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serum pepsinogen is a useful predictive method for stomach

cancer. Kyoto classification is a new grading system for endo�

scopic gastritis. However, the consistency of the Kyoto score with

the ABC method remains unclear. The Kyoto classification score,

which ranges from 0 to 8, is based on the following findings:

atrophy, intestinal metaplasia, diffuse redness, nodularity, and

enlarged folds. Furthermore, we defined a simplified Kyoto

classification score as the sum of scores of just atrophy and

intestinal metaplasia. The association between the Kyoto classifi�

cation score and the ABC method was analyzed using the Kruskal�

Wallis and Steel�Dwass tests. A total of 307 subjects were

enrolled. Kyoto classification scores were similar in groups B, C,

and D, while scores in group A were significantly lower than

those of the other groups. The simplified Kyoto classification

score showed the same stepwise increase as the classification of

the ABC method. In conclusion, unlike the Kyoto classification

score, the simplified Kyoto score showed the same significant

stepwise increase as the classification of the ABC method.

Key Words: Helicobacter pylori, gastritis, stomach neoplasms, 

endoscopy

IntroductionStomach cancer is one of the leading causes of cancer-related
death in the world.(1–3) Helicobacter pylori (H. pylori) infec-

tion and subsequent atrophic gastritis are main causes of stomach
cancer.(4,5) Serological evaluation with anti-H. pylori immuno-
globulin G antibody testing is an inexpensive and noninvasive
method that is used commonly throughout the world for the
diagnosis of H. pylori-related conditions.(6) The combination of
H. pylori antibody and serum pepsinogen has been reported to
serve as a useful predictive method for stomach cancer.(7,8) The
ABC method classification consists of the following four groups:
group A [pepsinogen (–) H. pylori (–)], group B [pepsinogen (–)
H. pylori (+)], group C [pepsinogen (+) H. pylori (+)], and group
D [pepsinogen (+) H. pylori (–)]. The risk of stomach cancer is
lowest in group A, followed by B, C and D. A population-based
cohort study also reported the usefulness of the ABC method.(9)

On the other hand, the endoscopic Kyoto classification of
gastritis was advocated when the 85th Congress of the Japan
Gastroenterological Endoscopy Society was held in Kyoto in
2013. The Kyoto classification score was defined as the sum of
atrophy score, intestinal metaplasia score, diffuse redness score,
nodularity score, and enlarged folds score.(10,11) A high score is
believed to reflect an increased risk of stomach cancer.(12)

Research related to the Kyoto classification score and gastric
cancer risk is still scarce, and the consistency of the Kyoto score
with the ABC method remains unclear.(13) The investigation of
the association between the Kyoto score and the ABC method
may provide a better understanding of the Kyoto classification
score as a marker of stomach cancer risk. Therefore, we examined
the relation between the Kyoto score and the ABC method.

Methods

Study design and subjects. The institutional review board
at University of Tokyo approved our study project on September
21, 2013 (approved no. 25-34-0921). All participants provided
written informed consent.

This cohort study consisted of participants who underwent
upper gastrointestinal endoscopy at Toyoshima Endoscopy Clinic
(from December 2013 to January 2016). Upper gastrointestinal
endoscopy was performed for the evaluation of present symptoms,
surveillance of previous upper gastrointestinal diseases or screening.
Sedation with midazolam and/or pethidine was induced based
on the patient’s willingness.(14,15) The inclusion criteria were adult
(³20 years) without a history of H. pylori eradication, gastric
neoplasia, or surgical gastrectomy. The exclusion criterion was
withdrawal from the agreement.

The following demographic characteristics were collected: age,
sex, body mass index, smoking history, habitual drinking, and
first-degree family history of gastric cancer.(16) Smoking history
was defined as a score ³400 on the Brinkman index. Habitual
drinking was defined as consumption ³ one alcoholic drink per
day.

Endoscopy�based Kyoto classification score. As men-
tioned above, the endoscopic Kyoto classification score of
gastritis is defined as the sum of scores of five endoscopic findings
(atrophy, intestinal metaplasia, diffuse redness, nodularity, and
enlarged folds) ranging from 0 to 8. In this study, we defined the
simplified Kyoto classification score as the sum of scores of just
atrophy and intestinal metaplasia.

Endoscopic atrophy was diagnosed based on the Kimura and
Takemoto classification.(17–19) Non-atrophy and C1 were scored as
Atrophy score 0, C2 and C3 as Atrophy score 1, and O1 to O3 as
Atrophy score 2.
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Intestinal metaplasia typically appears as scattered grayish-
white and slightly elevated lesions.(20) The absence of intestinal
metaplasia was scored as Intestinal metaplasia score 0, the
presence of intestinal metaplasia within the antrum as Intestinal
metaplasia score 1, and intestinal metaplasia extending into the
corpus as Intestinal metaplasia score 2. The Intestinal metaplasia
score was diagnosed by using white light imaging.

Diffuse redness refers to uniform redness with continuous
expansion observed in non-atrophic mucosa, mainly in the gastric
body.(17) Regular arrangement of collecting venules (RAC) is a
condition in which the collecting venules are arranged in the
corpus. From a distance, it appears like numerous dots. In a close-
up, it has the appearance of a regular pattern of starfish-like
shapes. The absence of diffuse redness was scored as Diffuse
redness score 0, mild diffuse redness or diffuse redness with RAC
as Diffuse redness score 1, and severe diffuse redness or diffuse
redness without RAC as Diffuse redness score 2.

Nodular gastritis is an endoscopic finding resembling “goose
flesh” mainly located in the antrum. The absence and presence of
nodularity was scored as Nodularity score 0 and 1, respectively.

An enlarged fold was defined as a fold with a width of 5 mm or
more that is not flattened or is only partially flattened by insuffla-
tion of the stomach. The absence and presence of enlarged folds
was scored as Enlarged folds score 0 and 1, respectively.

ABC method. Blood samples were obtained on the day of the
upper gastrointestinal endoscopy. Serum H. pylori antibody titer
was measured by E-plate Eiken H. pylori antibody II kit (Eiken
Chemical, Tokyo, Japan). The cut-off value of 10 U/ml was used
for positivity of H. pylori infection based on the manufacturer’s
recommendation.(21–23) Serum pepsinogen was measured by
Pepsinogen CLEIA kit (Fuji Rebio Ltd., Tokyo, Japan). Serological
atrophy is diagnosed by serum pepsinogen levels. Pepsinogen
test-positive criteria consist of pepsinogen I/II ratio £3.0 and
pepsinogen I £70 ng/ml.(8,24) The ABC method classifies gastric
condition into 4 groups according to the serum pepsinogen and H.
pylori antibody test. Group A consists of subjects with normal
pepsinogen and H. pylori antibody (–); group B has normal
pepsinogen and H. pylori antibody (+); group C has atrophic
pepsinogen and H. pylori antibody (+); and group D has atrophic
pepsinogen and H. pylori antibody (–). Thus, groups A, B, C, and
D represent subjects without H. pylori infection, H. pylori-
infected patients without gastric atrophy, patients with H. pylori-
associated gastric atrophy, and patients with intestinal metaplasia
and severe gastric atrophy, respectively.

The pepsinogen test-negative group is divided into three sub-
groups according to cancer risk and gastritis activity: a, with
pepsinogen I/II ratio >3.0 and pepsinogen I £70 ng/ml; b, with
pepsinogen I/II ratio >3.0 and pepsinogen I >70 ng/ml, and g, with
pepsinogen I/II ratio £3.0 and pepsinogen I >70 ng/ml. Subjects in
group B are further classified into three subgroups as Ba, Bb and
Bg.(25) Group Bg has been reported to have the highest risk for
stomach cancer, especially for diffuse-type cancer, among the
three subgroups.(26)

Statistical analysis. The association between the Kyoto
classification score and the ABC method was analyzed using the
Kruskal-Wallis and Steel-Dwass tests. Differences between the

groups (group Ba and Bb vs group Bg) were analyzed using
the Welch’s t test. A p value <0.05 was defined as statistically
significant. Calculations were carried out by the Stat Mate IV
software (ATOMS, Tokyo, Japan) and the statistical software
Ekuseru-Toukei 2015 (Social Survey Research Information Co.,
Ltd., Tokyo, Japan).

Results

Table 1 shows the demographic data of the 307 patients
included in our study. Table 2 shows the association between
the ABC method and each score of atrophy, intestinal metaplasia,
diffuse redness, nodularity, and enlarged folds. The Kruskal-
Wallis tests showed significant differences between four groups of
ABC method. The peak of atrophy score and intestinal metaplasia
score was observed in group D. The peak of enlarged folds score,
nodularity score, and diffuse redness score was observed in groups
B and C.

Figure 1 shows the association between the Kyoto classification
score and the ABC method. The average Kyoto classification
score of group A was significantly lower than those of groups B,
C, and D. The Kyoto classification scores of groups B, C, and D
were similar.

Figure 2 shows the association between the simplified Kyoto
classification score and the ABC method. There was a stepwise
increase in the simplified Kyoto classification score from group A
to group D. The average simplified Kyoto classification score of
group A was significantly lower than those of group B, C, and D.
Furthermore, the average Kyoto classification score of group B
was also significantly lower than those of group C, and D
(p<0.01).

In the subgroup analysis of group B, the average Kyoto classifi-
cation score of group Bg was 5.24 ± 1.47, and that of groups Ba
and Bb was 4.31 ± 1.71. There was a statistically significant
difference (p<0.001). The average simplified Kyoto classification
score of group Bg was 2.02 ± 1.27 and that of group Ba and Bb

Table 1. Baseline characteristics of the subjects

No. 307

Female sex, % 47.9

Age, mean (SD), y 49.9 (12.1)

Body mass index, mean (SD), kg/m2 22.4 (3.2)

Drinking, % 26.7

Smoking, % 8.1

Family history of gastric cancer, % 16.6

Positive H. pylori antibody, % 83.1

Kyoto score, mean (SD) 4.52 (1.56)

Atrophy score, mean (SD) 1.34 (0.50)

Intestinal metaplasia score, mean (SD) 0.60 (0.73)

Diffuse redness score, mean (SD) 1.71 (0.34)

Nodularity score, mean (SD) 0.39 (0.38)

Enlarged folds score, mean (SD) 0.49 (0.36)

Table 2. Association between ABC method and each score of atrophy, intestinal metaplasia, enlarged folds, nodularity, and diffuse redness

The p value was calculated by Kruskal�Wallis test.

Group A B C D p value

Atrophy score, mean (SD) 0.77 (0.60) 1.24 (0.49) 1.64 (0.46) 1.69 (0.42) <0.001

Intestinal metaplasia score, mean (SD) 0.42 (0.68) 0.53 (0.72) 0.68 (0.74) 1.19 (0.60) <0.01

Diffuse redness score, mean (SD) 0.67 (0.68) 1.81 (0.27) 1.94 (0.20) 1.56 (0.51) <0.001

Nodularity score, mean (SD) 0.14 (0.33) 0.44 (0.37) 0.44 (0.37) 0.19 (0.36) <0.01

Enlarged folds score, mean (SD) 0.19 (0.36) 0.59 (0.31) 0.45 (0.37) 0.31 (0.40) <0.001
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was 1.63 ± 1.10. There was no statistically significant difference
(p = 0.07).

Discussion

Unlike the Kyoto classification score, the simplified Kyoto
classification score is consistent with the classification of the ABC
method. Since the ABC method is based on the presence of H.
pylori infection and the degree of gastric atrophy with laboratory
test, it is natural that the ABC method is highly related to the
simplified Kyoto system, which includes only the degree of
atrophy and intestinal metaplasia.

Intestinal-type gastric cancer mainly occurs following the
gastritis-atrophy-metaplasia-cancer sequence due to H. pylori
infection.(27) On the other hand, diffuse-type could occur from
direct cancer development due to H. pylori-induced inflamma-

tion.(26) Therefore, intestinal metaplasia could induce intestinal-
type cancer.(28) Enlarged folds and nodularity could induce
diffuse-type gastric cancer.(29–31) The simplified Kyoto classifica-
tion score is based only on the findings of atrophy and intestinal
metaplasia scores. Therefore, the simplified Kyoto classification
score mainly reflects the risk of intestinal-type cancer in relation to
the gastritis-atrophy-metaplasia-cancer sequence. On the other
hand, the Kyoto classification score considers atrophy, intestinal
metaplasia, diffuse redness scores, nodularity, and enlarged
folds, and thus reflects the risk of both intestinal-type cancer and
diffuse-type cancer.

Especially, group Bg indicates high risk of diffuse-type cancer.
Group Bg is characterized by highly active gastric inflammation
owing to high pepsinogen II level, as indicated by the low serum
pepsinogen I/II ratio. The hazard ratio of group Bg for diffuse-type
cancer was reported to be 7.1 compared with group Ba.(26) In our
study, the Kyoto classification score of group Bg was significantly
higher.

In the ABC method, gastric cancer risk increases in the order of
A, B, C and D in a stepwise manner. Ohata et al.(32) showed that
the hazard ratios of B, C, and D were 7.1, 14.5, and 61.9, respec-
tively. However, the Kyoto classification score was similar in B, C
and D. This may be because the Kyoto classification score
overestimates the risk of diffuse-type cancer. Diffuse-type cancer
is less frequent than intestinal-type cancer;(32,33) hence, the Kyoto
classification score might need correction.

This study has several limitations. First, the study was per-
formed at a single institution. Second, it did not evaluate actual
gastric cancer incidence. Further studies are warranted to clarify
the association between Kyoto classification score and gastric
cancer risk.

In conclusion, the simplified Kyoto classification score showed
the same significant stepwise increase as the classification of
the ABC method. The simplified Kyoto classification score might
be promising because of its easy procedure, compared with the
somewhat complicated scoring of the Kyoto classification.
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