REVIEW ARTICLE

Ann Acad Med Singap 2022;51:417-35
https://doi.org/10.47102/annals-acadmedsg.2021433

Academy of Medicine, Singapore clinical guideline on endoscopic surveillance

and management of gastric premalignant lesions

Vikneswaran Namasivayam 'mzce, Calvin J Koh ?cr, Stephen Tsao umrce, Jonathan Lee urce, Khoon Lin Ling *mrce,
Christopher Khor !#rcpra, Tony Lim 3rrepan, James Weiquan Li ®rrerra, Aung Myint Oo rreses, Benjamin CH Yip ®rrerra,
Ikram Hussain °mrce, Tju Siang Chua *rrcpes, Bin Chet Toh "rresza, Hock Soo Ong ''rresea, Lai Mun Wang '2rrcpan,
Jimmy BY So "rresea, Ming Teh “rreran, Khay Guan Yeoh 2rrers, Tiing Leong Ang Srrepra

ABSTRACT

Gastric cancer (GC) has a good prognosis, if detected at an early stage. The intestinal subtype of GC
follows a stepwise progression to carcinoma, which is treatable with early detection and intervention using
high-quality endoscopy. Premalignant lesions and gastric epithelial polyps are commonly encountered
in clinical practice. Surveillance of patients with premalignant gastric lesions may aid in early diagnosis of
GC, and thus improve chances of survival. An expert professional workgroup was formed to summarise the
current evidence and provide recommendations on the management of patients with gastric premalignant
lesions in Singapore. Twenty-five recommendations were made to address screening and surveillance,
strategies for detection and management of gastric premalignant lesions, management of gastric epithelial
polyps, and pathological reporting of gastric premalignant lesions.

Ann Acad Med Singap 2022;51:417-35

Keywords: Early gastric neoplasia, endoscopic surveillance, gastric cancer, intestinal metaplasia, polyp

INTRODUCTION

Gastric cancer (GC) is the 7th most common cancer in
men and the 9th most common cancer in women in
Singapore. More than two-thirds of patients with GC are
diagnosed at stage III or IV, when the 5-year survival
rate is <5%.! In contrast, early GC (EGC) is associated
with good prognosis. While Japan and South Korea
have a high incidence of GC, survival outcomes have
improved with population-based screening programmes,*?

Singapore has an intermediate incidence level of GC.
This requires interventions to be directed at population
subgroups with the highest risk of developing GC.* A
rational strategy for identifying the target group is to
use known risk factors such as age, Helicobacter pylori
infection, current or past history of smoking, family
history of GC, as well as the presence of premalignant
lesions such as intestinal metaplasia (IM), atrophic
gastritis (AG) and dysplasia.
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CLINICAL IMPACT

What is New

® This guideline provides recommendations on the
management of gastric premalignant lesions and
gastric epithelial polyps in Singapore.

Clinical Implications

* A high-quality oesophago-gastro-duodenoscopy
identifies at-risk patients who require surveillance
and those with early gastric neoplasia (EGN) who
require endoscopic intervention.

® The detection of EGN enables endoscopic
treatment, which may obviate the need for surgery.

* In patients with intestinal metaplasia, risk
stratification may guide decisions on endoscopic
surveillance for gastric cancer.

® The finding of dysplasia should prompt a careful
examination for an endoscopically resectable lesion
for definitive diagnosis.

The majority of GCs are adenocarcinomas with 2
distinct subtypes—intestinal and diffuse, both of which
have different aetiologies, clinical pathways and genetic
backgrounds.** Diffuse type GC is more common in
young patients, and behaves more aggressively than
the intestinal type.>® Intestinal subtype, which accounts
for the vast majority of GCs, is associated with
H. pylori infection and develops through a stepwise
progression of premalignant lesions: gastritis,
atrophy, IM and dysplasia.” This lends itself to
early detection and intervention with high-quality
endoscopy. GC is thought to arise from increased
genetic instability of gastric stem cells, rather than by
a direct transition from metaplasia. IM therefore
represents a high-risk lesion in the background mucosa
that shares the same pathogenesis with intestinal-type
adenocarcinoma, although it is not a direct precursor
of GC.* IM is commonly encountered in the upper
gastrointestinal (GI) endoscopy. A recent report from
the Gastric Cancer Epidemiology and Molecular
Genetics Programme (GCEP) has further clarified
the natural history of these lesions in the Singapore
population. '

Hence it is timely to review the current evidence
and provide recommendations on the management of
patients with gastric premalignant lesions in Singapore.
It is recognised that epithelial gastric polyps (EGPs),
either sessile or pedunculated, are common incidental
findings on endoscopy that encompass a spectrum of

neoplastic potential (Table 1). There is thus a need to
provide clinical guidance for the management of EGPs.

This guideline focuses on the gastric premalignant
lesions such as IM, and EGP. The management of
diffuse type GC and non-epithelial lesions such as
neuroendocrine tumours and sub-epithelial lesions will
not be addressed in this guideline. This guideline does
not define a standard of care but are written to improve
endoscopic practice standards. In clinical practice, it
is recognised that variations from this guideline may
occur depending on the individual patient’s needs,
clinical scenarios and availability of expertise. The
decision to screen and survey for GC should be
individualised, taking into consideration the patient’s
overall health and preferences.

METHODS

The Chapter of Gastroenterologists of the College of
Physicians, Academy of Medicine, Singapore (AMS)
initiated the formation of a workgroup to formulate
guidelines for the endoscopic surveillance of gastric
premalignant lesions.

Six main sections and framing questions were first
defined by the co-chairs of the workgroup (KGY,
VN and CJK) in October 2020. Doctors comprising
gastroenterologists, surgeons and pathologists from
the Singapore public hospitals, private hospitals, the
Chapter of Gastroenterologists of the College of
Physicians (AMS) and Chapter of General Surgeons
of the College of Surgeons (AMS) were invited to be
part of the workgroup. Each doctor was assigned to
1 or 2 sections based on their expertise (Table 2). The
co-chairs first identified recent relevant guidelines
published by international professional societies
pertaining to the issue of endoscopic surveillance and
management of gastric malignant lesions. A set of
draft statements together with the initial references
was circulated to members of the workgroup who
then conducted further literature search in PubMed
pertinent to their assigned section up to December
2020, and further revised the statements. Examples
of PubMed search terms used were: “endoscopic
surveillance”, “gastric cancer”, “gastric polyps”,
“gastric dysplasia”, “gastric atrophy”, “gastric intestinal
metaplasia” and “gastric cancer precursors”. Grading
of Recommendations, Assessment, Development
and Evaluation (GRADE) methodology was used to
evaluate the quality of evidence and assess the strength
of recommendations." Consensus level was predefined
as >80% agreement.

The formal consensus process used the modified
Delphi technique. The first round of voting was
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performed online from 21 to 25 January 2021. All
members were asked to indicate their agreement (agree
or disagree), levels of recommendation strength (strong
or weak), levels of quality of evidence (high, moderate
or low), and comments for each statement. The
statements were further revised after discussion. In the
second round, members of the workgroup met in person
to discuss the revised statements, level of evidence
and recommendations on 27 January 2021. Statements
that failed to reach >80% of agreement during the first
vote were revised and polled again, in order to achieve
consensus. The final statements are summarised in
Table 3. Each section of the workgroup drafted the
initial explanatory text that follows each statement.
The co-chairs and corresponding authors (VN,
CJK, KGY, TLA) then compiled and edited the drafted
guideline, which was circulated to all workgroup

Table 2. Clinical questions

members for vetting. The completed guideline was
reviewed and endorsed by the Board of the Chapter
of Gastroenterologists, and by the governing Council
of AMS.

Table 1. Epithelial gastric polyps

Fundic gland polyp

Hyperplastic polyp
Adenomatous polyp

Hamartomatous polyps
Juvenile polyp
Peutz-Jeghers syndrome
Cowden’s syndrome

Polyposis syndromes (non-hamartomatous)
Juvenile polyposis
Familial adenomatous polyposis

Clinical questions

Section members

Section A. Pathogenesis, who is at risk and who needs surveillance

*  Who is at risk of gastric cancer?

Khay Guan Yeoh, Jonathan Lee, James
Weiquan Li, Aung Myint Oo

» Should H. pylori eradication be recommended in all patients with H. pylori infection?

» Should endoscopic screening be recommended?

*  What are the biomarkers which are useful in surveillance and management of gastric neoplasia?

Section B. Strategies to increase detection of gastric intestinal metaplasia, dysplasia and neoplasia

»  What constitutes a high-quality oesophago-gastro-duodenoscopy?

Vikneswaran Namasivayam, Khoon Lin
Ling, Benjamin CH Yip, Ming Teh

*  What is the utility of chromoendoscopy and virtual chromoendoscopy for the detection of gastric

neoplasia?

Section C. Strategies for managing dysplasia and early gastric neoplasia

* How should indefinite for dysplasia be managed?

» How should dysplasia detected on random biopsies be managed?
»  How should dysplastic lesions be managed?

» How should early gastric neoplasia be managed?

Section D. Surveillance guidelines for gastric intestinal metaplasia, dysplasia and neoplasia

*  What are the appropriate surveillance intervals
o for gastric intestinal metaplasia

Stephen Tsao, Christopher Khor, Jimmy
BY So, Tony Lim

Stephen Tsao, Calvin J Koh, Ikram
Hussain, Jonathan Lee, Tju Siang Chua

o for resected low grade dysplasia, high grade dysplasia, early gastric cancer

o for random biopsies of low grade dysplasia without lesion to resect

o for indefinite for dysplasia

* How should surveillance oesophago-gastro-duodenoscopy be performed (high-quality,

chromoendoscopy, etc.?)
*  When do we stop surveillance?

Section E. Gastric polyps

* How should “non-dysplastic” polyps be managed?
o Role of biopsy
o Role of resection
o Role of surveillance

Section F. Pathology section

»  What constitutes a robust diagnosis of dysplasia?
*  What would be an adequate resection specimen?
o How should resection specimens be prepared?
o What are the features consistent with curative resection?

Tiing Leong Ang, Bin Chet Toh, Hock
Soo Ong, Lai Mun Wang

Ming Teh, Tony Lim, Lai Mun Wang
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Table 3. Summary of statements

Statements

Quality of
evidence

Strength of
recommendation

Final vote

Section A. Pathogenesis, who is at risk and who needs surveillance

1.

We recommend eradication of H. pylori when it is detected during routine clinical care,
for the primary prevention of gastric adenocarcinoma.

We recommend eradication of H. pylori in patients with gastric cancer undergoing
endoscopic or surgical resection with curative intent to reduce the risk of metachronous
gastric cancer.

Patients with chronic atrophic gastritis, intestinal metaplasia and dysplasia are at
increased risk for gastric adenocarcinoma.

In Singapore, given the intermediate incidence of gastric cancer, we suggest targeted
endoscopic screening for gastric cancer in individuals with increased risk.

Serum biomarkers, such as pepsinogen levels and microRNA, may be useful for the
identification of individuals at high risk for gastric cancer.

High

High

High

Moderate

Low

Section B. Strategies to increase detection of gastric intestinal metaplasia, dysplasia and neoplasia

6.

High-quality examination of the stomach should be performed to increase detection
of gastric neoplasia. High-quality examination would involve systematic mapping
of the stomach with adequate examination time and photo documentation. Mucosal
visualisation may be enhanced with the use of mucolytic/defoaming agents
and antispasmodics.

High-resolution, image-enhanced endoscopy (IEE) should be used for the diagnosis of
gastric precancerous conditions and early gastric neoplasia. The presence of a suspicious
focal gastric lesion on white light endoscopy should be further characterised with IEE,
preferably with magnification, to determine whether it is a gastric neoplasia.

The presence of atrophic gastritis and intestinal metaplasia should be documented and
prompt a diligent examination for the presence of gastric neoplasia.

Where risk stratification of progression to gastric cancer is required, we recommend the
use of histopathological staging (e.g. Operative Link on Gastric Intestinal Metaplasia
[OLGIM]).

Section C. Strategies for managing dysplasia and early gastric neoplasia

10.

11.

Patients with any degree of dysplasia found on random biopsy should undergo a repeat
examination with image-enhanced endoscopy to increase the chances of identifying and
diagnosing a potentially resectable lesion.

When a directed biopsy is reported as showing low grade dysplasia or indefinite for
dysplasia, endoscopic evaluation should be repeated. If a focal lesion is identified,
consideration should be given to endoscopic resection for more accurate histological
assessment as well as for therapy.

Early gastric neoplasia (visible lesion with either high grade dysplasia or early stage
adenocarcinoma) should be resected en bloc if possible. When lesions are <I5mm,
endoscopic mucosal resection is sufficient to achieve en bloc resection. When lesions
are >15mm, endoscopic submucosal dissection is the method of choice to achieve en
bloc resection.

Section D. Surveillance guidelines for gastric intestinal metaplasia, dysplasia and neoplasia

13.

14.

Patients with OLGIM stage I intestinal metaplasia have an increased risk of gastric
cancer. However, this increased risk does not justify surveillance in most cases.

Patients with OLGIM stage I intestinal metaplasia, with additional risk factors such
as significant smoking history (20 pack-years), age >50 years, incomplete intestinal
metaplasia, persistent H. pylori infection and first-degree family history of gastric cancer
should have surveillance every 3 years.

Moderate

Moderate

Moderate

Moderate

Low

Moderate

Moderate

Moderate

Low
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Strong

Strong

Not applicable

Weak

Weak

Strong

Strong

Strong

Strong

Strong

Strong

Strong

Strong

Strong

100%

100%

95%

89%

89%

100%

100%

95%

95%

95%

100%

95%

100%

95%
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Table 3. Summary of statements (Cont’d)
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Statements

Quality of
evidence

Strength of
recommendation

Final vote

15.

17.

18.

We recommend endoscopic surveillance every 3 years for patients with advanced stage
of atrophic gastritis or intestinal metaplasia (OLGIM stage III-1V). Patients with >2 risk
factors (smoking, age >50 years, incomplete intestinal metaplasia, persistent H. pylori
infection, first-degree family history of gastric cancer) may be offered a surveillance
endoscopy in 2 years.

We suggest endoscopic surveillance every 5 years for patients with intermediate stage of
intestinal metaplasia (OLGIM stage II).

We suggest patients with autoimmune gastritis to undergo endoscopy with biopsies at the
time of diagnosis and subsequently, every 3—5 years.

In cases of high grade dysplasia and low grade dysplasia detected incidentally
from random biopsies, when there is still no focal lesion(s) identified on repeat
endoscopy, a surveillance endoscopy should be carried out once every 6 months in the
case of high grade dysplasia and annually for low grade dysplasia, both for a minimum
period of 5 years.

Section E. Gastric polyps

19.

20.

21.

We recommend polypectomy for fundic gland polyps >1cm, hyperplastic polyps >0.5cm,
and adenomatous polyps of any size when possible.

We recommend that in the setting of multiple hyperplastic polyps or adenomatous
polyps, surrounding gastric mucosa should be assessed for synchronous neoplasia,
and biopsies taken for the assessment of H. pylori infection, atrophic gastritis and
intestinal metaplasia.

We suggest surveillance endoscopy 1 year after complete endoscopic excision
of dysplastic or adenomatous polyps.

Section F. Pathology section

22.

23.

24.

25.

We recommend pathology reports to standardise the description of intestinal metaplasia:
intestinal metaplasia to be quantified for each site as mild (0-30% involvement of
mucosa), moderate (31-60% involvement of mucosa) and marked (>60% involvement
of mucosa). The presence of gastric atrophy in oxyntic mucosa should be assessed
where feasible.

Dysplasia should be graded on a 2-tiered system as recommended in the WHO
Classification of Tumours, 5th Edition, Volume 1 for digestive system tumours.

We recommend that the handling and reporting of endoscopic resected specimens
(endoscopic mucosal resection and endoscopic submucosal dissection) be performed
as described by the Japanese Gastric Cancer Association. The en bloc resection
specimen is pinned out on a flat board in the fresh state, serially sliced after
adequate fixation, placed into cassettes in sequential order and entirely submitted for
histological examination.

When resected en bloc and lymphovascular invasion is absent on histology, complete

(R0O) endoscopic resection of gastric dysplasia and early gastric adenocarcinoma should

be considered as curative if the lesion meets one of the following criteria:

i. Dysplasia: low or high grade

ii. Well or moderately differentiated intramucosal carcinoma (IMC) (pT1a) irrespective
of size and without ulceration

iii. Well or moderately differentiated IMC (pT1la), <3cm in size if ulcerated

iv. Well or moderately differentiated adenocarcinoma with superficial submucosal
invasion (pT1b and <500um in depth measured in a straight line from the deepest
fibre of the muscularis mucosae), <3cm in size

v. Poorly differentiated IMC (pT1la), <2cm in size

Low

Low

Low

Low

Moderate

Moderate

Low

High

High

Moderate

Moderate

Strong

Weak

Weak

Strong

Strong

Strong

Weak

Strong

Strong

Strong

Strong

84%

100%

89%

84%

100%

89%

95%

100%

100%

95%

95%

Ann Acad Med Singap Vol 51 No 7 July 2022 | annals.edu.sg



422 Endoscopic surveillance of gastric premalignant lesions—Vikneswaran Namasivayam et al.

Table 4. Summary of surveillance recommendations for intestinal metaplasia by Operative Link on Gastric Intestinal Metaplasia (OLGIM) stage

OLGIM stage Additional risk factors Recommended surveillance
(smoking, age >50 years, persistent H. pylori infection, incomplete intestinal endoscopy, years
metaplasia, first-degree family history of gastric cancer)
I Absent Nil
Present 3
1I Absent 5
Present 3
III and IV Absent 3
Present 2

H. pylori: Helicobacter pylori

Table 5. Pathology reporting on biopsies sent for the evaluation of gastric intestinal metaplasia

Characteristics Remarks

Site Indicate anatomical site (i.e. antrum, corpus or cardia)® where intestinal metaplasia is observed.

Severity Assess the severity of intestinal metaplasia based on the estimated percentage of mucosal involvement: mild (0-30%),
moderate (31-60%) and marked (>60%).

OLGIM stage OLGIM stage I/IV/ITI/IV or insufficient biopsies for OLGIM staging.”

OLGIM: Operative Link on Gastric Intestinal Metaplasia

2 Only possible if specimen site is specified by endoscopist. When the gastric anatomical site is not provided, a general overview assessment will be done.
® This scoring will not be routinely done. When required, the clinician/endoscopist needs to request specifically for OLGIM assessment.

RESULTS

Statements with explanation

Section A. Pathogenesis, who is at risk and who needs
surveillance

Statement 1: We recommend eradication of
H. pylori when it is detected during routine clinical
care, for the primary prevention of gastric
adenocarcinoma.

Quality of evidence: High
Strength of recommendation: Strong

Agreement: 100%

Although the aetiology of GC is heterogeneous, it is
estimated that 89% of non-cardia GC is attributable to
H. pylori infection.'> H. pylori eradication is effective
in reducing the incidence of GC in healthy
individuals.'*!* Meta-analysis of 7 randomised clinical
trials'>!51? with a total of 8,834 individuals without
premalignant lesions, demonstrated a reduction in
the risk of GC (relative risk [RR] 0.55, 95% confidence
interval [CI] 0.42-0.74). The magnitude of the effect

of H. pylori eradication varied with the baseline
GC incidence.”

The evidence of H. pylori eradication in reducing the
risk of GC in patients with premalignant conditions is
less convincing. Meta-analysis showed that patients
with gastric atrophy benefited from H. pylori eradication
through the reduced risk of GC but the same effect
was not seen in patients with IM or dysplasia.?! The
Taipei global consensus on screening and eradication
of H. pylori for GC prevention recommended
H. pylori eradication before the development of AG
and IM.? Patients with premalignant conditions may
benefit from H. pylori eradication due to reduced
severity of inflammation and AG.

In Singapore, where the incidence rate of GC is
at intermediate level,>!° screening and eradication
of H. pylori at population level is not recommended.
Treatment of H. pylori should be considered
and offered when it is detected in the course of
clinical care.

Statement 2: We recommend eradication of
H. pylori in patients with gastric cancer undergoing
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endoscopic or surgical resection with curative intent
to reduce the risk of metachronous gastric cancer.

Quality of evidence: High
Strength of recommendation: Strong
Agreement: 100%

Eradication of H. pylori is effective in the prevention
of metachronous GC. A meta-analysis of 3 randomised
controlled trials of 1,841 patients with GC undergoing
curative endoscopic resection demonstrated that
H. pylori eradication was superior to placebo or no
treatment in reducing the risk of metachronous
GC (RR 0.49, 95% CI 0.34-0.70)."* Another meta-
analysis of 10 cohort studies similarly demonstrated
that eradication therapy reduced the risk of
metachronous GC after curative resection (RR 0.44,
95% CI 0.33-0.58).% In patients with GC undergoing
endoscopic or surgical resection with curative intent,
we recommend eradication of H. pylori to reduce the
risk of metachronous GC.

Statement 3: Patients with chronic atrophic gastritis,
intestinal metaplasia and dysplasia are at increased
risk for gastric adenocarcinoma.

Quality of evidence: High
Strength of recommendation: Not applicable
Agreement: 95%

The intestinal subtype of GC develops through a
sequence of well-recognised stages: inflammation,
atrophy, IM, dysplasia and subsequent carcinoma.?® In a
Japanese cohort of 1,246 patients followed for 7.8 years,
patients with gastric IM were at 6-fold increased risk
of GC.* Similarly, a Korean study of 541 patients
reported that moderate-to-severe IM at the antrum
and corpus lesser curvature (odds ratio [OR] 7.52 and
OR 9.25, respectively) were associated with GC risk.?
In Singapore, findings from the GCEP study published
in 2021 showed that patients with gastric IM had a
5.36-fold increased risk of early gastric neoplasia
(EGN).'"” EGN referred to visible lesions with
either high grade dysplasia (HGD) or early stage
adenocarcinoma.

Statement 4: In Singapore, given the intermediate
incidence of gastric cancer, we suggest targeted
endoscopic screening for gastric cancer in individuals
with increased risk.

Quality of evidence: Moderate
Strength of recommendation: Weak

Agreement: 89%

Population screening for GC has been associated
with improved survival of patients with GC in high-
prevalence populations such as Japan and South Korea.
Both of these countries have national endoscopic
screening programmes and low mortality-to-
incidence ratios (0.43 and 0.35, respectively), reflecting
the benefit of endoscopic screening for early detection
of GC.* In Singapore, where risk of GC is intermediate,
screening of the average risk population would not
be cost-effective. A study showed that 2-yearly
oesophago-gastro-duodenoscopy is cost-effective in
the high-risk subgroup of 50-70-year-old Chinese
men with or without H. pylori infection.®* We suggest
that targeted endoscopic screening be considered in
high-risk individuals >50 years, with 3 or more of
the following risk factors: Chinese, male, history of
H. pylori infection, heavy smoker, first-degree family
history of GC, or pernicious anaemia.?’!

Statement 5: Serum biomarkers, such as pepsinogen
levels and microRNA, may be useful for the
identification of individuals at high risk for gastric
cancer.

Quality of evidence: Low
Strength of recommendation: Weak
Agreement: 89%

Pepsinogen (PG) and microRNA (miRNA) have been
reported as useful serum biomarkers for the detection
of GC.*>* The ABC method using a combined assay for
serum anti-H. pylori immunoglobulin G (IgG) antibody
and serum PG levels was shown to have superior cost
benefit and GC detection rate compared to conventional
X-ray mass screening in Japan.’*** In the meta-analysis
of 31 studies with a total of 3,785 patients (1,520
GC patients and 2,265 AG patients), the area under
the curve (AUC), sensitivity and specificity for
GC diagnosis using PG was 0.76 (95% CI 0.72-0.80),
0.69 (95% CI 0.60-0.76) and 0.73 (95% CI 0.62-0.82),
respectively.’

A recent study reported a novel 12-miRNA assay
(validated in a prospective cohort of 4,566 Asian patients)
to have a sensitivity of 87% (95% CI 79.4-92.5)
and specificity of 68.4% (95% CI 67.0-69.8) for the
detection of GC.* The AUC of the 12-miRNA assay was
0.848 (95% CI 0.81-0.88), which is significantly higher
than the ABC method (0.647). The assay performance
further improved with the AUC of 0.884, by including
patient’s age, H. pylori serology and PG1/PG2 ratio.
The study also reported that the number needed to screen
is 489 and proposed the assay can be used as a risk
assessment tool for GC before endoscopy. Cost-
effectiveness analysis showed the miRNA blood test
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as the primary screening test for GC in high-risk
population (Chinese males, 50—75 years). This would be
cost-effective compared to the current practice of no
screening, with an incremental cost-effectiveness ratio
of USD40,971/quality-adjusted life-year.’’” The test has
received regulatory approval from the Health Sciences
Authority of Singapore to be used in adults who are
>40 years at average risk of having GC. However, the
role of miRNA test in clinical management has yet
to be determined. More studies are needed to clarify
its performance in different clinical settings, before a
recommendation can be made for its use in the screening
of average-risk population.

Section B. Strategies to increase detection of gastric
intestinal metaplasia, dysplasia and neoplasia

Statement 6: High-quality examination of the stomach
should be performed to increase detection of gastric
neoplasia. High-quality examination would involve
systematic mapping of the stomach with adequate
examination time and photo documentation. Mucosal
visualisation may be enhanced with the use of mucolytic/
defoaming agents and antispasmodics.

Quality of evidence: Moderate
Strength of recommendation: Strong
Agreement: 100%

EGC may be missed on endoscopy as they are
challenging to detect.®® They present as subtle
morphological changes in the mucosa, may be located
in blind areas in the stomach such as the incisura, high
lesser curve and posterior wall, and may be obscured
by adherent mucus. The following strategies are
recommended to improve the quality of endoscopic
examination.

Systematic examination and photo documentation

Systematic endoscopic mapping and photo documentation
of the stomach is recommended to ensure that blind
areas are not missed. The systematic screening protocol
proposed by Yao® is well accepted internationally.*
There is significant variation among existing guidelines
on the recommended number of photos to be taken
for an adequate examination,* with no well-designed
studies that address this question. Endoscopic photo-
documentation also provides a useful mechanism for
review of challenging cases.

Examination time

Several observational studies have demonstrated that
an adequate duration of examination is associated
with increased detection of gastric neoplasia. A

Singapore study reported that endoscopists with a mean
examination time >7 min were more likely to uncover
premalignant and neoplastic lesions during diagnostic
endoscopies.* The time taken encompasses the effort
to clean the gastric mucosal surface, and to meticulously
examine the mucosa to detect subtle abnormalities.
Other studies have suggested a different cut-off
for examination time.** However, the effect of a
longer examination time may be reduced with very
experienced endoscopists who are able to readily
recognise a neoplastic lesion.** While there is no
consensus on what should be the minimum time for
a quality endoscopic examination, evidence suggests
that a longer examination time results in higher
endoscopic yield.

Mucolytic/defoaming agents (N-acetylcysteine,
simethicone) and antispasmodics

Pronase and N-acetylcysteine are mucolytic agents
whereas simethicone is a defoaming agent. Pronase is
currently not available for clinical use in Singapore and
hence will not be further discussed. All these agents
have been investigated in randomised controlled trials.*
While mucolytic/defoaming agents have not been
shown to increase the detection of EGC, they
improve endoscopic visualisation. Premedication with
simethicone alone, or simethicone and N-acetylcysteine
have been demonstrated to improve visualisation in the
oesophagus and stomach.**® Endoscope manufacturers
have advised against the use of simethicone through an
irrigation pump due to concerns of retained simethicone
residue and bacterial contamination. Simethicone
administered through the working channel or by oral
ingestion before the procedure is a reasonable option.

The use of antispasmodics (e.g. hyoscine and glucagon)
may be considered in instances where peristalsis
interferes with mucosal visualisation. However, no
study has demonstrated that their routine use improves
EGC detection, and caution is advised in view of their
potential adverse effects.

Statement 7: High-resolution, image-enhanced
endoscopy (IEE) should be used for the diagnosis
of gastric precancerous conditions and early gastric
neoplasia. The presence of a suspicious focal gastric
lesion on white light endoscopy should be further
characterised with IEE, preferably with magnification,
to determine whether it is a gastric neoplasia.

Quality of evidence: Moderate
Strength of recommendation: Strong
Agreement: 100%
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Multiple studies have demonstrated that IEE
increases the detection of premalignant changes in
the stomach, such as IM and atrophy.*’ Atrophic mucosa
is seen as increased visibility of vessels, low height
or pale colour mucosa.’”® While IM is diagnosed by
systematic biopsies, it is reliably detected by the
presence of light blue crests on TEE.*"? Narrow band
imaging (NBI) is superior to white light and may
be sufficiently accurate to either target biopsy or
grade IM endoscopically without biopsies.”® The
detection of IM or atrophy in the background mucosa
should prompt a more meticulous search for neoplastic
lesions.**

The detection of neoplastic lesions during upper GI
endoscopy requires a careful white light examination
(WLE). However, WLE has limited sensitivity in the
detection of EGC. Neoplastic lesions present as subtle
changes in mucosal colour (e.g. erythema or pallor)
or morphology (elevation or depression), spontaneous
bleeding, a focal change in the vascular pattern or
interrupted mucosal folds. These focal areas of subtle
change require further characterisation to differentiate
the benign lesions (e.g. focal gastritis) from EGC.

IEE has not been demonstrated to increase the
detection of EGC over conventional WLE.> However,
IEE, especially with magnification endoscopy (ME), is
more accurate than WLE in characterising focal gastric
lesions.*®*” The vessels plus surface (VS) classification
system using NBI-ME and based on microvascular
and microsurface patterns, provides a useful framework
for the endoscopic diagnosis of neoplastic lesions.
The presence of a demarcation line in combination
with either an irregular microsurface or microvascular
pattern is consistent with an endoscopic diagnosis of
gastric neoplasia.”” The use of IEE with magnification
to characterise focal gastric lesions may reduce the
need for biopsies, which can then be limited to instances
where the endoscopic features are inconclusive.®
Endoscopic detection of gastric neoplasia entails
a meticulous WLE examination coupled with
characterisation of focal lesions using IEE, preferably
with magnification.

Statement 8: The presence of atrophic gastritis and
intestinal metaplasia should be documented and
prompt a diligent examination for the presence of
gastric neoplasia.

Quality of evidence: Moderate
Strength of recommendation: Strong

Agreement: 95%

AG and IM are associated with an increased risk of
GC. Hence the presence of either finding should prompt
a more careful examination for the presence of
concomitant gastric neoplasia. While AG and IM are
diagnosed on histological evaluation of gastric biopsies,
characteristic features may be present on endoscopic
appearance of the gastric mucosa. Flattening of the
gastric rugal folds and visible submucosal vessels
are features suggestive of AG. Gastric IM has the
appearance of small grey-white, slightly elevated
plaques surrounded by mixed patchy pink and pale
areas of mucosa causing an irregular, uneven surface.
IEE, combined with magnification, improves detection
of IM. The light blue crest pattern on NBI-ME is
consistent with a diagnosis of IM.>!

Statement 9: Where risk stratification of progression
to gastric cancer is required, we recommend the use
of histopathological staging (e.g. Operative Link on
Gastric Intestinal Metaplasia [OLGIM]).

Quality of evidence: Moderate
Strength of recommendation: Strong
Agreement: 95%

Intestinal type GC progresses through a series of
histologically recognisable premalignant stages, and
patients with these premalignant lesions are at increased
risk of developing GC.>** Histological staging of AG
and IM found on index endoscopy stratifies the risk of
subsequent EGC. This may be a useful risk stratification
tool in patients who are suitable and willing to undergo
GC surveillance.'*

Histological staging of gastric atrophy and IM may
be performed using the Operative Link on Gastritis
Assessment (OLGA)® and OLGIM, respectively.®!
While multiple studies have shown OLGA to reliably
identify a subpopulation of patients with high risk
of GC (i.e. OLGA stage III/IV), OLGIM is preferred
as it has a high level of interobserver concordance,
and categorises fewer patients to high-risk stages of
OLGIM II-TV.3-61-63

OLGIM staging is performed during the index
endoscopy with gastric biopsies obtained as follows.
Non-targeted gastric biopsies are obtained from a
minimum of 5 sites (the lesser and greater curvatures
of the antrum and body, and the incisura), with 1 or 2
biopsies per site.** Specimens are placed in a minimum
of 2 bottles (1 for the body and 1 for the antrum with
incisura).® The value of repeat OLGIM staging, and
time interval needed for such restaging are uncertain.
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Section C. Strategies for managing dysplasia and
early gastric neoplasia

Statement 10: Patients with any degree of dysplasia
found on random biopsy should undergo a repeat
examination with image-enhanced endoscopy to
increase the chances of identifying and diagnosing a
potentially resectable lesion.

Quality of evidence: Low
Strength of recommendation: Strong
Agreement: 95%

The statement refers to careful re-examination to detect
discrete, focal lesions that were missed endoscopically
during prior endoscopy where random mucosal biopsies
were taken. Well-demarcated, discrete lesion can then
be subjected to endoscopic resection. Gastric dysplasia
varies in reported prevalence from 0.5-3.7% in
Western countries, and in areas with high incidence of
gastric carcinoma, it can be as high as 9-20%.*' The
presence of gastric dysplasia is a clinically significant
finding and should prompt careful examination of
the rest of the stomach as it is associated with a risk
of synchronous GC in 10% of cases,*® as well as an
increased risk of progression to subsequent GC. In
some cases, the dysplastic lesion may already harbour
a GC.° Therefore, the presence of gastric dysplasia
alerts the endoscopist to the possibility of synchronous
GC. Patients with HGD had a rate of malignant
progression or synchronous cancer of 60-85% over
a median interval of 4-48 months.?' The risk of
progression in individuals with low grade dysplasia
(LGD) is less clear. Evidence shows that 19-50%
of LGD persists over time, and the risk of malignant
transformation may range from 0-23% over 10-48
months.®® In addition, visible LGD following resection
is upstaged in 25-30% of lesions, including those of
<lcm, with an adenocarcinoma rate of 6.9%. The
natural history of non-visible LGD is unclear, but
evidence suggests an increased rate of progression. For
these reasons, if dysplasia is discovered on random
biopsies, it is vital to repeat a high-quality IEE in
a systematic manner to increase the likelihood of
finding a subtle but discrete, visible lesion. Following
this, assessment can be made to predict the grade of
dysplasia of the lesion, and endoscopic resection can
be performed.

Statement 11: When a directed biopsy is reported
as showing low grade dysplasia or indefinite for
dysplasia, endoscopic evaluation should be repeated.
If a focal lesion is identified, consideration should
be given to endoscopic resection for more accurate

histological assessment as well as for therapy.
Quality of evidence: Moderate

Strength of recommendation: Strong
Agreement: 100%

There are concerns regarding the diagnostic accuracy
of gastric dysplasia from forceps biopsies. Significant
discrepancies can be found between histology based on
forceps biopsy and resected specimens. A meta-analysis
of 16 studies involving 3,303 patients with gastric LGD
lesions confirmed with forceps biopsy showed that
25% were subsequently diagnosed as more advanced
lesions (16.7% gastric HGD and 6.9% gastric
carcinoma) following histopathological examination
of the endoscopic resection specimen.®’” Therefore,
endoscopic resection of visible lesions in which
biopsies have shown LGD is recommended for
definitive histological assessment, and potentially for
cure if the histopathology is indeed upstaged.

Statement 12: Early gastric neoplasia (visible lesion
with either high grade dysplasia or early stage
adenocarcinoma) should be resected en bloc if
possible. When lesions are <15mm, endoscopic mucosal
resection is sufficient to achieve en bloc resection.
When lesions are >15mm, endoscopic submucosal
dissection is the method of choice to achieve en
bloc resection.

Quality of evidence: Moderate
Strength of recommendation: Strong
Agreement: 95%

EGN carries an excellent prognosis if it is resected
completely.®” En bloc resection is recommended as
it allows for accurate histological assessment and is
associated with a reduced risk of recurrence. EGN may
be resected surgically or endoscopically. Endoscopic
resection is organ preserving and less invasive for
patients. It is potentially curative if the histopathological
findings from the resected specimen meet the criteria
for curative resection as specified in the Japanese
guidelines.”

In general, gastric mucosal lesions are not as amenable
to lift-and-cut endoscopic mucosal resection (EMR)
compared to lesions in the colon. This is because gastric
mucosa is thicker. Therefore, it is harder to control the
resection margins during snare closure. For lesions
<15mm, cap-assisted EMR is feasible and is relatively
simple to perform.”’ However, studies have shown
that when target lesions are >15mm, cap-assisted
EMR is associated with a lower en bloc resection rate
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and higher recurrence rate.””’* Hence, endoscopic
submucosal dissection (ESD) is the preferred method of
resection for lesions that are >15mm.” ESD achieves
a higher rate of en bloc resection and histologically
complete resection rate, compared to EMR. However,
ESD is technically demanding, and is associated with
a higher risk of complications such as delayed bleeding
and perforation.” A discussion between the patient and
the relevant experts is important. Patients should be
aware of the risks and benefits of endoscopic resection
and surgery before any decision-making.*!

Section D. Surveillance guidelines for gastric intestinal
metaplasia, dysplasia and neoplasia

Statement 13: Patients with OLGIM stage I intestinal
metaplasia have an increased risk of gastric cancer.
However, this increased risk does not justify
surveillance in most cases.

Quality of evidence: Moderate

Strength of recommendation: Strong

Agreement: 100%

Statement 14: Patients with OLGIM stage I intestinal
metaplasia, with additional risk factors such as
significant smoking history (20 pack-years), age >50
years, incomplete intestinal metaplasia, persistent
H. pylori infection and first-degree family history of
gastric cancer should have surveillance every 3 years.

Quality of evidence: Low
Strength of recommendation: Strong
Agreement: 95%

Statement 15: We recommend endoscopic surveillance
every 3 years for patients with advanced stage of
atrophic gastritis or intestinal metaplasia (OLGIM
stage III-1V). Patients with >2 risk factors (smoking,
age >50 years, incomplete intestinal metaplasia,
persistent H. pylori infection, first-degree family
history of gastric cancer) may be offered a surveillance
endoscopy in 2 years.

Quality of evidence: Low
Strength of recommendation: Strong
Agreement: 84%

Statement 16: We suggest endoscopic surveillance
every 5 years for patients with intermediate stage of
intestinal metaplasia (OLGIM stage II).

Quality of evidence: Low
Strength of recommendation: Weak
Agreement: 100%

Explanation (for statements 13 to 16): IM is a
common finding in patients undergoing endoscopy,
with a prevalence of 25% in pooled estimates of 107
studies,”” and 44% in a Singapore GC surveillance cohort
GCEP."° Patients with IM are at an increased risk for
GC. The annual incidence rate was 0.12—0.4% as
reported in a systematic review.”® Non-selective
population surveillance of this group would impose
a considerable strain on limited healthcare resources.
OLGIM is recommended as a risk stratification tool
in IM patients. In one longitudinal study, individuals
with OLGIM high-risk stages were 38 times more
likely to develop GC compared to those with low-risk
stages.” Meta-analysis of cohort studies that examined
high versus low OLGIM stage suggested a risk ratio
of 27.7 (95% CI 0.80-327.53) for developing GC.>-¢!-62
The GCEP cohort, which is the largest prospective
cohort study to analyse this association, has also
shown that OLGIM stage III/IV was associated with
increased risk of EGN (GC or HGD) with adjusted
hazard ratio (HR) of 20.77 (95% CI 5.04-85.61,
P<0.01)." The median time to develop EGN for
patients with OLGIM stage III/IV was 22.7 months
(range 12.7-44.8). The participants of the GCEP study
were Chinese aged >50 years, who were at high risk
for GC. Recommendations are a combination of
progression risk based on available information as well
as what is feasible in the Singapore context. Therefore,
we recommend endoscopic surveillance every 3 years
for patients with advanced stages of IM (OLGIM stage
II-1V), consistent with international guidelines.?"*

Patients with OLGIM stage II were found to be at
intermediate risk of EGN (adjusted HR 7.34, 95%
CI 1.60-33.7, P=0.02) in GCEP study and the median
time to develop EGN was 50.7 months (range
28.5-73.3)." We suggest endoscopic surveillance
every 5 years for patients with OLGIM stage II
(Table 4). Existing international guidelines do not
recommend surveillance in patient with IM limited to
antrum site (OLGIM stage I-II) as there was paucity
of evidence on progression prior to GCEP.

We do not recommend endoscopic surveillance in
patient with OLGIM 1, which is consistent with other
professional guidelines.’"® The risk of developing early
gastric neoplasia among patient with OLGIM 1 was
low as observed in the GCEP study (adjusted HR of
1.95 with 95% CI 0.39-9.74, P=0.417)."° 1t is crucial
to appreciate the nuance of the use of OLGIM in that
it implies systematic mapping of the histology of the
gastric mucosa. For a patient who only had random
biopsy of the gastric antrum that revealed focal IM, the
risk for disease progression cannot be dismissed or
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quantified, and the role of future interval endoscopy for
full mapping and risk stratification should be considered.

Additional risk factors increase the risk of progression
to GC in IM patients. A shorter surveillance interval is
recommended for patients with additional risk factors,
such as H. pylori infection, family history of GC, and
smoking. For OLGIM stage 1 with no risk factors,
no surveillance recommendations are proposed.
For OLGIM stage 1 with additional risk factors, a
surveillance of 3 years is recommended. For OLGIM
stage II, with no risk factors, a surveillance interval
of 5 years is recommended, and with additional risk
factors, this interval decreases to 3 years. For OLGIM
stage III and IV, with no additional risk factors, a
surveillance interval of 3 years is recommended, and
with additional risk factors, this interval decreased to 2
years. Table 4 summarises these recommendations.

H. pylori infection plays a pivotal role in GC
pathogenesis and progression. It was classified as
a type 1 carcinogen in 1994 by the World Health
Organization (WHO).8! The risk of GC in H. pylori
eradication group was much lower compared to the
persistent group who had not had H. pylori eradication
or the eradication had failed (HR 0.24, 95%
CI 0.09-0.60).%2 Family history of GC is one of the
strong risk factors that have been consistently shown in
many epidemiologic studies across different geographic
regions and ethnicities. A meta-analysis of 26 studies
showed an RR of 2.71 (95% CI 2.08-3.53).% Smoking
contributes to the risk of developing GC with an
estimated OR of 1.33 for a smoker of 20 cigarettes per
day in a large epidemiologic database.®

IM is heterogeneous and can be described as
complete when the brush border is well formed, the
goblet cells are regular and intestinal enzymes are
secreted. IM is classified as incomplete when the mucin
droplets are irregular and of variable size, the brush
border is absent, and the intestinal enzymes are absent
or partially expressed.® A review of available cross-
sectional and cohort studies where subtyping of IM
was available revealed that incomplete subtypes had
4-11 times increased risk of GC compared to the
complete subtypes.® It is hoped that improvements in
testing and reporting methodologies will allow better
histologic risk stratification in this field.

The issue of when to stop endoscopic surveillance is
clinically relevant. However, rather than predefining a
specific age cut-off to stop surveillance, the decision
should be made based on benefit-risk considerations,
and need to be individualised according to patient
comorbidities and preferences.

Statement 17: We suggest patients with autoimmune
gastritis to undergo endoscopy with biopsies at the
time of diagnosis and subsequently, every 3-5 years.

Level of evidence: Low
Strength of recommendation: Weak
Agreement: 89%

Autoimmune gastritis is characterised by chronic
inflammation of the oxyntic mucosa that results in
parietal cell atrophy, reduced acid production, loss of
intrinsic factor, vitamin B12 deficiency and gastritis
of the gastric corpus. While multiple case-control and
cohort studies link pernicious anaemia with GC, a meta-
analysis of 27 studies pooling 22,417 patients yielded
a GC incidence rate of 0.27% per person-year,* many
of these individual studies used low levels of vitamin
B12 as the basis of autoimmune gastritis, which might
not reflect the true incidence rate of this condition. This
limits the quality of the evidence, as many patients
may have had other conditions apart from autoimmune
gastritis.

The observed risk of GC is highest within the first
year of follow-up,®” and of the cohorts that examined
subsequent follow-up, one found GC in 3.6% of
patients over 3 years, while 2 found no GC in periods
ranging from 4-6 years.’®® We suggest endoscopy
with biopsies at the time of diagnosis and every 3-5
years subsequently.®® The timing for ending endoscopic
surveillance need to be individualised according to
patient comorbidities and preferences.

Statement 18: In cases of high grade dysplasia and
low grade dysplasia detected incidentally from
random biopsies, when there is still no focal lesion(s)
identified on repeat endoscopy, asurveillance endoscopy
should be carried out once every 6 months in the case
of high grade dysplasia, and annually for low grade
dysplasia, both for a minimum period of 5 years.

Quality of evidence: Low
Strength of recommendation: Strong
Agreement: 84%

A repeat high-quality endoscopy is the key
recommendation for incidental dysplasia detected
on random biopsies, as up to 90% of lesions can be
identified and successfully treated at repeat endoscopy.”
IEE or chromoendoscopy may be helpful in this
regard. However, where no discrete focal lesion can be
identified and targeted for endoscopic resection,
unresected dysplasia will confer a longitudinal risk of
progression to GC. The best available evidence comes
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from a large nationwide cohort study of more than
8,000 patients followed up with dysplasia, which
estimates for the first 5 years of follow-up, an annual
incidence of 0.6% for mild-to-moderate dysplasia,
and 6% for severe dysplasia.”’ Hence, surveillance
endoscopy should be carried out once every 6 months
for HGD and annually for LGD, and that surveillance
should be continued for at least 5 years.?!8

Section E. Gastric polyps

Statement 19: We recommend polypectomy for
fundic gland polyps >1cm, hyperplastic polyps
>0.5cm, and adenomatous polyps of any size when
possible.

Quality of evidence: Moderate
Strength of recommendation: Strong
Agreement: 100%

In the setting of a solitary polyp, unless it is clearly
a small fundic gland polyp (FGP) <lcm, biopsies or
resection is recommended. In the case of multiple polyps,
we recommend biopsy or resection of the largest polyps,
and for representative biopsy specimens to be taken
from the other polyps. The only exception would be
small FGP <lcm. Unlike non-protruding lesions, which
require advanced endoscopic resection techniques
(EMR/ESD), hot snare polypectomy is generally
sufficient for resection of the majority of EGP.

FGPs have round mucosa pit patterns similar to the
normal corpus mucosa. Hyperplastic polyps tend to
appear hyperaemic and have a heterogeneous mucosa
surface pattern. When larger, these polyps may also
ulcerate. It may be difficult to differentiate between
hyperplastic and adenomatous gastric polyps without
histology. Dysplasia is rare in sporadic FGPs, but
common in syndromic FGPs. Dysplasia and malignant
transformation can occur in hyperplastic polyps.
These dysplastic changes may be microscopic and
not obvious during endoscopy. For both FGPs and
hyperplastic polyps, a larger size increases the risk for
dysplasia. Hence biopsies, especially of larger polyps,
are recommended even in the presence of characteristic
endoscopic appearance to differentiate the types of
gastric polyps and exclude higher grade histology.****
Horiuchi et al. examined the use of NBI-ME to predict
neoplasia coexisting with gastric hyperplastic polyps.
The sensitivity and specificity of micrification of fine
mucosal structures on NBI-ME were 100% and 85.2%,
respectively. The sensitivity and specificity of NBI-
ME diagnosis of coexisting neoplasia using irregular

microvessels in hyperplastic polyps were 54.5% and
92.3%, respectively.” Mankaney et al. developed
endoscopic criteria to distinguish between high- and
low-risk polyps associated with GC in familial
adenomatous polyposis (FAP). Using the criteria,
endoscopists distinguished high- from low-risk polyps
with a mean sensitivity and specificity of 79% and
78.8%, respectively. The kappa coefficient was 0.45,
indicating moderate agreement.” Hence, it is clear
that endoscopic diagnosis cannot replace the role of
histology.

Dysplasia is exceedingly rare in sporadic FGPs
with malignancy potential <1%.°” Dysplastic changes
typically affect only polyps >lcm, and no cases
of sporadic FGPs progressing to cancer have been
reported.”® ! The risk of dysplasia for FAP-associated
FGPs is higher but even then, progression to cancer is
rare.'”! Hence, we recommend polypectomy of FGP
>1cm. In contrast, there is a low but real risk of gastric
hyperplastic polyps progressing to malignancy, with an
estimated 5-37% having focal IM, 2-20% having focal
dysplasia, and 2-6% harbouring adenocarcinoma.'®
Gastric hyperplastic polyps are associated with
H. pylori, and eradication of H. pylori would lead
to regression in 80% of hyperplastic polyps before
endoscopic removal.'® Gastric hyperplastic polyps,
unlike colonic hyperplastic polyps, have neoplastic
potential, even when >1cm.!"*!% Hence, we suggest
polypectomy for hyperplastic polyps >0.5cm.
Adenomatous gastric polyps are precursors to GC
and thus, considered to have a true malignant risk, with
estimated 8-59% associated with synchronous and
metachronous GC.'%!%7 Adenomatous gastric polyps
are frequently solitary and found mostly in the antrum
with background of atrophic gastritis and IM.!% Hence,
we recommend resection of all adenomatous gastric
polyps regardless of size.

Statement 20: We recommend that in the setting of
multiple hyperplastic polyps or adenomatous polyps,
surrounding gastric mucosa should be assessed for
synchronous neoplasia, and biopsies taken for the
assessment of H. pylori infection, atrophic gastritis
and intestinal metaplasia.

Quality of evidence: Moderate
Strength of recommendation: Strong
Agreement: 89%

Hyperplastic polyps are often associated with H. pylori
gastritis, gastric atrophy and IM.!919-111 Regression
of hyperplastic polyps has been shown to occur after
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successful H. pylori eradication in retrospective studies
and small randomised control trials.'""""'¢ There is also
an increased risk (approximately 6%) of synchronous
neoplasia in the surrounding mucosa if dysplasia is
identified in a hyperplastic polyp.'*!""118 Adenomatous
gastric polyps are also known to be associated with
gastric atrophy, IM and synchronous adenocarcinoma.
We therefore recommend for biopsies to be taken to
assess the background mucosa.

Statement 21: We suggest surveillance endoscopy 1
year after complete endoscopic excision of dysplastic
or adenomatous polyps.

Quality of evidence: Low
Strength of recommendation: Weak

Agreement: 95%

The need and frequency of surveillance is guided
by the histology, completeness of excision, background
mucosa characteristics and association with familial
polyposis/cancer syndromes. In the absence of the
aforementioned adverse factors, we suggest surveillance
endoscopy at 1 year after complete endoscopic excision
of dysplastic or adenomatous polyps. Presence of
other associated adverse features may modify the
surveillance schedule. Sporadic FGPs may develop with
long-term use of proton-pump inhibitors (PPIs) and is
not associated with an increased risk of cancer.
Surveillance oesophago-gastro-duodenoscopy is not
recommended for sporadic FGPs without dysplasia.
Consideration should be given to stop PPI use. However,
endoscopy is recommended every 2-3 years in patients
with FAP and multiple FGPs without dysplasia,
because of the higher risk of GC in FAP patients.!”

Hyperplastic polyp is associated with H. pylori
infection, gastric IM/dysplasia and AG. Hyperplastic
polyps may harbour dysplastic elements and focal cancer
in 5-19% of cases.'” Size >lcm and pedunculated
morphology are risk factors for dysplasia. H. pylori
infection should be treated and surveillance scope
should be repeated at 1 year. Further need of surveillance
of hyperplastic polyps will depend on the histology
findings and underlying background mucosa and risk
factors. An adenomatous gastric polyp is a precursor
to GC. Incompletely excised adenomatous polyps
should undergo repeat endoscopy and endoscopic
resection. After complete endoscopic resection,
surveillance endoscopy at 1 year is recommended
because of a high rate of metachronous GC in this group
of patients.'?® Further need of surveillance will depend
on the histology findings and underlying background

mucosa and risk factors. In particular, patients with
resected EGC arising from either a hyperplastic or
adenomatous polyps should undergo long-term annual
endoscopic surveillance.”

Section F. Pathology section

Statement 22: We recommend pathology reports to
standardise the description of intestinal metaplasia:
intestinal metaplasia to be quantified for each site
as mild (0-30% involvement of mucosa), moderate
(31-60% involvement of mucosa) and marked
(>60% involvement of mucosa). The presence of
gastric atrophy in oxyntic mucosa should be assessed
where feasible.

Quality of evidence: High
Strength of recommendation: Strong
Agreement: 100%

Phrases used to quantify IM as currently employed
can be a source of confusion for clinicians. The OLGIM
system has been found to be of prognostic value, and
following the guidelines can help to stratify patients
with IM into different risk categories leading to more
effective surveillance strategies.®''?! Pathology reporting
on biopsies sent for the evaluation of gastric IM is
summarised in Table 5.

While there are literature reports that highlight
incomplete IM—especially type III IM (where the
columnar cells secrete sulfomucins, and the goblet cells
secrete sialomucins and sulfomucins)—is associated
with increased risk of GC, routine subclassification of
IM can be histologically challenging. Due to its technical
complexity, the non-routine nature of this classification,
and the expectations of non-GI pathologists doing
routine reporting, we suggest IM remain unclassified at
present.

Statement 23: Dysplasia should be graded on a
2-tiered system as recommended in the WHO
Classification of Tumours, Sth Edition, Volume 1 for
digestive system tumours.

Quality of evidence: High

Strength of recommendation: Strong

Agreement: 100%
This is the internationally accepted practice.!?>!*

Statement 24: We recommend that the handling and
reporting of endoscopic resected specimens (endoscopic
mucosal resection and endoscopic submucosal
dissection) be performed as described by the Japanese
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Gastric Cancer Association. The en bloc resection
specimen is pinned out on a flat board in the fresh
state, serially sliced after adequate fixation, placed into
cassettes in sequential order and entirely submitted
for histological examination.

Quality of evidence: Moderate
Strength of recommendation: Strong
Agreement: 95%

This is a widely adopted standard of practice for en bloc
endoscopic resection specimen since its first introduction
by the Japanese.'** Pinning of the specimen in the fresh
state by endoscopists prevents curling and shrinkage,
thus allowing proper orientation during sectioning
for optimal evaluation of the horizontal and vertical
margins.”” Further practical technical issues on EMR/
ESD specimen handling for pathologists are also
covered by a document published by representatives of
the Rodger C. Haggitt and Australasian Gastrointestinal
Pathology Societies.'**

The pathology report of endoscopic resection for EGC
should include the following:
(1) Size and number of specimens
(i)  Size of tumour
(iii))  Histological type
(iv)  Depth of invasion (pTla/pT1b)

a. For pTlb tumour, the depth of submucosal
invasion (um) from the lower border of the
muscularis mucosae is recorded. If muscularis
mucosae is obscured by ulceration, the depth

is measured from the virtual line based on the
adjacent intact muscularis mucosae.

(v)  Presence/absence of intratumoural ulcer or ulcer
scar

(vi) Lymphovascular invasion

(vii) Horizontal margin involvement

(viii) Vertical margin involvement

Statement 25: When resected en bloc and lympho-
vascular invasion is absent on histology, complete
(R0) endoscopic resection of gastric dysplasia and
early gastric adenocarcinoma should be considered as
curative if the lesion meets one of the following criteria:

(i) Dysplasia: low or high grade
(ii) Well or moderately differentiated intramucosal

carcinoma (IMC) (pT1a), irrespective of size and
without ulceration

(iii) Well or moderately differentiated IMC (pT1a),
<3cm in size if ulcerated

(iv) Wellor moderately differentiated adenocarcinoma
with superficial submucosal invasion (pT1b and
<500pm in depth measured in a straight line from
the deepest fibre of the muscularis mucosae), <3cm
in size

(v) Poorly differentiated IMC (pT1a), <2cm in size

Quality of evidence: Moderate

Strength of recommendation: Strong

Agreement: 95%

The curative status of an EMR/ESD specimen depends
on adequacy of resection and the risk of lymph node
metastasis. Margin involvement is associated with
residual disease and local recurrence. For non-invasive
dysplastic lesions, comment on the horizontal margin
is appropriate as complete resection is curative. The
pathology report should state when carcinoma is present
at the vertical or horizontal margins (unequivocal
positive margin status). Currently, there is no consensus
or evidence-based data on the definition of clear vertical
margin on endoscopic resections.'”* We suggest the
clearance distance between invasive cancer front and
vertical margin to be measured in micrometres (um),
and clinicopathological correlation about margin status
is advised in challenging cases.

For EGC, the risk of lymph node metastasis is
linked to the depth of invasion, 0-3% and 19% for
mucosa and submucosa invasion, respectively.!®
Histological features such as poorly differentiated
invasive submucosal component (irrespective of
depth below the muscularis mucosae), signet ring cell
morphology, lymphovascular invasion and submucosal
invasion >500um (measured in a straight line from the
deepest fibre of the muscularis mucosae) are associated
with higher risk of lymph node metastasis.*3!:126-128
Two large series by Gotoda et al.'”” and Hirasawa et al.!*
on surgically resected EGC demonstrated that the risk
of lymph node metastasis is <1% if the aforementioned
criteria (ii)—(iv) are met. Although long-term survival
data are currently lacking on endoscopic resection
performed as an expanded indication based on these
criteria, the resection can be considered curative if the
following are also fulfilled: en bloc resection, negative
horizontal margin, negative vertical margin and no
lymphovascular invasion. It is also important to note
that if mucinous adenocarcinoma is identified in the
submucosa, it is considered non-curative.’’7%13!

Accurate histological examination of the EMR/ESD
resection specimen is required to determine the curative
status of the endoscopic resection procedure performed
for gastric dysplasia and EGC.
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CONCLUSION

We have summarised the current evidence and provided
recommendations on the management of patients
with gastric premalignant lesions in Singapore. These
guidelines do not define a standard of care but are
written in the spirit of improving endoscopic practice
standards. In clinical practice, it is recognised that
variations may be needed according to patient’s needs
and characteristics, and available expertise. The
decision to screen and survey for GC should ultimately
be individualised, taking into consideration the patient’s
overall health and preferences. Similarly, the decision
to stop surveillance should be individualised, based on
consideration of benefit and risk to the individual. Much
of the existing evidence is retrospective and evidence
gaps remain on many key questions in the surveillance
and diagnosis of gastric premalignant lesions. Clinical
practice should be tempered by new evidence as it
emerges and contextualised to our unique patient
population.

Disclosure

Jimmy BY So and Khay Guan Yeoh are the co-inventors of the patent,
“Serum MicroRNA Biomarker for the Diagnosis of Gastric Cancer”,
and hold no stocks or shares in any related companies. No funding was
received in the preparation of this manuscript.

REFERENCES

1. Warschkow R, Baechtold M, Leung K, et al. Selective survival
advantage associated with primary tumor resection for metastatic
gastric cancer in a Western population. Gastric Cancer2018;21:324-37.

2. Noguchi Y, Yoshikawa T, Tsuburaya A, et al. Is gastric carcinoma
different between Japan and the United States? Cancer 2000;
89:2237-46.

3. Dan YY, So JBY, Yeoh KG, et al. Endoscopic screening for gastric
cancer. Clin Gastroenterol Hepatol 2006;4:709-16.

4. Lauren P. The two histological main types of gastric carcinoma:
Diffuse and so-called intestinal-type carcinoma. An attempt at a histo-
clinical classification. Acta Pathol Microbiol Scand 1965;64:31-49.

5. Kaneko S, Yoshimura T. Time trend analysis of gastric cancer incidence
in Japan by histological types, 1975-1989. BrJ Cancer 2001;84:400-5.

6. Adachi Y, Yasuda K, Inomata M, et al. Pathology and prognosis of
gastric carcinoma: well versus poorly differentiated type. Cancer
2000;89:1418-24.

7. Tan P, Yeoh KG. Genetics and molecular pathogenesis of gastric
adenocarcinoma. Gastroenterology 2015;149:1153-62.

8. Kinoshita H, Hayakawa Y, Koike K. Metaplasia in the Stomach-
Precursor of Gastric Cancer? Int J Mol Sci 2017;18:2063.

9. Graham DY, Zou WY. Guilt by association: intestinal metaplasia
does not progress to gastric cancer. Curr Opin Gastroenterol
2018;34:458-64.

10. Lee JWIJ, Zhu F, Srivastava S, et al. Severity of gastric intestinal
metaplasia predicts the risk of gastric cancer: a prospective
multicentre cohort study (GCEP). Gut 2022;71:854-63.

11.

12.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

Guyatt G, Oxman AD, Akl EA, et al. GRADE guidelines: 1.
Introduction-GRADE evidence profiles and summary of findings
tables. J Clin Epidemiol 2011;64:383-94.

Plummer M, Franceschi S, Vignat J, et al. Global burden of gastric
cancer attributable to Helicobacter pylori. Int J Cancer 2015;
136:487-90.

Ford AC, Yuan Y, Moayyedi P. Helicobacter pylori eradication
therapy to prevent gastric cancer: systematic review and
meta-analysis. Gut 2020;69:2113-21.

Lee YC, Chen TH, Chiu HM, et al. The benefit of mass eradication
of Helicobacter pylori infection: a community-based study of
gastric cancer prevention. Gut 2013;62:676-82.

Correa P, Fontham ET, Bravo JC, et al. Chemoprevention of gastric
dysplasia: randomized trial of antioxidant supplements and anti-
Helicobacter pylori therapy. J Natl Cancer Inst 2000;92:1881-8.

Wong BC, Zhang L, Ma JL, et al. Effects of selective COX-2
inhibitor and Helicobacter pylori eradication on precancerous
gastric lesions. Gut 2012;61:812-8.

Wong BCY, Lam SK, Wong WM, et al. Helicobacter pylori
Eradication to Prevent Gastric Cancer in a High-Risk Region of
China. JAMA 2004;291:187-94.

Ma JL, Zhang L, Brown LM, et al. Fifteen-year effects of
Helicobacter pylori, garlic, and vitamin treatments on gastric cancer
incidence and mortality. J Natl Cancer Inst 2012;104:488-92.

Leung WK, Lin SR, Ching JY, et al. Factors predicting progression
of gastric intestinal metaplasia: results of a randomised trial on
Helicobacter pylori eradication. Gut 2004;53:1244-9.

Lee YC, Chiang TH, Chou CK, et al. Association between
Helicobacter pylori eradication and gastric cancer incidence: A
systematic review and meta-analysis. Gastroenterology 2016;
150:1113-24.

Rokkas T, Rokka A, Portincasa P. A systematic review and meta-
analysis of the role of Helicobacter pylori eradication in preventing
gastric cancer. Ann Gastroenterol 2017;30:414-23.

Liou JM, Malfertheiner P, Lee YC, et al. Screening and eradication
of Helicobacter pylori for gastric cancer prevention: the Taipei
global consensus. Gut 2020;69:2093-112.

Fan F, Wang Z, Li B, et al. Effects of eradicating Helicobacter
pylori on metachronous gastric cancer prevention: A systematic
review and meta-analysis. J Eval Clin Pract 2020;26:308-15.

Uemura N, Okamoto S, Yamamoto S, et al. Helicobacter pylori
infection and the development of gastric cancer. N Engl J Med
2001;345:784-9.

Cho SJ, Choi 1J, Kim CG, et al. Risk factors associated with
gastric cancer in patients with a duodenal ulcer. Helicobacter
2010;15:516-23.

Shen L, Shan YS, Hu HM, et al. Management of gastric cancer in
Asia: resource-stratified guidelines. Lancet Oncol 2013;14:535-47.

Hooi JKY, Lai WY, Ng WK, et al. Global Prevalence of
Helicobacter pylori Infection: Systematic Review and Meta-
Analysis. Gastroenterology 2017;153:420-9.

Ladeiras-Lopes R, Pereira AK, Nogueira A, et al. Smoking and
gastric cancer: systematic review and meta-analysis of cohort
studies. Cancer Causes Control 2008;19:689-701.

Yaghoobi M, McNabb-Baltar J, Bijarchi R, et al. What is the

quantitative risk of gastric cancer in the first-degree relatives of
patients? A meta-analysis. World J Gastroenterol 2017;23:2435-42.

Song M, Latorre G, Ivanovic-Zuvic D, et al. Autoimmune diseases
and gastric cancer risk: A systematic review and meta-analysis.
Cancer Res Treat 2019;51:841-50.

Ann Acad Med Singap Vol 51 No 7 July 2022 | annals.edu.sg



31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

Endoscopic surveillance of gastric premalignant lesions—Vikneswaran Namasivayam et al. 433

Banks M, Graham D, Jansen M, et al. British Society of
Gastroenterology guidelines on the diagnosis and management of
patients at risk of gastric adenocarcinoma. Gut 2019;68:1545-75.

Yeh JM, Hur C, Ward Z, et al. Gastric adenocarcinoma screening
and prevention in the era of new biomarker and endoscopic
technologies: a cost-effectiveness analysis. Gut 2016;65:563-74.

Mukoubayashi C, Yanaoka K, Ohata H, et al. Serum pepsinogen
and gastric cancer screening. Intern Med 2007;46:261-6.

Yamaguchi Y, Nagata Y, Hiratsuka R, et al. Gastric cancer screening
by combined assay for serum anti-Helicobacter pylori 1gG
antibody and serum pepsinogen levels--the ABC method. Digestion
2016;93:13-8.

So JBY, Kapoor R, Zhu F, et al. Development and validation of a
serum microRNA biomarker panel for detecting gastric cancer in a
high-risk population. Gut 2021;70:829-37.

Huang YK, YuJC, Kang WM, et al. Significance of serum pepsinogens
as a biomarker for gastric cancer and atrophic gastritis screening:
Asystematic review and meta-analysis. PLoS One 2015;10:e0142080.

Kapoor R, So JBY, Zhu F, et al. Evaluating the Use of microRNA
Blood Tests for Gastric Cancer Screening in a Stratified
Population-Level Screening Program: An Early Model-Based Cost-
Effectiveness Analysis. Value Health 2020;23:1171-9.

Menon S, Trudgill N. How commonly is upper gastrointestinal
cancer missed at endoscopy? A meta-analysis. Endosc Int Open
2014;2:E46-50.

Yao K. The endoscopic diagnosis of early gastric cancer. Ann
Gastroenterol 2013;26:11-22.

Chiu PWY, Uedo N, Singh R, et al. An Asian consensus on standards
of diagnostic upper endoscopy for neoplasia. Gut 2019;68:186-97.

Marques S, Bispo M, Pimentel-Nunes P, et al. Image Documentation
in Gastrointestinal Endoscopy: Review of Recommendations.
GE Port J Gastroenterol 2017;24:269-74.

Teh JL, Tan JR, Lau LJ, et al. Longer examination time improves
detection of gastric cancer during diagnostic upper gastrointestinal
endoscopy. Clin Gastroenterol Hepatol 2015;13:480-7.

Kawamura T, Wada H, Sakiyama N, et al. Examination time as a
quality indicator of screening upper gastrointestinal endoscopy for
asymptomatic examinees. Dig Endosc 2017;29:569-75.

Park JM, Huo SM, Lee HH, et al. Longer Observation Time Increases
Proportion of Neoplasms Detected by Esophagogastroduodenoscopy.
Gastroenterology 2017;153:460-9.

Yoshimizu S, Hirasawa T, Horiuchi Y, et al. Differences in upper
gastrointestinal neoplasm detection rates based on inspection time
and esophagogastroduodenoscopy training. Endosc Int Open
2018;6:E1190-7.

Song M, Kwek AB, Law NM, et al. Efficacy of small-volume
simethicone given at least 30 min before gastroscopy. World J
Gastrointest Pharmacol Ther 2016;7:572-8.

Elvas L, Areia M, Brito D, et al. Premedication with simethicone
and N-acetylcysteine in improving visibility during upper endoscopy:
a double-blind randomized trial. Endoscopy 2017;49:139-45.

Burke E, Harkins P, Moriarty F, et al. Does Premedication
with Mucolytic Agents Improve Mucosal Visualization during

Oesophagogastroduodenoscopy: A Systematic Review and Meta-
Analysis. Surg Res Pract 2021;2021:1570121.

Rodriguez-Carrasco M, Esposito G, Libanio D, et al. Image-enhanced
endoscopy for gastric preneoplastic conditions and neoplastic
lesions: a systematic review and meta-analysis. Endoscopy
2020;52:1048-65.

50.

S1.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

Kimura K, Takemoto T. An Endoscopic Recognition of the
Atrophic Border and its Significance in Chronic Gastritis. Endoscopy
1969;1:87-97.

Uedo N, Ishihara R, Iishi H, et al. A new method of diagnosing
gastric intestinal metaplasia: narrow-band imaging with magnifying
endoscopy. Endoscopy 2006;38:819-24.

Ang TL, Fock KM, Teo EK, et al. The diagnostic utility of narrow
band imaging magnifying endoscopy in clinical practice in a
population with intermediate gastric cancer risk. Eur J Gastroenterol
Hepatol 2012;24:362-7.

Pimentel-Nunes P, Libanio D, Lage J, et al. A multicenter
prospective study of the real-time use of narrow-band imaging in the
diagnosis of premalignant gastric conditions and lesions. Endoscopy
2016;48:723-30.

Xiao S, Fan'Y, Yin Z, et al. Endoscopic grading of gastric atrophy on
risk assessment of gastric neoplasia: A systematic review and meta-
analysis. J Gastroenterol Hepatol 2021;36:55-63.

Yoshida N, Doyama H, Yano T, et al. Early gastric cancer detection
in high-risk patients: a multicentre randomised controlled trial
on the effect of second-generation narrow band imaging. Gut
2021;70:67-75.

Ezoe Y, Muto M, Uedo N, et al. Magnifying narrowband imaging
is more accurate than conventional white-light imaging in diagnosis
of gastric mucosal cancer. Gastroenterology 2011;141:2017-25.

Kakushima N, Yoshida N, Doyama H, et al. Near-focus magnification
and second-generation narrow-band imaging for early gastric cancer
in a randomized trial. J Gastroenterol 2020;55:1127-37.

Yao K, Doyama H, Gotoda T, et al. Diagnostic performance and
limitations of magnifying narrow-band imaging in screening
endoscopy of early gastric cancer: a prospective multicenter
feasibility study. Gastric Cancer 2014;17:669-79.

Yue H, Shan L, Bin L. The significance of OLGA and OLGIM
staging systems in the risk assessment of gastric cancer: a systematic
review and meta-analysis. Gastric Cancer 2018;21:579-87.

Rugge M, Meggio A, Pennelli G, et al. Gastritis staging in clinical
practice: the OLGA staging system. Gut 2007;56:631-6.

Capelle LG, de Vries AC, Haringsma J, et al. The staging of gastritis
with the OLGA system by using intestinal metaplasia as an accurate
alternative for atrophic gastritis. Gastrointest Endosc 2010;71:1150-8.

Rugge M, de Boni M, Pennelli G, et al. Gastritis OLGA-staging and
gastric cancer risk: a twelve-year clinico-pathological follow-up
study. Aliment Pharmacol Ther 2010;31:1104-11.

Rugge M, Genta RM, Fassan M, et al. OLGA gastritis staging for
the prediction of gastric cancer risk: A long-term follow-up study of
7436 patients. Am J Gastroenterol 2018;113:1621-8.

Dixon MF, Genta RM, Yardley JH, et al. Classification and grading
of gastritis. The updated Sydney System. International Workshop on
the Histopathology of Gastritis, Houston 1994. Am J Surg Pathol
1996;20:1161-81.

Rodriguez-Carrasco M, Libanio D, Dinis-Ribeiro M, et al. Where
should gastric biopsies be performed when areas of intestinal
metaplasia are observed? Endosc Int Open 2019;7:E1636-9.

Baek DH, Kim GH, Park DY, et al. Gastric epithelial dysplasia:
characteristics and long-term follow-up results after endoscopic
resection according to morphological categorization. BMC
Gastroenterol 2015;15:17.

Zhao G, Xue M, Hu Y, et al. How commonly is the diagnosis of
gastric low grade dysplasia upgraded following endoscopic
resection? A meta-analysis. PLoS One 2015;10:¢0132699.

Ann Acad Med Singap Vol 51 No 7 July 2022 | annals.edu.sg



434

68.

69.

70.

71.

72.

73.

74.

75.

76.

71.

78.

79.

80.

81.

82.

83.

84.

85.

Endoscopic surveillance of gastric premalignant lesions—Vikneswaran Namasivayam et al.

Sung JK. Diagnosis and management of gastric dysplasia. Korean J
Intern Med 2016;31:201-9.

Oda I, Gotoda T, Hamanaka H, et al. Endoscopic submucosal
dissection for early gastric cancer: Technical feasibility, operation
time and complications from a large consecutive series. Dig Endosc
2005;17:54-8.

Japanese Gastric Cancer Association. Japanese gastric cancer
treatment guidelines 2018 (5th edition). Gastric Cancer 2021;24:1-21.

Inoue H, Takeshita K, Hori H, et al. Endoscopic mucosal resection
with a cap-fitted panendoscope for esophagus, stomach, and colon
mucosal lesions. Gastrointest Endosc 1993;39:58-62.

Facciorusso A, Antonino M, Di Maso M, et al. Endoscopic
submucosal dissection vs endoscopic mucosal resection for early
gastric cancer: A meta-analysis. World J Gastrointest Endosc
2014;6:555-63.

Lian J, Chen S, Zhang Y, et al. A meta-analysis of endoscopic
submucosal dissection and EMR for early gastric cancer. Gastrointest
Endosc 2012;76:763-70.

Park YM, Cho E, Kang HY, et al. The effectiveness and safety
of endoscopic submucosal dissection compared with endoscopic
mucosal resection for early gastric cancer: a systematic review and
metaanalysis. Surg Endosc 2011;25:2666-77.

Ono H, Kondo H, Gotoda T, et al. Endoscopic mucosal resection for
treatment of early gastric cancer. Gut 2001;48:225-9.

Gotoda T, Iwasaki M, Kusano C, et al. Endoscopic resection of
early gastric cancer treated by guideline and expanded National
Cancer Centre criteria. Br J Surg 2010;97:868-71.

Marques-Silva L, Areia M, Elvas L, et al. Prevalence of gastric
precancerous conditions. Eur J Gastroenterol Hepatol 2014;
26:378-87.

Spence AD, Cardwell CR, McMenamin UC, et al. Adenocarcinoma
risk in gastric atrophy and intestinal metaplasia: a systematic
review. BMC Gastroenterol 2017;17:157.

Mera RM, Bravo LE, Camargo MC, et al. Dynamics of
Helicobacter pylori infection as a determinant of progression of
gastric precancerous lesions: 16-year follow-up of an eradication
trial. Gut 2018;67:1239-46.

Pimentel-Nunes P, Libanio D, Marcos-Pinto R, et al. Management
of epithelial precancerous conditions and lesions in the stomach
(MAPS 1I): European Society of Gastrointestinal Endoscopy
(ESGE), European Helicobacter and Microbiota Study Group
(EHMSG), European Society of Pathology (ESP), and Sociedade
Portuguesa de Endoscopia Digestiva (SPED) guideline update
2019. Endoscopy 2019;51:365-88.

Schistosomes, liver flukes and Helicobacter pylori. IARC
Working Group on the Evaluation of Carcinogenic Risks to Humans.
Lyon, 7-14 June 1994. IARC Monogr Eval Carcinog Risks Hum
1994;61:1-241.

Nam SY, Park BJ, Nam JH, et al. Effect of Helicobacter pylori
eradication and high-density lipoprotein on the risk of de novo
gastric cancer development. Gastrointest Endosc 2019;90:448-56.

Praud D, Rota M, Pelucchi C, et al. Cigarette smoking and gastric
cancer in the Stomach Cancer Pooling (StoP) Project. Eur J Cancer
Prev 2018;27:124-33.

Correa P, Piazuelo MB, Wilson KT. Pathology of gastric
intestinal metaplasia: clinical implications. Am J Gastroenterol
2010;105:493-8.

Gonzalez CA, Sanz-Anquela JM, Gisbert JP, at al. Utility of
subtyping intestinal metaplasia as marker of gastric cancer risk. A
review of the evidence. Int J Cancer 2013;133:1023-32.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

Vannella L, Lahner E, Osborn J, et al. Systematic review: gastric
cancer incidence in pernicious anaemia. Aliment Pharmacol Ther
2013;37:375-82.

Hsing AW, Hansson LE, McLaughlin JK, et al. Pernicious anemia
and subsequent cancer. A population-based cohort study. Cancer
1993;71:745-50.

Sjoblom SM, Sipponen P, Jarvinen H. Gastroscopic follow up of
pernicious anaemia patients. Gut 1993;34:28-32.

Armbrecht U, Stockbriigger RW, Rode J, et al. Development of
gastric dysplasia in pernicious anaemia: a clinical and endoscopic
follow up study of 80 patients. Gut 1990;31:1105-9.

Simone A, Casadei A, De Vergori E, et al. Rescue endoscopy to
identify site of gastric dysplasia or carcinoma found at random
biopsies. Dig Liver Dis 2011;43:721-5.

de Vries AC, van Grieken NC, Looman CW, et al. Gastric cancer
risk in patients with premalignant gastric lesions: a nationwide
cohort study in the Netherlands. Gastroenterology 2008;134:945-52.

Gencosmanoglu R, Sen-Oran E, Kurtkaya-Yapicier O, et al.
Gastric polypoid lesions: analysis of 150 endoscopic polypectomy
specimens from 91 patients. World J Gastroenterol 2003;9:2236-9.

Vatansever S, Akpinar Z, Alper E, et al. Gastric polyps and polypoid
lesions: Retrospective analysis of 36650 endoscopic procedures in
29940 patients. Turk J Gastroenterol 2015;26:117-22.

Ahn JY, Son DH, Choi KD, et al. Neoplasms arising in large
gastric hyperplastic polyps: endoscopic and pathologic features.
Gastrointest Endosc 2014;80:1005-13.

Horiuchi H, Kaise M, Inomata H, et al. Magnifying endoscopy
combined with narrow band imaging may help to predict neoplasia
coexisting with gastric hyperplastic polyps. Scand J Gastroenterol
2013;48:626-32.

Mankaney GN, Cruise M, Sarvepalli S, et al. Surveillance for
pathology associated with cancer on endoscopy (SPACE): criteria to
identify high-risk gastric polyps in familial adenomatous polyposis.
Gastrointest Endosc 2020;92:755-62.

Jalving M, Koornstra JJ, Gotz JM, et al. High-grade dysplasia in
sporadic fundic gland polyps. Eur J Gastroenterol Hepatol 2003;
15:1229-33.

Zea-Iriarte WL, Sekine I, Itsuno M, et al. Carcinoma in gastric
hyperplastic polyps. Dig Dis Sci 1996;41:377-86.

Levy MD, Bhattacharya B. Sporadic fundic gland polyps with
low-grade dysplasia: A large case series evaluating pathologic and
immunohistochemical findings and clinical behavior. Am J Clin
Pathol 2015;144:592-600.

Genta RM, Schuler CM, Robiou CI, et al. No association between
gastric fundic gland polyps and gastrointestinal neoplasia in a study
of over 100,000 patients. Clin Gastroenterol Hepatol 2009;7:849-54.
Stolte M, Vieth M, Ebert MPA. High-grade dysplasia in sporadic
fundic gland polyps. Eur J Gastroenterol Hepatol 2003;15:1153-6.

Cheesman AR, Greenwald DA, Shah SC. Current management of

benign epithelial gastric polyps. Curr Treat Options Gastroenterol
2017;15:676-90.

Islam RS, Patel NC, Lam-Himlin D, et al. Gastric polyps: a review of
clinical, endoscopic, and histopathologic features and management
decisions. Gastroenterol Hepatol (N Y) 2013;9:640-51.

Ginsberg GG, Al-Kawas FH, Fleischer DE, et al. Gastric polyps:
relationship of size and histology to cancer risk. Am J Gastroenterol
1996;91:714-7.

Dirschmid K, Platz-Baudin C, Stolte M. Why is the hyperplastic
polyp a marker for the precancerous condition of the gastric
mucosa? Virchows Arch 2006;448:80-4.

Ann Acad Med Singap Vol 51 No 7 July 2022 | annals.edu.sg



106.

107.

108.

109.

110.

111.

112.

113.

114.

115.

116.

117.

118.

Endoscopic surveillance of gastric premalignant lesions—Vikneswaran Namasivayam et al.

Goddard AF, Badreldin R, Pritchard DM, et al. The management of
gastric polyps. Gut 2010;59:1270-6.

Tomasulo J. Gastric polyps. Histologic types and their relationship
to gastric carcinoma. Cancer 1971;27:1346-55.

Yoshihara M, Sumii K, Haruma K, et al. Correlation of ratio of
serum pepsinogen I and II with prevalence of gastric cancer and
adenoma in Japanese subjects. Am J Gastroenterol 1998;93:1090-6.

Abraham SC, Singh VK, Yardley JH, et al. Hyperplastic polyps of
the stomach: associations with histologic patterns of gastritis and
gastric atrophy. Am J Surg Pathol 2001;25:500-7.

Forté¢ E, Petit B, Walter T, et al. Risk of neoplastic change in
large gastric hyperplastic polyps and recurrence after endoscopic
resection. Endoscopy 2020;52:444-53.

Ohkusa T, Takashimizu I, Fujiki K, et al. Disappearance of
hyperplastic polyps in the stomach after eradication of
Helicobacter pylori. A randomized, clinical trial. Ann Intern Med
1998;129:712-5.

Ohkusa T, Miwa H, Hojo M, et al. Endoscopic, histological and
serologic findings of gastric hyperplastic polyps after eradication
of Helicobacter pylori: comparison between responder and non-
responder cases. Digestion 2003;68:57-62.

Ljubici¢ N, Bani¢ M, Kujundzi¢ M, et al. The effect of eradicating
Helicobacter pylori infection on the course of adenomatous
and hyperplastic gastric polyps. Eur J Gastroenterol Hepatol
1999;11:727-30.

Ji F, Wang ZW, Ning JW, et al. Effect of drug treatment on
hyperplastic gastric polyps infected with Helicobacter pylori: a
randomized, controlled trial. World J Gastroenterol 2006;12:1770-3.

Nam SY, Park BJ, Ryu KH, et al. Effect of Helicobacter pylori
infection and its eradication on the fate of gastric polyps. Eur J
Gastroenterol Hepatol 2016;28:449-54.

Nam SY, Lee SW, Jeon SW, et al. Helicobacter pylori eradication
regressed gastric hyperplastic polyp: A randomized controlled trial.
Dig Dis Sci 2020;65:3652-9.

Rattan J, Arber N, Tiomny E, et al. Gastric polypoid lesions--an
eight-year study. Hepatogastroenterology 1993;40:107-9.

Hizawa K, Fuchigami T, Iida M, et al. Possible neoplastic
transformation within gastric hyperplastic polyp. Application of
endoscopic polypectomy. Surg Endosc 1995;9:714-8.

119.

120.

12

122.

123.

124.

125.

126.

127.

128.

129.

130.

131.

435

Castro R, Pimentel-Nunes P, Dinis-Ribeiro M. Evaluation and
management of gastric epithelial polyps. Best Pract Res Clin
Gastroenterol 2017;31:381-7.

Yoon SB, Park JM, Lim CH, et al. Incidence of gastric cancer after
endoscopic resection of gastric adenoma. Gastrointest Endosc
2016;83:1176-83.

. Rugge M, Correa P, Di Mario F, et al. OLGA staging for gastritis: a

tutorial. Dig Liver Dis 2008;40:650-8.

Nagtegaal ID, Odze RD, Klimstra D, et al. The 2019 WHO
classification of tumours of the digestive system. Histopathology
2020,76:182-8.

Stolte M. The new Vienna classification of epithelial neoplasia
of the gastrointestinal tract: advantages and disadvantages. Virchows
Arch 2003;442:99-106.

Kumarasinghe MP, Bourke MJ, Brown I, et al. Pathological
assessment of endoscopic resections of the gastrointestinal tract:
a comprehensive clinicopathologic review. Mod Pathol 2020;
33:986-1006.

Kwee RM, Kwee TC. Predicting lymph node status in early gastric
cancer. Gastric Cancer 2008;11:134-48.

Chen L, Wang YH, Cheng YQ, et al. Risk factors of lymph node
metastasis in 1620 early gastric carcinoma radical resections in
Jiangsu Province in China: A multicenter clinicopathological
study. J Dig Dis 2017;18:556-65.

Jin EH, Lee DH, Jung SA, et al. Clinicopathologic factors and
molecular markers related to lymph node metastasis in early gastric
cancer. World J Gastroenterol 2015;21:571-7.

Qiu MZ, Cai MY, Zhang DS, et al. Clinicopathological
characteristics and prognostic analysis of Lauren classification in
gastric adenocarcinoma in China. J Transl Med 2013;11:58.

Gotoda T, Yanagisawa A, Sasako M, et al. Incidence of lymph node
metastasis from early gastric cancer: estimation with a large number
of cases at two large centers. Gastric Cancer 2000;3:219-25.

Hirasawa T, Gotoda T, Miyata S, et al. Incidence of lymph node
metastasis and the feasibility of endoscopic resection for
undifferentiated-type early gastric cancer. Gastric Cancer 2009;
12:148-52.

Ono H, Yao K, Fujishiro M, et al. Guidelines for endoscopic
submucosal dissection and endoscopic mucosal resection for early
gastric cancer. Dig Endosc 2016;28:3-15.

Ann Acad Med Singap Vol 51 No 7 July 2022 | annals.edu.sg





