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Background/Aims: �is study examined the accuracy of endoscopic evaluation for determining the Helicobacter pylori infection status 

in patients with mild atrophy who might not exhibit characteristic endoscopic �ndings.

Methods: Forty endoscopists determined the H. pylori infection status of 50 randomly presented H. pylori-positive and H. pylori-

negative cases on the basis of a list of established �ndings.

Results: �e median clinical endoscopy experience was 7 years (range, 1–35 years), including 22 board-certi�ed endoscopists (55%) of the 

Japan Gastroenterological Endoscopy Society. �e mean accuracy rate of endoscopic diagnosis was 67% and was unrelated to experience 

status (experienced vs. trainee: 69% vs. 65%, p=0.089) and total years of experience (R2=0.022). �e most frequently selected endoscopic 

�ndings were regular arrangement of collecting venules (59%), atrophy (45%), and red streak (22%), which had fair accuracy rates of 

67%, 65%, and 73%, respectively. By contrast, the accuracy rates of nodularity (89%) and mucosal swelling (77%) were highest. �e 20 

endoscopists who more frequently identi�ed these �ndings diagnosed H. pylori infection signi�cantly more accurately than did the other 

endoscopists (71% vs. 64%, p=0.008).

Conclusions:  Careful attention to nodularity and mucosal swelling in patients with mild atrophy may enhance diagnosis, enable prompt 

treatment, and avoid possible long-term carcinogenesis. Clin Endosc  2018;51:362-367
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INTRODUCTION

As the association between Helicobacter pylori infection 

and the development of gastric cancer is well established,1 

prompt H. pylori detection and eradication may prevent such 

disease.2,3 Specifically, the treatment of H. pylori infection 

when gastric mucosal atrophy is mild may be more e�cient 

in preventing gastric cancer because cancer risk increases 

with atrophy progression.4,5

During endoscopic examination, assessment of H. pylori 

infection status, in addition to diseases such as gastric can-

cer and gastroduodenal ulcers, is important. Accordingly, 

studies have reported many endoscopic findings that cor-

relate with infection status,6-8 but these studies did not make 

reference to the extent of gastric mucosal atrophy. Patients 

with endoscopically mild atrophy, that is, level C-0 or C-1 of 

the Kimura-Takemoto classi�cation system,4,9 may lack the 

characteristic endoscopic �ndings of H. pylori infection and 

appear as uninfected cases. If clinicians misdiagnose these 

patients as H. pylori-negative, they may miss the optimal 

timing for eradication therapy.

This study assessed the accuracy of endoscopic diagno-

sis of H. pylori infection in patients with mild atrophy and 

sought to identify the key endoscopic features that contrib-

ute to an accurate diagnosis.
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MATERIALS AND METHODS

Study design
Forty endoscopists were enrolled from 8 institutions in Na-

gano prefecture. Blinded to other clinical �ndings, the partici-

pants were asked to judge the H. pylori infection status (H. py-

lori-positive or H. pylori-negative) of 50 randomly presented 

H. pylori-positive or H. pylori-negative cases on the basis of en-

doscopic images and, from a list of established endoscopic 

features, select multiple endoscopic �ndings used as the ba-

sis for judgment. Six endoscopic images of speci�c sites of 

the antrum, angulus, lesser and greater curvatures of the low-

er body, greater curvature of the upper body, and cardia of 

the stomach were given for each case (Fig. 1). All endosco-

pies were performed using an endoscope (GIF-Q260; Olym-

pus, Tokyo, Japan) or high-vision endoscope (H260, H260Z, 

or H290; Olympus) with an electronic endoscopic system 

(Evis Lucera CV-260 SL or Elite CV-290; Olympus). �e fol-

lowing 19 distinctive endoscopic �ndings identi�ed in pre-

vious reports6,7,10 were provided to the endoscopists for se-

lection: atrophy, di�use redness, foveolar-hyperplastic polyp, 

map-like redness, xanthoma, hematin, red streak, intestinal 

metaplasia, mucosal swelling, patchy redness, depressive 

erosion, enlarged fold, sticky mucus, fundic gland polyp, 

spotty redness, multiple white and �at elevated lesions, reg-

ular arrangement of collecting venules (RAC), nodularity, and 

raised erosion. Each �nding was su�ciently explained before 

the trial to standardize the understanding of endoscopic 

�ndings among the participants. �e study protocol was ap-

proved by the ethics committee of Shinshu University (ap-

proval No. 3412).

Patients
Among the patients who underwent endoscopic examina-

tion at Shinshu University Hospital between April 2010 and 

January 2016, 25 subjects with H. pylori infection who had 

C-0 or C-1 gastric mucosal atrophy according to the Kimu-

ra-Takemoto classification4,9 as judged by 2 experienced 

board-certi�ed endoscopists of the Japan Gastroenterological 

Endoscopy Society (TO and YI) were selected for the H. py-

lori-positive group. Atrophic mucosa was limited to the an-

trum in C-1, while atrophy was absent in C-0. Twenty-�ve 

age- and sex- matched H. pylori-negative patients were also 

selected from the same period. Patients who were taking pro-

ton pump inhibitors, nonsteroidal anti-in�ammatory drugs, 

steroids, or antithrombogenic drugs were excluded from the 

study, as were those with gastric or duodenal ulcer, or scar 

from a history of gastric surgery.

A
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Fig. 1. Helicobacter pylori-positive case (30-year-old man). (A) Antrum, (B) angulus, (C) lesser curvature of the lower body, (D) greater curvature of the lower body, (E) 

greater curvature of the upper body, and (F) cardia.
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Determination of H. pylori infection
H. pylori status was determined beforehand on the basis 

of histology, culture, and the presence of serum immuno-

globulin G antibodies against H. pylori (E-plate; Eiken, Tokyo, 

Japan). H. pylori infection was judged as present if one or 

more of the tests showed a positive result. �e H. pylori-neg-

ative patients in this study were de�ned as only H. pylori-un-

infected. �ey were negative for infection in both histological 

and culture samples, and had neither atrophy nor intestinal 

metaplasia to exclude naturally eradicated subjects or cases 

of H. heilmannii-like organism infection.

Statistical analysis
Accuracy rate, positive predictive value (PPV), and neg-

ative predictive value (NPV) were calculated and analyzed 

statistically using the Mann-Whitney U test. Correlation co-

e�cients and p-values were determined using the Pearson 

test. A p-value of less than 0.05 was accepted as statistically 

signi�cant. All statistical analyses were performed using the 

StatFlex version 6.0 so�ware (Artech, Osaka, Japan).

RESULTS

Characteristics of the endoscopists and patients
�e pro�les of the endoscopists and patients are shown in 

Table 1. �e median endoscopy experience was 7 years (range, 

1–35 years). Of the endoscopists, 22 (55%) were board-certi-

�ed fellows of the Japan Gastroenterological Endoscopy So-

ciety. �e median age of the H. pylori-positive patients was 

36 years (range, 15–72 years), and that of H. pylori-negative 

subjects was 35 years (range, 16–70 years). Each group was 

consisted of 9 men (36%).

Accuracy rate of endoscopic diagnosis for H. pylori 
infection status

The overall mean accuracy rate of endoscopic diagnosis 

was 67.3%. �e PPV and NPV were 73.7% and 67.2%, re-

spectively. No statistical di�erences were found between the 

experienced and trainee endoscopists (overall: 68.9% vs. 

65.3%, p=0.089; PPV: 75.4% vs. 71.5%, p=0.163; NPV: 69.1% 

vs. 64.9%, p=0.066; Table 2), nor a correlation between accu-

racy rate and level of endoscopy experience (R2=0.022; Fig. 2).

Endoscopic �ndings
Of the 19 features provided, the most frequently selected 

Table 1. Characteristics of Endoscopists and Patients 

Endoscopists (n=40)

Experience as an endoscopist, years, median (range) 7 (1–35)

Experienced endoscopists / Trainees, n (%) 22 (55) / 18 (45)

Patients (n=50) H. pylori-positive (n=25) H. pylori-negative (n=25)

Age, years, median (range) 36 (15–72) 35 (16–70)

Sex (male/female), n (%) 9 (36) / 16 (64) 9 (36) / 16 (64)

H. pylori, Helicobacter pylori.

Table 2. Accuracy Rate of Endoscopic Diagnosis for Helicobacter pylori Infection Status

All endoscopists (n=40) Experienced endoscopists (n=22) Trainees (n=18) p-value

Overall (%) 67.3±8.3 68.9±8.5 65.3±7.6 0.089

PPV (%) 73.7±12.8 75.4±12.8 71.5±12.6 0.163

NPV (%) 67.2±10.0 69.1±10.2 64.9±9.4 0.066

Values are expressed as the mean±standard deviation.

PPV, positive predictive value; NPV, negative predictive value.

Fig. 2. Correlation between accuracy rate and endoscopy experience.
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endoscopic �ndings were RAC (59.0%), atrophy (45.1%), and 

red streak (21.7%), which had fair accuracy rates of 67.4%, 

64.5%, and 73.0%, respectively. The accuracy rate of nod-

ularity was highest (89.3%), followed by mucosal swelling 

(76.6%; Fig. 3 and Table 3). By using the mean number of 

selections of nodularity or mucosal swelling as threshold, 

the 20 endoscopists who selected at least one characteristic 

more frequently than the mean, that is, nodularity ≥5 times 

or mucosal swelling ≥6 times, had significantly higher ac-

curacy rates than the other endoscopists (70.8% vs. 63.8%, 

p=0.008; Fig. 4).

DISCUSSION

�is study revealed that the accuracy of endoscopic diag-

nosis of H. pylori infection status in patients with mild atro-

phic gastritis was approximately 67%. Accurate endoscopic 

diagnosis was therefore difficult and did not depend on 

experienced status or years of endoscopy experience.

Fig. 3. Endoscopic features. (A) Antrum with 

nodularity and (B) greater curvature of the low-

er body with mucosal swelling.
BA

Table 3. Endoscopic Findings Selected during Infection Status Judgment

Endoscopic �nding
Mean number of answers

per endoscopist for 50 cases
Response rate (%) Accuracy rate (%)

Atrophy 22.6±14.4 45.1±28.8 64.5±13.3

Di�use redness 4.6±7.5 9.3±15.1 74.1±32.4

Foveolar-hyperplastic polyp 0 0 0

Map-like redness 0.4±1.7 0.8±3.5 66.7±22.1

Xanthoma 0.3±1.0 0.6±1.9 41.7±32.4

Hematin 3.3±3.5 6.6±7.0 60.3±33.3

Red streak 10.8±10.0 21.7±20.0 73.0±21.8

Intestinal metaplasia 0 0 0

Mucosal swelling 5.1±7.1 10.3±14.2 76.6±24.1

Patchy redness 1.3±1.8 2.6±3.7 66.7±42.0

Depressive erosion 0.5±0.9 1.0±1.8 57.9±45.8

Enlarged fold 3.1±7.1 6.2±14.1 69.9±31.2

Sticky mucus 2.7±4.5 5.3±9.0 51.9±34.0

Fundic gland polyp 1.3±2.2 2.5±4.4 76.0±34.5

Spotty redness 2.9±5.1 5.9±10.2 70.1±35.2

Multiple white and �at elevated lesions 0 0 0

Regular arrangement of collecting venules 29.5±11.4 59.0±22.7 67.4±9.1

Nodularity 4.9±7.1 9.8±14.1 89.3±10.7

Raised erosion 1.1±2.0 2.2±4.1 59.1±33.4

Values are expressed as the mean±standard deviation.
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Many endoscopic �ndings associated with H. pylori infec-

tion status have been reported. Of these �ndings, RAC was 

described as an endoscopic feature of the H. pylori-negative 

normal stomach, with a diagnostic accuracy of >90%.8 Atro-

phic change has also been proposed as a hallmark feature 

of H. pylori infection.7 In the present study, although many 

endoscopists selected RAC and atrophy as the basis for their 

judgment, the precision of these �ndings was only fair for var-

ious reasons. For instance, RAC examination is performed 

in the entire gastric body, especially in the lesser curvature 

of the lower body, but the RAC-positive H. pylori-infected 

stomach with mild atrophy can present with in�ammation lo-

calized at the antrum. In addition, because a slight di�erence 

in color between the normal antrum and corpus may exist 

in the absence of histological atrophy, endoscopists may 

mistake a normal mucosa to be an atrophic antral mucosa.

�e accuracy rates of diagnosis of nodularity and mucosal 

swelling in this study were high. �e generally accepted char-

acteristic histological �nding of nodularity is hyperplasia of 

lymphoid follicles.11 �is nodularity can be observed in the 

stomach of children much more frequently and may be char-

acteristic of an early stage of H. pylori infection.12 Although 

nodularity is also found in adults, atrophy develops during 

adolescence,13 and the intermediary period from nodularity 

to atrophy can be observed in adult patients with mild at-

rophy. �erefore, the nodularity found in adults may have 

di�erent implications from those in children. Moreover, in 

nodularity, the follicle size is greater and follicles are posi-

tioned more super�cially than in atrophic gastritis.14 In the 

transition period to atrophy, because of changes in lymphoid 

follicle diameter and location, nodularity may not be out-

standing in comparison with that in childhood. A previous 

report suggested that nodularity began to disappear from 

the antrum and became more localized with scattered type 

and other forms of mucosal atrophy.15 Endoscopists should 

therefore examine carefully for characteristic nodularity in 

patients with mild atrophy, especially in the tangential direc-

tion to include the gastric angle, and anterior and posterior 

walls of the antrum.

Mucosal swelling is so� and thick, contains a convexo-con-

cave mucosa endoscopically,6 and exhibits histological �ndings 

of in�ammatory cell in�ltration and edema of the mucosa.16 

�ese features have been reported to provide a high PPV in 

the identi�cation of H. pylori infection in the gastric mucosa.6 

As mucosal swelling is generally easier to recognize at the 

gastric body than at the antrum,6 clinicians should inspect 

the mucosa of the gastric body cautiously. Hence, the diag-

nostic accuracy of endoscopists who paid closer attention 

to nodularity or mucosal swelling was significantly higher 

than that of other endoscopists. Careful evaluation of these 

findings will be useful for diagnosing H. pylori infection 

status correctly in patients with mild atrophy. As the endos-

copists who more frequently selected both nodularity and 

mucosal swelling were insufficiently few (4), no statistical 

differences could be drawn (data not shown). Additional 

study with more participants is needed. �e accuracy rates 

of di�use redness, red streak, fundic gland polyp, and spot-

ty redness were >70% in this investigation. During actual 

endoscopic examination, nodularity and mucosal swelling 

and the above-mentioned �ndings were evaluated for com-

prehensive judgment of H. pylori infection status. We herein 

reported on the 2 endoscopic �ndings that require more at-

tention among all features. To improve diagnostic accuracy, 

one or both �ndings should be evaluated, although further 

study is necessary to con�rm this.

As gastric mucosal atrophy with H. pylori infection pro-

gresses with age,17 patients with mild atrophy tend to be 

young; the median age of the H. pylori-positive group in the 

present study was 36 years. While the risk of di�erentiated 

gastric cancer is known to increase with the progression of 

atrophic change, undifferentiated cancers tend to be more 

frequent when mucosal atrophy is absent or mild and are 

prevalent in younger patients.4 Eradication therapy of H. py-

lori at a younger age is therefore considered e�ective in pre-

venting both di�erentiated and undi�erentiated gastric can-

cers. Furthermore, the spread of H. pylori infection to the 

next generation can be halted by eradication during youth. 

To meaningfully reduce the occurrence of gastric cancer, 

detection of H. pylori-positive patients by close attention to 

the key endoscopic features will be essential among younger 

people whose H. pylori infection rate is low and atrophy is 

mild.

�e present study has several limitations. First, the num-

Fig. 4. Accuracy rate according to the frequency of selecting nodularity or 

mucosal swelling.
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ber of participating endoscopists and sample size were 

relatively small. As only 6 photographs were used for each 

analysis, some �ndings that may have been present could 

not be assessed. Additional validation studies are required to 

support our conclusions. Second, we evaluated endoscopic 

findings by using the conventional white-light endoscopy 

only. Chromoendoscopy with indigocarmine dye has been 

found to improve the diagnostic accuracy for nodularity 

and mucosal swelling,6 while magnifying endoscopy was 

shown to render evaluation of H. pylori status more accu-

rate.18 By addition of these approaches, diagnostic accuracy 

may be further improved. �ird, H. pylori-eradicated cases 

were not included. Although gastric cancer can occur a�er 

eradication, carcinogenesis a�er eradication for mild atro-

phic gastritis is extremely rare. �erefore, detection of not H. 

pylori-eradicated cases but H. pylori-infected cases accurate-

ly is clinically important in patients with mild atrophy.

In conclusion, close attention to nodularity and mucosal 

swelling may improve the accuracy of endoscopic judge-

ment of H. pylori infection status in mild atrophic gastritis. 

Early detection of younger patients with H. pylori infection 

will enable prompt eradication and possible prevention of 

gastric cancer.
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