

Incident
neoplasia

Incident neoplasia:
rate/103 person-years
(neoplastic lesions include both
intraepithelial and infiltrating
types)

95%
Confidence
interval

0 (80.8%) 53.6
(76.6–79.2)

1/6005 Rate/103 person-years = 0.03 0.004–0.19

I (12.6%) 53.6
(76.6–79.2)

2/934 Rate/103 person-years = 0.34 0.09–1.36

II (4.3%) 38.6
(76.6–79.2)

3/322 Rate/103 person-years = 1.48 0.48–4.58

III (2.0%) 35.5
(70.8–74,4)

17/152 Rate/103 person-years = 19.1 11.9–3 0.7

IV (0.3%) 39.4
(63.6–63.6)

5/23 Rate/103 person-years = 41.2 17.2–99.3

Patients considered
743640 52.7

(11.573.0)

LG-IEN = 17
HG-IEN = 4
GC = 7

Rate

103/person-years =
0.60

0 (77.6%) 53.6
(11.5–70.3)

0/1362 Rate/103 person-years = 0.0 0–0.4
I (14.4%) 0/253

II (5.1%) 38.6
(5.9–64.3)

0/88

III (2.1%) 35.5
(15.8–60.7)

4/37 Rate/103 person-years = 36.5 13.7–97.4

IV (0.85%) 34.8
(23.3–58.1)

3/15 Rate/103 person-years = 63.1 20.3–195.6

Patients considered
175561

LG-IEN = 4
HG-IEN = 1
GC = 2

0 (62.3.6%)
149

(144–204)

0/58 OLGA stages
III/IV (as
assessed at ini-
tial biopsy)
were associat-
ed with a sig-
nificantly
higher risk of
GC (at end of
follow-up)
than stages
0/I/II
(Kaplan-Maier
log-rank test;
p = 0.0001;
RR = 58.00;
95% CI =

I (17.2%) 0/16

II (9.6%) 0/9

III (6.4%) 2/6



As mentioned earlier, gastric (atrophic) intestinalization only accounts for
one of the three “faces” of the atrophic transformation of the mucosa.
Restricting the atrophy score to IM alone (as in the OLGIM approach) can have
significant drawbacks in terms of a conclusive staging of gastritis, ultimately
excluding patients who warrant a “dedicated” secondary prevention strategy
from an appropriate follow-up program [13]. The updated endoscopic guide-
lines for managing gastritis fully embrace recent progress and the clinical
relevance of proper gastritis staging for the purpose of cancer prevention [42].

Outlook into 2020

According to the Kyoto Global Consensus Conference, etiology is taken for
reference in the classification of gastritis. The etiological picture of long-
standing gastritis can include both environmental (e.g. H. pylori) and host-
related (e.g. Autoimmunity) agents, potentially resulting in the atrophic trans-
formation of native gastric mucosa. Epidemiological evidence implicates the
atrophicmicroenvironment inH. pylori gastritis as amajor factor responsible for
the etiopathogenesis of more than 90% of gastric malignancies.
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Table 3. (Continued)

OLGA
stage

of gastritis
(%) at
enrollment

Follow-up in months:
mean (range)

Incident
neoplasia

Incident neoplasia:
rate/103 person-years
(neoplastic lesions include both
intraepithelial and infiltrating
types)

95%
Confidence
interval

5.67–592.5, p
G 0.001)

IV (4.3%) 4/4

Patients considered
93 60

IND-IEN = 2*
LG-IEN = 1*
HG-IEN = 1
GC = 2

At follow-up
endoscopy, 6
patients had
IEN or GC: 2
were IND-IEN;
1 was a LG-IEN;
1 was HG-IEN;
and 2 were GC
(and 1 of them
had been en-
rolled as LG--
IEN)

Study conducted in
a mountain area
considered at high
risk of GC

The table summarizes the crude numbers obtained in long-term follow-up studies. The clinical impact of crucial variables (clinical family history,
epidemiological setting, H. pylori status, including the bacterium’s virulence, patient’s gender and age, and other comorbidities potentially
acting as additional risk factors) is not shown (IEN = intra-epithelial neoplasia; IND-IEN = indefinite for intra-epithelial neoplasia; LG = low-
grade; HG = high-grade; GC = invasive gastric cancer; RR = relative risk)



The atrophic transformation of gastric mucosa gives rise to different histo-
logical phenotypes, all of which have been biologically profiled and can be
histologically scored. They may also be associated with a range of functional
changes, which can serve as (quantitative) serological markers of the atrophic
process. It is easy to imagine the atrophy-remodeled gastric microbiota having a
role as co-promoter in the atrophic cancer-prone microenvironment.

In Western countries, histology-based gastritis staging (with the OLGA
system) has consistently proved reliable in predicting the cancer risk associated
with atrophy. Any (complementary) endoscopy-based risk assessment (as sug-
gested in authoritative literature) is also welcome. The reliability of endoscopic
staging still needs to be supported by large-scale studies, however, and validated
in terms of its clinical reproducibility.

Over the coming years, we will see how this multidisciplinary approach can
be optimized for the purpose of designing global strategies for eradicating
gastric cancer and implementing patient-tailored prevention strategies. The
available evidence does suggest that combining primary and secondary preven-
tion strategies can realistically succeed in cutting the epidemiological impact of
gastric cancer – the world’s fourth leading cause of cancer-related death.
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