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1. INTRODUCTION
!

Gastric cancer remains a major problem world-
wide. The intestinal type of gastric cancer devel-
ops through a cascade of well-defined and recog-
nizable precursors (inflammation–metaplasia–
dysplasia–carcinoma sequence) [1]. It has been
argued that the identification and surveillance of
patients with such precursor conditions and le-
sions may lead to early diagnosis of gastric cancer.
Indeed, this may be an important measure for
prevention of death due to gastric cancer both in
Western and Asian countries. However, even

though such lesions are commonly found in ev-
eryday practice, there are no international recom-
mendations to guide clinicians in their care of in-
dividuals with these changes. This leads to wide
heterogeneity of practice and to failure to diag-
nose patients with curable forms of cancer. Stan-
dardization of management is likely to benefit pa-
tients, and may also be cost-effective by focusing
resources on patients with the greatest risk.
This consensus project aimed to summarize cur-
rent evidence on the management of patients
with precancerous conditions and lesions, and to
propose guidelines for the diagnosis and manage-
ment of individuals with chronic gastritis, atro-
phy, intestinal metaplasia, or dysplasia.
This Guideline does not address methodologies
for screening these lesions in general populations,
or the assessment and management of patients
with other precancerous conditions, such as per-
nicious anemia, Ménétrier disease, or gastric
stump, or treatment for gastric adenocarcinoma.

Scope and key questions
We addressed the management, that is, the diag-
nostic assessment, treatment and follow-up, of
individuals with atrophic gastritis, or intestinal
metaplasia or dysplasia of the gastric mucosa.
Specific issues were included: What is the opti-
mal diagnostic approach for patients with gastric
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Atrophic gastritis, intestinal metaplasia, and epi-
thelial dysplasia of the stomach are common and
are associated with an increased risk for gastric
cancer. In the absence of guidelines, there is wide
disparity in the management of patients with
these premalignant conditions. The European So-
ciety of Gastrointestinal Endoscopy (ESGE), the
European Helicobacter Study Group (EHSG), the
European Society of Pathology (ESP) and the Soci-
edade Portuguesa de Endoscopia Digestiva (SPED)
have therefore combined efforts to develop evi-
dence-based guidelines on the management of

patients with precancerous conditions and le-
sions of the stomach (termed MAPS). A multidis-
ciplinary group of 63 experts from 24 countries
developed these recommendations by means of
repeat online voting and a meeting in June 2011
in Porto, Portugal. The recommendations empha-
size the increased cancer risk in patients with
gastric atrophy and metaplasia, and the need for
adequate staging in the case of high grade dyspla-
sia, and they focus on treatment and surveillance
indications and methods.
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precancerous conditions/lesions? Which patients are at higher
risk and would benefit from surveillance to detect early-stage
cancer? Should they receive pharmacological interventions to re-
duce the risk of developing cancer? If so, are such measures cost-
effective?

2.METHODS
!

These recommendations were developed according to the pro-
cess described by the Appraisal of Guidelines for Research and
Evaluation (AGREE) Collaboration [2].

2.1 Selection of Working Panel
In May 2010, three authors (M.D.R., E.J.K., and F.C.), on behalf of
the European Society of Gastrointestinal Endoscopy (ESGE), the
Sociedade Portuguesa de Endoscopia Digestiva (SPED), the Euro-
pean Helicobacter Study Group (EHSG), and the European Society
of Pathology (ESP), assembled a panel of European gastroenterol-
ogists and pathologists, including clinical experts and young re-
searchers trained in literature search and evidence-based medi-
cine (see Appendix).
This panel met in October 2010 in Barcelona, and agreed on the
methodology to be applied, and on a set of key questions and pre-
liminary statements to guide a literature search. The panel fur-
ther worked in subgroups (●" Table1) to perform a systematic
search for evidence, to review statements on the basis of quali-
ty-rated evidence, and to report graded statements and recom-
mendations accordingly. Subsequently representatives from Eu-
ropean national societies of digestive endoscopy and pathology,
and individual members (see Appendix), considered the applic-
ability of the evidence and draft statements. This was done by
means of two online sessions for voting and comments, followed
by a second meeting held in June 2011 in Porto, Portugal.
A total of 63 participants contributed (all online and 45 in Porto),
including participants from Belarus, Belgium, Brazil, China, Chile,
Finland, France, Germany, Iraq, Ireland, Italy, Jordan, Latvia, Mal-
ta, Portugal, Romania, Russia, Slovakia, Sudan, Switzerland, The
Netherlands, Turkey, UK and USA. In addition, nine national so-

cieties were represented (Germany, Jordan, Latvia, Portugal, Ro-
mania, Russia, Slovakia, Switzerland and The Netherlands).

2.2 Literature search
A literature search using PubMed up to November 2010 was car-
ried out. A small working group from the panel dealt with each
question and each string/query, and identified key references
which were supplied to the entire panel and participants.

2.3 Grading of evidence
Each working group rated the quality level of the available evi-
dence and the strength of recommendations by using both the
Grading of Recommendations, Assessment, Development, and
Evaluation (GRADE) process [3, 4] and the system of the Scottish
Intercollegiate Guidelines Network (SIGN) [5]. Researchers prior-
itized data from randomized clinical trials (RCTs) when available,
and performed meta-analyses when applicable. Each paper was
individually assessed by two investigators using a methodologi-
cal tool that was identical for all topics reviewed in the guide-
lines. Discrepant assessment results were discussed by the full
working group.Tables with the assessment of individual manu-
scripts are available upon request.
For each question the working group summarized the quantity,
quality, and consistency of evidence, and they discussed the ex-
ternal validity of studies and whether the study conclusions
were applicable to the target population for the guidelines. The
group recorded the overall level of evidence addressing the key
question and made a graded recommendation pertaining to the
key question (for evidence levels and recommendation grades,
see●" Table 2).
It is important to emphasize that the grading does not relate to
the importance of the recommendation, but to the strength of
the supporting evidence.
Other factors that influenced the grading of a recommendation
were taken into account by the participants, including: (i) any
evidence of potential harms associated with implementation of
a recommendation; (ii) clinical impact on the target population
and impact on resource consumption; (iii) whether, and to what
extent, any patient populations might be particularly advantaged

Table 1 Panel subgroups according to key questions.

Key questions Working group

Which are the precancerous lesions in the stomach?
Which outcomes to prevent/avoid?

Fátima Carneiro, Ernst Kuipers, Mário Dinis Ribeiro

Is there evidence to use endoscopicmethods to improve
diagnosis?

Miguel Areia, Pedro Pimentel Nunes, AnneMarie de Vries, Bjorn Rembacken, Ernst Kuipers, Mário
Dinis Ribeiro,

Which care should be taken on biopsies (number and
sites) for a correct diagnosis and staging?

Ricardo Marcos Pinto, Bjorn Rembacken, Kazumasa Miki, José Carlos Machado, Fátima Carneiro,
Ernst Kuipers, Mário Dinis Ribeiro,

Should other sources of data be added for staging? Ricardo Marcos Pinto, Carina Pereira, José Carlos Machado, Miguel Areia, AnneMarie de Vries,
Fátima Carneiro, Ernst Kuipers, Mário Dinis Ribeiro, Thierry Ponchon, Bjorn Rembacken, Kazu-
masa Miki

Is there evidence to use non-invasive methods to
improve diagnosis?

Miguel Areia, Ernst Kuipers, Mário Dinis Ribeiro, Kazumasa Miki,

Should these patients be followed up? AnneMarie de Vries, Ernst Kuipers, Mário Dinis Ribeiro, Ricardo Marcos Pinto, Carina Pereira

Does the type, the severity and the extension of the
lesion influence the prognosis of these patients?

AnneMarie de Vries, Ernst Kuipers, Mário Dinis Ribeiro, Thierry Ponchon, Bjorn Rembacken,
Kazumasa Miki, José Carlos Machado, Ricardo Marcos Pinto, Carina Pereira, Fátima Carneiro

Is there a role for Helicobacter pylori eradication? Anthony O’Connor, Pedro Pimentel-Nunes, Ernst Kuipers, Mário Dinis Ribeiro, Peter
Malfertheiner, Tamara Matysiak-Budnik, Francis Megraud, Carina Pereira, Ari Ristimaki

Is there a role for other therapies? Anthony O’Connor, Carina Pereira, Ernst Kuipers, Mário Dinis Ribeiro, Peter Malfertheiner,
Tamara Matysiak-Budnik, Francis Megraud, Pedro Pimentel-Nunes

May it/these strategies be cost-effective? Miguel Areia, Richard Peek, Jean-Marc Dumonceau, Ernst Kuipers, Mário Dinis Ribeiro
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or disadvantaged by the recommendations; and (iv) opportuni-
ties and obstacles regarding implementation in daily clinical
practice.

2.4 Consensus process and applicability
A hybrid approach was used to obtain the final version of state-
ments, starting with an online consultation followed by a final
meeting in Porto, in June 2011.Online questionnaires (Med-
Quest) were devised to allow participants to vote anonymously
on statements. During the first round the panel members were
asked to vote on their agreement with evidence-based state-
ments; and in a second round, all participants, that is, panelists,
society representatives, and individual members, were asked to
vote on their agreement with statements but also on the level of
applicability. At this stage, a collection of summarized references
were available to all participants. The final discussion took place
in June 2011 in Porto, during a one-day consensus conference,
where data were presented and discussed; this was followed by
re-voting and attribution of grades to the final statements.
(Voting was on a 6-point scale: a, agree strongly; b agree moder-
ately; c, just agree; d, just disagree; e, disagree moderately; and f,
disagree strongly. Prior to the voting process it was defined that a
statement would be accepted if more than 75% of the partici-
pants voted a, b, or c.
In addition, in the second round, all participants were also speci-
fically queried regarding the level of applicability to their own
practice and in their country, when this was relevant.

2.5 Reporting
The present manuscript summarizes the results of this entire
process and was reviewed by all participants. Moreover, all ESGE
individual members and national societies were asked to send
their contributions.
Agreement results are presented as proportions of voters agree-
ing with the statements. The online voting results are presented

for the statements that remained unchanged during the Porto
meeting. For those for which a new voting process was conduct-
ed during the meeting in Porto, the final results for that meeting
are presented. We also present a flow chart of the final results.

3.RESULTS
!

3.1 Summary of recommendations
Conventional white light endoscopy cannot accurately differenti-
ate between and diagnose pre-neoplastic gastric conditions/le-
sions (evidence level 2++ , recommendation grade B). Thus, mag-
nification chromoendoscopy or narrow-band imaging (NBI) en-
doscopy with or without magnification may be offered in these
cases as it improves diagnosis of such lesions (evidence level 2+
+ , recommendation grade B). In addition, at least four biopsies of
the proximal and distal stomach, on the lesser and greater curva-
ture, are needed for adequate assessment of premalignant gastric
conditions (evidence level 2+ , recommendation grade C). Sys-
tems for histopathological staging (e.g. operative link for gastritis
assessment [OLGA] and operative link for gastric intestinal meta-
plasia [OLGIM] assessment) may be useful for identifying sub-
groups of patients with different risks of progression to gastric
cancer (evidence level 2++ , recommendation grade C), namely
those with extensive lesions (i.e., atrophy and/or intestinal meta-
plasia in both antrum and corpus). Although only low potential
applicability was reported by participants for this indicator, low
serum pepsinogen levels can also predict this phenotype (evi-
dence level 2++ , recommendation grade C) and, in such patients,
Helicobacter pylori serology may also be useful for further detec-
tion of high risk individuals (evidence level 2++ , recommenda-
tion grade C). Beyond a family history of gastric cancer (evidence
level 2++ , recommendation grade B), neither age, gender, H. py-
lori virulence factors, or host genetic variations change these clin-

Table 2 Scottish Intercollegiate
Guidelines Network (SIGN)
system: definitions of levels of
evidence and recommendation
grades.

Levels

1++ High quality meta-analyses, systematic reviews of RCTs, or RCTs with a very low risk of bias

1 + Well conducted meta-analyses, systematic reviews of RCTs, or RCTs with a low risk of bias

1– Meta-analyses, systematic reviews or RCTs, or RCTs with a high risk of bias

2 ++ High quality systematic reviews of case– control or cohort studies
OR High quality case– control or cohort studies with a very low risk of confounding, bias, or chance and a
high probability that the relationship is causal

2 + Well conducted case – control or cohort studies with a low risk of confounding, bias, or chance and a
moderate probability that the relationship is causal

2– Case– control or cohort studies with a high risk of confounding, bias, or chance and a significant risk that the
relationship is not causal

3 Non-analytic studies, e. g. case reports, case series

4 Expert opinion

Grades

A At least one meta-analysis, systematic review, or RCT rated as 1 ++ , and directly applicable to the target
population;
OR a systematic review of RCTs
OR A body of evidence consisting principally of studies rated as 1 + , directly applicable to the target
population, and demonstrating overall consistency of results

B A body of evidence including studies rated as 2 + + , directly applicable to the target population, and
demonstrating overall consistency of results;
OR Extrapolated evidence from studies rated as 1+ +or 1 +

C A body of evidence including studies rated as 2 + , directly applicable to the target population and
demonstrating overall consistency of results;
OR Extrapolated evidence from studies rated as 2+ +

D Evidence level 3 or 4;
OR Extrapolated evidence from studies rated as 2+

RCT, randomized controlled trial
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ical recommendations (evidence level 4, recommendation grade
D). Patients with extensive atrophy and/or extensive intestinal
metaplasia should be offered endoscopic surveillance (evidence
level 2++ , recommendation grade B) every 3 years (evidence lev-
el 4, recommendation grade D). Further studies are needed how-
ever, to accurately estimate the cost–effectiveness of such an ap-
proach (evidence level 1, recommendation grade B). Patients
with mild to moderate atrophy/intestinal metaplasia only in an-
trum do not need follow-up (evidence level 4, recommendation
grade D). If H. pylori infection is present, eradication should be
offered to prevent high grade dysplasia or carcinoma (evidence
level 1+ , recommendation grade B). Currently, the use of cycloox-
ygenase-2 (COX-2) inhibitors or the use of dietary supplementa-
tion with antioxidants (ascorbic acid and beta-carotene) are not
endorsed as approaches to decrease the risk of progression of
gastric precancerous lesions (evidence level 1+ , recommenda-
tion grade B). Patients with dysplasia without a visible endo-
scopic lesion should be closely followed up, either immediately
and 6 to 12 months thereafter, or within 12 months ( evidence
level 2+ , recommendation grade C), respectively, for those with
high grade or low grade dysplasia. Those with dysplasia or cancer
within an endoscopically visible lesion should undergo staging
and resection.
A flow chart for the proposed management of patients with
atrophic gastritis, gastric intestinal metaplasia, or gastric epithe-
lial dysplasia is shown in●" Fig.1.

3.2 Definitions and outcomes to prevent
3.2.1 Gastric carcinogenesis
1. Patients with chronic atrophic gastritis or intestinal metaplasia

should be considered to be at higher risk for gastric adenocarci-
noma. (Agree 96% [vote: a, 68%; b, 18%; c, 10%; d, 2%; e, 2%])

2.High grade dysplasia and invasive carcinoma should be regarded
as the outcomes to be prevented when patients with chronic
atrophic gastritis or intestinal metaplasia are managed. (Agree
96% [vote: a, 72%; b, 14%; c, 10%; d, 4%])

3. Patients with endoscopically visible high grade dysplasia or
carcinoma should undergo staging and adequate management.
(Agree 100% [vote: a, 94%; b, 2%; c, 4%])

In most instances, the development of so-called “intestinal” gas-
tric adenocarcinoma represents the culmination of an inflamma-
tion–metaplasia–dysplasia–carcinoma sequence, known as the
Correa cascade of multistep gastric carcinogenesis, where a pro-
gression may occur from normal mucosa through chronic non-
atrophic gastritis (●" Fig.2a,b), atrophic gastritis (●" Fig.2c,d),
and intestinal metaplasia (●" Fig.2e,f), to dysplasia (●" Fig.2g)
and carcinoma [6–8]. This model has been consistently con-
firmed in different studies [9, 10].

3.2.2 Precancerous conditions
Mucosal gastric atrophy and intestinal metaplasia confer a high
risk for the development of gastric cancer as they constitute the
background in which dysplasia and intestinal-type gastric ade-
nocarcinoma develop [7, 11–13]. Thus, chronic atrophic gastritis

Patients with atrophic gastritis and/or intestinal metaplasia
without dysplasia

Patients with dysplasia

Extension

Several biopsies should be obtained (≥ 2 in antrum and 
 ≥2 in corpus; lesser and greater curvature)

Magnification chromoendoscopy and/or narrow band imaging (NBI) may be offered

H. pylori eradication

Visible endoscopic lesion?

Spread of lesions

Mild/moderate 
atrophic gastritis or intestinal 

metaplasia only in antrum

Atrophic gastritis or intestinal 
metaplasia both in antrum 

and corpus

Low grade High grade

Follow-up

Immediately and
6–12 months

< 12 months

Every 3 years

Staging and 
resection*

Grade of dysplasia

No Yes

Fig.1 Summary of proposed management for patients with atrophic gastritis, gastric intestinal metaplasia and gastric epithelial dysplasia.
*The further management is not covered by this guideline.
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and intestinal metaplasia are considered to be precancerous con-
ditions.
Chronic atrophic gastritis should be diagnosed and graded on the
basis of the presence of chronic inflammatory cells, including
lymphocytes and plasma cells that expand the lamina propria,
and the disappearance of the normal glands [14–16]. In the gas-
tric body/fundus this is associated with a loss of specialized cells
and thus a reduction of gastric secretory functions. The severity
of gland loss (atrophy) should be graded although inter- and in-
traobserver agreement are both poor.
Individuals may develop different phenotypes of chronic gastritis
due to different genetic profiles and environmental exposure:
▶ Cases of inflammatory changes limited to the antrum and

without gland atrophy and/or intestinal metaplasia are de-
fined as diffuse antral gastritis.

▶ Cases of gland atrophy and/or intestinal metaplasia distributed
multifocally including the lesser curvature of the corpus and
fundus, are defined as multifocal atrophic gastritis. This phe-
notype may be described as “extensive,” whereas the term
“marked” is used to define a severity grade at a particular site.

The overall background changes in the stomach should therefore
be described in terms of the severity and distribution of any pre-
malignant conditions/lesions. Several classification schemes have
been developed for chronic gastritis and preneoplastic changes.
At present, the updated Sydney System is generally used both in
clinical practice and in research, combining topographic, mor-
phological, and etiological information in reporting systems de-
signed to include both grading and staging of gastritis. In addi-
tion, the systems known as OLGA (operative link for gastritis as-
sessment), and OLGIM (operative link on gastric intestinal meta-
plasia) assessment have been proposed for staging of gastritis
(see below). However, most classifications are still difficult to
use in clinical practice, andwhen applied they have the disadvan-
tage of considerable inter- and intraobserver variation.
Nevertheless, these systems seem to bemore relevant and easy to
apply than subtyping of intestinal metaplasia. Intestinal metapla-
sia may be classified as “complete” or “incomplete.” Complete
intestinal metaplasia (“small-intestinal” or type I) displays goblet
and absorptive cells, decreased expression of gastric mucins
(MUC1, MUC5AC, and MUC6), and expression of MUC2, an intes-

Fig.2 Morphologic changes in gastric mucosa
during gastric carcinogenesis. a,b Non-atrophic
gastritis, without gland atrophy and/or intestinal
metaplasia: (a) antrum (hematoxylin and eosin
[H&E], ×40); (b) corpus (H&E, ×100). c,d Moderate
atrophy of deep antral glands (gland loss between
30% and 60%), without intestinal metaplasia: (c)
H&E staining, ×40; (d) Periodic acid–Schiff (PAS)–
alcian blue staining, ×40, highlighting gland loss
and a single focus of intestinal metaplasia in the
superficial part of the gastric mucosa. e,f Severe
atrophy of antral mucosa, with loss of more than
60% of original mucous-secreting glands, replaced
by intestinal metaplasia: (e) H&E, ×40; (f) PAS–
alcian blue, ×40. g,h Dysplasia and intramucosal
carcinoma: (g) low grade (left) and high grade
(right) dysplasia (H&E, ×100); (h) intramucosal
carcinoma (H&E, ×200).
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tinal mucin. Incomplete intestinal metaplasia (“enterocolic” or
type IIA/II, and “colonic” or type IIB/III), displays goblet and co-
lumnar non-absorptive cells [17–20], in which gastric mucins
(MUC1, MUC5AC, and MUC6) are coexpressed with MUC2 [17–
20]. In Filipe’s classification the typing of intestinal metaplasia
(types I, II, and III) was based on the detection of sialomucin and
sulphomucin by high iron diamine–alcian blue staining (this ap-
proach was discontinued due to toxicity of the reagents). Cur-
rently used classifications also take into consideration the pres-
ence of Paneth cells (complete metaplasia) or crescent architec-
ture changes, dedifferentiation, and degree of absence of Paneth
cells (incomplete metaplasia), as well as the pattern and type of
mucin expression [20]. Moreover, some studies indicate a posi-
tive correlation between the degree of incomplete intestinal me-
taplasia and the extent of intestinal metaplasia. However, the use
of immunohistochemistry or other special techniques in order to
subtype intestinal metaplasia is not widespread in routine diag-
nostics.
Recently, another pattern of metaplasia, termed spasmolytic
polypeptide-expressing metaplasia (SPEM), has been described.
This is characterized by the expression of the TFF2 spasmolytic
polypeptide that is associatedwith oxyntic atrophy. SPEM, which
characteristically develops in the gastric body and fundus, ap-
pears to share some characteristics with pseudopyloric metapla-
sia, has a strong association with chronic infection with Helico-
bacter pylori and with gastric adenocarcinoma, and may repre-
sent another pathway to gastric neoplasia [21]. At present identi-
fication of SPEM is considered an investigational parameter.

3.2.3 Precancerous lesions
Gastric dysplasia represents the penultimate stage of the gastric
carcinogenesis sequence, is defined as histologically unequivocal
neoplastic epithelium without evidence of tissue invasion, and is
thus a direct neoplastic precancerous lesion [22]. It is character-
ized by cellular atypia reflective of abnormal differentiation, and
disorganized glandular architecture [23–26]. Correct diagnosis
and grading of dysplasia are critical, because they predict both
the risk of malignant transformation and the risk of metachro-
nous gastric cancer. In fact, the reported progression rates of dys-
plasia to gastric cancer vary greatly, from 0% to 73% per year
[27–48]. These variations can probably be explained by diverse
factors such as differences in study design and populations under
study and also differences in definitions and assessment of gas-
tric dysplasia.
There are well-known differences between Japanese and Europe-
an/North American pathologists in categorizing gastric dysplasia
that in some classifications is designated as intraepithelial neo-
plasia. For instance, in Japan, noninvasive intramucosal neoplas-
tic lesions with high grade cellular and architectural atypia are
termed “non-invasive intramucosal carcinoma,” whereas the
same lesions are diagnosed as high grade dysplasia by most pa-
thologists in the West [49,50].
In an attempt to resolve this issue, several proposals have been
made regarding the terminology for the morphological spectrum
of lesions, including the Padova and Vienna classifications and
more recently, the World Health Organization (WHO) classifica-
tion.
The WHO recently reiterated the classification of dysplasia/in-
traepithelial neoplasia. Acknowledging the widespread use of
both “dysplasia” and “intraepithelial neoplasia” (IEN), it uses
these terms as synonymous (in this paper, dysplasia is the term
that will be used from now on). According to the current WHO

classification [51], the following diagnostic categories should
thus be considered:
1. Negative for intraepithelial neoplasia/dysplasia
2. Indefinite for intraepithelial neoplasia/dysplasia
3. Low grade intraepithelial neoplasia/dysplasia
4. High grade intraepithelial neoplasia/dysplasia
5. Intramucosal invasive neoplasia/intramucosal carcinoma.
In the stomach, and as far as the present guidelines are con-
cerned, category 1, negative for intraepithelial neoplasia/dyspla-
sia, includes chronic atrophic gastritis and intestinal metaplasia.
Where there is doubt as to whether a lesion is neoplastic or non-
neoplastic (i. e. reactive or regenerative), particularly in small
biopsies exhibiting inflammation, the diagnosis should be indefi-
nite for intraepithelial neoplasia/dysplasia. In such cases, the di-
lemma is usually solved by cutting deeper levels, by obtaining ad-
ditional biopsies, or after correcting for possible etiologies.
Intraepithelial neoplasia/dysplasia comprises unequivocally epi-
thelial neoplastic proliferations characterized by variable cellular
and architectural atypia, but without convincing evidence of in-
vasion. Low grade intraepithelial neoplasia/dysplasia shows mini-
mal architectural disarray and only mild-to-moderate cytological
atypia. The nuclei are elongated, polarized, and basally located,
and mitotic activity is mild-to-moderate (●" Fig.2g, left). High
grade intraepithelial neoplasia/dysplasia comprises neoplastic
cells that are usually cuboidal, rather than columnar, with a high
nucleus-to-cytoplasm ratio, prominent amphophilic nucleoli,
more pronounced architectural disarray, and numerous mitoses,
which can be atypical. Importantly, the nuclei frequently extend
into the luminal aspect of the cell, and nuclear polarity is usually
lost (●" Fig.2g, right). Most patients harboring lesions classified
as high grade dysplasia are at high risk for either synchronous in-
vasive carcinoma or its rapid development [34] (see below).
Intramucosal invasive neoplasia/intramucosal carcinoma defines
carcinomas that invade the lamina propria and are distinguished
from intraepithelial neoplasia/dysplasia not only by desmoplastic
changes that can be minimal or absent, but also by distinct struc-
tural anomalies, such as marked glandular crowding, exces-
sive branching, budding, and fused or cribriforming glands
(●" Fig.2h). The diagnosis of intramucosal carcinoma indicates
that there is an increased risk of lymphatic invasion and lymph-
node metastasis. However, endoscopic techniques allow treat-
ment without open surgery, particularly for lesions ≤2cm in size
and for those that are well differentiated with no lymphatic inva-
sion. Guidelines for endoscopic treatment of gastric adenocarci-
noma are beyond the scope of this manuscript.

3.3 Diagnosis and staging
3.3.1 Endoscopy
4. Conventional white light endoscopy cannot accurately differ-

entiate and diagnose pre-neoplastic gastric conditions.
(evidence level2++ , recommendation grade B). (Agree 94%
[vote: a, 46%; b, 24%; c, 24%; d, 4%; e, 2%])

5. Magnification chromoendoscopy and narrow band imaging
(NBI), with or without magnification, improve the diagnosis of
gastric preneoplastic conditions/lesions (evidence level 2++ ,
recommendation grade B). (Agree 98% [vote: a, 47%; b, 27%;
c, 24%; d, 2%] 83% of voters stated that they would apply this
statement; 67% of those representing national societies
mentioned that it would also be applicable (63%) or widely
applicable (4%) in their countries.)
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6.Within this context, diagnostic upper gastrointestinal endoscopy
should include gastric biopsies sampling (evidence level 4,
recommendation grade D). (Agree 93% [vote: a, 66%; b, 18%;
c, 9%; d, 7%])

Some studies have evaluated whether conventional white light
(WL) endoscopy can reliably distinguish Helicobacter pylori gas-
tritis and gastric preneoplastic lesions from normal mucosa. In a
pioneer study Atkins & Benedict concluded that correlation be-
tween endoscopy and histology was poor [52]. This was con-
firmed in a subsequent prospective study, where Bah et al. con-
cluded that it is not possible to reliably diagnoseH. pylori gastritis
with endoscopy alone [53]. Antral nodularity appears to be the
only endoscopic signwith a high positive predictive value (>90%)
for H. pylori infection; however, it is, except in children, only
present in a minority of patients with H. pylori gastritis [53–56].
Absence of rugae and presence of visible vessels in the gastric
mucosa predict severe atrophy but with a relatively low sensitiv-
ity [57]. Intestinal metaplasia may appear as thin, white mucosal
deposits [58]; however, the value of this or other endoscopic
signs for the diagnosis of intestinal metaplasia remains unestab-
lished. Taken together, these studies show that conventional en-
doscopy cannot reliably diagnose H. pylori gastritis, atrophy, or
intestinal metaplasia [52, 54–58].
There is inconsistent evidence that new high resolution endo-
scopes are more reliable. Some studies show low accuracy for
the diagnosis of gastric mucosal inflammation, atrophy and me-
taplasia, particularly with patients aged below 50 years and in
particular when they have mild atrophy or metaplasia [59], but
others suggest a good accuracy [60]. In addition to low accuracy,
endoscopy findings were associated with low reproducibility
[61] and therefore current evidence suggests that conventional
endoscopy cannot be relied upon to correctly identify patients
with atrophy or intestinal metaplasia.
Studies have suggested that chromoendoscopy, particularly with
magnification, helps to identify lesions of intestinal metaplasia
and dysplasia. Dinis-Ribeiro et al. proposed a classification for
the diagnosis of these lesions that was reproducible and highly
accurate [62]. The accuracy and reproducibility of this chromoen-
doscopy classification with methylene blue was maintained
when it was submitted to external validation [63]. Chromoen-
doscopy using other solutions, such as indigo carmine, acetic
acid, or hematoxylin, was also associated with high accuracy for
the diagnosis of these lesions, particularly for dysplasia [64], [65].
Tanaka et al. reported that that the use of acetic acidwas superior
to that of indigo carmine [65].
However, high resolution magnifying endoscopy without chro-
moendoscopy also appears superior to standard endoscopy, al-
lowing great accuracy for the diagnosis of H. pylori gastritis,
intestinal metaplasia, and dysplasia [66–67]. No comparative
study of magnification with or without chromoendoscopy has
been made for the diagnosis of these lesions, despite the sugges-
tion of Tanaka et al. that enhanced magnification chromoendos-
copy with acetic acid is superior to conventional magnification
endoscopy and indigo carmine chromoendoscopy [65].
So, current evidence suggests that magnification chromoendos-
copy (MCE) improves accuracy for the detection of preneoplastic
gastric lesions. However, this technique lengthens the time of the
endoscopic procedure and adds to theworkload of gastroenterol-
ogy departments. Besides, patient tolerance, even with sedation,
may be compromised. Taking all these considerations together,
routine performance of MCE cannot be recommended, and its
use should be restricted to centers experienced in this technique.

The recent technology of narrow band imaging (NBI) has been
found to have good sensitivity and specificity for the diagnosis
of gastric lesions [68–77]. However, there is no agreement on
which NBI patterns are associated with gastric precancerous le-
sions. The NBI classification systems varied between studies,
there was no external validation, and reproducibility was seldom
evaluated. Only two studies used NBI without magnification [76,
77]. The latter method, which could be applied in routine clinical
practice in contrast tomagnification-NBI which is not practicable
in an everyday clinical setting, requires some level of expertise
and a type of scope that is available in only a few centers. Never-
theless, this indicates that NBImay be useful for the identification
of different gastric lesions. However, before this technology can
be endorsed, a simple classification systemwill have to be agreed
upon and independently validated in a large prospective multi-
center study.
It follows that the best available endoscopic method should be of-
fered to individual patients, but, within the context of optimal
identification of patients with precancerous conditions, diagnos-
tic upper gastrointestinal endoscopy should include sampling
with gastric biopsies.

3.3.2 Biopsy sampling
7. Atrophic gastritis and intestinal metaplasia are often unevenly

distributed throughout the stomach. For adequate staging and
grading of gastric precancerous conditions, at least four non-
targeted biopsies of two topographic sites (at the lesser and
greater curvature, from both the antrum and the corpus) should
be taken and clearly labelled in separate vials; additional target
biopsies of lesions should be taken (evidence level 2+ , recom-
mendation grade C). (Agree 100% [vote: a, 61%; b, 25%; c, 14%];
90% of voters stated that theywould apply this statement; 80%
of those representing national societies mentioned that it
would also be applicable [60%] or widely applicable [20%] in
their countries.)

8. Systems for histopathological staging (e.g. operative link for
gastritis assessment [OLGA] and operative link for gastric intes-
tinal metaplasia [OLGIM] assessment) may be useful for cate-
gorization of risk of progression to gastric cancer (evidence level
2++ , recommendation grade C). (Agree 98% [vote: a, 39%;
b, 41%; c, 18%; e, 2%]; 90% of voters stated that they would
apply this statement; 70% of those representing national
societies mentioned that it would also be applicable in their
countries.)

Biopsy specimens of the stomach are essential to the establish-
ment and grading of preneoplastic gastric lesions. The updated
Sydney System is the most widely accepted for classification and
grading of gastritis [14]. The system was primarily designed to
provide standardization for reporting of gastric biopsies. The up-
dated version recommended five biopsies, two from the antrum
(3cm from the pylorus, greater and lesser curvatures), one from
the incisura, and two from the corpus (one from the lesser curva-
ture, 4cm proximal to the incisura, and one from the middle of
the greater curvature); these sites were arbitrarily chosen. Al-
though this biopsy protocol generally correctly establishes H. py-
lori status and chronic gastritis, the number of biopsies is contro-
versial with regard to adequate staging of premalignant gastric
lesions, mainly because of the multifocal nature of these lesions
[78–82]. This multifocal nature affects their detectability, in
turn affecting decisions regarding the patient’s therapy or future
surveillance [1, 6].
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Five good quality studies [78–80, 39, 84], in different population
settings, addressed the number of biopsies needed for a precise
grading of gastritis and intestinal metaplasia. El-Zimaity & Gra-
ham [80] concluded that the biopsy protocol recommended by
the Sydney System underestimated the presence of intestinal
metaplasia and could identify corpus atrophy only when it was
extensive; these authors recommended a minimum of eight
biopsies. On the other hand, Guarner et al. [79] concluded that
the Sydney recommendations for biopsy sites and number were
sensitive for identification of H. pylori infection and preneoplas-
tic lesions (in geographic areas with a high prevalence of gastric
cancer). The additional value of biopsies from the incisura angu-
laris is unclear and remains insufficiently established. Although
this location is considered to be an area of early onset of atro-
phic–metaplastic transformation [85, 86], other studies reported
that additional incisura biopsies added little information to those
obtained from antrum and corpus [78, 83]. On the other hand,
deVries et al. [84] in a multicenter study, in a low gastric cancer
risk population, evaluated the yield from endoscopic surveillance
of premalignant gastric lesions, by standardized biopsy protocols
with 12 non-targeted and additional targeted biopsies, in 112 pa-
tients with a previous histologically confirmed diagnosis of intes-
tinal metaplasia or dysplasia. The highest prevalence of premalig-
nant lesions was found in the incisura (40%), followed by the an-
trum (35%) and lesser curvature of the corpus (33%). The non-
targeted lesser curvature biopsies had a higher yield compared
with those from the greater curvature of the corpus. A biopsy
protocol consisting of seven non-targeted biopsies (3 antrum, 1
incisura, 3 from corpus, with 1 from the greater and 2 from the
lesser curvature) was able to diagnose intestinal metaplasia in
97% of cases and all cases of dysplasia or cancer. Moreover, de-
spite the low number of cases of gastric dysplasia in this study, it
was shown that non-targeted biopsies were important for diag-
nosing dysplasia or even cancer.
The variability of sampling methods and results obtained is relat-
ed to the prevalence of premalignant lesions in the studied pop-
ulation. Fewer biopsies are needed for accurate diagnosis and
staging in high risk populations where the extent of the lesions
is higher [83, 87, 88]. Even when extensive biopsy protocols are
used, the inevitable sampling errors may affect the identification
of the premalignant lesions which are frequently patchy [14, 80,
89, 90] and can be missed on follow-up [91]. However, the great-
er the extent of the lesion, the more likely it is to be found with
regular biopsy sampling.
Although the Sydney system and its updated version [14] have
contributed to uniformity of reporting of gastric preneoplastic le-
sions, they are not intended to be gastric cancer risk prediction
tools. The aim of the recently established OLGA staging system
(operative link for gastritis assessment) is to translate the histo-
pathological data into a standardized report, with information
on the gastric condition (topography and extent of the atrophic
changes) and subgrouping of patients by cancer risk [92, 93]. In-
itially, two cross-sectional validation studies concluded that
OLGA provides relevant clinical information, with identification
of a subpopulation of patients (OLGA stage III/IV) with gastric
premalignant lesions with high risk for gastric cancer and thus
potentially eligible for surveillance of these lesions [94, 95]. Re-
cently Rugge et al. [96] described a cohort of patients with pre-
malignant gastric conditions/lesions followed for 12 years. Only
two patients with OLGA grade III/IV developed invasive neopla-
sias (P=0.001; relative risk [RR]=18.56). Because the OLGA sys-
tem is based on the severity and extent of atrophy, a condition

with low interobserver agreement [14, 97], Capelle et al. [98] in-
troduced a modified system based on intestinal metaplasia, OL-
GIM (operative link for gastric intestinal metaplasia), with which
there is a high level of interobserver concordance [99]. The agree-
ment between pathologists was moderate for atrophy (k=0.6)
and higher for intestinal metaplasia (k=0.9). Application of the
OLGIM assessment was associated with categorization of fewer
patients into the high risk stages III and IV. This has at least in the-
ory the additional advantage that use of the OLGIM systemwould
select a smaller population for whom surveillance would need to
be considered. More studies on feasibility and reproducibility in
different epidemiological contexts are needed to validate these
classification systems [94].
Amongst these data, we have two good quality studies [96, 98]
suggesting that for the identification of patients with severe
atrophic changes, namely extensive atrophy and/or intestinal
metaplasia, which identify patients at risk for dysplasia and/or
cancer, biopsies should be taken in the corpus. In addition, other
good quality case–control studies provided different conclu-
sions, suggesting a minimum of 4 and a maximum of 8 biopsies
for adequate staging and/or surveillance [78–80, 83, 84].
On this basis, the panel concluded that one should sample at least
2 biopsies from the antrum (greater and lesser curvature) and 2
biopsies from the corpus (greater and lesser curvature) to identi-
fy patients with atrophy and/or intestinal metaplasia. Biopsy
samples should be submitted for pathological examination in dif-
ferent vials labelled according to the site of the sampling [14],
[94].

3.3.3 Noninvasive assessment
9. Serum pepsinogen levels can predict extensive atrophic gastri-

tis (evidence level 2++ , recommendation grade C). (Agree 92%
[vote: a, 30%; b, 28%; c, 34%; d, 4%; e, 4%]; 68% of voters
stated that they would apply this statement; only 50% of
those representing national societies mentioned that it
would be applicable in their countries.)

10. In patients with low pepsinogen test levels, Helicobacter pylori
serology may be useful for further detection of high risk indi-
viduals (evidence level 2++ , recommendation grade C). (Agree
76% [vote: a, 26%; b, 10%; c, 40%; d, 18%; e, 4%; f, 2%]; 77% of
voters stated that they would apply this statement; 80% of
those representing national societies mentioned that it
would also be applicable [70%] or widely applicable [10%]
in their countries.)

Serum pepsinogens (PGs) are related to atrophic changes in gas-
tric mucosa and consist of two types: PGI, which is mainly secre-
ted by the fundic mucosa, and PGII secreted by chief cells but also
by the pyloric glands and the proximal duodenal mucosa. Inflam-
mation of the gastric mucosa leads to an increase in both PGI and
PGII serum levels, usually with a more marked increase of PGII
and thus a decrease in the PGI/II ratio. With the development of
atrophy and loss of specialized cells, both PGI and PGII may de-
crease, but PGI usually shows a more marked decrease than
PGII, thus there is a further decline in the PGI/II ratio (see review
by Kuipers EJ: “In through the out door: serology for atrophic gas-
tritis,” Eur J Gastroenterol Hepatol 2003: 877–879). Thus, a low
PGI level, a low PGI/II ratio, or both, are good indicators of atroph-
ic changes in the gastric mucosa.
Many studies have been conducted that compare the levels of the
serum pepsinogens with the features of the gastric mucosa as
characterized by endoscopy with biopsies, in different countries
and populations and using several different cutoff values. The re-
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porting of results in terms of sensitivities and specificities but
also as differences in serum pepsinogen mean levels, as correla-
tions, or as odds ratios, makes it difficult to compare or generalize
studies.
In a meta-analysis published in 2004, Dinis-Ribeiro et al.
[100] combined 42 studies that included 27 population stud-
ies (296553 patients) and 15 selected-population studies
(4385 patients), and looked for the best cutoff for dysplasia diag-
nosis. A combination of PGI<50ng/mL and a PGI/PGII ratio 3.0
provided the best results, with a sensitivity of 65%, a specificity
of 74%–85% and a negative predictive value >95%. Most of the
studies comparing serum pepsinogen levels with the histological
assessment of the gastric mucosa were cross-sectional studies,
from screening populations to selected high risk patients. Usually
in these studies the gastroenterologist and the pathologist were
blinded to each other’s findings and both tests were done simul-
taneously.
When the study outcome was the extent of atrophy of the gastric
corpus, values ranged between sensitivities of 9.4% to 92.3% and
specificities of 9.9% to 100% [101–119], but other methods of re-
porting results found statistically significantly lower mean values
of serum pepsinogen in extensive atrophic gastritis [105, 110,
120-123], significant correlations between atrophy extent and
serum pepsinogen values [101, 124, 125], or significant odds/
likelihood ratios for progression of atrophy to the corpus [112,
126, 127].
When the study outcomewas the presence or extent of intestinal
metaplasia, results presented sensitivity values of 15%–75% and
specificity values of 92.2%–97.8% [102, 115, 128], or significant
odds ratios [126, 127, 129].
When the study outcome was dysplasia/gastric cancer, some
well-designed cohort studies were found reporting large num-
bers of patients followed-up for many years, together with sever-
al other case series reports or case–control studies.
The best evidence on the risk associated with premalignant gas-
tric lesions comes from well-designed cohort studies, preferably
with long follow-up times, including a large number of patients,
and with small numbers lost to follow-up.At least six cohort
studies fulfilling these criteria have been published to date. Wa-
tabe et al. [130] conducted a cohort study of 6983 patients for
4.7 years and found that H. pylori-positive patients with a PGI
<70ng/mL and a PGI/II ratio <3.0 had a hazard ratio (HR) for
gastric cancer of 6.0 (95% confidence intervals [95%CI] 2.4–
14.5); in H. pylori-negative patients with the same pepsinogen
profile the HR increased to 8.2 (3.2–21.5). Yamaji et al. [131],
in a study with 6158 patients followed for 4.7 years, found an
HR of 6.2 (2.9–13.0), whilst Yanaoka et al. [132, 133], in 5209
patients followed for 10 years, obtained a HR of 2.77 (1.46–
5.26). Ohata et al. [134] studied a cohort of 4655 patients for
7.7 years after collecting serum for pepsinogen and H. pylori an-
tibodies; they concluded that in patients who were H. pylori-po-
sitive, with chronic atrophic gastritis by pepsinogen definition,
the HR was 14.85 (1.96–107.7), whilst for patients who were
H. pylori-negative with severe chronic atrophic gastritis the HR
increased to 61.85 (5.6–682.64). Oishi et al. [135] followed 2466
patients for 12 years and found that a PGI level <70ng/mL with
a PGI/II ratio <3.0 was linked with an HR for gastric cancer of
3.42 (1.92–6.11), and a PGI <30ng/mL with a PGI/II ratio <2.0
related to an HR of 4.43 (2.18–7.82). Finally, Dinis-Ribeiro et
al., in a cohort of 100 patients followed for 3 years, found that
the combination of incomplete intestinal metaplasia and a PGI/
PGII ratio <3 was significantly associated with progression to

dysplasia, with an HR of 13.9 (1.6–122.1) when compared with
patients with only chronic atrophic gastritis or complete intes-
tinal metaplasia [136].
Some of these studies also evaluated the presence of H. pylori and
found that the most advanced and severe cases of gastric atrophy
judged by the pepsinogen assessment, when combined with a
negative H. pylori serology, probably due to a spontaneous disap-
pearance of H. pylori antibody, were associated with an even
greater progression to dysplasia and cancer. The values of hazard
ratios of severely atrophic H. pylori-negative cases versus less
atrophic H. pylori-positive cases were: 8.2 (3.2–21.5) vs. 6.0 in
the study of Watabe et al. [130], 131.98 (11.95–1457.36) vs.
2.77 in that of Yanaoka et al. [132,133], and 61.85 (5.6–682.64)
vs. 14.85 in that of Ohata et al. [134]. Yamaji et al. also found an
increased incidence of gastric cancer, from 0.37% cases per year
for the less atrophic H. pylori-positive cases to 0.53% cases per
year in the severely atrophic H. pylori-negative cases [131].
On the issue of acceptability of examinations to patients, Miki et
al. conducted a screening by serum pepsinogen in 101892 pa-
tients. This indicated 21178 endoscopies, of which 13789 were
effectively done (65%): 125 cancers were diagnosed, 80% of
them at an early stage [137].
Several case–control studies comparing gastric cancer patients
with healthy controls, including a range of 84 to 511 cases per
study, found statistically significant odds ratios (ORs) for cancer,
ranging from 2.24–12.0 for a PGI level <50ng/mL to an OR of
2.78–10.92 for a PGI/PGII ratio <3 [138–154].
In diagnostic studies, detection of cancer by serum pepsinogen
presented sensitivities of 66.7%–84.6% and specificities of
73.5%–81.5% [155–157], lower mean pepsinogen values com-
pared with non-cancer patients [120, 121, 158], and a positive
correlation with lower PGI/PGII ratio values [159]. Comparative
studies of serum pepsinogen and gastric X-ray concluded that
the positive predictive value was superior for serum pepsinogen
(1.4% vs. 0.8%) especially before the age of 50 years [160–161].
Nevertheless, it was noted that most studies came from Japan,
and that different laboratory methodologies and different popu-
lation settings may require cutoff adjustment. Therefore, the
term “low level of pepsinogens”was preferred over a defined cut-
off value.

3.3.4 Additional diagnostic factors
11. Family history of gastric cancer should be taken into account in

the follow-up of precancerous conditions (evidence level 2++ ,
recommendation grade B). (Agree 96% [vote: a, 58%; b, 22%;
c, 16%; d, 4%]; 98% voters stated that they would apply this
statement; 100% of those representing national societies
mentioned that it would also be applicable [90%] or widely
applicable [10%] in their countries.)

12. Even though diverse studies assessed age, gender, and Helico-
bacter pylori virulence factors as well as host genetic varia-
tions, no clinical recommendations can be made for targeted
management based on these factors with regard to diagnosis
and surveillance (evidence level 4, recommendation grade D).
(Agree 82% [vote: a, 42%; b, 4%; c, 36%; d, 14%; e,2%; f, 2%])

It has long been recognized that 10% of cases of gastric cancer ex-
hibit some kind of familial aggregation. Of these, only 1%–3% are
clearly vertically inherited familial syndromes, such as heredi-
tary diffuse gastric gancer [162,163], Lynch syndrome [164,
165], Peutz– Jeghers syndrome [166,167], and familial adenoma-
tous polyposis [168], in which the risk of gastric cancer and carci-
nogenesis is well established. For the remainder, the significance
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of family history and familial clustering of gastric cancer is not
clearly determined. Having a first-degree relative with gastric
cancer is a risk factor for gastric cancer with an odds ratio (OR)
varying from 2 to 10 in relation to geographic region and ethnici-
ty [169]. A large study from Turkey reported an OR of 10.1 for sib-
lings of gastric cancer patients, although these results were not
adjusted for environmental factors [170]. Other European (OR
1.8–3.5), American (OR 2.2) and Asian (OR 1.5–9.9) case–con-
trol studies consistently provided corroboration that having a
family history of gastric cancer is a risk factor [171–178]. Adjust-
ment for environmental factors did not alter the risk. Interesting-
ly, the Lauren intestinal type of gastric cancer was more strongly
associated with family history of gastric cancer than the diffuse
type [176, 179]. It is believed that this familial clustering of gas-
tric cancer is due to an inherited genetic susceptibility, shared
environmental or lifestyle factors, or a combination of these in
different populations. A recent meta-analysis [180] of 11 studies
addressed Helicobacter pylori infection and prevalence of prema-
lignant conditions/lesions in first-degree relatives of gastric can-
cer patients. For the total of 1500 cases and 2638 controls, the
pooled OR for cases to have H. pylori gastritis was 1.93 (95% con-
fidence interval [CI] 1.41–2.61), and it was 2.20 (1.27–3.82) for
atrophy, and 1.98 (1.36–2.88) for intestinal metaplasia. Altoge-
ther, these data show that first-degree relatives of gastric cancer
patients have an increased prevalence of H. pylori infection and
premalignant conditions/lesions, as well as an increased risk for
gastric cancer. To the best of our knowledge, there are no studies
aiming to assess whether the premalignant conditions/lesions in
relatives of a gastric cancer patient progress more rapidly
through the carcinogenic cascade to gastric cancer than similar
lesions in matched controls in a general population.
Assuming the gene–environment interaction for gastric cancer,
multiple risk factors have been linked to the multistep progres-
sion from chronic non-atrophic gastritis to atrophic gastritis,
intestinal metaplasia, dysplasia, and finally cancer [6].
H. pylori plays a pivotal role in this progression and has been clas-
sified as a type 1 carcinogen in 1994 by theWorld Health Organi-
zation (WHO) [181]. It is believed that the combination of a viru-
lent organism in a genetically susceptible host is associated with
more severe chronic inflammation and more rapid progression
to gastric cancer, at least for Lauren’s intestinal type [182–184].
Different strains of H. pylori vary in their carcinogenic potential,
with those containing virulence factor CagA inducing a high de-
gree of inflammation. Ameta-analysis of 16 case–control studies
showed that among H. pylori-infected individuals, infection with
CagA-positive strains further increases the risk for gastric cancer
by 1.64 fold [185]. Other bacterial virulence factors, such as the
CagA forms encoding multiple EPIYA-C type segments, and
strains that harbor VacA signal region type s1 and mid-region
m1 [186] have also been related to an increased risk for gastric
cancer. Nevertheless there are no studies addressing the clinical
usefulness of genotypingH. pylori strains with regard to theman-
agement and surveillance of gastric premalignant conditions/le-
sions.
An immense number of studies have addressed the issue of genes
and genetic variations and their implications for gastric carcino-
genesis, although their relevance has not always been clear. In the
last few years, the role of host genetic interleukin polymor-
phisms has beenwidely studied in relation to gastric carcinogen-
esis. The best characterized are those that play a role in the in-
flammatory response to H. pylori infection and inflammation of
the gastric mucosa, leading to mucosal atrophy and progression

to gastric cancer. These in particular include IL-1B, IL1-receptor
antagonist (IL-1RN), IL8, IL10 and TNF-α. Early studies by El-
Omar et al. [187] showed an association of gastric cancer risk
with the interleukin 1 genotypes IL-1B-511T, IL-1B-31T, and the
IL1-receptor antagonist type *2/*2, with ORs of 2.5, 2.6 and 3.7
for development of gastric cancer among homozygotic carriers
of these alleles compared with non-carriers. Results from other
studies were inconsistent because of variations in allele frequen-
cies in different ethnic groups, tumor type and location, H. pylori
infection, methodologies, and quality of studies [188,189]. Three
powered meta-analyses found an association of IL-1B and IL-
1RN*2 risk in Caucasians but not in Asians [190–192] and an-
other study found a null association in both populations [193].
Another recent meta-analysis [189] found an increased cancer
risk for IL-RN*2 carriers, a risk that was specific to non-Asian po-
pulations and for distal cancers; the analysis restricted for high
quality studies or H. pylori-positive cases and controls disclosed
an association with the carrier and the homozygosity status. Re-
garding Asian populations, reduced risk was observed with IL-
1B-31C carrier status (in high quality studies). Caucasian carriers
of TNF-α-308A were found to be at an increased risk for gastric
cancer in a recent meta-analysis [194]. At present, the heteroge-
neity of results makes it difficult to translate them into recom-
mendations for daily clinical practice.

3.4 Surveillance
3.4.1 Dysplasia
13. Patients with low grade dysplasia in the absence of an endo-

scopically defined lesion should receive follow-up within 1 year
after diagnosis. In the presence of an endoscopically defined
lesion, endoscopic resection should be considered, to obtain a
more accurate histological diagnosis (evidence level 2+ , recom-
mendation grade C). (Agree 98% [vote: a, 60%; b, 26%; c, 13%;
d, 2%]; 96% of voters stated that they would apply this state-
ment; 90% of those representing national societies men-
tioned that it would be applicable [80%] or widely applicable
[10%] in their countries.)

14. For patients with high grade dysplasia in the absence of endo-
scopically defined lesions, immediate endoscopic reassessment
with extensive biopsy sampling and surveillance at 6-month to
1–year intervals is indicated (evidence level 2+ , recommenda-
tion grade C). (Agree 98% [vote: a, 69%; b, 17%; c, 12%; d, 2%];
100% of voters stated that they would apply this statement;
100% of those representing national societies mentioned that
it would be applicable [70%] or widely applicable [30%] in
their countries.)

As mentioned above, differences exist between studies from the
West and fromAsia in reported progression rate of severe dyspla-
sia. A large prospective study in China included 546 patients with
dysplasia: within 5 years of follow-up, progression rates to gas-
tric cancer were 0.6% per year for mild dysplasia (now generally
called low grade dysplasia), and 1.4% for severe dysplasia (now
generally called high grade dysplasia) [32]. The largest Western
study included 7,616 patients with mild to moderate dysplasia,
and 562 with severe dysplasia: within 5 years’ follow-up, the an-
nual incidence of gastric cancer was 0.6% for mild to moderate
dysplasia, and 6% for severe dysplasia [28].
High grade dysplasia-associated risk. Most patients harboring le-
sions classified as high grade dysplasia are at high risk for either
synchronous invasive carcinoma or its rapid development [34]. In
a cohort of patients with premalignant gastric lesions, approxi-
mately 25% of patients with high grade dysplasia received a diag-
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nosis of gastric cancer within 1 year of follow-up [28]. This find-
ing implies that thorough endoscopic and histological re-evalua-
tion shortly after initial diagnosis is indicated, and resection
needs to be considered in the case of endoscopically defined le-
sions, either through endoscopy (endoscopic mucosal resection)
or surgery [45, 195-197].
Low grade dysplasia-associated risk. Gastric cancer risk in pa-
tients with low grade dysplasia is similar to or even considerably
higher than the risk of cancer after removal of colonic adenomas,
or in patients with Barrett’s esophagus, or in those with long-
standing inflammatory bowel disease [198–200]. In comparison
with patients harboring high grade dysplasia, patients with low
grade dysplasia seem to show a smaller risk to progress to inva-
sive carcinoma of 7% (95%CI 6%–8%) [28, 29, 33-37, 42, 43, 45,
201-203].
Thus, at least endoscopic surveillance at regular intervals seems
to be indicated, although cost–effectiveness requires further
evaluation. When repeated endoscopy with surveillance biopsy
sampling confirms the presence of low grade dysplasia, contin-
ued surveillance is warranted. When low grade dysplasia cannot
be confirmed during re-evaluation endoscopy, it is unclear for
how long surveillance should be continued.
Of major importance is the fact that low grade and high grade
dysplasia may present as endoscopically visible, depressed or
elevated lesions [34, 200], but may also present as minute or flat
lesions, that may be isolated or multifocal [7]. Thus, the disap-
pearance of dysplasia or its assumed disappearance, as evaluated
by successive current videoendoscopy biopsies during follow-up
procedures, does not rule out the possible progression to invasive
cancer [37, 44, 196, 204].
It seems therefore reasonable to propose high quality endoscopic
follow-up for patients with lowgrade dysplasia [33, 37, 201, 205],
expanding this to endoscopic resection of the most severe lesions
in some patients [196, 202, 206]. In fact, a histological diagnosis
of low grade dysplasia in forceps biopsies, obtained from an en-
doscopically defined lesion, may be upgraded to a diagnosis of
high grade dysplasia or even adenocarcinoma after endoscopic
mucosal resection (EMR) [207, 208]. In a Korean patient series
such an upgraded diagnosis after EMR occurred in up to 19% of
low grade dysplasia diagnoses on biopsy forceps specimens
[208]. However, previously mentioned progression rates of low
grade dysplasia in large series seem discrepant with these find-
ings. Moreover, in 3% to 5% of gastric neoplasia diagnoses on for-
ceps biopsy tissue, EMR does not confirm this diagnosis [208,
209]. Nevertheless, EMR may be considered in patients with low
grade dysplasiawith an endoscopically defined lesion, in order to
obtain a more accurate histological diagnosis.

3.4.2 Atrophy or intestinal metaplasia
15. Endoscopic surveillance should be offered to patients with

extensive atrophy and/or intestinal metaplasia (i. e., atrophy
and/or intestinal metaplasia in the antrum and corpus)
(evidence level 2++ , recommendation grade B). (Agree 94%
[vote: a, 60%; b, 15%; c, 19%; d, 4%; f, 2%]; 91% of voters
stated that they would apply this statement; 80% of those
representing national societies mentioned that it would be
applicable in their countries.)

16. Patients with extensive atrophy and/or intestinal metaplasia
should receive follow-up every 3 years after diagnosis (evidence
level 4, recommendation grade D). (Agree 86% [vote: a, 43%;
b, 20%; c, 23%; d, 12%; f, 2%]; 90% of voters stated that they
would apply this statement; 80% of those representing

national societies mentioned that it would be applicable
[70%] or widely applicable [10%] in their countries.)

17. For those patients with mild to moderate atrophy/intestinal
metaplasia restricted to the antrum there is no evidence to
recommend surveillance (evidence level 4, recommendation
grade D). (Agree 99% [vote: a, 87%; b, 13%; c, 9%; d, 1%])

As early detection of gastric cancer leads to improved survival,
surveillance of premalignant gastric conditions/lesions may be
important, as shown in several studies. Rates of progression in
patients with atrophic gastritis, and intestinal metaplasia vary
between respectively 0% to 1.8%, and 0% to 10% per year. Overall,
gastric cancer risk is too low to justify endoscopic surveillance in
all patients with atrophic gastritis and intestinal metaplasia.
Therefore, additional risk factors for progression towards gastric
cancer need to be identified in these categories of patients.
First, the intragastric distribution and extent of intestinal meta-
plasia has been identified as a risk factor for gastric cancer.
Atrophic gastritis tends to show a diffuse intragastric pattern,
whereas intestinal metaplasia tends to be multifocal [44]. Several
studies have shown that gastric cancer risk increases in patients
with extensive intragastric lesions [210–213]. Two forms of ex-
tensive intestinal metaplasia have been identified. In the so-
called “magenstrasse” or “transitional zones” distribution, intes-
tinal metaplasia is found over the lesser curvature from cardia to
pylorus and is especially common in the transitional zones (from
cardia to corpus, from corpus to antrum), and in the “diffuse dis-
tribution” the gastric mucosa is diffusely replaced by intestinal-
type mucosa, except for in the fundic region [214]. These topo-
graphical patterns of intestinalization show an increased risk for
cancer (odds ratio [OR]=5.7 [95%CI 1.3–26] and OR=12.2 [2.0–
72.9], respectively). To establish the extent of atrophic gastritis
and intestinal metaplasia, three methods can be used: endo-
scopic assessment, histological assessment of biopsy specimens,
and serology. In Asian countries the presence and extent of pre-
malignant gastric conditions/lesions are frequently established at
endoscopy. For the presence of atrophic gastritis the Kimura clas-
sification is used [215]. However, this method requires consider-
able experience on the part of endoscopists. In addition, biopsy
sampling can be used to estimate the intragastric extent of le-
sions and the severity of atrophic gastritis and intestinal meta-
plasia can be assessed according to the Sydney System. As has
been suggested by the OLGA (operative link for gastritis assess-
ment) and OLGIM (operative link for gastric intestinal metapla-
sia) classifications, both the intragastric extent and severity of
atrophic gastritis and intestinal metaplasia within biopsy sam-
ples determines gastric cancer risk. Finally, serologic testing for
pepsinogens, gastrin, and H. pylori antibodies has great potential
for establishing the intragastric extent of atrophic gastritis. Serol-
ogy identifies individuals at increased risk of progression to-
wards dysplasia and gastric cancer, and is currently used in cer-
tain Japanese gastric cancer screening programs to identify pa-
tients to whom follow-up should be offered [100].
Secondly, individuals with a positive family history of gastric can-
cer carry an increased risk of premalignant gastric conditions/le-
sions, and gastric cancer. The risk of atrophic gastritis in these in-
dividuals is approximately seven times higher compared with
that of controls [187].
Thirdly, the type of intestinal metaplasia has been suggested as a
risk factor for gastric cancer development. In a few studies, type
III or incomplete intestinal metaplasia was associated with an in-
creased risk for development of gastric cancer [19, 216, 217].
However, these observations have not been confirmed in other
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studies [218, 219]. Therefore, subtyping of intestinal metaplasia
is not recommended for clinical practice.

3.5 Therapy
3.5.1 Eradication of Helicobacter pylori
18. Helicobacter pylori eradication heals nonatrophic chronic gas-

tritis and it may lead to partial regression of atrophic gastritis
(evidence level 1+ , recommendation grade B). (Agree 96%
[vote: a, 70%; b, 16%; c, 10%; d, 4%]; 98% of voters stated they
would apply this statement; 90% of those representing
national societiesmentioned that it would be applicable
[40%] or widely applicable [50%] in their countries.)

19. In patients with intestinal metaplasia, H. pylori eradication
does not appear to reverse intestinal metaplasia but it may
slow progression to neoplasia, and therefore it is recommended
(evidence level 1+ , recommendation grade B). (Agree 96%
[vote: a, 50%; b, 24%; c, 22%; d, 4%]; 100% of voters stated
they would apply this statement; 90% of those representing
national societies mentioned that it would be applicable or
widely applicable [30%] in their countries.)

20. H. pylori eradication is recommended for patients with pre-
vious neoplasia after endoscopic or surgical therapy (evidence
level 1++ , recommendation grade A). (Agree 96% [vote:
a, 80%; b, 8%; c, 8%; d, 4%]; 96% of voters stated they would
apply this statement; 100% of those representing national
societies mentioned that it would be applicable or widely
applicable [50%] in their countries.)

In rodent models, Helicobacter pylori eradication has been shown
to have a prophylactic effect on gastric cancer [220–222].
However, studies on H. pylori eradication in humans have shown
less consistent results. There is no dispute that H. pylori eradica-
tion leads to healing of non-atrophic gastritis, but the evidence is
not so clear for gastric atrophy and intestinal metaplasia.
A recent randomized study and a meta-analysis showed that in
early stages of disease such as chronic gastritis and gastric atro-
phy without metaplasia, H. pylori eradication markedly improves
gastric histology towards normal [223, 224]. Another systematic
review also concluded that atrophic gastritis can regress within
1–2 years after H. pylori eradication [225].
A more recent meta-analysis on this subject suggests that gastric
atrophy, however, may be reversible only in the corpus and not in
the antrum [226]. The probability of reversal of gastric atrophy
appears to be dependent on the extent and topographic location
of atrophy [226]; however it is unclear whether the effects of H.
pylori eradication vary with the location and extent of atrophy.
In contrast to gastritis and atrophy, the effect of H. pylori eradica-
tion on gastric intestinal metaplasia is controversial. Some au-
thors completely refute the idea of reversibility of intestinal me-
taplasia after H. pylori eradication [227, 228]. A lower H. pylori
colonization of metaplastic areas may indicate a limited benefit
for eradication. Twometa-analyses on this subject also concluded
that there is no significant improvement in intestinal metaplasia
after H. pylori eradication [224, 226]. Nevertheless, in a random-
ized trial, after 6 years of follow-up, Correa et al. showed that in
patients with preneoplastic lesions, effective anti-H. pylori treat-
ment and dietary supplementation with antioxidant micronutri-
ents may interfere with the precancerous process, mostly by in-
creasing the rate of regression of cancer precursor conditions/le-
sions including intestinal metaplasia [229]. This regression of
atrophy and intestinal metaplasia was further confirmed after
12 years of follow-up [230].

Nevertheless, it remains to be proven whether eradication at
these stages reduces the risk of cancer.
A large-scale randomized trial in China failed to demonstrate that
H. pylori eradication led to a significant decrease in the rate of
gastric cancer [231]. However, in the same study, considering
only the group of patients without preneoplasic conditions/le-
sions at baseline, the risk of cancer in a period of 7.5 years was re-
duced after H. pylori eradication (0 vs. 6 cases, P=0.02). A subse-
quent meta-analysis, including four randomized intervention
studies with a follow-up ranging from 5 to 12 years comparing
H. pylori eradication versus placebo for prevention of gastric can-
cer, showed a non-statistically significant trend in favor of eradi-
cation therapy. Further analysis with inclusion of non-random-
ized studies with follow-up of 3–8.5 years showed a significant
reduction in cancer incidence after eradication [232]. The same
authors recently updated their meta-analysis and, in a pooled a-
nalysis of 6 studies with a total of 6695 participants followed
from 4 to 10 years, they found that the relative risk for gastric
cancer following H. pylori eradication was 0.65 (95%CI 0.43–
0.98) [233]. These authors concluded that whileH. pylori eradica-
tion seems to reduce gastric cancer, however, that might be rele-
vant in only a subset of participants, probably in the early stages
of gastritis (non-atrophic) [232, 233]. Another systematic review
also concluded that there is sufficient clinical evidence thatH. py-
lori eradication has a role in the prevention of gastric cancer in
patients with chronic non-atrophic gastritis and with atrophic
gastritis [225]. Indeed, a large prospective study (mean follow-
up of 9.4 years) also suggested that H. pylori eradication before
the development of intestinal metaplasia is probably more effec-
tive in reducing gastric cancer incidence [234].
Moreover, four prospective trials (follow-up range 3–8.5 years)
that evaluated the effect of H. pylori eradication in patients with
premalignant conditions/lesions to the end point of gastric can-
cer failed to show a significant reduction in cancer risk [230,
231, 235, 236]. And, one non-randomized prospective study
(mean follow-up 8.6 years) demonstrated a significant reduction
of gastric cancer development after successful H. pylori eradica-
tion in comparison with those with persistent H. pylori infection
[237]. However, in the same cohort, cancer still developed after
14 years of follow-up in some H. pylori-negative patients, sug-
gesting that even after cure of infection, cancer can still develop
[238]. Nevertheless, in studies involving patients who had pre-
viously undergone endoscopic resection of cancer, the majority
of whom had extensive intestinal metaplasia, the risk of cancer
was significantly reduced after successful H. pylori eradication
and in a short period of time (3 years) [239, 240].
Indeed, at least, H. pylori eradication seems to decrease the pro-
gression of gastric intestinal metaplasia [235, 241, 242]. How-
ever, even after successful H. pylori eradication, gastric cancer
still develops in the context of intestinal metaplasia [234, 238].
Therefore, the evidence is not clear regarding whether H. pylori
eradication will reduce the risk of cancer in patients with exten-
sive intestinal metaplasia, although there is some evidence that it
slows progression.
Based on these literature data, the consensus panel came to the
view that H. pylori eradication should be considered in a case-
by-case approach in patients with intestinal metaplasia, taking
into account the extent of metaplasia and the degree of H. pylori
colonization.
H. pylori eradication is recommended by several societies and
guidelines for gastric cancer patients who undergo subtotal gas-
trectomy [243–246]. Indeed, eradication of H. pylori in patients
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with previous endoscopic resection of tumors decreases the rate
of occurrence of new tumors and the severity of intestinal meta-
plasia [240]. These results were confirmed in a multicenter ran-
domized control trial [239]. In this open-label study, 272 patients
were allocated for eradication or no eradication, with similar
baseline characteristics in both groups; after 3 years of follow-
up, 24 metachronous lesions had developed in the non-eradica-
tion group compared with 9 new lesions in the eradication group
(P <0.01). Another study showed that H. pylori eradication in this
high risk population was a cost-effective strategy [247]. All these
studies showed this protective effect after a short period of time
(3 years).
Concerning the effect of H. pylori eradication on the progression
of gastric dysplasia, the data are scarce and contradictory [229,
230, 236]. So far, most of the evidence suggests that dysplastic le-
sions are not affected by eradication. However, patients with dys-
plasia may benefit from eradication because of a decreased inci-
dence of metachronous lesions.
Taking these considerations together, in patients with a previous
history of gastric cancer, including dysplasia,H. pylori eradication
is strongly recommended.

3.5.2 Additional measures
21. Currently, the use of cyclooxgenase-2 (COX-2) inhibitors cannot

be supported as an approach to decrease the risk of progression
of gastric precancerous lesions (evidence level 1+ , recommen-
dation grade B). (Agree 96% [vote: a, 50%; b, 20%; c, 26%;
d, 2%; e, 2%])

22. The use of dietary supplementation with antioxidants (ascorbic
acid and beta-carotene) cannot be supported as a therapy to
reduce the prevalence of atrophy or intestinal metaplasia
(evidence level 1+ , recommendation grade B). (Agree 96%
[vote: a, 63%; b, 14%; c, 19%; d, 4%])

Meta-analyses of observational studies demonstrated that long-
term non-selective inhibition of cyclooxygenase (COX), through
the use of non-steroidal anti-inflammatory drugs (NSAIDs), is an
effective chemopreventive strategy for gastric cancer develop-
ment [248, 249].
The available literature on the efficacy of the use of COX-2 inhibi-
tors to prevent the progression of gastric precancerous lesions is
restricted to five clinical studies conducted exclusively in Asian
populations. The overall evidence regardless of type of drug
used is inconsistent. Apart from one well-designed placebo-con-
trolled randomized controlled trial (RCT) [250] the evidence sug-
gesting a preventive effect of these chemopreventive agents on
precancerous lesions outcome is drawn from low quality studies,
comprising one small RCT [251], one pilot study [252] and two
prospective cohorts [253, 254]. These were conducted in very
heterogeneous populations (first-degree relatives of gastric can-
cer patients, dyspeptic patients with rheumatologic diseases, ear-
ly gastric cancer patients, etc) that compromise the generalizabil-
ity and interpretation of data.
Three selective COX-2 inhibitors were considered: rofecoxib, eto-
dolac, and celecoxib. Rofecoxib for 2 years in an RCT did not have
a significant benefit in terms of intestinal metaplasia regression
after Helicobacter pylori eradication [250]. Yanaoka et al. report-
ed a higher metachronous cancer incidence in patients treated
with 300mg/day of etodolac, after a mean follow-up period of
4.2 years. Interestingly, no significant change in the extent of pre-
cancerous conditions/lesions was observed despite etodolac
treatment [253].

Most studies focused on whether celecoxib, a selective COX-2,
could decrease the severity of gastric precancerous conditions/le-
sions following H. pylori eradication. In patients receiving cele-
coxib in a small randomized trial, a 67% improvement in gastric
precancerous lesion histology was observed (P<0.001, vs. 16.1%
in the placebo group) after 12 weeks [251]. In a pilot study, fol-
lowing 8 weeks of intervention, in 29% of patients a complete re-
gression of persistent intestinal metaplasia was noticed in those
with confirmed H. pylori eradication [252]. Furthermore, in those
patients without complete regression an improvement in intes-
tinal metaplasia severity was noticed (P<0.007) [252]. Addition-
ally, Yang et al. [254], observed that dyspeptic chronic users of
celecoxib for rheumatologic diseases presented a higher regres-
sion rate of intestinal metaplasia than non-NSAID users (42% vs.
20%; relative risk [RR]=2.9, 95%CI 1.88–6.91) but only after H.
pylori eradication.
Therefore, there is some evidence supporting the involvement of
celecoxib in the regression of gastric precancerous conditions/le-
sions, namely intestinal metaplasia, that could motivate the de-
sign of larger RCTs with longer follow-up.Furthermore, regular
use of non-selective NSAIDs, including aspirin, has been associat-
ed with a decreased risk for gastric cancer development, as ob-
served in a recent large retrospective cohort [255] andmeta-ana-
lyses [249]. Further prospective clinical trials are needed to ad-
dress the effects of these non-specific COX inhibitors on the pro-
gression of gastric lesions.
Three chemoprevention trials specifically designed to evaluate
the effects of antioxidant vitamin supplementation on gastric
precancerous lesions, have been reported [229, 136, 156]. These
randomized double-blind placebo-ontrolled trials, conducted in
populations at high risk for gastric cancer, presented conflicting
results and their quality is compromised by significant loss to fol-
low-up/withdrawal observed in two of the studies [229, 256].
Correa et al. [229] reported that patients randomized to single ac-
tive intervention with ascorbic acid (1g twice daily), beta-caro-
tene (30mg/day) or anti-H. pylori therapy were three times
more likely to show an improvement in the histology of their le-
sions after a 6-year follow-up period. However, this antioxidant
benefit disappeared after a further 6 years with no vitamin sup-
plementation, as shown in a re-evaluation at 12 years after the
inception of the study [230].
In contrast, a long-term trial in Linqu County, Shandong, China
reported no favorable effect on the prevalence of gastric precan-
cerous conditions/lesions after 7.2 years of intervention with vi-
tamin supplements (capsule with 250mg ascorbic acid, 100IU vi-
tamin E, and 37.5µL selenium, twice daily) [236]. Similarly, Plum-
mer et al. [256], in a study involving patients randomized to re-
ceive either vitamins (capsule with 250mg ascorbic acid, 200mg
vitamin E, and 6mg beta-carotene/thrice daily) or placebo for 3
years, did not observe any significant association between vita-
min supplementation and the progression/regression of gastric
precancerous conditions/lesions.
These studies were carried out in populations with a high inci-
dence of gastric cancer, in Columbia, Venezuela and China [229,
236, 256]. It is as yet unclear to what extent these results can be
generalized to populations with a low incidence of gastric cancer.
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3.6 Cost–effectiveness
23. After endoscopic resection of early gastric cancer, Helicobacter

pylori eradication is cost-effective (evidence level 1+ , recom-
mendation grade B). (Agree 100% [vote: a, 79%; b, 14%; c, 7%])

24. Currently available evidence does not allow an accurate esti-
mation of the cost–effectiveness of surveillance for premalig-
nant gastric conditions worldwide (evidence level 2+ , recom-
mendation grade C). (Agree 98% [vote: a, 41%; b, 16%; c, 41%;
d, 2%])

Most of the studies on cost–effectiveness of Helicobacter pylori
eradication for gastric cancer prevention report on models with
a population screening scenario, which is outside the scope of
this manuscript. Only a few studies dealt with the issue of sur-
veillance after an incidental diagnosis of a gastric premalignant
condition/lesion. Most of these studies compared strategies of
screening for and treating H. pylori versus no screening from the
public healthcare provider’s perspective; used estimates from
systematic reviews of the literature; and conducted sensitivity
analyses with results that were consistent in most strategies. De-
spite involving populations with very different gastric cancer
risks, and also the use of diverse models, all studies concluded
that the screening option is cost-effective compared with no
screening [257–269].
Concerning the possibility of H. pylori eradication after endo-
scopic mucosal resection (EMR) of a gastric precancerous lesion,
Shin et al. [247] developed a Markov model based on a random-
ized clinical trial conducted by Fukase et al. [239] precisely on
this topic. They used a very wide set of clinical health estimates
derived from an extensive search of the literature, and costs
were based on the perspective of the Korean public healthcare
provider. The results showed that in the base-case assumptions,
H. pylori eradication was less costly than no eradication (US$ 29
780 versus 30 594) and also provided more benefits (mean life
expectancy of 13.60 versus 13.55). Thus, treatment of 10000 per-
sons would lead to a net saving of US$ 814 200 and around 50
life-years saved (LYS) would be gained. This strategy was domi-
nant (less costly and more effective) but the usual calculation of
the ICER (incremental cost–effectiveness ratio) value was not
performed. By conducting one-way and three-way sensitivity
analyses, the authors confirmed the robustness of the model,
with a dominant ICER conclusion for the strategy of eradication
in almost every scenario or providing very cost-effective values
(always below US$ 3852 per LYS).
Concerning the cost–effectiveness of secondary surveillance of
incidentally detected precancerous conditions/lesions, studies in
the published literature provide conflicting results, mainly due to
different estimates for lesion progression to dysplasia or cancer.
Yeh et al. [270] compared several strategies, from neither surveil-
lance nor treatment to surveillance of various precancerous gas-
tric conditions/lesions at several frequencies followed by treat-
ment with endoscopic mucosal resection (EMR) or surgery. The
model was cost-effective for men over 50 years with dysplasia
treated by EMR with annual surveillance (cost per quality-adjus-
ted life-year [QALY] US$ 39 800), but not for patients with intes-
tinal metaplasia (cost per QALY US$ 544 500 for surveillance ev-
ery 10 years). Hassan et al. [271], using a model for the American
population, revealed an incremental cost-effectiveness ratio
above $70 000 per life-year saved for an yearly endoscopy versus
no surveillance in patients with intestinal metaplasia, while in a
model derived from a Portuguese cohort, Dinis-Ribeiro et al.
[136] obtained a cost of only €1868 per QALY in a protocol of

yearly magnification chromoendoscopy and pepsinogen meas-
urement.
These conflicting results might arise from very different esti-
mates of the yearly rates for progression of conditions (0.00–
0.012% per year for dysplasia to invasive cancer in the study of
Yeh et al. [270]; 0.18% for intestinal metaplasia to cancer in Has-
san et al. [271]; and 12.8%–56.0% for intestinal metaplasia to
dysplasia in the study by Dinis-Ribeiro et al. [136]), and might
also arise from the differing cost estimates included in the mod-
els (cost per endoscopy of US$ 871 versus US$ 358 in the studies
by Yeh at al. and Hassan et al., respectively [270, 271]). Moreover,
no study except that of Dinis-Ribeiro et al. [136] considered dif-
ferent stages of premalignant gastric conditions/lesions.

4. RESEARCH AGENDA
!

The extensive examination of the literature and the discussion
within the consensus panel led to the research agenda described
below, with the possibility of a review in 3 to 5 years.
▶ Reliability studies for histopathological staging systems for

precancerous conditions and for endoscopic features
▶ Large multicenter cohort studies to derive and validate clinical

decision rules addressing the value of variables other than the
phenotype of lesion extent, such as age, gender, Helicobacter
pylori virulence factors, and genetic profiles

▶ Large multicenter cohort studies to further clarify stages in-
volved in gastric carcinogenesis, such as the elucidation of the
role of spasmolytic polypeptide-expressing metaplasia (SPEM)

▶ Standardization and validation of endoscopic features with
new endoscopic technologies, and randomized trials to ad-
dress the benefit per-patient in this setting (diagnosis of
intestinal metaplasia and atrophy in corpus; and diagnosis of
superficial lesions)

▶ Further clarification of the role of H. pylori eradication and
other therapies in prevention of gastric cancer

▶ Observational and/or decision-analysis studies addressing fol-
low-up intervals and cost–benefit of these strategies

▶ Studies to address methodologies and target populations for
the screening of these lesions in Western countries.
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cates those who voted online only, and not at the Porto meeting).
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7.NOTE
!

These guidelines represent a consensus of best practice based on
the available evidence at the time of preparation. They may not
apply in all situations and should be interpreted in the light of
specific clinical situations and resource availability. Further con-
trolled clinical studies may be needed to clarify aspects of these
statements, and revision may be necessary as new data appear.
Clinical consideration may justify a course of action at variance
to these recommendations. These guidelines are intended to be
an educational device to provide information that may assist en-
doscopists in providing care to patients. They are not rules and
should not be construed as establishing a legal standard of care
or as encouraging, advocating, requiring, or discouraging any
particular treatment.
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