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lines were collected worldwide and recommendations were classified accord-
ing to the quality of evidence and were finalized through a modified Delphi
method. The minimum elements consist of seven categories: [1] Extraction
of high-risk patients of GC before esophagogastroduodenoscopy (EGD), [2]
Patients who need surveillance of GC, [3] Method to ensure quality of EGD
for detection of GC, [4] Individual GC risk assessment by EGD, [5] Extraction
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INTRODUCTION

Gastric cancer (GC) is the sixth most common type
of cancer and the fifth leading cause of cancer death
worldwide.! In countries with a high incidence of
GC, national or community-based screening programs
of esophagogastroduodenoscopy (EGD) have been
introduced.?3 Screening EGD has been reported to be
an effective method to decrease GC mortality>3

The role of EGD is essential for the screening, diagno-
sis, and treatment of GC. A well-known cause of GC is
Helicobacter pylori (H. pylori) infection*° Patients with
extensive atrophic gastritis or gastric intestinal metapla-
sia (GIM) due to H. pylori have the highest risk of devel-
oping GC?S Risk stratification of candidates is neces-
sary for efficient screening and to decrease the cost
and human resources for EGD. Several national or inter-
national guidelines for GC diagnosis and treatments
have been published in countries with different GC inci-
dences, socioeconomic backgrounds, and accessibility
to EGD.

The aim of this study was to extract minimum ele-
ments for screening and diagnosis of GC and support
countries that do not have national guidelines on this
topic.

METHODS

National and international guidelines of GC diagno-
sis and treatments were searched by 16 members
of the World Endoscopy Organization (WEO) Stom-
ach and Duodenal Diseases Committee in September
2020 and were collected from nine countries or regions.
The research was performed on articles published until
September 2020 using PubMed and by manual search
using the following keywords: “gastric/stomach can-
cer/carcinoma”, “premalignant or malignant conditions,
“prevention”, “screening”, “detection”, “diagnosis”, “man-
agement”, and “guideline”. A narrative review of differ-
ent guidelines was performed by two members, and all
statements regarding screening and diagnosis for GC
were extracted including countries with multiple guide-
lines. Statements were re-classified according to the
topic, quality of evidence, and the levels of recommen-

of high-risk patients of GC after EGD [6] Qualitative or differential diagno-
sis of GC by EGD, and [7] Endoscopic assessment to choose the therapeutic
strategy for GC. These minimum elements will be a guide to promote the elim-
ination of GC among countries with a high incidence of GC who lack national
guidelines or screening programs.

diagnosis, gastric cancer, guideline, screening, World Endoscopy Organization

dation, and summarized to provide a minimum require-
ment. The GRADE system for rating the quality of evi-
dence; high quality, moderate quality, low quality, very low
quality,was used.” The summarized statements were cir-
culated to 16 WEO committee members for the level of
agreement. The members voted anonymously using a
Delphi method and a statement with disagreement was
revised until there was no disagreement. The original 5-
point scale developed by Mancuso et al. was modified
to a 4-point scale (Agree, mostly agree, partially agree,
disagree) by omitting “this does not apply to me” 8 Con-
sensus was obtained using two rounds. After achieving
a consensus with no disagreement, final minimum state-
ments were created. The last version was finally agreed
upon by the steering committee of WEO.

RESULTS

Global collection of guidelines for GC
management

Collected guidelines from different countries’'° as
well as the incidence and mortality of GC are shown
in Table 1 (available on the website of GLOBOCAN,
http://globocan.iarc.fr/). According to the incidence of
GC (age-standardized ratio per 100,000), countries
were classified into: very high: 11.0<, high: 7.4-11.0,
moderate: 5.2—-7.4, low: 3.5-5.2, and very low: <3.5.
In countries with a very high incidence of GC, guide-
lines have been established in only a few countries with
updated versions. In Japan and South Korea, where a
national mass screening program for GC is available,
the mortality compared to the incidence was lower than
countries with a high incidence with no GC guideline or
screening program.

Extraction of statements regarding
screening and diagnosis for GC

Based on the collected guidelines, two members per-
formed an initial review to extract statements regarding
screening and diagnosis for GC. In total, 79 statements
were extracted and classified into seven categories:
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TABLE 2 Summary of recommendations

Level of evidence

Patients with H. pylori infection and High quality
chronic atrophic gastritis or GIM are
at risk for gastric adenocarcinoma.

A combination of serum H. pylori Low quality

antibody and pepsinogen level may
be useful to stratify patients in need
of endoscopy.

Surveillance endoscopic examination
is recommended for patients with
risk factors for gastric cancer.

Moderate quality

The stomach should be systematically
observed with sufficient time to
detect gastric cancer.

Moderate quality

In combination with white light
endoscopy, IEE and biopsies should
be considered for the assessment
of chronic atrophic gastritis and
GIM.

Extensive atrophy or presence of GIM
should be identified by endoscopic
findings or histology.

Moderate quality

Moderate quality

High definition endoscopy with
chromoendoscopy, IEE, and where
available, magnification endoscopy
is recommended for the diagnosis
of neoplastic lesions.

High quality

Patients with an endoscopically visible
lesion harboring dysplasia or
carcinoma should undergo
endoscopic staging and treatment.

Moderate quality

Abbreviations: GIM, gastric intestinal metaplasia; IEE, image enhanced
endoscopy.

extraction of high-risk patients of GC before EGD (10
statements), patients who need surveillance of GC (16
statements), a method to ensure the quality of EGD
for detection of GC (12 statements), individual GC risk
assessment by EGD (23 statements), extraction of high-
risk patients of GC after EGD (four statements), quali-
tative or differential diagnosis of GC by EGD (five state-
ments), and endoscopic assessment to choose the ther-
apeutic strategy for GC (nine statements). (Table S1)

Summary of statements and consensus
among WEO Stomach and Duodenal
Diseases Committee (Table 2)

1. Extraction of high-risk patients of GC before EGD

Most guidelines commented on several risk factors
such as H. pylori, gastric atrophy, GIM, hereditary dis-
ease, smoking, and other possible factors including diet,
lifestyle preferences, and Epstein-Barr Virus infection. In
moderate to high incidence countries, identification or

stratification of patients at high risk is an efficient way
to perform screening. However, issues about the opti-
mal method for risk stratification still remain. The age
to start screening differed among countries; 40 years
(South Korea'?), symptomatic patients over 40 years
(Chile?), individuals aged > 50 years with multiple risk
factors (UK'®), individuals aged > 50 years (Japan), and
in France'? depending on the age of asymptomatic indi-
viduals with 1st-degree relative history of cancer; by a
urea breath test or serology for H. pylori before 45 years
old or by gastroscopy with biopsies over 45 years old.
The integrated statements in this category were;

» Patients with H. pylori infection and chronic
atrophic gastritis or GIM are at risk for gastric ade-
nocarcinoma.

(High quality evidence; Agree: 77%, Mostly agree:
23%, Partially agree: 0%, Disagree: 0%)

* A combination of serum H. pylori antibody and
pepsinogen (PG) level may be useful to stratify
patients in need of endoscopy.

(Low quality evidence; Agree: 50%, Mostly agree:
33%, Partially agree: 17%, Disagree: 0%)

2. Patients who need surveillance of GC

Surveillance gastroscopy is recommended for
patients with atrophic gastritis or GIM, and the surveil-
lance interval should be adjusted to the estimated risk
of GC. Patients who have had a curative endoscopic
resection for early GC are recommended for regular
surveillance (Japan,'® Europe,'® UK,'® China,'* and
South Korea'?).

The integrated statement in this category was:

* Surveillance endoscopic examination is recom-
mended for patients with risk factors for GC.

(Moderate quality evidence; Agree: 73%, Mostly
agree: 18%, Partially agree 9%, Disagree: 0%)

3. Method to ensure the quality of EGD for detection of
GC

Most guidelines recommended that the stomach
should be systematically observed with sufficient time
(e.g., 7 min). To improve endoscopic visibility, the use
of mucolytic or defoaming agents was recommended in
some countries (Japan,'® Chile,? and Mexico').

The integrated statement in this category was;

* The stomach should be systematically observed
with sufficient time to detect GC.
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(Moderate quality evidence; Agree: 59%, Mostly
agree: 33%, Partially agree: 8%, Disagree: 0%)

4. An individual GC risk assessment by EGD

The use of image-enhanced endoscopy (IEE) was
recommended to accurately detect and risk-stratify gas-
tric atrophy and GIM (UK,'® Chile? Mexico,"® and
Europe'®). Systematic biopsies (ex. updated Sydney
system protocol??) were recommended in most non-
Asian countries.

The integrated statement in this category was;

* In combination with white light endoscopy, IEE
and biopsies should be considered for the
assessment of chronic atrophic gastritis and
GIM.

(Moderate quality evidence; Agree: 42%, Mostly
agree: 25%, Partially agree: 33%, Disagree: 0%)

5. Extraction of high-risk patients of GC after EGD

Patients with endoscopic or histological diagnosis
of GIM, and patients with gastric atrophy and/or GIM
affecting both antral and corpus mucosa should be
identified as they are considered to be at higher risk
for GC (Europe'®). Endoscopic findings of H. pylori-
negative status (which means “never infected”) and gas-
tric mucosal atrophy are proposed for risk stratification
(Japan'®).

The integrated statement in this category was:

* Extensive atrophy or presence of GIM should be
identified by endoscopic findings or histology.

(Moderate quality evidence; Agree: 90%, Mostly
agree: 0%, Partially agree: 10%, Disagree: 0%)

6. Qualitative or differential diagnosis of GC by EGD

The use of high-definition endoscopy with chromoen-
doscopy or IEE was recommended in most coun-
tries with a strong (Japan,'® Europe'®) to moderate
(South Korea,'® Mexico'?) level of evidence. Chromoen-
doscopy or IEE and, where available, magnification
endoscopy are ideal methods to determine the extent
of early neoplastic lesions.

The integrated statement in this category was:

* High-definition endoscopy with chromoen-
doscopy, IEE, and where available, magnification
endoscopy is recommended for the diagnosis of
neoplastic lesions.

(High quality evidence; Agree: 83%, Mostly agree:
17%, Partially agree: 0%, Disagree: 0%)

S WiLEY-L>

7. Endoscopic assessment to choose the therapeutic
strategy for GC

Patients with an endoscopically visible lesion
should undergo staging by white light endoscopy and
histopathological diagnosis using biopsy specimens to
determine the therapeutic strategy. A comprehensive
diagnosis of lesion extent and depth, presence of an
ulcer, and histology should be made. Endoscopic ultra-
sonography may be helpful in determining the depth of
invasion of GC (Japan'® and Korea'?).

The integrated statement in this category was:

+ Patients with an endoscopically visible lesion har-
boring dysplasia or carcinoma should undergo
endoscopic staging and treatment.

(Moderate quality evidence; Agree: 84%, Mostly
agree: 8%, Partially agree: 8%, Disagree: 0%)

DISCUSSION

According to the data available at GLOBOCAN 2020,
the age-standardized ratio per 100,000 for GC incidence
and mortality in the world is 11.1 and 7.7, respectively.
Among 35 countries with a higher incidence, and in 41
countries with higher mortality,’ only a few countries
have guidelines for the management of GC. Establish-
ing guidelines for screening and surveillance of patients
who are at high risk of developing GC has the potential
to diagnose and treat GC at an earlier stage and improve
mortality from GC. In this study, we collected guidelines
from various areas around the world including the very
high and low incidence of GC. Essential and minimum
recommendations regarding the screening and diagno-
sis of GC were extracted through a consensus of an
international expert panel.

An effective method to narrow down the individuals
who harbor gastric atrophy and GIM is needed. Exam-
ination for H. pylori serology combined with serum PG
testing is a non-invasive, low-cost modality. A combi-
nation of low PG | or PG l/ll ratio with negative H.
pylori serology antibodies suggests the highest risk for
GC2' The ABCD method for the detection of individuals
with high risk has been extensively investigated in GC
high-incidence areas. This method categorizes patients
tested for H. pylori serology (HP) and PG I/ll ratio (sPG)
into low-risk (A: HP—,sPG—), moderate-risk (B: HP+ and
sPG-), high-risk (C: HP+ and sPG+) and very high-risk
(D: HP—, sPG+)2? A limitation of this method is that
PG testing cannot be applied to individuals who had
undergone H. pylori eradication, or those with several
other conditions such as those who take proton-pump
inhibitors. Nevertheless, considering the low cost and
handiness, initial screening with the ABCD method in
areas with high to moderate-incidence of GC would be
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feasible to extract individuals who have gastric atrophy
or GIM.

Case-control studies in a very high incidence of GC
areas have reported that the odds ratio (OR) of GC mor-
tality by introducing endoscopy screening was 0.206 to
0.695.223.24 Data from a national screening program in
South Korea revealed that the number of endoscopic
screening was related to OR of GC mortality; once: OR
0.60, twice: OR 0.32, and three or more times: OR 0.19.3
Although the effectiveness varies among esophageal
cancer, non-cardia GC and cardia GC, it has been
reported that one-time endoscopic screening program
was effective in the prevention of all types of upper gas-
trointestinal cancer in individuals aged 40-69 years in
high-risk areas in China.2°

To improve the quality of screening endoscopy, a sys-
tematic screening protocol is important. In Japan, where
the incidence of GC is very high, an average of 40
images are often taken for thorough observation of the
stomach in specialized centers. However, the number of
images is not standardized in community-based screen-
ing EGD, thus a basic observation method that requires
at least 22 pictures to cover all areas of the stomach
has been proposed.?® The alphanumeric coded upper
gastrointestinal screening method has been effectively
used in high prevalence GC countries such as Peru,2’
Mexico,%® and Colombia.?® Moreover, the detection rate
of early GC during screening endoscopy using white-
light imaging has been reported as 0.06% when exami-
nation time was shorter than 3 min,>° 0.2% when shorter
than 5 min,*" and 0.9% when 7 min or longer>? Although
there may be differences in detection ability and exam-
ination time among experts and non-experts, complete
photodocumentation is recommended as an important
quality parameter during screening endoscopy.®3

Recently, methods for screening endoscopy are grad-
ually changing. The use of transnasal thin endoscopy
has increased due to technological advances in
brightness, improved definition, and its thin caliber
which is more acceptable for non-sedative procedures.
A retrospective comparison between transnasal thin
endoscopy and transoral endoscopy reported that there
were no significant differences in GC detection and pro-
portion of early GC among detected lesions>* On the
other hand, the use of |IEE has also increased dur-
ing screening EGD. A multicenter randomized controlled
trial reported that screening endoscopy by second-
generation narrow-band imaging (NBI) had a similar
detection rate of early GC but higher positive predictive
value compared to surveillance by white light imaging
(WLI) in a high-risk population.3® Screening endoscopy
using blue-laser imaging®® or linked-color imaging®’
were reported to be better than WLI in regard to higher
detection rates of neoplasms and reduced rates of over-
looked neoplasms.

Endoscopic findings such as atrophy and GIM, nodu-
larity, enlarged folds, and gastric xanthoma are associ-

ated with the risk of GC.'® The Sydney system requires
two biopsies each from the antrum and corpus, and
one from the incisura angularis to assess the degree of
atrophy and GIM.2° In Europe, the use of an operative
link on gastritis assessment,*® which comprehensively
assesses the risk of GC using a combination of sever-
ities of histological atrophy of biopsy specimens from
fixed points of the gastric antrum and corpus, and oper-
ative link on GIM assessment,>® which assesses the
risk of GC based on the degree of histological intesti-
nal metaplasia, instead of atrophy, have been proposed.
In Japan, the Kimura-Takemoto classification*° which
classifies the spread of endoscopic gastric mucosal
atrophy in six categories (Closed-type I Il lll and Open-
type 111 11l),is widely used. For the diagnosis of H. pylori-
infected stomach, the Kyoto Classification of Gastritis
has been reported as a reliable method*'*3 For the
detection and diagnosis of GIM, the use of IEE has
been reported to be better than WLI in prospective stud-
ies performed in Europe, the USA, and the Asia-Pacific
region.**~* The routine use of IEE has spread globally,
allowing targeted instead of random biopsy samples,
and may also allow real-time diagnosis of GIM without
biopsies.

Several prospective studies have reported the effi-
cacy of magnification endoscopy with NBI during
screening or surveillance endoscopy in a real-time
setting.*’~5? For newly detected suspicious lesions, the
accuracy of diagnosis for GC was 88%—99%, sensitiv-
ity was 60%-93%, and specificity was 93%—100%.7-52
A previous report showed that the use of magnification
endoscopy improved positive predictive value for biopsy
in routine EGD, which included many patients with
surveillance EGD following endoscopic resection for
early GC.>® Diagnosis using magnification endoscopy
with NBI has become an essential diagnostic modality
in pre-treatment assessment in regards of characteri-
zation and to determine tumor extent.5*-%7

Simultaneous and metachronous development of
GCs is often encountered in patients with GC. In
patients who had undergone endoscopic treatment for
GC, the residual stomach is at high risk for developing
metachronous GC. A multicenter retrospective cohort
study reported that scheduled endoscopic surveillance
among patients after endoscopic resection for early GC
was effective in detecting new lesions in a treatable
stage by endoscopic resection.%®

The limitation of this study is that the collection of
guidelines was based on a hand search by each WEO
committee member. In addition, the level of evidence of
these minimum elements was defined by the consensus
using the Delphi method. In countries with a very high
incidence of GC, updated versions of guidelines are
available, with many statements for various aspects
in detail, for example, the Japanese guideline has 19
statements for the endoscopic diagnosis of early GC.
In countries with low to the moderate incidence of GC,
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it may be difficult to adopt such detailed guidelines
from the beginning. To establish an effective screen-
ing program specialized for one’s country, we have to
consider multiple factors such as age distribution of
the population, the incidence, and mortality of GC, the
prevalence of H. pyloriinfection, penetration of H. pylori
eradication, medical cost, and accessibility to EGD. The
first step is to accumulate information regarding these
factors and create a guideline suitable for the current
situation of each country®?

In conclusion, this study summarized currently avail-
able guidelines to extract minimum elements for screen-
ing and diagnosis of GC. We hope that these minimum
elements will be a guide to promote the elimination of
GC among countries with a high incidence of GC who
lack national guidelines or screening programs.
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SUPPORTING INFORMATION
Additional supporting information may be found in the
online version of the article at the publisher’s website.

Supplement Table 1. Raw data of statements regarding
screening and diagnosis of gastric cancer.
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