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Abstract
AIM: To assess the predictive value of Operative Link 
on Gastritis Assessment (OLGA) and Operative Link 
on Gastric Intestinal Metaplasia Assessment (OLGIM) 
stages in gastric cancer.

METHODS: A prospective study was conducted 
with 71 patients with early gastric cancer (EGC) and 
156 patients with non-EGC. All patients underwent 
endoscopic examination and systematic biopsy. 
Outcome measures were assessed and compared, 
including the Japanese endoscopic gastric atrophy 
(EGA) classification method and the modified OLGA 
method as well as the modified OLGIM method. 
Helicobacter pylori  (H. pylori ) status was determined 
for all study participants. Stepwise logistic regression 
modeling was performed to analyze correlations 
between EGC and the EGA, OLGA and OLGIM methods.

RESULTS: For patients with EGC and patients with 
non-EGC, the proportions of moderate-to-severe 
EGA cases were 64.8% and 44.9%, respectively (P  = 
0.005), the proportions of OLGA stages Ⅲ-Ⅳ cases 
were 52.1% and 22.4%, respectively (P  < 0.001), and 
the proportions of OLGIM stages Ⅲ-Ⅳ cases were 
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42.3% and 19.9%, respectively (P  < 0.001). OLGA 
stage and OLGIM stage were significantly related 
to EGA classification; specifically, logistic regression 
modeling showed significant correlations between EGC 
and moderate-to-severe EGA (OR = 1.95, 95% CI: 
1.06-3.58, P  = 0.031) and OLGA stages Ⅲ-Ⅳ (OR = 
3.14, 95%CI: 1.71-5.81, P  < 0.001), but no significant 
correlation between EGC and OLGIM stages Ⅲ-Ⅳ (P  = 
0.781). H. pylori  infection rate was significantly higher 
in patients with moderate-to-severe EGA (75.0% vs  
54.1%, P  = 0.001) or OLGA/OLGIM stages Ⅲ-Ⅳ (OLGA: 
83.6% vs  55.8%, P  < 0.001; OLGIM: 83.6% vs  57.8%, 
P  < 0.001).

CONCLUSION: OLGA classification is optimal for EGC 
screening. A surveillance program including OLGA 
stage and H. pylori  infection status may facilitate early 
detection of gastric cancer.

Key words: Early gastric cancer; Operative Link on 
Gastritis Assessment/Operative Link on Gastric Intestinal 
Metaplasia Assessment stage; Endoscopic gastric 
atrophy classification; Screening; Endoscopy
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Core tip: Japanese endoscopic gastric atrophy clas
sification, Operative Link on Gastritis Assessment 
(OLGA), and Operative Link on Gastric Intestinal 
Metaplasia Assessment (OLGIM) have been proven 
separately as effective methods to evaluate seve
rity of gastric atrophy and intestinal metaplasia. 
However, these methods have not been compared 
for prognosticating neoplastic development. This 
study compared the correlations of these three 
methods with early gastric cancer (EGC) and found 
that OLGA classification is optimal for EGC screening. 
A surveillance program based on OLGA stage and 
Helicobacter pylori  infection status may represent a 
practical approach for detecting gastric cancer at an 
early stage.
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INTRODUCTION
Gastric cancer (GC) is the fifth most common cancer 
and the third leading cause of cancer-related deaths 
worldwide[1]. The prognosis of GC is meaningfully 
associated with tumor stage, as highlighted by the 
5-year overall survival rate of patients with early 
gastric cancer (EGC) exceeding 90%[2,3]. The presence 

of atrophic gastritis (defined as loss of appropriate 
gland function), intestinal metaplasia (defined as 
replacement of gastric epithelium by intestinal-type 
epithelium, IM) and Helicobacter pylori (H. pylori) 
infection are well-known risk factors of GC. As atrophic 
gastritis and IM progress to GC in only a small 
proportion of patients[4], identifying the characteristics 
of the background mucosa in EGC may help clinicians 
to select a subgroup of patients who may benefit from 
a surveillance program.

In recent years, the Operative Link on Gastritis 
Assessment (OLGA), which is based on the histo
pathology findings of biopsy specimens, was proposed 
as an effective method to rank gastritis into stages 
with corresponding carcinoma risks[5,6]. It has been 
reported that a high-risk stage (defined as stage Ⅲ or 
Ⅳ of the OLGA classification) is strongly correlated with 
a high risk of GC[7,8]. However, in consideration of the 
low interobserver agreement of OLGA classification, 
the Operative Link on Intestinal Metaplasia Assessment 
(OLGIM) was developed as an alternative, and was 
subsequently recommended as an effective method 
to predict GC risk due to its higher interobserver 
agreement and strong association with the OLGA 
stage[9,10].

The endoscopic gastric atrophy (EGA) assessment 
that uses Kimura-Takemoto classification was first 
applied in a study of Japanese subjects to evaluate 
the extent of endoscopic atrophic border (EAB) and 
the severity of gastric atrophy[11]. A subsequent study 
showed that moderate-to-severe grade of EGA was 
closely associated with an increased risk of GC[12]. EGA 
is regarded as an assessment of endoscopic gastric 
atrophy, in contrast to the OLGA and OLGIM methods 
which are identified as the assessments of histologic 
atrophy and IM. While all three methods have proven 
effective in assessing gastric atrophy and predicting 
the development of GC, their use remains limited and 
has not extended worldwide. The OLGA and OLGIM 
classifications are applied primarily in Europe and 
America; on the other hand, the EGA assessment is 
applied primarily in Japan and Vietnam. None of these 
three evaluation methods has been widely applied in 
China and other Asian countries, despite the fact that 
they harbor a high prevalence of GC.

Determining the optimal assessment method for 
predicting EGC makes sense for both patient care and 
allocation of medical resources. To the best of our 
knowledge, no research study to date has reported 
a comparative analysis of the associations between 
the three evaluation methods and EGC; as such, the 
relationship between EGA assessment and the OLGA/
OLGIM stages remains unclear. We designed this 
prospective study to evaluate the characteristics of 
the background mucosa of EGC using three criterions, 
ultimately to investigate whether the EGA, OLGA or 
OLGIM method has the highest correlation with EGC 
so that the optimal means of assessment can be used 
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in development of an appropriate surveillance program 
for detecting EGC in China.

MATERIALS AND METHODS
Patients and classification
The study was conducted prospectively at Shanghai 
Ren Ji Hospital from May 2013 to July 2015. Con
secutive patients, ranging in age from 40 to 80 
years, with diagnosis of functional dyspepsia or 
suspicion of EGC and who underwent esophagogastro
duodenoscopy were recruited to the study. Patients 
were excluded from study participation based upon 
diagnosis of advanced GC, order or receipt of post-
subtotal gastrectomy, or presence of any conditions 
that may interfere with clinical examination or treat
ment, such as acute upper gastrointestinal bleeding 
and severe systemic diseases (e.g., a severe cardiac 
condition, serious infection, or renal failure). Patients 
who lacked histology data were also excluded. 

The study protocol was approved by the local ethics 
committee, and all patients provided written informed 
consent. Patients were selected and classified into 
two groups. Patients with a pathological diagnosis of 
EGC or high-grade neoplasia (HGN) (categories 4-5 
according to the revised Vienna classification)[13] were 
defined as the EGC group. Patients with a pathological 
diagnosis of non-gastritis, gastritis or low-grade 
neoplasia (LGN) (revised Vienna category 1-3) were 
defined as the non-EGC group. 

Endoscopic procedure
All patients were examined by a single experien

ced endoscopist, using a conventional endoscope 
(GIF-H260; Olympus Medical Systems, Tokyo, Japan), 
a magnifying endoscope (GIF-H260 Z; Olympus 
Medical Systems), and an electric endoscopic system 
(EVIS 260 Spectrum; Olympus Medical Systems). All 
patients were originally diagnosed using the Kimura-
Takemoto EGA assessment[11] (Figure 1). The extent 
of atrophic gastritis was categorized according to 
the following two primary patterns: closed-type 
gastritis (C-type) and open-type gastritis (O-type). 
For the C-type, C1 sub-categorization represented 
highly localized antral gastritis, C2 sub-categorization 
represented increasing extension through the lesser 
curvature, and C3 sub-categorization represented 
increasing extension through the greater curvature. For 
the O-type, in which the gastritis reached the cardia, 
O1 sub-categorization indicated reaching the lesser 
curvature, O2 sub-categorization indicated reaching 
half of the stomach, and O3 sub-categorization 
indicated extensive atrophic gastritis that affected 
almost the entire stomach. According to the patient’
s EGA classification, the endoscopic atrophic pattern 
was divided into the following three degrees: mild 
(C1-C2), moderate (C3-O1) and severe (O2-O3). 
Then, biopsy samples (n) were obtained for histology 
from the following standardized sites: antrum (n = 3, 
including 1 for exclusive use in the rapid urease test 
(RUT) (Pronto Dry; Medical Instruments Corporation, 
Solothurn, Switzerland) and corpus (n = 2, including 
1 from the lesser curvature and 1 from the greater 
curvature). If a suspicious lesion was found, 2-3 extra 
biopsy samples were obtained from the lesion.

Treatment
Patients with suspected EGC or with a diagnosis of 
intraepithelial neoplasia by pathology were examined 
by magnifying endoscopy with narrow-band imaging 
(ME-NBI). The treatment for each patient was 
determined according to results from conventional 
endoscopy (CE) and ME-NBI, as well as biopsy 
pathologic diagnoses. When the biopsy pathology 
turned out to be gastritis or LGN (revised Vienna 
categories 1-3), the patients received follow-up. For 
those diagnosed with HGN and GC (revised Vienna 
categories 4-5) by biopsy pathology, endoscopic 
submucosal dissection (ESD) or surgery were chosen 
according to the indications of endoscopic resection 
(ER)[13].

Histopathology
The retrieved tissues were fixed in formalin (10%) 
and embedded in paraffin. All biopsy specimens 
were examined by a single experienced pathologist, 
blinded to the endoscopic diagnosis, using the World 
Health Organization classification of tumors (digestive 
system)[14] and the revised Vienna classification[13]. 
Gastric adenocarcinomas were sub-divided into D-type 
(well or moderately differentiated adenocarcinoma or 

Cardia
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Figure 1  Endoscopic atrophic pattern described by Kimura-Takemoto[11]. 
The spread of atrophic gastritis is divided into closed-type gastritis (C-type) and 
open-type gastritis (O-type). C-1 represents highly localized antral gastritis, and 
C-2 and C-3 represent increasing extension through the lesser curvature and 
greater curvature, respectively. O-type indicates gastritis reaching the cardia, 
with O-1 reaching the lesser curvature, O-2 reaching half of the stomach, and 
O-3 having extensive atrophic gastritis, affecting almost the entire stomach.
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Table 1  Clinicopathological characteristics and endoscopic 
gastric atrophy classification
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papillary adenocarcinoma) and UD-type (mucinous 
cell carcinoma, signet-ring cell carcinoma, or poorly 
differentiated adenocarcinoma). If both characteristics 
were present, the lesion was regarded as UD-type. 
Atrophic gastritis and IM[6] were scored using a visual 
analog scale based on the updated Sydney system[15], 
in which 0 = absent, 1 = mild, 2 = moderate, and 3 
= severe. Presence of atrophic gastritis and stage of 
IM were determined according to the modified OLGA 
stage system and the modified OLGIM stage system, 

without biopsy from the incisura angularis[16] (Figure 2).

H. pylori evaluation
For patients who underwent esophagogastro
duodenoscopy, biopsy samples were obtained from 
the antrum (n = 3, 1 for RUT and 2 for H. pylori 
detection) and from the corpus (n = 2, both for H. 
pylori detection). For H. pylori detection, sections 
were stained with modified Giemsa and histologically 
evaluated. In addition, peripheral blood was collected 
to determine H. pylori IgG antibody titers by enzyme-
linked immunosorbent assay (ELISA) (H. pylori-EIA-
Well; Radim, Rome, Italy). Any two positive findings 
among the tests of four biopsy sites, RUT, and anti-H. 
pylori IgG were considered as having a positive H. 
pylori status. Patients with only one positive result 
were considered as having an inconclusive H. pylori 
status. Only those patients with all tests having 
negative results were considered as negative (non-
infected) H. pylori status.

Statistical analysis
All statistical analyses were performed using SPSS 
version 19.0 statistical software (SPSS Inc., Chicago, IL, 
United States). Continuous parameters are expressed 
as mean ± SD, and discrete parameters are expressed 
as numbers and percentages. Differences between 
the two groups were evaluated by Pearson’s χ2 test, 
Mann-Whitney Wilcoxon test and Student’s t-test, as 
appropriate. A logistic regression model (stepwise 
forward procedure) was used for correlation analysis 
between EGA, OLGA, OLGIM and EGC. All P-values 
reported are two-sided, and a P-value < 0.05 was 
considered statistically significant.

RESULTS
Clinicopathological characteristics
Overall, 227 patients were enrolled in the study. The 
clinicopathological characteristics of these patients, in 
the EGC group (n = 71) and the non-EGC group (n = 
156), are summarized in Table 1. The EGC group had 
a total of 75 EGC lesions (mean diameter, 21.9 ± 9.3 
mm), and 66 of the patients in this group underwent 
ESD treatment while 5 underwent surgery. Of the 75 

Atrophy score Corpus

No atrophy

(score 0)

Mild atrophy

(score 1)

Moderate atrophy

(score 2)

Severe atrophy

(score 3)

Antrum No atrophy (score 0) STAGE 0 STAGE Ⅰ STAGE Ⅱ STAGE Ⅱ

Mild atrophy (score 1) STAGE Ⅰ STAGE Ⅰ STAGE Ⅱ STAGE Ⅲ

Moderate atrophy (score 2) STAGE Ⅱ STAGE Ⅱ STAGE Ⅲ STAGE Ⅳ

Severe atrophy (score 3) STAGE Ⅲ STAGE Ⅲ STAGE Ⅳ STAGE Ⅳ

Figure 2  Modified operative link for gastritis assessment staging frame (with exclusion of the biopsies from incisura angularis)[16].

EGC group Non-EGC group P  value

Total patients, n (%) 71 (100) 156 (100)
Sex, n (%) > 0.050
   Male  51 (71.8)    98 (62.8)
   Female  20 (28.2)    58 (37.2)
Age (yr) 64.0 ± 9.1 62.2 ± 7.4 > 0.050
H. pylori infection rate 70.4% 61.5% > 0.050
EGA classification < 0.001
   C0   1   6
   C1   3 18
   C2 21 62
   C3   7 29
   O1 23 30
   O2 12 11
   O3   4   0
Atrophic rate 98.6% 96.2% > 0.050
OLGA stage < 0.001
   0   1   6
   Ⅰ 16 65
   Ⅱ 17 49
   Ⅲ 27 27
   Ⅳ 10   9
OLGIM stage < 0.001
   0   6 45
   Ⅰ 17 47
   Ⅱ 18 33
   Ⅲ 20 23
   Ⅳ 10   8
IM rate 91.5% 71.2% 0.001
IM subtype 0.019
   Complete IM 13 41
   Incomplete IM 52 70

EGA: Endoscopic gastric atrophy; EGC: Early gastric cancer; H. pylori: 
Helicobacter pylori; IM: Intestinal metaplasia; OLGA: Operative Link for 
Gastritis Assessment; OLGIM: Operative Link on Intestinal Metaplasia 
Assessment.
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Table 3  Relation between early gastric cancer classification 
and OLGA/OLGIM stage  n  (%)

Table 2  Endoscopic gastric atrophy classification and OLGA/
OLGIM stage in early gastric cancer and non- early gastric 
cancer patients
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EGC lesions, 72 (96.0%) were differentiated-type and 
3 (4.0%) were undifferentiated-type. As for the tumor 
size, 14 (18.7%) were ≤ 1 cm, 33 (44%) were 1-2 
cm, 15 (20%) were 2-3 cm and 13 (17.3%) were 
> 3 cm. Moreover, 70 (93.3%) of the tumors were 
intramucosal and 5 (6.7%) were submucosal. 

The mean patient age, sex, H. pylori infection 
rate, and atrophic rate were not significantly different 
between the EGC and non-EGC groups. On the other 
hand, the EGA classification, OLGA stage, OLGIM 
stage, IM rate and IM type were significantly different 
between the two groups.

EGA classification and OLGA/OLGIM stages
As shown in Table 2, the proportions of moderate-
to-severe EGA cases in the EGC group and the 
non-EGC group were 64.8% (46/71) and 44.9% 
(70/156), respectively. The proportions of OLGA 
gastritis stages Ⅲ-Ⅳ cases in the EGC group and 
the non-EGC group were 52.1% (37/71) and 
22.4% (35/156), respectively. The proportions of 
OLGIM stages Ⅲ-Ⅳ cases in the EGC group and the 
non-EGC group were 42.3% (30/71) and 19.9% 
(31/156), respectively.

Relation between EGA classification and OLGA/
OLGIM stage is summarized in Table 3. OLGA stage 
and OLGIM stage were significantly related to EGA 
classification. Table 4 shows the relation between OLGA 
stage and OLGIM stage. For 128 (56.4%) of the total 
227 cases, low-risk stages (0 + Ⅰ + Ⅱ) and high-risk 
stages (Ⅲ + Ⅳ) were consistent when either the OLGA 
or OLGIM criteria were used. Ninety-nine (43.6%) 
of the total 227 cases were staged inconsistently, 
including 80 patients (35.2%) who were down-staged 
by OLGIM criteria compared with OLGA criteria, with 
20 (8.8%) patients who were considered as low-risk 
when the OLGIM criteria were used but as high-risk 
when the OLGA criteria were used, and 19 patients 
who were down-staged by OLGA criteria compared 
with OLGIM criteria. As for correlations between EGA, 
OLGA, OLGIM and EGC, logistic regression modeling 
showed that moderate-to-severe EGA and OLGA 
stages Ⅲ-Ⅳ were significantly associated with EGC 
(Table 5).

H. pylori infection
The EGC group had a slightly higher H. pylori infection 
rate than the non-EGC group (70.4% vs 61.5%), but 
the difference was not significant (P = 0.195) (Table 1). 
The H. pylori infection rate in moderate-to-severe EGA 
patients was significantly higher than that in the none-
to-mild EGA patients (75.0% vs 54.1%, P = 0.001). 
In addition, the H. pylori infection rate in OLGA/OLGIM 
stages Ⅲ-Ⅳ patients was significantly higher than 
that in the OLGA/OLGIM stages 0-Ⅱ patients (OLGA: 
83.6% vs 55.8%, P < 0.001; OLGIM: 83.6% vs 
57.8%, P < 0.001). However, the H. pylori infection 
rate in the patients with complete IM was not different 
from that in the patients with incomplete IM (68.5% 
vs 68.0%, P = 0.949) (Table 6).

DISCUSSION
China has a high prevalence of GC, reflecting its huge 
population, distinctive dietary (high-salt) structure and 
high H. pylori infection rate. Recognizing risk factors 
of EGC and establishing an appropriate surveillance 
system for patients with a high risk of GC will help 
to lengthen the survival time of patients and reduce 
waste of social resources. In the current study, we 
found that moderate-to-severe EGA and high-risk (Ⅳ) 
OLGA/OLGIM stages had a remarkable correlation 
with EGC, and these results are consistent with the 
published literature[7-10,12,17]. Rugge et al[10] stated that 
most HGN or invasive gastric neoplasia cases were 
consistently connected with high-risk OLGA/OLGIM 
stages (97.6% for OLGA stages, and 92.7% for OLGIM 
stages); however, in our study, 47.9% (34/71) and 
57.7% (41/71) of patients with EGC were staged as 
low-risk (0-Ⅱ) according to the modified OLGA/OLGIM 
methods. In addition to the differences of pathological 
diagnosis and race of our study population, another 

EGC group Non-EGC 
group

P  value OR (95%CI)

EGA classification1    0.005 2.26 (1.27-4.04)
   None-to-mild 25   86
   Moderate-to-severe 46   70
OLGA stage < 0.001 3.76 (2.07-6.85)
    0-Ⅱ 34 121
    Ⅲ-Ⅳ 37   35
OLGIM stage < 0.001 2.95 (1.60-5.45)
    0-Ⅱ 41 125
    Ⅲ-Ⅳ 30   31

1None-to-mild EGA, C0-C2 types of EGA classification; Moderate-to-
severe EGA, C3-O3 types of EGA classification. CI: Confidence interval; 
EGA: Endoscopic gastric atrophy; EGC: Early gastric cancer; OLGA: 
Operative Link for Gastritis Assessment; OLGIM: Operative Link on 
Intestinal Metaplasia Assessment; OR: Odds ratio.

EGA classification P  value

None-to-mild Moderate-to-severe
OLGA stage    0.001
    0-Ⅱ 87 (56.1) 68 (43.9)
    Ⅲ-Ⅳ 24 (33.3) 48 (66.7)
OLGIM stage < 0.001
    0-Ⅱ 94 (56.6) 72 (43.4)
    Ⅲ-Ⅳ 17 (27.9) 44 (72.1)

EGA: Endoscopic gastric atrophy; OLGA: Operative Link for Gastritis 
Assessment; OLGIM: Operative Link on Intestinal Metaplasia Assessment.
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Table 6  Comparison of H. pylori  infection rates between 
different groups

Table 5  Logistic regression analysis of three risk factors for 
early gastric cancer

Table 4  Relation between OLGA/OLGIM stage and IM stage
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important difference was our strategy of obtaining and 
using only four gastric biopsy specimens for staging 
by the modified OLGA/OLGIM methods. Despite the 
fact that five standard biopsy specimens have been 
recommended by the updated Sydney system (two 
from the antrum, two from the corpus, and one from 
the incisura)[15], whether biopsy samples from the 
incisura angularis may provide extra clinical information 
useful towards determining the extent of premalignant 
conditions remains an unresolved controversy[18] 
(Figure 3). Current guidelines suggested at least four 
biopsies (two from the antrum, and two from the 
corpus) for adequate staging[19]. Marcos-Pinto et al[16] 
applied a modified OLGA/OLGIM staging system, 
with exclusion of biopsy of the incisura, and showed 
a downgrade of stages in comparison with standard 
OLGA stages. We took only four gastric biopsy 
specimens, which might have resulted in downgrade of 
high-risk OLGA/OLGIM stages. Our study also showed 

the existence of IM and the incomplete IM subtype to 
be significantly correlated with EGC, and these findings 
are consistent with those from other studies[20,21].

Quach et al[22] studied the relation between EGA 
classification and OLGA stage using 280 patients with 
functional dyspepsia. The results indicated a significant 
association between moderate-to-severe EGA and 
high-risk OLGA stage and extensive IM; our findings in 
the current study confirmed this conclusion. Moreover, 
the present study investigated the relation between 
OLGA stage and OLGIM stage. Approximately one-
third of the cases were down-staged by OLGIM criteria, 
as compared with OLGA criteria, and less than one-
tenth of the cases were considered as low-risk using 
the OLGIM criteria and as high-risk according to OLGA. 
Because a down-stage existed using OLGIM criteria, as 
compared with OLGA criteria[10], and more than one-
half of the patients with EGC in our study were staged 
as 0-Ⅱ by OLGIM, it may be prudent to consider that 
low OLGIM stages are simply considered equal to low 
risk for EGC. 

The three assessments used to evaluate gastric 
atrophy and IM were all risk factors of EGC; never
theless, they have their own characteristics. EGA 
focuses on the recognition of the endoscopic atrophic 
border and its range in the stomach. As the endoscopic 
gastric atrophy classification, EGA could be assessed 
in real-time as patients are undergoing endoscopy. 
Furthermore, EGA is intuitive and can be evaluated 
without taking biopsy specimens, which reduces the 
risk of gastric bleeding as well as saves costs associated 
with performance of the biopsy procedure. However, 
EGA is subjective and may result in designation of a 
different stage by different endoscopists, regardless 
of whether they are experienced or not. One recent 
report examined interobserver and intraobserver 
agreement for EGA[23]. The result showed that although 
intraobserver agreement for gastric mucosa atrophy 
was good to excellent (kappa value: 0.585-0.871), 
the interobserver agreement was only moderate for 
experienced endoscopists (kappa value: 0.29-0.474). 
The low interobserver agreement may give rise to 
low reproducibility of endoscopic findings, and may 
influence the detection of EGC to some extent. On the 
contrary, histologic atrophy and IM assessments based 
on OLGA/OLGIM system are more objective, and they 
are designated by pathologists who are blinded to 

OLGIM

Stage 0 Stage Ⅰ Stage Ⅱ Stage Ⅲ Stage Ⅳ
OLGA Stage 0   7   0   0     0   0

Stage Ⅰ 29 41   8   3   0
Stage Ⅱ 14 15 32   5   0
Stage Ⅲ   1   7 10 33   3
Stage Ⅳ   0   1   1   2 15

OLGA: Operative Link for Gastritis Assessment; OLGIM: Operative Link on Intestinal Metaplasia Assessment.

OR (95%CI) P  value

Moderate-to-severe EGA 1.95 (1.06-3.58)    0.031
OLGA stages Ⅲ-Ⅳ 3.14 (1.71-5.81) < 0.001
OLGIM stages Ⅲ-Ⅳ -    0.781

CI: Confidence interval; EGA: Endoscopic gastric atrophy; EGC: Early 
gastric cancer; OLGA: Operative Link for Gastritis Assessment; OLGIM: 
Operative Link on Intestinal Metaplasia Assessment; OR: Odds ratio.

Group H. pylori  
infection rate

P  value

EGA 
classification

None-mild degree 54.1%    0.001
Moderate-severe degree 75.0%

OLGA stage 0-Ⅱ 55.8% < 0.001
Ⅲ-Ⅳ 83.6%

OLGIM stage 0-Ⅱ 57.8% < 0.001
Ⅲ-Ⅳ 83.6%

IM subtype Complete 68.5%    0.949
Incomplete 68.0%

EGA: Endoscopic gastric atrophy; EGC: Early gastric cancer; IM: Intestinal 
metaplasia; OLGA: Operative Link for Gastritis Assessment; OLGIM: 
Operative Link on Intestinal Metaplasia Assessment.
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the patients’ clinical information and whose material 
for assessment is subject to less interference than 
that of endoscopists. The interobserver agreement of 
OLGA/OLGIM by expert pathologists was reportedly 
higher than that for EGA[9,24]. However, OLGA/OLGIM 
staging depends on the biopsy specimens taken by 
endoscopists, which may be down-staged in cases 
when severe lesions were missed. That might be 
why, in the present study, the percentage of OLGA/
OLGIM stage Ⅲ-Ⅳ cases was lower in EGC than in 
moderate-to-severe EGA. We analyzed the correlation 
between EGC and endoscopic, histologic gastritis. 
The odds ratios of high-risk EGA, OLGA and OLGIM 
were 2.26, 3.76 and 2.95, respectively. In view of the 
tight relation of the three methods, stepwise logistic 
regression modeling was performed to determine 
which classification performs better in suggesting 
the occurrence of EGC. It showed that moderate-to-
severe EGA and OLGA stages Ⅲ-Ⅳ were prominently 
related to EGC (P = 0.031 for EGA and P < 0.001 
for OLGA), with the odds ratios of high-risk EGA 
and OLGA being 1.95 and 3.14, respectively. Thus, 
OLGA stages Ⅲ-Ⅳ appeared to be more relevant to 
the occurrence of EGC. In addition, since H. pylori 
infection is considered a high-risk factor for GC[25,26] 
and has been demonstrated as significantly related to 
high-risk OLGA/OLGIM stages[27] and to moderate-to-
severe EGA (the present study), we emphasized the 
importance of H. pylori infection in the detection of 
EGC. Considering the advantages and disadvantages 
of the three methods, we suggest that OLGA 
classification combined with H. pylori detection be put 
into routine use in a surveillance program for EGC.

Up to now, the suitable surveillance intervals 
for patients under precancerous conditions remain 
controversial. According to the recent guidelines[19], 
endoscopic surveillance is recommended for patients 
with extensive atrophic gastritis or IM, who should 
obtain follow-up every 3 years. In contrast, some 
researchers from Japan have suggested that patients 
with extensive atrophic gastritis or IM obtain follow-
up every 1 year, those with moderate atrophic gastritis 
every 2 years, and those with none-to-mild every 3 
years[28,29]. Based on the findings from the present 

study, although moderate-to-severe EGA and high-
risk OLGA/OLGIM stages were all high-risk factors of 
EGC, the OLGA classification may be more appropriate 
for EGC screening. We suggest that patients aged 
more than 40 years undergo upper gastrointestinal 
endoscopy for GC screening, with OLGA stage being 
detected in the meanwhile. The surveillance intervals 
for patients with OLGA stages Ⅲ-Ⅳ need to be 
shortened, even when there is no obvious lesion, 
and endoscopists should be sufficiently cautious and 
take more biopsy specimens if necessary in order to 
avoid missed diagnosis of EGC. Prospective studies 
are needed to investigate the appropriate surveillance 
intervals for patients with OLGA stages Ⅲ-Ⅳ.

This study had several limitations. First, all the 
endoscopic assessments were performed by a 
single highly experienced endoscopist, and all the 
histopathological diagnoses were made by a single 
experienced pathologist, which may lead to deviations 
of data analysis. Second, this was a single-center 
study; therefore, we cannot exclude the possibility of 
selection bias. However, to the best of our knowledge, 
this is the first study to identify that OLGA stage is 
more appropriate for predicting EGC than OLGIM 
stage and EGA classification, which can further help in 
establishment of a thorough surveillance program for 
EGC.

In conclusion, our study showed that moderate-
to-severe EGA and high-risk OLGA/OLGIM stages are 
all high-risk factors of EGC. The three assessments 
had tight relation with each other, and H. pylori 
infection was significantly associated with high-risk 
stage of both endoscopic and histologic atrophy and 
IM. However, we suggest OLGA classification as the 
optimal method for EGC screening. A surveillance 
program including OLGA stage and H. pylori infection 
is expected to be a practical approach that will help to 
achieve greater detection of gastric cancers at an early 
stage.
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Figure 3  Modified operative link on intestinal metaplasia assessment staging frame (with exclusion of the biopsies from incisura angularis)[16]. IM: Intestinal 
metaplasia.
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COMMENTS
Background
Japanese endoscopic gastric atrophy (EGA) classification, Operative Link 
on Gastritis Assessment (OLGA), and Operative Link on Gastric Intestinal 
Metaplasia Assessment (OLGIM) have been proven separately as effective 
methods to evaluate severity of gastric atrophy and intestinal metaplasia. 
However, these methods have not been compared for prognosticating 
neoplastic development. The present study was designed to compare these 
three methods, so as to select the optimal method for early gastric cancer (EGC) 
screening.

Research frontiers
There is increasing focus on the correlations between gastric atrophy and 
intestinal metaplasia with GC. EGA classification is considered as endoscopic 
gastric atrophy assessment, while OLGA/OLGIM is considered as histologic 
gastric atrophy/intestinal metaplasia assessments. Recent investigations have 
shown that moderate-to-severe EGA and high-risk OLGA/OLGIM stages are 
high-risk factors of EGC.

Innovations and breakthroughs
The present study analyzes the advantages as well as disadvantages of 
endoscopic and histologic gastric atrophy or intestinal metaplasia (EGA 
classification, OLGA/OLGIM stages), and compares the correlation between 
EGC and these three methods. The findings show that OLGA classification 
is optimal for EGC screening. It is suggested that the OLGA classification be 
adopted to help detect more gastric cancers at an early stage.

Applications
This study provides additional evidence supporting the importance of OLGA 
stage in predicting the development of EGC, which may lead to development of 
an appropriate surveillance program for EGC screening.

Terminology
OLGA and OLGIM are gastritis staging systems that primarily rank the risk 
of GC according to the extent and severity of gastric atrophy and intestinal 
metaplasia. EGA assessment, first defined by Kimura-Takemoto and mostly 
used in Japan, is divided into six types according to the extent of gastric atrophy 
detected under endoscopic observation.

Peer-review
The authors evaluated the characteristics of background mucosa in patients 
with EGC by using different classifications (EGA, OLGA and OLGIM) 
and compared the correlations between these three methods and EGC. 
They concluded that all three methods are risk factors of EGC and OLGA 
classification is optimal for EGC screening.
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