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Abstract

Background Metachronous gastric cancer (MGC) may develop in patients undergoing curative endoscopic submucosal dis-
section for early gastric cancer. As gastritis and intestinal metaplasia are notable precursors to gastric cancer, we assessed
MGQC risk using the Operative Link on Gastritis Assessment (OLGA) and Operative Link on Gastric Intestinal Metaplasia
assessment (OLGIM) systems.

Methods This retrospective cohort study classified the OLGA and OLGIM stages for 916 patients who had undergone
endoscopic submucosal dissection for early gastric cancer between 2005 and 2015. MGC development was followed up until
2020 and risk factors were evaluated using the Cox proportional hazards regression analysis.

Results During a median follow-up of 94 months, MGC developed in 120 subjects. OLGA stages I1~1V were significantly
associated with increased MGC risk (hazard ratio [HR] 1.83, 95% confidence interval [CI] 1.05-3.19; HR 2.31, 95% CI
1.22-4.38; HR 2.36, 95% CI 1.16-4.78) in multivariable analysis, even after adjusting for the well-known positive predictor
of Helicobacter pylori eradication. OLGIM stages I ~IV also showed significant association (HR 2.86, 95% CI 1.29-6.54;
HR 2.94,95% CI 1.34-6.95; HR 3.64, 95% CI 1.60-8.29). 5-year cumulative incidence increased with each stage. Helico-
bacter pylori-eradicated patients with OLGIM stages 0 ~II had significantly less MGC than non-eradicated patients (4.5%
vs 11.8%, p=0.022), which was not observed with OLGIM stages 111 ~IV.

Conclusions High OLGA and OLGIM stages are independent risk factors for metachronous gastric cancer, with the OLGIM
staging system being a better predictor. Patients with OLGIM stages 0 ~II are a subgroup that may benefit more from Heli-
cobacter pylori eradication.
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Introduction

Endoscopic submucosal dissection (ESD) is regarded as
a curative method for treating early gastric cancer (EGC).
However, ESD preserves the stomach, thereby leaving the
risk for development of metachronous gastric cancer (MGC).
Identifying the risk factors of MGC is important for proper
risk stratification and developing guidelines with appropriate
surveillance strategies.
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Atrophic gastritis and intestinal metaplasia (IM) are well-
known precancerous conditions for gastric cancer (GC).
The updated Sydney system [1] is a method for classifying
gastritis and is widely used to grade atrophy and IM. Atro-
phy scores combined with topographic mapping (antrum or
corpus) yield useful clinical data. For example, the Opera-
tive Link on Gastritis Assessment (OLGA) staging system
[2] incorporates this information to estimate GC risk. More
recently, the Operative Link on Gastric Intestinal Metaplasia
assessment (OLGIM) staging system [3] has been proposed
to have better inter-observer agreement. Multiple studies
have shown that OLGA/OLGIM staging is a good modality
for assessing risk of GC development [4—7].

As in primary GC, atrophic gastritis and IM have also
been suggested as risk factors for MGC [8-10]. However,
there has been a lack of stratification of MGC risk according
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to the extent of gastritis. The association between OLGA/
OLGIM staging and MGC has not yet been thoroughly
examined. In one study [11], OLGA/OLGIM stages were
investigated only in groups (0/I/II or III/IV) and reported
to have no association with MGC risk. However, this study
was conducted in a western country with low prevalence
of gastric cancer. In another study [12], individual stages
were investigated and negative results were obtained, but
this study had a small sample size and short follow-up. More
studies are required to validate individual OLGA/OLGIM
stages and support their clinical adoption in risk stratifica-
tion of MGC development.

Here we aim to investigate whether OLGA and OLGIM
stages are independent risk factors for MGC in ESD-treated
EGC patients.

Methods
Study population

This retrospective cohort study was conducted at the Seoul
National University Hospital (Seoul, Korea). Patients who
had received ESD between January 2005 and November
2015 were retrospectively reviewed. During this period,
2,961 patients had undergone ESD for early gastric neo-
plasms, of which 877 received a final diagnosis of adenoma
and were subsequently excluded. Among the 2,084 early
gastric cancer patients, we excluded 819 for insufficient his-
tological data for OLGA/OLGIM staging. The remaining
1,265 patients who had both valid OLGA and OLGIM stag-
ing were followed up until December 2020.

Metachronous gastric cancer was defined as newly devel-
oped gastric cancer occurring at a previously uninvolved site
1 or more years after index ESD. Neoplasms detected within
1 year after index ESD were regarded as missed synchro-
nous lesions. We excluded synchronous neoplasms (n=35)
and metachronous adenomas (7= 64). In those who did not
develop any type of neoplasm, we set a minimum cutoff
period at 60 months for follow-up, on the basis of the fact
that generally cancer can be considered cured if one remains
in no evidence of disease (NED) status for at least 5 years.
Eventually 120 metachronous gastric cancer patients and
796 control subjects were analyzed (Fig. 1).

The study protocol was approved by the Institutional
Review Board of Seoul National University Hospital, Korea
(2205-093-1324).

Histology

Initial ESD specimens were used to confirm an EGC diag-
nosis and evaluate its pathology. Tumor differentiation was
determined based on the World Health Organization criteria
[13], and histological type was determined based on Lau-
ren’s classification [14].

Additional biopsy specimens for the evaluation of gastric
atrophy and intestinal metaplasia were taken from the antrum
and corpus of the lesser curvature, sites recommended by the
updated Sydney system. Two specimens were taken from
each site. As in previous studies [4, 15], only the lesser cur-
vature was included in the evaluation, because it has been
suggested that averaging scores from lesser and greater cur-
vatures may underestimate corpus atrophy [16, 17]. Biopsy
samples were not taken from the incisura angularis based
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on several studies suggesting that angular biopsy provides
little additional information compared to biopsies from the
antrum and corpus [18-20] and European guidelines which
also excluded angular biopsy for staging [21].

Helicobacter pylori density, polymorphonuclear cell
activity, chronic inflammation, glandular atrophy, and intes-
tinal metaplasia were graded as absent, mild, moderate, or
marked (0-3, respectively), according to the updated Sydney
system [1].

Based on the histological database, we classified gastritis
patterns using the OLGA and OLGIM systems. The OLGA
staging system [2] integrates atrophy scores and the atro-
phy topography (antrum and corpus), whereas the OLGIM
staging system [3] uses intestinal metaplasia in place of the
atrophy score.

We assessed the development of metachronous neoplasms
using biopsy specimens, which had been obtained upon
suspicion of pathological lesions in follow-up endoscopic
evaluations.

Helicobacter pylori

Helicobacter pylori (H. pylori) status was considered to be
positive if either the rapid urease test or histology test was
positive at the time of ESD. H. pylori treatment was per-
formed after the ESD. Patients who had received H. pylori
treatment were identified by administration of triple therapy
(amoxicillin, clarithromycin and a proton pump inhibitor)
and/or quadruple therapy (bismuth, metronidazole, tetra-
cycline and a proton pump inhibitor). Successful eradica-
tion of H. pylori was defined by negative conversion upon
follow-up urea breath test, rapid urease test, or histology test.
The result of treatment was assessed after at least 4 weeks,
and most cases were assessed at 3 months. If multiple test
modalities had been performed and a discrepancy between
results existed, a conservative stance was taken (eradication
was considered successful only if all tests were negative).

Statistical analysis

For the baseline and histopathologic characteristics, con-
tinuous variables were expressed as mean =+ standard devia-
tion and compared using the Student’s 7 test. Categorical
variables were expressed as number (percentage) and com-
pared using the Pearson’s chi-squared test or Fisher’s exact
test. We used the Cox proportional hazards ratio regres-
sion analysis to explore the risk factors for development of
metachronous gastric cancer. Age, sex, and H. pylori eradi-
cation were taken into account in comparing MGC patients
and control subjects. Cumulative incidence of metachro-
nous gastric cancer was calculated and log-rank test was
performed. Subgroup analysis was performed based on H.
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pylori eradication. A p <0.05 was considered significant.
All statistical analyses were performed with R version 4.2.1.

Results
Baseline characteristics

Table 1 shows baseline characteristics of the study subjects.
During a median of 94.0 months of follow-up (interquartile
range, 77.0-118.3 months), MGC developed in 120 out of
916 subjects. The MGC group had a greater proportion of
males, but there was no significant difference in age or H.
pylori positivity. On the other hand, the number of patients
who received H. pylori treatment and were successfully
eradicated was significantly lower in the MGC group. Initial
EGC characteristics as obtained by ESD specimens (loca-
tion, gross type, histologic type, and Lauren classification)
did not differ between the two groups.

MGC characteristics

The developed MGCs had an average size of 2.0+1.3 cm
and were mostly EGCs found in the antrum. The majority
had well or moderate differentiation (78.3%) and intestinal
type of Lauren classification (77.5%), and invaded up to the
muscularis mucosa (70.0%).

Gastritis staging using the OLGA and OLGIM systems

The OLGA and OLGIM stages were higher in the MGC
group as compared to the control group (Table 2). In the
MGC group, there were more OLGA stage III ~IV subjects
(28.4% vs 17.4%) and fewer OLGA stage O subjects (15.0%
vs 26.3%).

A similar trend was found for OLGIM staging. OLGIM
stages III ~IV were more common in the MGC group (51.7%
vs 35.3%), and OLGIM stage 0 was more common in the
control group (15.2% vs 5.8%).

Pearson’s chi-squared values for OLGIM staging (22.662,
df=4, p<0.001) were higher than those for OLGA staging
(13.172, df =4, p=0.01), suggesting better discriminating
ability in the OLGIM system. P for trend was significant
for both OLGA and OLGIM staging systems (p < 0.001 for
both).

Cox proportional hazards regression analysis
for the risk of MGC

Cox proportional hazards regression analysis (Table 2)
showed that male sex was associated with increased risk
of MGC (hazard ratio [HR] 1.70, 95% confidence interval
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Table 1 Baseline characteristics

¢ MGC group n=120 Control group n=796 p value
of metachronous gastric cancer
group and control group Median follow-up (IQR), months 94.0 (77.0~118.3) -
Age, mean +s.d 61.2+8.7 60.6+8.9 0.48
Sex (male), n (%) 101 (84.1) 584 (73.4) 0.02
H. pylori-positivet, n (%) 63 (52.5) 473 (59.4) 0.18
H. pylori-treated, n (%) 20 (16.7) 229 (28.8) 0.008
H. pylori-eradicated, n (%) 15 (12.5) 189 (23.7) 0.008
Location, n (%) 0.82
Cardia/Fundus/HB 2(1.7) 18 (2.3)
MB/LB/Angle 39 (32.5) 280 (35.2)
Antrum 79 (65.8) 498 (62.6)
Gross type, n (%) 0.20
Elevated 26 (21.7) 135 (17.0)
Flat 14 (11.7) 136 (17.1)
Depressed 80 (66.7) 525 (66.0)
Histologic type, n (%) 0.87
Well-differentiated 65 (54.2) 408 (51.3)
Moderately differentiated 43 (35.8) 307 (38.6)
Poorly differentiated 7(5.8) 38 (4.8)
Poorly cohesive/signet cell 4 (3.3) 37 @4.7)
Papillary adenocarcinoma 1(0.8) 6 (0.8)
Lauren classification, n (%) 0.69
Intestinal 110 (91.7) 727 (91.3)
Diffuse 6 (5.0) 54 (6.8)
Mixed 3(2.5) 13 (1.6)
Others 1(0.8) 2(0.3)

MGC metachronous gastric cancer, IQR interquartile range, s.d. standard deviation, HB high body, MD mid

body, LB low body

TH. pylori was positive at the time of endoscopic submusocal dissection for initial early gastric cancer

[CI] 1.03-2.80), whereas H. pylori eradication was asso-
ciated with decreased risk of MGC (HR 0.45, 95% CI
0.26-0.78).

OLGA stages I1 ~1V were significantly associated with
higher risk of MGC (HR 1.83, 95% CI 1.05-3.19, p=0.03;
HR 2.31, 95% CI 1.22-4.38, p=0.01; HR 2.36, 95% CI
1.16-4.78, p=0.02, respectively], even after adjusting
for the above mentioned factors in multivariable analysis,
including the well-known protective factor of H. pylori
eradication.

OLGIM stages II~IV also showed significant associa-
tion with greater MGC risk, which remained robust in mul-
tivariable analysis (HR 2.86, 95% CI 1.29-6.54, p=0.01;
HR 2.94, 95% CI 1.34-6.95, p=0.01; HR 3.64, 95% CI
1.60-8.29, p =0.002, respectively).

This association was more significant in the OLGIM
stages than in the OLGA stages, as demonstrated by greater
magnitudes of hazard ratios and smaller p values. Figure 2
shows the adjusted hazard ratios and confidence intervals.
The adjusted hazard ratios increased in a stepwise pattern
for both the OLGA and OLGIM systems.

Cumulative incidence of MGC according to OLGA/
OLGIM stages

Figure 3 shows the cumulative incidence of MGC together
with number at risk at 1-year intervals according to OLGA
and OLGIM stages. In the OLGA system, 5-year cumula-
tive incidence increased with stage (3.5%, 4.5%, 6.9%, 9.5%,
and 9.0%, respectively). The same was true for the OLGIM
system but with a more distinct separation between stages
0~1I and stages II~IV (5-year cumulative incidence =2.3%,
2.0%, 7.3%, 7.7%, and 9.5%, respectively). P value using
log-rank test was greater for OLGIM staging than OLGA
staging (p <0.001 vs p=0.02).

Effect of H. pylori eradication on MGC development
according to low/high OLGIM staging groups
Effect of H. pylori eradication on metachronous gastric can-

cer development was evaluated according to low- or high-
risk OLGIM staging groups (Table 3). Conventionally,
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Table 2 Univariable and multivariable analyses of metachronous gastric cancer risk according to OLGA/OLGIM staging

MGC group n=120

Control group n=796

Crude HR (95% CI)

Adjusted HR% (95% CI)

Age, mean=+s.d
Sex (male), n (%)
H. pylori-positivet, n (%)
H. pylori eradicated, n (%)
OLGA stage, n (%)

0

I

I

I

1AY

p for trend
OLGIM stage, n (%)

0

|

I

I

1AY

P for trend

61.2 (8.7)
101 (84.1)
63 (52.5)
15 (12.5)

18 (15.0)
28 (23.3)
40 (33.3)
20 (16.7)
14 (11.7)
0.0003

7(5.8)
15 (12.7)
36 (30.0)
30 (25.0)
32 (26.7)
<0.0001

60.6 (8.9)

584 (73.4)
473 (59.4)
189 (23.7)

209 (26.3)

214 (26.9)

235 (29.5)
85 (10.7)
53 (6.7)

121 (15.2)
183 (23.0)
211 (26.5)
165 (20.7)
116 (14.6)

1.02 (1.00-1.04)
1.81 (1.11-2.95)*
0.75 (0.52-1.07)
0.44 (0.26-0.76)**

1.00

1.60 (0.88-2.89)
1.94 (1.11-3.38)*
2.56 (1.35-4.83)%*
2.77 (1.38-5.57)%*

1.00
1.50 (0.61-3.67)
2.80 (1.25-6.30)*
3.07 (1.35-7.00)%*
4.12 (1.82-9.34)y%#

1.01 (0.99-1.03)
1.70 (1.03-2.80)*

0.45 (0.26-0.78)**

1.00

1.61 (0.89-2.91)
1.83 (1.05-3.19)*
2.31 (1.22-4.38)*
2.36 (1.16-4.78)*

1.00
1.50 (0.61-3.68)
2.86 (1.29-6.54)*
2.94 (1.34-6.95)*
3.64 (1.60-8.29)%*

OLGA Operative Link on Gastritis Assessment, OLGIM Operative Link on Gastric Intestinal Metaplasia assessment, MGC metachronous gastric

cancer, HR hazard ratio, CI confidence interval, s.d. standard deviation

TH. pylori was positive at the time of endoscopic submucosal dissection for initial early gastric cancer

*adjusted for age, sex, H. pylori eradication using the Cox regression model

*p<0.05, #p <0.01, ¥¥¥p <0.001

H. pylori eradication | e

OLGA { L —

OLGAIl{ ——

OLGAIIl i

OLGAIV{ .

OLGIMI{ F+—o———

OLGIM Il - |
OLGIM Il1 { t .
OLGIM IV { t .

0 2 4 6 8

Adjusted HR

Fig.2 Adjusted hazard ratios for development of metachronous
gastric cancer. Helicobacter pylori eradication was associated with
decreased risk of metachronous gastric cancer, whereas OLGA and
OLGIM stages were associated with increasingly higher risk in a
stepwise pattern
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OLGIM stages 0 ~1I are classified as low risk, and stages
III~1V as high risk.

Only 4.5% of H. pylori-eradicated patients developed
MGC in OLGIM stages 0~1I in comparison with 11.8% of
non-eradicated patients (p =0.02), as assessed according to
conventional grouping. On the other hand, MGC did not dif-
fer significantly in the H. pylori eradication group at OLGIM
stages III~1V (12.7% vs 19.5%, p=0.25). Similar results
were obtained with OLGA stages (Supplementary Table 1).

When low-risk patients were categorized as
OLGIM stages 0~1 only, none of them developed MGC
after H. pylori eradication compared to no eradication (0.0%
vs 8.6%, p=0.006). Higher OLGIM stages (Il ~1V) showed
no significant differences in development of MGC regardless
of H. pylori eradication (11.2% vs 18.2%, p=0.07). Cumu-
lative incidence according to OLGIM stages in H. pylori-
eradicated patients is shown in Supplementary Fig. 1.

Also, we evaluated patients according to H. pylori and
atrophy status as suggested by previous studies [22, 23].
Watabe et al. reported four groups of people in the gen-
eral population (A: atrophy — H. pylori — , B: atrophy — H.
pylori+, C: atrophy + H. pylori+, D: atrophy + H. pylori —),
of which group D has the highest risk of gastric cancer. This
can be explained by the fact that H. pylori burden decreases
in severe atrophy. Consistent with such results, we found
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Fig.3 Cumulative incidence of metachronous gastric cancer. a Based on OLGA staging. Showing increasing incidence with each OLGA stage;
b Based on OLGIM staging. Showing increasing incidence with each OLGIM stage

Table 3 Effect of Helicobacter pylori eradication on metachronous
gastric cancer development according to low/high OLGIM staging
groups

No MGC MGC p value

OLGIM 0~1I
Non-eradicated (n=440)
H. pylori-eradicated (n=133)
OLGIM III~1V
Non-eradicated (n=272)
H. pylori-eradicated (n=71)

388 (88.2%)
127 (95.5%)

52 (11.8%) 0.022
6 (4.5%)

219 (80.5%)
62 (87.3%)

53 (19.5%) 0.248
9 (12.7%)

OLGIM Operative Link on Gastric Intestinal Metaplasia assessment,
MGC metachronous gastric cancer

that patients with atrophy (OLGA >1 or OLGIM > 1) but
negative H. pylori had high MGC incidence, similar to those
with persistent H. pylori infection (Supplementary Table 2).

Discussion

This long-term follow-up study demonstrated that the risk of
MGC increases in a stepwise pattern with OLGA/OLGIM
staging, and that stages Il ~IV are significantly associated
with higher MGC risk. Furthermore, H. pylori eradication
may be more effective in patients with low OLGA/OLGIM
staging scores than in those with high scores in prevent-
ing metachronous cancer development after gastric ESD for
EGC.

Gastritis staging is important and the recently updated
Maastricht VI/Florence consensus report [24] has

recommended OLGA/OLGIM staging as a consistent
method for assessing gastric cancer risk. However, it has
been unclear whether OLGA/OLGIM scores can also predict
metachronous gastric cancer risk. Negative results have been
reported in previous studies, but one [11] was conducted in
a western country with a relatively low incidence of gastric
cancer, and another [12] only had a small sample size of
20 metachronous neoplasms (13 adenomas and 7 carcino-
mas) which may have been insufficient for meaningful out-
comes. Our study was conducted in a country with a high
incidence of gastric cancer and included 120 metachronous
carcinoma patients. In addition, only patients with a mini-
mum of 60 months of follow-up were enrolled in the control
group, ensuring that enough follow-up time had been war-
ranted for the control group. Cumulative incidence increased
with stage for both the OLGA and OLGIM systems. This
large scale and long-term study shows that there is signifi-
cant association between high OLGA/OLGIM stages and
MGC development. Thus, OLGA and OLGIM staging
systems were validated, for the first time to the best of our
knowledge, in MGC patients. Our present study suggests
that gastric atrophy and intestinal metaplasia are not only
precancerous lesions for initial gastric cancer development
but also for metachronous gastric cancer development after
curative ESD for EGC.

Of the two staging systems, the OLGIM system seems
to be a better predictor than the OLGA system. In previ-
ous studies of primary gastric cancer risk, higher hazard or
odds ratios were found for intestinal metaplasia than atro-
phy [25, 26], and odds ratios for OLGIM staging increased
more steeply than for OLGA staging [4]. A similar result
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was found for MGC patients. OLGIM stages had greater
magnitudes of hazard ratios and smaller p values, suggesting
that OLGIM staging has better discriminating ability than
OLGA for MGC development. In addition, a clearer distinc-
tion between stages was observed for the OLGIM system in
the cumulative incidence curve.

Based on previous studies [8, 27-31], age, sex and H.
pylori eradication were taken into account in comparing
MGC patients and control subjects. Consistent with those
reports, male sex was associated with increased risk of
MGC, whereas H. pylori eradication was associated with
decreased risk of MGC. The importance of H. pylori eradi-
cation cannot be overstated. The 2015 Kyoto consensus
report on gastritis [32] designated H. pylori gastritis as an
infectious disease, which is now included in the Interna-
tional Classification of Diseases 11th Revision. This led to a
paradigm shift that all infected patients should receive treat-
ment. In particular, the 2022 Maastricht consensus states
that eradication of H. pylori is mandatory to reduce the risk
of metachronous gastric cancer after curative endoscopic
resection or gastric subtotal resection of early gastric cancer,
with 100% agreement and grade Al recommendation. The
results of our study add evidence to this position.

In this study, 52.5% and 59.4% of the participants in
the MGC and control group were positive with H. pylori.
Among those, less than half received H. pylori treatment,
because at the time of this study (2005 ~2015), H. pylori
treatment was not strongly indicated in South Korea due
to lack of supporting data at that time. For now, H. pylori
treatment has become routine practice for ESD-treated EGC
patients after the publication in 2018 [28], which provided
evidence for MGC reduction in H. pylori-eradicated patients.
For ethical reasons, we performed treatment for patients
in this study who remained in follow-up and who had not
received first/second-line treatments earlier.

The effect of H. pylori eradication on MGC develop-
ment was evaluated based on low and high staging groups
of the OLGIM system. Patients with low stages (0 ~1II) saw a
definite effect of H. pylori eradication, because MGC devel-
opment was significantly reduced (4.5% vs 11.8%, p=0.02).
When OLGIM stages 0 ~ I were evaluated as a single group,
the effect was even more dramatic, with none developing
MGC (0.0% vs 8.6%, p=0.006). On the other hand, patients
with higher OLGIM stages showed no significant difference
in MGC recurrence regardless of H. pylori eradication. This
suggests that patients with low-risk OLGIM stages may ben-
efit more from H. pylori eradication, and those patients with
stage 0 ~1II OLGIM scores must definitely be treated with
an antibiotic regimen. Because metachronous cancer can
develop irrespective of H. pylori eradication, endoscopic
surveillance should be emphasized especially in patients
with high OLGIM scores after gastric ESD for EGC. Sub-
sequent surveillance intervals for such patients need to
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be optimized in the future. Randomized trials comparing
annual and biannual endoscopy may be an answer to this
interesting topic.

The strength of our study is that MGC patients were eval-
uated in a country with high gastric cancer incidence and
that a long-term follow-up was conducted with a minimum
cutoff of 60 months for the control group. A “true control”
for metachronous gastric cancer would be one who has no
recurrence during an indefinitely long period. To define a
group of patients that would be close to a “true control”, we
set a cutoff of 60 months on the basis of the fact that gener-
ally cancer can be considered in complete remission if it
does not recur in 5 years. This ensured that our data for the
control group was robust. However, this study also has sev-
eral limitations. First, a single-center study cannot exclude
the possibility of selection bias. Second, proper assessment
of atrophy may be hampered by severe inflammatory infil-
trates, inevitably leading to “not evaluable” assessment and
thereby exclusion from analysis. Third, this study was con-
ducted in a region with high incidence of gastric cancer and
thus the results may not be generalized to a region with dif-
ferent gastric cancer rates. Another limitation is that other
causes of atrophic gastritis such as autoimmune gastritis
were not considered in this study. However, autoimmune
gastritis is very rare in Korea [33].

In conclusion, high OLGA and OLGIM stages are inde-
pendent risk factors for MGC, and OLGIM stages are better
predictors than OLGA. These risk factors proved significant
even after adjusting for H. pylori eradication. Patients with
OLGIM stages 0~1II were identified as a subgroup that may
benefit more from H. pylori eradication. Thus, H. pylori
treatment should be performed in all ESD-treated EGC
patients but especially in those with low OLGIM stages. The
importance of endoscopic surveillance should be addressed
for those with high OLGIM stages after gastric ESD for
EGC.
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