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Background and Aims: To establish a modified model of the Kyoto classification
score and verify its accuracy for predicting Helicobacter pylori (Hp) infection during
endoscopy. Methods: Patients who underwent gastroscopy from June 2020 to March
2021 were included in this study. Atrophy, intestinal metaplasia, hypertrophy of
gastric fold, nodularity, diffuse redness, sticky mucus, spotty redness, xanthoma,
map-like redness, fundic gland polyp, and regular arrangement of collecting venules
(RAC) were recorded according to the Kyoto classification of gastritis. The Hp
infection status of the participants was determined by 13C breath test, anti-Hp
antibody, and histopathological hematoxylin-eosin staining. The modified Kyoto
classification scoring model was established based on univariate analysis and logistic
regression analysis. The modified scoring model was used to judge the status of Hp
infection in patients undergoing gastroscopy from July to September 2021 and
evaluate the accuracy of the prediction. Results: A total of 667 participants
comprised the derivation data set, including 326 cases of Hp infection and 341 cases
of Hp non-infection. Atrophy, hypertrophy of gastric fold, nodularity, diffuse redness,
sticky mucus, and spotty redness were associated with Hp current infection. Thus, a
new scoring model termed the modified Kyoto classification scoring model was
constructed, which included atrophy, hypertrophy of gastric fold, nodularity, diffuse
redness, sticky mucus, spotty redness, fundic gland polyp, and RAC as indicators. A
total of 808 subjects, including 251 Hp-positive patients, comprised the validation
data set to test the model. Conclusions: The modified Kyoto classification scoring
model improves the accuracy of endoscopic determination of Hp current infection
and has clinical application potential in Chinese population.
【Keywords】Kyoto classification score; white light endoscopy; Helicobacter pylori;
endoscopic diagnosis
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Helicobacter pylori (Hp) causes chronic active inflammation of gastric mucosa,
turning normal gastric mucosa into chronic non-atrophic gastritis, which then
progresses to atrophic gastritis, intestinal metaplasia, dysplasia, and some of them
develop into gastric cancer[1-2]. Hp-infected gastric mucosa shows distinct
manifestations under gastroscopy. Japanese studies analyzed and summarized
Hp-related gastric mucosa manifestations and proposed the Kyoto classification of
gastritis[3], which has been gradually applied. Among these, atrophy, intestinal
metaplasia, nodularity, and hypertrophy of the gastric fold are related to the
occurrence of gastric cancer. Diffuse redness with or without a regular arrangement
of collecting venules (RAC) might be associated with Hp infection status. Therefore,
the Kyoto classification score[3], consisting of the above five endoscopic
manifestations was proposed, with the total score ranging from 0–8 points and a
total score of ≥2 points, indicating the possible presence of Hp current infection.
Toyoshima et al.[4] demonstrated that a Kyoto classification score of ≥2 points
predicted Hp current infection with an accuracy of 90%. In a previous study[5], we
examined the predictive performance of the Kyoto classification score and confirmed
that it was also applicable to the Chinese population. However, intestinal metaplasia
and atrophy were less sensitive, while sticky mucus and spotty redness were more
sensitive in diagnosing Hp current infection. Thus, in the present study, we aimed to
establish an improved scoring system based on the Kyoto classification score and
evaluate its accuracy in diagnosing Hp current infection in Chinese population.

[Materials and Methods]

Jo

Subjects

This prospective study included patients who underwent gastroscopy at the
Digestive Endoscopy Center of the First Affiliated Hospital of Zhejiang Chinese
Medical University (Hangzhou, China) from June 2020 to March 2021 and July 2021
to September 2021. The inclusion criteria were as follows: (1) Outpatients and
inpatients with chronic gastritis (atrophy/non-atrophy) diagnosed under gastroscopy;
(2) Age >18 years. The exclusion criteria were as follows: (1) Patients with previous
gastrointestinal surgery, such as gastrectomy; (2) Patients with a history of Hp
eradication; (3) Previous history of acute myocardial infarction (within 6 months),
severe heart, liver, kidney insufficiency, or mental disorders; (4) Patients taking
aspirin, warfarin, and other anticoagulants or those with coagulation disorder who
were not suitable for biopsy; (5) Patients who have taken antibiotics, proton pump
inhibitors, gastric mucosal protectants, and other drugs in the past 2 weeks; (6)
Patients whose breath test results were borderline. This study was approved by the
Ethics Committee of the First Affiliated Hospital of Zhejiang Chinese Medicine
University. The Ethical Comment Number is 2021-KL-133-03.

Methods

Gastroscopy and gastroscopic findings
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Before gastroscopy, the basic information of the patients, including past medical
history, history of Hp infection, past treatment, and recent medication history, was
collected. First, the gastroscopic operation was performed by two senior
endoscopists (>10 years of experience) using Olympus Evis Lucera with a CV-290
endoscope (Olympus, Tokyo, Japan). According to the manifestations of gastric
mucosa under white light endoscopy, five items of the Kyoto classification score
(Table 1), atrophy, intestinal metaplasia, hypertrophy of gastric fold, nodularity, and
diffuse redness, were recorded. Also, sticky mucus, spotty redness, xanthoma,
map-like redness, fundic gland polyp, and RAC were recorded. Biopsies were
routinely taken from the gastric antrum and lesser curvature of the gastric body for
histopathological examination. Sticky mucus refers to the light gray or yellowish
mucus adhered to the surface of gastric mucosa before rinsing with water. Spotty
redness refers to irregular size and distribution, which shows flat redness distributed
in the gastric fundus and body. Xanthoma is a white, yellow flat, or flat raised lesion
of gastric mucosa with a granular surface. Map-like redness is different in shape and
size, with well-defined, slightly depressed redness larger than spotty redness. Fundic
gland polyps refer to any polyp found in the gastric fundic gland, most of which are a
few millimeters in size. The color of the polyp is identical to the surrounding mucosa,
and the surface is smooth. RAC in the gastric body is assessed under endoscopy, it
appears as numerous points from a distance and regular arrangement like bird's
claws from a close view. If the image is observed throughout the entire gastric body,
it was considered RAC-positive. After gastroscopy, the diagnostic odds ratio (OR),
sensitivity, specificity, positive predictive value (PPV), and negative predictive value
(NPV) of all endoscopic manifestations were calculated. The representative images of
endoscopic manifestations are shown in Figure 1.

Determination of Hp infection status
(1) Hp-negative: Histopathological hematoxylin-eosin (HE) staining, 13C breath test,
and anti-Hp antibody were negative, and the patient had no previous history of Hp
eradication therapy. (2) Hp-positive: Pathological HE staining and 13C breath test
showed at least one positive result.

Statistical analysis and multivariate regression analysis
IBM SPSS statistics version 23.0 (IBM Corporation) was used for data analysis. The
normal distribution of the measured data was expressed as mean±standard deviation
(𝑥±SD), and the counting data were expressed as percentages. The chi-square test or
Fisher's exact test was used for comparison between groups. The diagnostic OR, 95%
confidence interval (95% CI), sensitivity, specificity, PPV, and NPV of gastric
manifestations were calculated.
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Significant endoscopic findings were included in the logistic regression analysis, as
described previously[6]. The regression coefficient (βi) of each risk factor was obtained
according to the logistic regression model (i represents the ith variable). The
coefficient Wij corresponding to the reference value of each group was calculated
according to the regression coefficient βi of the independent variable (ij represents
the Jth group of variable i); set a constant B. The values were assigned to each group
of variables according to coefficient Wij and constant B. Hence, it was Wij/B, and the
points were rounded to the nearest integer. The area under the receiver operating
characteristic (ROC) curve (AUC) and cutoff values for predicting Hp infection were
evaluated using the MedCalc software. The Youden index is the farthest point on the
ROC curve from the positive diagonal, which is the most significant cutoff point for
authenticity.

Mini-lecture of the Kyoto classification of gastritis and the verification of
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the modified Kyoto classification scoring model
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Relevant studies in Japan[7] have shown that Kyoto gastritis classification can be
easily mastered, and one short training (about 15 minutes) can significantly improve
the ability of endoscopists who were unaware of the Kyoto classification of gastritis
to identify Hp-associated gastritis under endoscopy. Therefore, after the new scoring
model was established, we gave a 1-h mini-lecture about the Kyoto classification of
gastritis and the modified Kyoto classification scoring model to seven other
endoscopists. The lecture content included the introduction of Kyoto classification of
gastritis, the results of the first step study, and the presentation of typical endoscopic
images. The images were obtained from the endoscopic database of our hospital and
related literature on Kyoto gastritis. At the end of the mini-lecture, each endoscopist
was tested to ensure that they had mastered the Kyoto classification of gastritis and
the modified Kyoto classification scoring model to determine the Hp infection status
of the gastric mucosa. A total of nine endoscopists participated in the study,
including the two endoscopists who participated in the first step study. About 80–
100 cases were collected from each endoscopist, and gastroscopic findings were
recorded during gastroscopy. Accuracy, sensitivity, specificity, PPV, and NPV were
calculated using this modified scoring model to determine Hp current infection.

[Results]
A total of 667 patients, including 309 males and 358 females, were included in the
first-step study. The mean age of the cohort was 51.9±13.9 years. The subjects
comprised 326 Hp-infected patients and 341 non-infected individuals, with an
infection rate of 48.8%. The selected characteristics and endoscopic findings of the
subset population are summarized in Table 2.
The sensitivity, specificity, PPV, NPV, OR of each item in the Kyoto classification
score, and other gastroscopic manifestations used to judge Hp infection status are
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listed in Table 3. The results revealed that there was no significant difference
between the degree of intestinal metaplasia between Hp-infected and non-infected
subjects (P>0.05, OR=1.45). The incidence of the other four items in the Hp-infected
group was higher than that in the non-infected group (P<0.001). The comparison of
the gastric mucosa of Hp-infected and non-infected subjects revealed that diffuse
redness had a higher sensitivity (80.98%) and specificity (82.40%) in diagnosing Hp
infection, and the OR was 19.94. The hypertrophy of gastric fold and nodularity had
high specificity (95.31% and 98.24%, respectively) but low sensitivity (39.26% and
22.09%, respectively), while the sensitivity and specificity of gastric mucosa atrophy
were low (54.29% and 74.49%, respectively). In addition, sticky mucus and spotty
redness of the gastric fundus and body were associated with Hp infection, with a
diagnostic sensitivity and specificity of 18.10% and 60.43%, 96.48%, and 90.32%,
respectively. However, xanthoma and map-like redness had little significance in
judging Hp infection (P>0.05).
Conversely, fundic gland polyp and RAC-positive had high specificity for
determining Hp non-infected gastric mucosa at 97.24% and 87.73% with OR 8.77 and
24.93, respectively.
Univariate analysis (chi-squared test) results showed that intestinal metaplasia
score was not a sensitive predictor, while sticky mucus and spotty redness of the
gastric fundus and body were clinically significant in predicting the presence of Hp
current infection. In contrast, RAC-positive and fundic gland polyp were negative
predictors of Hp non-infection. Therefore, we incorporated the above endoscopic
manifestation indicators in the logistic regression calculation, as shown in Table 4.
Next, we established the modified scoring model (Table 5). The total score of the
modified scoring model was -4 to 14 points. Hence, we altered the results of the first
part of the study, and each subject’s total score was recalculated after the
assignment. Then, receiver operating characteristic (ROC) curve analysis was
conducted, and the results are shown in Figure 2. The Youden index was 0.8475, and
the cutoff value was ≥3 points. The sensitivity and specificity of the cutoff value were
93.25% and 91.50%, respectively. A total of 269 Hp-positive patients(82.52%) could
be diagnosed under endoscopy using the original Kyoto classification score. If our
modified Kyoto gastritis score was used, 307 Hp infected patients(94.17%) could be
judged. Meanwhile, 43 patients(13.19%) who were indicated to have an existing
infection with Hp using the modified Kyoto gastritis score, but their HE staining
results were negative, and finally the existence of Hp infection was confirmed by
breath test.
To confirm the accuracy of the modified scoring model, nine endoscopists
collected 808 cases. The characteristics and endoscopic findings of the validation
dataset population are summarized in Table 6. The validation dataset included 251
Hp-positive patients and 557 Hp non-infected individuals. The cohort comprised 357
males and 451 females. The mean age of the Hp current infected group was
51.0±13.3 years, and that of the Hp non-infected group was 49.8±13.5 years. The
predictive accuracy of gastric mucosal Hp current infection using the modified
scoring model was calculated with a total score of ≥3 points (Table 7). The accuracy

of the modified Kyoto classification scoring model was 93.81%, which was higher
than the original Kyoto classification score; the sensitivity and specificity of the
modified model were 89.64% and 95.69%, respectively, with an optimal OR value of
192.19 (95% CI: 108.01–341.98).

[Discussion]
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Hp infection is one of the primary causes of chronic gastritis, leading the gastric
mucosa to feature a state of both acute and chronic inflammation. The emerging
endoscopic technology has facilitated high-resolution white-light endoscopy to
diagnose Hp infection of the gastric mucosa using naked eyes[3,8-9]. Moreover, the
endoscopist can quickly and accurately learn about the inflammation of the gastric
mucosa and recommend further examination or treatment. At the same time, other
Hp-related detection methods have some shortcomings in clinical practice, such as
pathological HE staining, if no Hp-colonized gastric mucosa or rare bacteria are
detected, the pathological HE staining is prone to false-negative results[10]. In the first
step of our study, Hp current infection was indicated in 39 subjects according to
Kyoto classification score under endoscopy, but their pathological examination
results were negative, and finally the existence of Hp was confirmed by 13C breath
test. Thus, understanding the morphological manifestations of gastric mucosa under
different Hp infection states can help the endoscopists to carry out other related
examinations, such as immunostain or breath test when the gastroscopic findings are
inconsistent with pathological examination results. This would reduce the rate of
missed diagnosis and misdiagnosis of Hp current infection and improve the ability to
judge patients with gastric cancer-related risk. The endoscopic Kyoto classification of
Hp infection includes spotty redness of the gastric fundus and body, diffuse redness
and disappearance of RAC, atrophy, hypertrophy of gastric fold, mucosal swelling,
intestinal metaplasia, nodularity, xanthoma, foveolar-hyperplastic polyps, and sticky
mucus[3]. The Kyoto classification score is a quantitative index based on these
manifestations, which allows a quantitative diagnosis of Hp current infection in the
gastric mucosa. In a previous study, Toyoshima et al.[11] investigated the correlation
between the Kyoto classification score and serum anti-Hp antibody titer and revealed
that the scores were 0.1, 0.4, 1.9, and 2.3 for negative-low, negative-high,
positive-low, and positive-high titers of Hp antibody, respectively. Additionally,
Nishizawa et al.[12] studied the correlation between Kyoto score and Hp infection rate
in patients without Hp eradication history and found that the prevalence of Hp
infection in the three groups with Kyoto classification scores of 0, 1, and ≥2 points
was 1.5%, 45%, and 82%, respectively. Moreover, the Kyoto classification score was
used to determine the risk of gastric cancer under gastroscopy. The score ≥4 points
indicates a high-risk group of gastric cancer, and endoscopists should be cautious
during gastroscopy for the patient[13].
The primary etiology of atrophy is Hp infection[14-15], and intestinal metaplasia may
develop if Hp infection in the atrophic gastric mucosa is not treated with eradication
therapy[16]. Previous studies[17] demonstrated that the Hp infection rate of Hp showed
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a decreasing trend with developing atrophy and intestinal metaplasia. This
phenomenon could be attributed to the fact that severe atrophy and intestinal
metaplasia are not suitable for Hp survival. Therefore, atrophy or intestinal
metaplasia may be synonymous with Hp infection but not necessarily a current
presence. Kato et al.[18] showed that the sensitivity of gastric fold hypertrophy to
diagnose Hp infection was 58.5%, the specificity was 79.5%, and the PPV and NPV
were 76.9% and 62.2%, respectively. In another clinical study on 498 patients, Yoshii
et al.[19] demonstrated that hypertrophy of the gastric fold predicts the presence of
Hp infection with high specificity but low sensitivity. Moreover, the hypertrophy of
the gastric fold is associated with submucosal invasion in gastric cancer[20]. The
results of these studies put forth that gastric fold hypertrophy is a significant and
independent predictive indicator for the diagnosis of Hp current infection. The
pathology of nodularity consists of lymphoid follicular hyperplasia, aggregation with
a germinal center, and the presence of inflammatory cell infiltration[21-22]. Some
studies[18-19,23-25] have shown that nodularity is a common onset in young women and
an excellent predictive index for predicting Hp infection, mainly due to the excessive
immune response resulting from the initial infection of the gastric mucosa[26]. The
present study found that nodularity has a high OR, PPV, and specificity. Both
neutrophils and mononuclear cell infiltration due to Hp infection, accompanied by
congestion of the subepithelial capillary network of the gastric mucosa, increased the
hemoglobin index and changed the color of the mucosal surface[27]. These findings
indicated that the score of diffuse redness accounts for a high proportion of the total
score, as observed previously[18-19,25,28], further confirming it as one of the
characteristics of Hp current infection. The background of spotty redness is diffuse
redness, which is one of the characteristics manifestations of Hp current infection of
gastric mucosa[18,28]. Another study[29] showed that there is no significant difference
in the incidence of spotty redness in Hp current infected people of different ages,
suggesting that the redness is an ideal indicator of Hp infection under endoscopy.
Sticky mucus is also one of the specific features of Hp current infection in gastric
mucosa. A study in Japan[19] showed 97.1% specificity of sticky mucus in diagnosing
Hp current infection. However, its sensitivity is low, which mighty be related to the
fact that patients generally take defoaming agents before gastroscopy.
Another previous study[5] has shown that the accuracy of the Kyoto classification
score of ≥2 points in predicting gastric mucosal Hp current infection was 88%, and
the sensitivity and specificity were >80%, which is similar to the results of a Japanese
study[4], suggesting that the use of the Kyoto classification score to determine Hp
current infection is also clinically applicable to Chinese population. In addition, the
efficacy of the Kyoto classification score in diagnosing Hp infection of the gastric
mucosa via endoscopy was better in terms of OR and PPV for hypertrophy of gastric
fold, nodularity, and diffuse redness, while atrophy had a lower PPV, specificity, and
OR. On the other hand, intestinal metaplasia did not play a role in determining Hp
current infection and was not easily distinguishable under white-light endoscopy. In
the Kyoto classification of gastritis, sticky mucus and spotty redness are leading
endoscopic manifestations indicating Hp current infection[18-19]. Therefore, we
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included these two endoscopic findings to construct a modified Kyoto classification
risk scoring model. Several studies worldwide[30-33] have confirmed that RAC-positive
can indicate the absence of Hp infection in gastric mucosa under endoscopy. In the
first step study, we found that the specificity of RAC-positive and fundic gland polyp
for the diagnosis of uninfected Hp gastric mucosa was 97.24% and 87.73%,
respectively. Therefore, we also added these two negative indicators to the modified
scoring model to collect comprehensive information during gastroscopy and improve
the accuracy of predicting Hp current infection. The modified scoring model can be
used to judge the background of Hp infection status in gastric mucosa during
gastroscopy. Under various Hp infection backgrounds, the manifestations and types
of early gastric cancer are different. For example, under Hp infection, gastric mucosa
with atrophy background is prone to differentiated gastric cancer. After the
eradication of Hp infection, gastric mucosa shows atypical gastric cancer, which is
often presented as gastritis. However, the proportion of gastric cancer without Hp
infection is low and manifested as signet-ring cell carcinoma and gastric fundus
adenocarcinoma. Biopsy can be guided by the initial diagnosis of Hp infection during
endoscopy procedure. For example, gastric mucosa without Hp infection can be
exempted from biopsy if there is no visual lesion. For patients judged with Hp
infection by gastroscopy, if Hp is negative for HE stain, a breath test should be
performed for further confirmation. Therefore, the modified Kyoto classification
scoring model was utilized to accurately judge the status of gastric mucosal Hp
infection, which is crucial in gastroscopy for the detection of early gastric cancer.
Nevertheless, the current study has some limitations. This is a single-center study
with a limited sample size, and we conducted only an internal validation
(single-center validation). Thus, a multicenter study with larger sample size is
warranted in the future to verify the accuracy of our modified Kyoto classification
scoring system.
In conclusion, our modified Kyoto classification scoring model utilizes atrophy,
hypertrophy of gastric fold, nodularity, diffuse redness, sticky mucus and spotty
redness as the primary indicators improves the accuracy of endoscopic
determination of Hp current infection. Thus, this model has promising clinical
application value and can benefit both physicians and patients in the future.
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Table 1: Kyoto classification score
Kyoto gastritis classification

Score

Atrophy (according to the Kimura-Takemoto classification)
None, C1

0

C2, C3

1

O1–O3

2

Intestinal metaplasia
None

0

Confined to the antrum

1

Extending to the gastric body

2

0

Presence (≥5 mm)

1

re
-p
r

Absence (<5 mm)

oo
f

Hypertrophy of gastric fold

Nodularity

0

Absence

1

lP

Presence
Diffuse redness

0

ur
na

None
Mild (RAC can be seen in gastric body)

1

Severe (RAC disappeared in gastric body)

2

Kyoto classification score

0-8

Jo

RAC: regular arrangement of collecting venules

Figure 1 Endoscopic manifestations of gastric mucosa. A: C-2 type atrophy. B: O-2 type atrophy. C:
Nodularity. D: Hypertrophy of gastric fold. E: Mild diffuse redness with blurry RAC. F: Severe
diffuse redness with disappeared RAC. G: Sticky mucus. H: Spotty redness of the gastric fundus
and body. I: Fundic gland polyp.

Table 2: Characteristics and endoscopic findings of the derivation data set
population
Characteristics

Derivation data set population
Hp current infection

Number (n)

Hp non-infected

326

341

51.1±13.7

52.7±14.0

Male

164 (50.3)

145 (42.5)

Female

162 (47.9)

196 (57.5)

Age (years)±mean(sd)
Sex, no. (%)

P-value

Endoscopic findings
C-2, C-3, open-type atrophy, no. (%)

177 (54.3)

87 (25.5)

<0.001

31 (9.5)

23 (6.7)

0.19

Hypertrophy of gastric fold, no. (%)

128 (39.3)

16 (4.7)

<0.001

Nodularity, no. (%)

72 (22.1)

6 (1.8)

<0.001

Diffuse redness, no. (%)

264 (81.0)

60 (17.6)

＜0.001

Sticky mucus, no. (%)

59 (18.1)

12 (3.5)

<0.001

Spotty redness, no. (%)

197 (60.4)

33 (9.7)

<0.001

Xanthoma, no. (%)

26 (8.0)

24 (7.0)

0.65

Map-like redness, no. (%)

16 (4.9)

13 (3.8)

0.49

RAC positive, no. (%)

41 (12.6)

265 (77.7)

<0.001

9 (2.8)

68 (19.9)

<0.001

Intestinal metaplasia, no. (%)
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Fundic gland polyp, no.(%)
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Table 3: Results of univariate analysis of gastroscopic manifestations in judging Hp
infection
Gastroscopic

Hp current

Hp non-infected

Sensitivity

manifestation

infection (n)

(n)

(%)

+

177

87

-

149

254

31

23

295

318

Jo

+

128

16

198

325

+

72

6

-

254

335

+

264

60

-

62

281

+

59

12

-

267

329

197

33

Hypertrophy
of gastric fold
+
-

NPV (%)

74.49

67.05

62.03

3.47 (2.50–4.80)

9.51

93.26

57.41

51.88

1.45 (0.83–2.55)

39.26

95.31

88.89

62.14

13.13 (7.58–22.74)

22.09

98.24

92.31

56.88

15.83 (6.77–36.98)

80.98

82.40

81.48

81.92

19.94 (13.47–29.53)

18.10

96.48

83.10

55.20

6.06 (3.19–11.51)

60.43

90.32

70.48

14.25 (9.35–21.74)

54.29

ur
na

Intestinal
metaplasia

PPV (%)

lP

Atrophy

Specificity (%)

OR (95% CI)

Nodularity

Diffuse
redness

Sticky mucus

Spotty
redness
+

85.65

-

129

308

+

26

24

-

300

317

Xanthoma

7.98

92.96

52.00

51.38

1.14 (0.64–2.04)

55.17

51.41

1.30 (0.62–2.75)

Map-like
redness
+

16

13

-

310

328

4.91

96.19

Endoscopic

B (regression

manifestations

coefficient)

Wald

Ref

16.955

Atrophy (1)

1.044

.298

Atrophy (2)

1.861

.637

Hypertrophy of

Ref

Hypertrophy of

2.239

gastric fold (1)
Ref

Nodularity (1)
Diffuse redness
Diffuse redness (1)

3.353

Sticky mucus

2.839

8.544

.003

6.431

29.593

.000

9.382

36.836

.000

28.582

20.136

.000

11.497

.001

4.976

3.115

.716

18.943

.000

22.537

.539

11.511

.001

6.233

.314

37.507

.000

6.855

.490

12.771

.000

.174

Ref

1.830
Ref

RAC positive (1)

.000

.473

Spotty redness

RAC positive

.000

1.605

Sticky mucus (1)

Spotty redness (1)

.552

Ref
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Diffuse redness (2)
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Nodularity

.412

OR (95% CI)

12.260

lP

gastric fold

Sig
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Atrophy

SE
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Table 4: Results of multivariate logistic regression of endoscopic manifestations
used to diagnose Hp infection

1.925
Ref
-1.750

Fundic gland polyp

Ref

Fundic gland polyp

-1.721

.600

8.237

.004

.179

-2.117

.501

17.871

.000

.120

(1)
Constant

Table 5: The modified scoring model for detecting Hp current infection
Endoscopic manifestation

Scorea

Atrophy (according to the Kimura-Takemoto classification)
None, C1

0

C2, C3

1

O1–O3

2

Hypertrophy of gastric fold
Absence (<5 mm)

0

Presence (≥5mm)

2

Nodularity
Absence

0

Presence

3

None

0

Mild (RAC can be seen in gastric body)

2

Severe (RAC disappeared in gastric body)

3
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f

Diffuse redness
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Sticky mucus
0

Absence

2

Presence

lP

Spotty redness

0

Absence

2

RAC positive
Absence
Presence

Absence
Presence

0
-2

Jo

Fundic gland polyp

ur
na

Presence

0
-2
-4 to 14

Total score

a

Calculated by rounding the quotient of dividing the regression coefficient (B) by a constant
(1.044) to the nearest integer. The constant chosen was the logistic regression coefficient for mild
atrophy in these participants.

Figure 2: Results of ROC analysis.
Table 6: Characteristics and endoscopic findings of the validation data set
population
Characteristics

Number (n)
Age (years)±mean (sd)
Sex, no. (%)

Validation data set population
Hp current infection

Hp non-infected

251

557

51.0±13.3

49.8±13.5

P-value

Male

129 (51.4)

228 (40.9)

Female

122 (48.6)

329 (59.1)

146 (58.2)

118 (21.2)

<0.001

-

-

-

Hypertrophy of gastric fold, no. (%)

81 (32.3)

24 (4.3)

<0.001

Nodularity, no. (%)

70 (27.9)

13 (2.3)

<0.001

Diffuse redness, no. (%)

165 (65.7)

72 (12.9)

<0.001

Sticky mucus, no. (%)

80 (31.9)

34 (6.1)

<0.001

Spotty redness, no. (%)

115 (45.8)

28 (5.0)

<0.001

Xanthoma, no. (%)

-

-

-

Map-like redness, no. (%)

-

-

-

38 (15.1)

448 (80.4)

<0.001

102 (18.3)

<0.001

C-2, C-3, open-type atrophy, no. (%)
Intestinal metaplasia, no. (%)

RAC positive, no. (%)
Fundic gland polyp, no. (%)

8 (3.2)
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Endoscopic findings

Hp

Hp non-

Accuracy

Sensitivity

Specificity

PPV

NPV

P-valu

current

infected

(%)

(%)

(%)

(%)

(%)

e

New score

New

points

<3

26

533

Jo

Score

24
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na

225

lP

infection

≥3 points
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Table 7: Accuracy of the modified scoring model in the diagnosis of Hp current
infection

93.81

89.64

OR (95% CI)

192.19

95.69

90.36

95.35

<0.001

(108.01–
341.98)
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Hp:Helicobacter pylori
RAC: Regular arrangement of collecting venules
AUC: Area under the curve
NPV: Negative predictive value
PPV: Positive predictive values
ROC: Receiver operating characteristic curve
OR：odds ratio

