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Objective: To evaluate the Li’s and Japanese scoring methods scoring for screening early
gastric cancer in a healthy population.

Methods: During January 2016-December 2018, profiles of the healthy people participated in
a physical examination in the first people’s Hospital of Shanghai were collected. A total of 342
volunteers, including 137 males and 205 females ageing 40-74, were enrolled. After recording the
basic information, all volunteers were scored using the Japan scoring method and the new gastric
cancer screening score (ie, Li’s score). The subjects’ work characteristics (ROC curve) were drawn
according to the patient’s endoscopic pathological examination to indicate early gastric cancer, to
determine the best cut-off point for the diagnosis of early gastric cancer by Japanese scoring and Li’s
scoring, respectively. The sensitivity and specificity of both scoring methods were calculated as
well.

Results: The area under the ROC curve of Japanese and Li’s score, in the diagnosis of early
gastric cancer, was 0.763 and 0.837, respectively. Japanese and Li’s score >14 were con-
sidered as the best cut-off point. The sensitivity and specificity of Li’s scoring were 63.60%
and 91.10%, respectively. The sensitivity and specificity of the Japanese score were 54.50%
and 87.50%, respectively. The area under the ROC curve in Li’s scoring is more significant
than that in Japanese scoring, and there was a substantial difference in the two methods
(P<0.05).

Conclusion: Both Li’s scoring and Japanese scoring have shown good screening value for
early gastric cancer in a healthy population, but Li’s scoring is more sensitive/specific than
Japanese scoring.

Keywords: Li’s scoring, Japanese scoring, early gastric cancer

Introduction

Gastric cancer is the sixth most common cancer in the world and the second most
common cancer leading to death.' There are huge differences in the global distribution
of morbidity and mortality associated with gastric cancer, with the highest incidence in
East Asia.” The incidence and mortality of gastric cancer in China has reached an
alarming level with 42.6% and 45.0%, respectively, while the number of new cases
continues to increase due to population growth and population ageing. Gastric cancer
affects men and women disproportionately, and the incidence of men is almost two
times higher than that of women.®> A global survey indicated that the incidence of
gastric cancer was 35.4% in men and 13.8% in women.* Despite improvements in the
diagnosis and treatment of gastric cancer, the mortality rate of this cancer is still very
high. The 5-year survival rate of gastric cancer in most countries in the world is only

20%.” Japan is one of the ten countries with the highest prevalence of gastric cancer in
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the world, and has made an important contribution to better
understanding the pathogenesis of gastric cancer and early
endoscopic screening to reduce its prevalence.’ In Japan,
a 50% reduction in gastric cancer-related mortality has
been observed between 1975 and 2005.% Early diagnosis of
gastric cancer and better control of the risk factors can reduce
the global incidence of gastric cancer.

At present, about 90% of gastric cancer found in China
belong to the progressive stage, while the prognosis of gastric
cancer is closely related to the timing of diagnosis and treat-
ment, and the 5-year survival rate after the treatment of early
gastric cancer can exceed 90%, and even achieve the cure
effect.” However, the rate of diagnosis and treatment of early
gastric cancer in China is less than 10%, which is much lower
than that in Japan (70%) and Korea (50%).® In the Chinese
Three-Year Action Plan for Cancer Prevention and Control
(2015-2017), it has been clearly stated that there is a need to
promote and improve cancer screening, early diagnosis and
early treatment strategies.

A total of 19,028 subjects were enrolled in the follow-up
visit by the Japanese public health center between 1993 and
2009. Based on age, living habits (smoking, high salt), family
history of gastric cancer and ABC method grouping data,
a Japanese scoring method for gastric cancer screening in the
population was established.” However, whether the Japanese
scoring model is applicable to the Chinese population remains
elusive. The National Center for Clinical Medicine Research
of Digestive Diseases (Shanghai) has recently carried out a big
data, multi-center clinical study involving more than 120
hospitals in China. Based on this study, a new gastric cancer
screening scoring system has been established. The purpose of
this study is to preliminarily verify the value of the Japanese
scoring and propose a new scoring method, ie the Li-Q score,
for gastric cancer prediction in the early cancer stages by
screening healthy people, and to compare the accuracy
between the two scoring methods.

Materials and Methods

General Information

This study was a single-center, retrospective study. The
healthy people who participated in the physical examination
in the first people’s hospital of shanghai during January 2016-
December 2018 were enrolled. Participation criteria include:
(1) age 40-80 years, both male and female are included; (2)
willing to be screened and be able to cooperate with the
completion. Exclusion criteria were as follows: (1) persons
taking drugs (including proton pump inhibitors, H receptor

antagonists, and gastric mucosal protectants), within 2 weeks
since participating physical examination that could affect the
observation in this study; (2) having severe cardiac, liver, and
renal insufficiency, severe neuropathy, or mental disorders;
and (3) having a tendency to bleed and cannot undergo
a biopsy. This study has been approved by the Ethics
Committee of Shanghai First People’s Hospital and the con-
sent of the subjects has been obtained. All participants were
informed about the purpose of the study, and that it was
conducted in accordance with the Declaration of Helsinki.

Japanese Scoring and New Gastric

Cancer Screening Scores

The Japanese public health center has followed up 19,028
subjects between 1993 and 2009 and found 412 gastric
cancer cases in 270,854 persons in these years (average
14.2 years). Based on this data, a prediction model of
gastric cancer risk was established.” This model was
scored on the basis of age, lifestyle (smoking, high salt),
family history of gastric cancer, and ABC method group-
ing data. According to the score, the screening population
was divided into 3 grades, 0—14 were divided into the low-
risk group, 15~19 were divided into the medium risk
group, and 20-23 were divided into the high-risk group
(Table 1).

New Gastric Cancer Screening Scoring
System

A new gastric cancer screening scoring system has been
proposed in the expert consensus opinion of the early

Table |1 Novel Scoring System for Gastric Cancer Screening

Variates Classification Score
Age (years) 40 ~ 49
50~9 5
60 ~ 69 6
>69 10
Gender Female 0
Male 4
Helicobacter pylori antibody Negative 0
Positive |
Serum pepsinogen /Il ratio 23.89
<3.89 3
<1.50 0
Gastrin 17 (pmol/L) 1.50 ~ 5.70 3
>5.70 5
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gastric cancer screening process in China.'®'? It included
5 variables with a total score of 23: (1) Age: 0 for 4049, 5
for 50-59, 6 for 60-69, and 10 for >69; (2) Sex: 4 for male
and 0 for female; (3) Helicobacter pylori infection (Hp
antibody test): positive 1, negative 0; (4) PGR: >3.89 is 0,
<3.89 is 3; (5) G-17: less than 1.50 is 0, 1.50-5.70 is 3,
greater than 5.70 is 5. The screening population was
divided into 3 grades according to the score, 0—11 into
low-risk group, 12—16 into medium risk group and 17-23
into high-risk group (Table 2).

Demographic information, smoking history, consumption
of pickled foods, and family history of gastric cancer, breath
test, Helicobacter pylori antibody, and serum pepsinogen
detection results were recorded after hospital registration.
The risk of gastric cancer was assessed according to the com-
bination of serum PG and H. pylori antibodies (i.e.,”ABC
method”). All the volunteers were then given a Japanese
model score and a new gastric cancer screening score, and
the subjects’ work characteristics (receiver operator character-
istic, ROC) were plotted on the basis of endoscopic pathology
indicating early gastric cancer curve to determine the best cut-
off point of the Japanese model score and the new gastric
cancer screening score in the diagnosis of early gastric cancer,
to analyze their diagnostic value, and to compare the accuracy
between the two scoring methods.

Statistical Treatment

SPSS ver. 22.0 software was used for the statistical analysis.
Pathology results were regarded as the golden standard.
ROC curve was used to determine the best cut-off point

for diagnosis of early gastric cancer, and the sensitivity and
specificity were calculated. The Z test was also used to
compare the area under the ROC curve (accuracy compar-
ison) for the two scores. P<0.05 was statistically significant.

Results

General Situation

Due to the contraindication of gastroscopy and the poor
tolerance of the population to gastroscopy, a large propor-
tion of people are unwilling to undergo routine gastro-
scopy screening, a total of 342 volunteers were included
(Table 3), 137 males and 205 females, aged 40-74 years.
The proportion of people over 60 years of age was the
largest, 185 (54.1%), and 13.4% had a history of smoking,
68.7% had eaten pickled foods, 11.3% had a family history
of gastric cancer, 44.2% had positive breath tests, and
26.9% had Helicobacter pylori antibodies.

Comparison of Risk Stratification Results
of Two Scoring Methods

Early gastric cancer risk stratification in 342 subjects: 313
low-risk cases (91.52%), 27 medium risk cases (7.89%)
and 2 high-risk cases (0.58%) of early gastric cancer were
diagnosed by Japanese scoring. The diagnose rate of Li’s
scoring of low-risk cases, medium risk cases and high-risk
cases were (77.19%, 264), (21.93%, 75), and (0.88%, 3),
respectively (Table 4).

Table 3 General Information of Participants (N=342)

Age (year) 40-74
Table 2 Simplified Scoring Sheet for Risk Assessment of Gastric
. Male/Female (case) 137: 205
Cancer in 10 Years
Items Score Items Score Age (%)
40-50 [case number (%)] 53 (15.5)
Age (year) Family history 5160 [case number (%)] 104 (30.4)
044 Female 0 Male | | No 0 >60 [case number (%)] 185 (54.1)
45-49 Female | Male 3 | Yes |
50-54 Female 2 Male 4 | ABC risk Smoking history
stratification Yes [case number (%)] 46 (13.4)
55-59 Female 3 Male 6 | A 0
60-64 Female 4 Male 8 | B 8 Pickled food eating
65-71 Female 5 Male C I Yes [case number (%)] 235 (68.7)
10
Family history of gastric cancer
Smoking D I Yes [case number (%)] 33 (11.3)
Never before 0
Smoking now | Total score 0-24 Exhale test
Positive [case number (%)] 151 (44.2)
Eating salted caviar
No 0 Helicobacter pylori antibody
Yes | Yes [case number (%)] 92 (26.9)
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Table 4 Comparison of Risk Stratification Results Between the
Two Scoring Methods (Case %)

Scoring Case Risk Stratification
Method Number
Low Risk Medium High
Risk Risk
Japanese scoring 342 313 (91.52) 27 (7.89) 2 (0.58)
Li" Scoring 342 264 (77.19) 75 (21.93) 3 (0.88)

ROC Curve Analysis

The area under the ROC curve of the Japanese score
for the diagnosis of early gastric cancer was 0.763, and
the best cut-off point was 13.5, which means the
Japanese score >13.5 was regarded as early gastric
cancer patients, and the sensitivity and specificity
were 54.50% and 87.50%, respectively. The area
under the ROC curve of the Li’s score for the diag-
nosis of early gastric cancer was 0.837, and the best
cut-off point was 13.5, which means Li’s score >13.5
was regarded as early gastric cancer patients, and the
sensitivity and specificity were 63.60% and 91.10%,
respectively (Figure 1). It concluded that the area
under the ROC curve of Li’s score (0.837) was larger
than that under the ROC curve of Japan’s score
(0.763), which has a significant difference after the
Z test (p>0.01, Z=2.63. The sensitivity and specificity
of each cut-off point of Li’s scoring and Japan’s scor-
ing are given in Table 5.

Comparison of Japanese and New Gastric

Cancer Screening Score Accuracy

The area under the ROC curve of Li’s score (0.837) was
larger than that under the ROC curve of Japan’s score
(0.763), which was a significant difference after the
Z test (P<0.05).

Discussion

Cancer is a sort of disease that results from abnormal cell
proliferation. Despite the various syndromes of diverse can-
cers, uncontrolled cell growth is the most common
symptom.'>!'* Gastric cancer is one of the most common
types of cancer, but at early stages, it does not show any
special signs and symptoms that makes an early diagnosis of
gastric cancer very difficult. Nevertheless, scientists have
identified a number of predisposing factors, including bacter-
ial infection,'® gender difference, age, race, environment,
diet,'® and history of gastric surgery, pernicious anemia,
infectious diseases, and blood-type factors.!” Although the
global prevalence of gastric cancer is declining, the preva-
lence of this disease remains high in Asian countries.'® So,
early-stage screening to achieve an early treatment for gastric
cancer is the focus and difficulty of medical workers.

The 5-year survival rate for gastric cancer in China is low,
and there is a delayed diagnosis.'® Factors contributing to this
delay may include poor understanding of risk factors or
symptoms, and negative attitudes towards screening for
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Figure | Shows the ROC curve analysis of two scoring methods to diagnose early gastric cancer.
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Table 5 Novel Scoring System for Gastric Cancer Screening
Li’s Scoring Japanese Scoring
Cut-Off Point Sensitivity Specificity Cut-Off Point Sensitivity Specificity
9.5 0.818 0.577 9.5 0.727 0.619
10.5 0.818 0.69 10.5 0.545 0.687
1.5 0.727 0.751 1.5 0.545 0.74
12.5 0.636 0.769 12.5 0.545 08Il
13.5 0.636 0911 13.5 0.545 0.875
14.5 0.455 0.954 14.5 0.455 0.915
15.5 0.364 0.979 15.5 0.455 0.929

gastric cancer.”” Gastric cancer is a multi-stage and multi-
factor-related disease. At present, the most studied influen-
cing factors are lifestyle, but there are still some differences
in specific projects.?' H. pylori infection has been identified
as the main cause of gastric cancer, and almost 90% of gastric
cancer cases are attributed to H. pylori infection.”? In this
study, participants who showed positive results in expiratory
tests accounted for 44.2%, which may be related to the eating
habits of residents. In this study, 11.3% of participants had
a family history of gastric cancer. A related study shows that
the proportion of family gastric cancer in patients was higher
than that in healthy people, which may be caused by the
presence of CDHI susceptible gene inheritance in patients
with a family history of gastric cancer. Therefore, under-
standing the risk factors of gastric cancer can provide gui-
dance for the early prevention of gastric cancer.

Gastric cancer risk score screening in a healthy popu-
lation is the basis for the next step into endoscopic screen-
ing, which can effectively improve the positive detection
rate of endoscopic examination. It has the characteristics
of high efficiency, low cost, good compliance, simple and
suitable for large-scale gastric cancer screening. Results of
early gastric cancer risk stratification with the Japanese
scoring method in 342 subjects showed that the cases of
low risk, medium risk and high risk were 313 cases
(91.52%), 27 cases (7.89%) and 2 cases (0.58%),
respectively.

In Li's scoring, 264 cases (77.19%) were diagnosed as
low risk, 75 cases (21.93%) were diagnosed as medium
risk and 3 cases (0.88%) were diagnosed as high risk. By
drawing the ROC curve, it was found that the best cut-off
points of both Li’s score and Japan’s score were 13.5.
Since the actual score can only be an integer, the best cut-
off points of Li’s score and Japan’s score were >13.5. The
sensitivity and specificity of two scoring methods were
63.60%, 91.10% and 54.50% and 87.50%, respectively.

Regarding the comparison of the accuracy between the
two scoring methods, Li’s scoring method was more accu-
rate than that of Japan.

Li’s scoring method was more valuable for the diag-
nosis of early gastric cancer. Based on the results of
statistical analysis, Li’s scoring is more accurate and
superior in predicting early gastric cancer. However,
through a comprehensive evaluation of the two methods,
it was found that either method has advantages and dis-
advantages, and in clinical practice, both scoring methods
should be given equal attention. Carefully reviewing each
item of the two scoring methods, we noticed that the index
weight setting for the Japanese scoring model was deba-
table Reduction of serum G-17 levels could be used as
diagnose index of antral atrophy. However, the G-17 level
decline has not been included in the scoring model. In
addition, it was inappropriate to count HpAb negative to 0
because this could also occur in patients with severe atro-
phy of gastric mucosa and extensive intestinal metaplasia.

A total of 5 variables, age, gender difference, H. pylori
antibody, PG and G-17, were assigned different scores
(weights) in the new gastric cancer screening scoring
system. As environmental (diet and alcohol and tobacco)
and genetic (family history of gastric cancer) factors were
risk factors of precancerous disease in the target popula-
tion of gastric cancer screening,” the ability to distinguish
gastric cancer from precancerous disease is limited. Thus,
the two factors have not been integrated into the new
gastric cancer screening scoring system after statistical
analysis. The same principle also applied to H. pylori
infections, which also belong to the traditional gastric
cancer screening index of the target population, but the
score is only slightly elevated (listed as 1). PG I/PG II is
more significant than PG I, and is regarded as the newly
added quantisation scoring item, along with G-17. The
score of the two items fully reflected the risk of gastric
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cancer, together with the age and gender, constituted the
basis of the new scoring system, which was different from
the previous gastric cancer risk scoring system.

Understanding the risk factors for gastric cancer is an
important prerequisite for healthy behavior. In addition,
knowledge about warning symptoms is critical for early
diagnosis of cancer. Abdominal mass, presence of abdom-
inal fullness and pain are warning symptoms of gastric
cancer. A recent study has shown that knowledge of warn-
ing symptoms can lead to earlier medical treatment, lead-
ing to earlier diagnosis and better prognosis results.**
Attitudes towards screening are significantly associated
with screening behavior.>> In China, there are no national
guidelines or procedures for gastric cancer screening to the
date.”® In clinical practice, it is recommended that high-
risk groups (eg people with H. pylori infection) should
undergo gastric cancer screening.’® In China, public
awareness of risk factors or warning symptoms of gastric
cancer and the popularization of knowledge of gastric
cancer screening should be strengthened.

This study is a single-center, retrospective study
that, to some extent, affected the accuracy and relia-
bility of the results. The main inadequacies of this
study include a relatively small sample size and the
lack of further follow-up of patients. In the future,
a continued work on a multicenter, prospective study
will be launched further to evaluate Li's scoring and
Japan's scoring and to obtain a more accurate and more
Chinese population applicative new method for gastric

cancer screening.

Conclusions

Both Li’s scoring and Japanese scoring have shown good
screening value for early gastric cancer in a healthy popu-
lation, but Li’s scoring is more sensitive/specific than

Japanese scoring.
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