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ABSTRACT

Background: For patients undergoing gastroscopy, it is necessary to judge whether there is Helicobacter pylori infection, atrophy/intes-
tinal metaplasia. This study aimed to evaluate and compare the light color imaging (LCI) and white light imaging (WLI) combined score
during gastroscopy.

Methods: Each included patient underwent normalized gastroscopy with WLI and LCI, and all notable findings were photographed. Four
endoscopists reviewed the endoscopic images of each patient. The clinical information, results of the H. pylori tests were unavailable at
review. The total LCI and WLI scores of each patient were calculated and their detection in high-risk populations of gastric cancer were
evaluated. The diagnostic values of LCl and WLI for intestinal metaplasia were also calculated.

Results: In total, 392 patients were included in the study. The degree of inflammation and proportion of active inflammation cases were
significantly higher in the H. pylori gastritis group than in the non-H. pylori gastritis group; their endoscopic manifestations were also
different. The LCI combined score improved the diagnostic value of each individual observation index in the diagnosis of H. pylori infec-
tion compared with the WLI combined score. The sensitivity, specificity, and accuracy were 91.9% (91.9% vs 81.5%), 91.1% (91.1% vs
80.2%), and 95.8% (95.8% vs 93.2%), respectively. The accuracy of LCl in the diagnosis of intestinal metaplasia was higher than that
of WLI (83.4% vs 69.6%).

Conclusion: The LCI and LCI combined score improved the diagnosis of H. pylori gastritis and intestinal metaplasia, and it is considered
valuable in identifying the high-risk population of gastric cancer.
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INTRODUCTION

Approximately 89% of gastric cancer cases are associ-
ated with Helicobacter pylori gastritis."? The eradication
of H. pylori before the occurrence of irreversible injury to
the gastric mucosa is effective in preventing gastric can-
cer.® Thus, early diagnosis of H. pylori gastritis is essential
in inhibiting disease progression.

The diagnosis of H. pyloriinfection is essential for patients
undergoing endoscopy because of upper gastrointesti-
nal symptoms and other factors. Currently, the available
endoscopic methods for the diagnosis of H. pylori infec-
tion include standard white light endoscopy, magnifying
endoscopy combined with narrow-band imaging (NBI),
and staining endoscopy.*® However, the accuracy and
consistency of these methods in assessing the indicators
of infection are low.> Magnifying endoscopy combined
with NBI or staining has a higher accuracy than that of
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traditional endoscopy in the diagnosis of H. pylori gastri-
tis; however, the need for observers, equipment, and time
is higher. The results of different studies on endoscopic
diagnosis of atrophic/intestinal metaplasia were quite
different.61°

Light color imaging (LCI) is a newly developed endo-
scopic technique, characterized by sensitivity to color
differentiation, that can detect slight changes in color
associated with pathological changes in the mucosa
of the digestive tract. Recent studies have shown
that LCI has a higher accuracy in diagnosing H. pylori
gastritis than of white light imaging (WLI).""2 In rela-
tion to this, our previous study has indicated that LCI
is more sensitive, specific, and accurate in diagnosing
H. pylori gastritis than is traditional endoscopy. Despite
these findings, the accuracy of each individual index of
LCI remains low. Whether the diagnostic accuracy can
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increase significantly if the indices are combined was
unclear.

MATERIALS AND METHODS

Patients

A prospective comparative interventional study was con-
ducted. Patients who underwent gastroscopic exami-
nation at our hospital because of upper gastrointestinal
symptoms, suspected upper gastrointestinal lesions or
atrophic gastritis, gastric ulcer, and precancerous lesions
of gastric cancer between November 2019 and May 2020
were included. The exclusion criteria were as follows: (a)
patients younger than 18 years; (b) those who were not
suitable candidates for endoscopic biopsy; (c) those who
had undergone gastrectomy; (d) those who had been tak-
ing proton pump inhibitors, antibiotics, or non-steroidal
anti-inflammatory drugs within 2 weeks before the pro-
cedure; and (e) those with cirrhotic portal hypertension or
other conditions that may affect the diagnosis of H. pylori
gastritis. All patients provided written informed consent
for endoscopy, and the study was approved by the ethics
committee of our institution.

Endoscopy

All examinations were performed with a high-definition
EGL590WR endoscope similar to the LASEREO endo-
scopic system (Fujifilm, Tokyo, Japan). This system has
white light mode, BLI-bright mode, and LCI mode. The
wavelength of the white light mode observation laser
is 450 + 10 nm. The principle is to let the fluorescent
body emit high-efficiency light and to mix the high-
efficiency light with the fluorescent body as white
light. Through the fluorescent body, wide spectrum and
high-brightness white light suitable for routine inspec-
tion can be emitted; Thus, the natural color image can
be observed on the monitor. The BLI-bright observa-
tion laser (410 + 10 nm) is a narrow-band light that can
emphasize surface treatment, and it is irradiated after

MAIN POINTS

The degree of inflammation and proportion of active
inflammation cases were significantly higher in the H.
pylori gastritis group than in the non-H. pylori gastritis
group; their endoscopic manifestations were also different.
The light color imaging (LCI) and LCI combined score
improved the diagnosis of H. pylori gastritis and intestinal
metaplasia.

The LCl and LCI combined scores were considered valuable
in identifying the high-risk population of gastric cancer.

mixing with white light. Because of its short light wave
and narrow spectrum, it can be used for morphological
observation of the lesions by highlighting the contrast
of the microvessels and micro-convexity of the mucosal
surface to achieve narrow-band light observation while
maintaining brightness. The LCl mode is based on the
illumination ratio of the BLI-bright 2-beam laser; the
image obtained is processed using a host software. In
this mode, the image captured is subjected to further
post-image processing that makes a slightly reddish
color more red, and a slightly whitish color more white
compared with the colors in WLI.2"3

Examination Protocol

Two experienced endoscopists performed all examina-
tions. The patients were classified into the LCI-WLI group
and the WLI-LCI group via simple randomization. Patients
in the LCI-WLI group were first assessed in the LCI mode.
Then, another examiner who was unaware of the results
of the previous examination evaluated the patient in
the WLI mode. Patients in the WLI-LCI group were first
assessed in the WLI mode and then in the LCI mode.

During endoscopy, all images were obtained in the follow-
ing order: (a) mucus lake (antegrade view first), (b) gastric
body wall (greater curvature and posterior view), (c) gastric
antrum walls (then retroflex view), (d) gastric angle (retro-
flex view), (f) gastric body (small curved side), (g) fundus,
and (h) gastric body walls (antegrade view last).

Biopsy Protocol

After completing the standard endoscopy, biopsy was
performed in the antrum and body of the stomach. The
rapid urease test was performed to assess 2 separate
biopsy specimens from the antrum and corpus. The spec-
imens for pathological examination were fixed in 10% for-
malin and embedded in paraffin. The sections were then
stained with hematoxylin and eosin, Giemsa, Alcian blue,
and Periodic acid-Schiff for histopathologic examination.
Assessment of H. pylori gastritis, atrophy, and intesti-
nal metaplasia was performed according to the updated
Sydney System.'4'5

Analysis of Endoscopic Images

The endoscopic images were evaluated by 4 endos-
copists who did not perform the procedure and were
blinded to the clinical data. Two of the expert endosco-
pists have performed >10 000 conventional endoscopy
procedures, whereas the 2 non-expert endoscopists have
performed <500 conventional endoscopy procedures.
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The endoscopists were trained in LCI by a certified endo-
scopic specialist. The training involved comparison of
colors from 100 endoscopic images and an international
standard chromogram to identify microstructures and
colors on the mucosal surface. This process was consid-
ered complete when the endoscopists could consistently
and accurately identify the color of the mucosa, mucous
lake, and microstructure.

The endoscopic observation indices of WLI included
erythema, map-like redness, flat villous eminence, ero-
sions (superficial defects <6 mm in the mucosa with a
flat edge), nodularity (fine or coarse nodular deformity
of the normal smooth mucosal lining on tangential
view), and regular arrangement of collecting venules
(RAC).51213 Qur preliminary experiment revealed that
the following observation indices were associated with
H. pylori infection in the LCI mode compared with the
international standard chromogram: redness of the

-

=
-
=

fundic gland mucosa (color of the fundus gland close
to 710-711C or 1788 2XC of the international standard
chromogram), purple mucus (+) (color of the surface of
the gastric mucosa close to 674-675C of the interna-
tional standard chromogram), coexistence of redness of
the fundic gland mucosa and purple mucus (with a color
between 710 and 711C and 674-675C), muddy lake tur-
bidity (color of the mucous lake close to 663C-665C
and 5875C of the international standard chromogram;
contained uniform white particles), and granular ero-
sion (granular surface microstructure, covered with
mucus and granular white opacity). At the same time,
we defined lavender purple positive as patchy or map-
like mucosa color close to 673-674C5'6 (Figure 1). Thus,
endoscopic examination in the LCI mode included all
previously described indicators.

First, 4 doctors blinded to the diagnostic results evalu-
ated the images, and the consistency of diagnosis

Figure 1. (A) International standard chromogram, (B) Fundic gland mucosa redness, (C) Fundic gland mucosa redness and purple mucus
coexist, (D) Granular erosion, (E) Muddy lake turbidity, (F) Erythema, invisible regular arrangement of collecting venules (RAC), (G) Erosions,
(H) Nodularity, (I) Normal mucosa, visible RAC, (J) Purple mucus.
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between expert/non-expert endoscopists was evaluated.
Then, the expert/non-expert endoscopists discussed the
results that were inconsistent and reached an agreement,
and the sensitivity, specificity, and accuracy of diagnosis
in the 2 groups were evaluated.

Diagnosis of H. pylori Infection

All patients were classified under the H. pylori gastritis
or the non-H. pylori gastritis groups on the basis of the
results of pathological examination, the carbon-14 urea
breath test, and positive urease test findings® (Figure 2).
According to pathology, they were divided into atrophic/
intestinal metaplasia subgroup.

Statistical Analysis

A correlation analysis was performed to evaluate the rela-
tionship between each individual observation index of
LCI (i.e., redness of fundic gland mucosa, purple mucus
(+), mucous lake turbidity, and granular erosion) and H.
pylori infection. Moreover, the correlation between each
individual observation index of WLI (erythema, presence
of erosions, nodularity, and invisible RAC) and H. pylori
gastritis was assessed. A logistic regression analysis of the
2 classification variables was subsequently conducted
to examine the observation indices that were useful for
the differential diagnosis of H. pylori gastritis. The corre-
sponding partial regression coefficients were then calcu-
lated. As each observation unit is consistent, the partial
regression coefficient represents the contribution of
each individual observation index; thus, different obser-
vation indices were scored according to the partial regres-
sion coefficients. This system was used to score WLI and
LCI by calculating the total scores of all patients. Finally,
a correlation analysis was used to evaluate the relation-
ship between the total scores and H. pylori gastritis. The

receiver operating characteristic (ROC) curve was used
to determine the differential diagnosis of gastritis due to
H. pylori infection or another variable. The corresponding
sensitivity, specificity, and area under the curve were cal-
culated for the ROC curve. Interobserver agreement was
quantified using the kappa statistic. Kappa values (coef-
ficient of consistency) <0.20, 0.21-0.40, 0.41-0.60, 0.61-
0.80, and >0.80 indicated poor, fair, moderate, good, and
excellent agreement, respectively. A P-value <.05 was
considered statistically significant. All statistical analy-
ses were performed using the Statistical Package for the
Social Sciences software version 22.0. The chi-square test
was used to compare the different assessment methods.

RESULTS

In total, 392 patients were included in the study. The mean
age of the participants was 50.8 + 13.4 (range: 18-79)
years. Moreover, 155 (39.5%) patients were men and 237
(60.5%), women. Furthermore, 135 (34.2%) patients were
included in the H. pylori gastritis group and the remain-
ing 257 (65.8%), in the H. pylori-negative group. No sig-
nificant difference was observed in terms of age and sex
between the 2 groups (Table 1; P > .05). There were 116
cases (87.9%) of moderate—severe inflammation and 16
cases of mild inflammation in the H. pylori gastritis group
and 74 cases (28.9%) of moderate-severe inflammation
in the non-H. pylori gastritis group, indicating a significant
difference between the groups, P <.01.In the H. pylori gas-
tritis group, 47.6% of the patients with and 17.3% without
lymphofollicular hyperplasia showed sheet redness of the
mucosa indicating a significant difference; the rest of the
patients showed diffuse redness of the mucosa.

The correlation coefficients of each individual observation
index and H. pylori gastritis are shown in Table 2. For expert

| patients
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Figure 2. Determination of Helicobacter pylori gastritis group and control group.
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Table 1. Characteristics of the Total 392 Study Subjects

Total 392 Study

Factor Subjects Helicobacter pylori Infection (+)  Helicobacter pylori Infection (-)
Age (years) 50.8 +13.4 60.3 +27.8 57.7+243
Range 18-78 18-78 19-75
Sex
Male 155 54 101
Female 237 78 159
Intestinal metaplasia 161 56 105
Active inflammation 156 132 24
Experts
Redness of the fundus gland mucosa 146 115 31
Mucous lake turbidity 184 112 72
Purple mucus 139 102 37
Granular erosion 31 29 2
Erythema 165 103 62
Invisible RAC 177 94 83
Visible RAC 216 40 176
Lavender purple 164 130 34
Mapflike redness and white villous 182 112 70
eminence
Non-Experts
Redness of the fundus gland mucosa 170 112 58
Mucous lake turbidity 146 69 77
Purple mucus 132 78 54
Granular erosion 51 37 14
Erythema 159 96 63
Invisible RAC 166 79 87
Visible RAC 240 79 161
Lavender purple 175 115 60
Map-like redness and white villous 165 99 66

eminence

endoscopists, correlation analysis revealed that purple
mucus (+), mucus lake turbidity, redness of the fundic
gland mucosa, and LClI scores were significantly correlated
to H. pylori infection, and their correlation coefficients
were 0.618, 0.611, 0.730, and 0.762, respectively (P < .05).
A low-to-moderate correlation was observed between
loss of collecting venules (invisible RAC), erythema, and
H. pylori infection. Moreover, their correlation coefficients
were 0.366 and 0.488, respectively (P < .05). Map-like
redness/white villous eminence and lavender purple were
moderately associated with intestinal metaplasia. For non-
expert endoscopists, redness of the fundic gland mucosa

and LCI scores were moderately associated with H. pylori
infection, and their correlation coefficients were 0.463-
0.496 (P <.05). The other observational indices were mod-
erately correlated to H. pylori gastritis. Meanwhile, erosions
and nodularity were not associated with H. pylori infection.
Map-like redness/white villous eminence and lavender pur-
ple were moderately associated with intestinal metaplasia.

The logistic regression model analysis revealed that the
observation indices (redness of the fundic gland mucosa,
granular erosion, purple mucus (+), and mucus lake tur-
bidity) had significant fitting curves and were useful for
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Table 2. Correlation Coefficients of Individual Observation, Scores of 2 Modes and H. pylori Gastritis

Observers Correlation Coefficient P

Experts
Redness of the fundus gland mucosa 0.730 .000
Mucous lake turbidity 0.611 .000
Purple mucus (+) 0.618 .000
Granular erosion 0.469 .000
Erythema 0.488 .000
Erosion 0.470 165
Nodularity -0.415 .765
Invisible RAC 0.466 .000
WLI scores 0.702 .000
LCl scores 0.762 .000
Lavender violet 0.701 .000
Map-like redness and white villous eminence 0.603 .000

Non-Experts
Redness of the fundus gland mucosa 0.563 .000
Mucous lake turbidity 0.430 .000
Purple mucus (+) 0.494 .000
Granular erosion 0.450 .003
Erythema 0.416 .000
Erosion 0.314 .025
Nodularity 0.037 464
Invisible RAC -0.379 .000
WLI scores 0.508 .000
LCl scores 0.506 .000
Lavender violet 0.654 .000
Map-like redness and white villous eminence 0.451 .000

LClI, light color imaging; WLI, white light imaging; RAC, regular arrangement of collecting venules.

the diagnosis of H. pylori gastritis. For the expert endos-
copists, the partial regression coefficients of these
indexes were 2.979, 3.613, 1.308, and 1.389, respectively.
Each individual observation index was scored according
to the approximate value of the partial regression coef-
ficient. Redness of the fundic gland mucosa was scored
with 3 points; granular erosion, 3.5 points; and purple
mucosa and mucus lake turbidity, 1 point. In the WLI
mode, the loss of collecting venules (1.174) and erythema
(1.203) had significant fitting curves. Their partial regres-
sion coefficients were similar, each with a score of 2. The
endoscopic images of these 2 modes were scored accord-
ing to these criteria, and the total scores were calculated.

The sensitivity, specificity, accuracy, positive predictive
value, and negative predictive value of the LCl combined
scores obtained by the expert endoscopists were 91.9%,
91.1%, 95.8%, 85.4%, and 95.5%, respectively. Each indi-
vidual observation and the total scores for the differential
diagnosis of gastritis due to H. pylori or other variables are
depicted in Table 3. The diagnostic accuracy of the LCI
and WLI scores was higher than that of each individual
observation index of each mode (P <.05).

The value of lavender purple in diagnosis of intestinal
metaplasia was higher than that of map-like red/white
villous protuberance (Table 4).
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Table 3. The Sensitivity and Specificity of Total Scores and Each Observation Index in the Diagnosis of Helicobacter pylori Gastritis

Area Under Positive Predictive Negative Predictive

Sensitivity Specificity Curve Value Value

(%) (%) (%) (%) (%)

Experts
Redness of the fundus gland 86.5 88.0 87.2 78.8 93.1
mucosa
Mucous lake turbidity 84.2 721 78.2 60.9 90.4
Purple mucus (+) 76.7 85.9 81.4 73.4 88.1
Granular erosion 21.8 99.2 60.5 935 715
LCl scores > 2.75 91.9 911 95.8 85.4 95.5
Erythema 76.7 76.1 76.4 64.0 87.4
Invisible RAC 70.7 67.8 69.3 531 82.3
WLI scores>1.5 81.5 80.2 83.2 67.8 89.2
Non-Experts
Redness of the fundus gland 82.7 77.6 79.2 64.3 90.2
mucosa

Mucous lake turbidity 52.3 70.0 61.1 47.3 74.4
Purple mucus (+) 59.1 79.3 69.2 59.1 66.3
Granular erosion 28.0 94.5 61.3 72.5 721
LCl score>2.75 84.2 81.5 828 69.9 91.9
Erythema 71.4 75.7 73.6 62.2 82.6
Invisible RAC 59.8 66.0 62.9 47.6 76.5
WLI scores>1.5 827 741 80.7 60.0 90.2

LClI, light color imaging; WLI, white light imaging; RAC, regular arrangement of collecting venules.

The coefficients of consistency between expert/non-
expert endoscopists are shown in Table 5. For expert
endoscopists, the consistency for each individual obser-
vation index was good-excellent in the LCI mode (0.631-
0.801). In the WLI mode, the consistency between expert

endoscopists for erythema and invisible RAC, which are
both significant indicators in the diagnosis of H. pylori
gastritis, was good. The consistency between non-expert
and expert endoscopists for all observation indices was
moderate.

Table 4. The Sensitivity and Specificity of White Light Imaging and Light Color Imaging in the Diagnosis of Intestinal Metaplasia

Area Under Positive Predictive Negative Predictive
Sensitivity Specificity Curve Value Value
(%) (%) (%) (%) (%)
Experts
Map-like redness and white 69.6 74.9 69.6 61.5 82.4
villous eminence
Lavender purple (+) 80.7 85.3 83.4 79.3 86.4
Non-Experts
Map-like redness and white 61.5 715 67.3 60.0 72.7
villous eminence
Lavender purple (+) 71.4 74.0 79.2 65.7 78.8
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Table 5. Kappa Values (Coefficient of Consistency) Between Experts and Non-experts

Observer Kappa Values P
Between Experts
Redness of the fundus gland mucosa 0.732 .000
Mucous lake turbidity 0.611 .000
Purple mucus (+) 0.613 .000
Granular erosion 0.767 .000
Erythema 0.631 .000
Invisible RAC 0.648 .000
Map-like redness and white villous eminence 0.735 .000
Lavender purple (+) 0.801 .000
LCl scores 0.621 .000
WLI scores 0.590 .000
Between Non-Experts
Redness of the fundus gland mucosa 0.620 .000
Mucous lake turbidity 0.518 .000
Purple mucus (+) 0.524 .000
Granular erosion 0.598 .000
Erythema 0.630 .000
Invisible RAC 0.599 .036
Map-like redness and white villous eminence 0.654 .000
Lavender purple(+) 0.700 .000
LCl scores 0.542 .000
WLI scores 0.400 .000
Experts and Non-Experts
Redness of the fundus gland mucosa 0.600 .000
Mucous lake turbidity 0.409 .000
Purple mucus(+) 0.5632 .000
Granular erosion 0.459 .000
Erythema 0.539 .000
Invisible RAC 0.550 0.000
Map-like redness and white villous eminence 0.621 0.000
Lavender purple(+) 0.734 0.000
LCl scores 0.587 0.000
WLI scores 0.506 0.000

LClI, light color imaging; WLI, white light imaging; RAC, regular arrangement of collecting venules.

DISCUSSION which is correlated with gastric cancer.2'3'* These varying
Helicobacter pylori infection is associated with inflamma-  phases and levels of inflammation can differentially affect
tory injury characterized by neutrophil (acute phase) and the performance of endoscopy. Data obtained using WLI
eosinophil/monocyteinfiltration (chronic phase);'” atrophy/  showed that erythema, erosions, nodularity, ulcer, and fold
intestinal metaplasia may occur during the development, hyperplasia can exist alone or in combination.
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An invisible RAC can be observed if there is inflammation
or hyperplasia of the gastric mucosa. A clearly observed
RAC may indicate a normal mucosa. These appearances
can also be observed in the LCI mode, which is highly sen-
sitive to color differences in the surface microstructure of
the mucosa because of factors such as different color of
the marginal crypt epithelium, the intervening part, and
the crypt opening, and inflamed glandular tube at the
edge of erosion. Furthermore, proliferation of the glan-
dular epithelium leads to increased secretion of mucus,
which is purple on LCIl. The mucus lake is cloudy on
endoscopy because of the increased secretion of mucus,
which causes the mucosa to have a purple sand-papered
appearance. Thus, red mucosa, purple mucus, granular
erosion, and mucus lake turbidity were included in the
scope of observation.

In this study, we performed a correlation analysis to assess
the indicators associated with H. pylori infection. The WLI
and LClI scores, redness of the fundic gland mucosa, pur-
ple mucosa, and mucus lake turbidity were significantly
correlated with H. pylori infection, on the basis of the
results obtained by experienced endoscopists. In con-
trast, granular erosion, erythema, and loss of collecting
venules were moderately correlated with H. pylori infec-
tion. No significant correlation was observed between
residual indicators and H. pylori gastritis. Because of the
different endoscopic characteristics of H. pylori gastritis,
the diagnosis of H. pylori infection on the basis of a single
endoscopic characteristic is considered inaccurate.

The study results showed that the sensitivity, specific-
ity, and accuracy of each individual observation index of
WLI for the diagnosis of H. pylori gastritis had a moderate
interobserver agreement between examiners. Previous
studies have reported that the LCl patterns are more sen-
sitive than the WLI patterns in the diagnosis of H. pylori
infection.®> However, because of varying endoscopic char-
acteristics, the specificity and accuracy of the redness
of the gastric fundus mucosa or other individual endo-
scopic features for the diagnosis of H. pylori infection are
not extremely high. Meanwhile, our results showed that
all indices had an accuracy <90% for H. pylori gastritis.
This may be related to different inflammation states and
levels. Our study showed that most of the patients who
had H. pylori gastritis with lymphofollicular hyperplasia
and lymphocytic infiltration showed sheet redness of the
mucosa on endoscopic findings, which may be related to
the fact that lymphofollicular hyperplasia can limit the
spread of inflammation. Infiltration of different inflamma-
tory cells results in different endoscopic manifestations.

Therefore, the effectiveness of the observation indices
in confirming the diagnosis can be affected if each one
is used in isolation. Therefore, logistic regression analysis
was performed to further assess the observation indices
of H. pylori infection in the WLI mode. Then, the WLI com-
bined scores were calculated to improve the diagnostic
rate of endoscopy. Our results showed that erythema
and invisible RAC, but not erosions and nodularity, were
included in the regression model, which was useful for the
differential diagnosis of H. pylori gastritis. These results
are consistent with those obtained by correlation analysis.
On the basis of the corresponding partial regression coef-
ficient, each index scored 2 points, and ROC analysis was
conducted to evaluate the value of the total scores in the
diagnosis of H. pylori gastritis. Our findings showed that
the sensitivity and specificity were higher than each single
observation index if a total score of 1.5 was used as the
cut-off value for diagnosis, but the accuracy was still low.

Moreover, logistic regression model analysis was per-
formed to assess the endoscopic indicators that were
considered useful for the diagnosis of H. pylori gastritis
in the LClI mode. Each index was scored according to
weight, and the total scores of each patient were cal-
culated. Logistic regression model analysis revealed that
redness of the fundic gland mucosa, mucus lake turbid-
ity, purple mucosa (+), and granular erosion had signifi-
cant fitting curves. According to the scoring criteria, these
observation indices play an essential role in the diagnosis
of H. pylori infection. An obvious synergistic effect was
observed among the observation indices. The sensitiv-
ity, specificity, and accuracy of the LCI combined score in
the diagnosis of H. pylori gastritis were 87.2%, 91.1%, and
94.4%, respectively, which were higher than those of the
individual indices. Meanwhile, the diagnostic value of the
LCI combined score was significantly higher than that of
the WLI combined score and each individual observation
index of WLI. The effectiveness of the LCl score in the dif-
ferential diagnosis of H. pylori gastritis may be related to
the pathological characteristics of the disease. Our study
showed that 87.9% of the patients with H. pylori gastritis
had moderate-severe inflammation, and all of them had
active inflammation, while only 28.9% of the patients in
non-H. pylori gastritis group had moderate—severe inflam-
mation, and only 11.2% of them had active inflammation.
Active inflammation of the mucosa results in hyperemia,
which is manifested as redness of the mucosa, while
mild, inactive inflammation shows no obvious signs on
endoscopic examination. LCl is sensitive to the changes
in color, so it is a convenient tool for detecting color dif-
ferences and making a differential diagnosis. Meanwhile,
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because infiltration with different inflammatory cells can
cause different endoscopic manifestations, the LCl score
can enhance the differential diagnosis. For patients with
high confidence in the diagnosis of H.Pylori-gastritis,
there is no need for carbon breath test or pathological
detection of H.Pylori, which saves the time and cost of
treatment.

Atrophic/intestinal metaplasia related to H.pylori gastritis
is a precancerous state of gastric cancer, and its detection
is very important. Serological examination is only sensitive
to severe atrophic/intestinal metaplasia, and endoscopy
is the main method for the diagnosis of mild atrophic/
intestinal metaplasia.’® The sensitivity, specificity and
accuracy of LCI for the diagnosis of intestinal metaplasia
were all above 80%, higher than that of WLI.

The consistency test showed that the diagnostic accu-
racy and consistency of each individual observation index
for diagnosis of H.pylori gastritis, regardless of mode,
among expert endoscopists were significantly higher than
those among non-expert endoscopists. The consistency
of the LCl or WLI combined score between examiners was
lower than that of an individual observation index with
high consistency. The combination of individual obser-
vation indicators can improve the accuracy of diagno-
sis. However, to some extent, it reduces the consistency
between examiners. To improve diagnostic accuracy
and help meet the clinical requirements for consistency
between examiners, the consistency of individual obser-
vation indices must be improved and subjectivity should
be reduced. If more stringent definitions of each obser-
vation index can be established, then the occurrence of
these issues may be reduced among training physicians
who assess imaging results. The consistency among the
examiners for the diagnosis of intestinal metaplasia was
good, especially in LCI mode.

In summary, different degrees of inflammation, pres-
ence/absence of inflammatory activity, and infiltration
with different types of inflammatory cells all lead to dif-
ferent manifestations of gastritis on endoscopic find-
ings. LCI had a better resolution of color differences and
a higher diagnostic rate of H. pylori infection than that
of WLI endoscopy. In addition, the LCI combined score
synthesized the characteristics of H. pylori infection, and
its use improved the diagnostic rate of H. pylori gastritis.
Because this method can predict the presence of H. pylori
infection, it has an important clinical value in the detec-
tion of high-risk patients.
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