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Abstract
Background and Aim: Chronic atrophic gastritis is a known precancerous lesion for gastric cancer, with an overall 5-year survival less than 20%. However,
there is few new data describing the progression rate from atrophic gastritis
(AG) to gastric cancer in China. We retrospectively analyzed the risk of gastric cancer among patients with AG and aimed to determine the accuracy of
endoscopy diagnosis of AG in China. Methods: Clinical features and endoscopic profiles of chronic atrophic gastritis patients from Wenzhou People’s
Hospital between January 2006 and December 2016 were analyzed retrospectively. Results: There were 61,810 cases analyzed retrospectively. 3641 cases of
atopic gastritis were diagnosed by endoscopy, in which 1704 cases were confirmed by pathological biopsy; the diagnostic coincidence rate was 46.80%;
2631 cases were diagnosed as atrophic gastritis by pathological biopsy, in
which 927 cases were ignored by endoscopy; the miss diagnosis rate was
35.23%. The progression rate from chronic atrophic gastritis and non-atrophic gastritis to gastric cancer respectively was 0.79% and 0.43%. The rate of
intestinal metaplasia in mild AG, moderate AG and severe AG respectively
was 75.63%, 86.18% and 90.32%, 3.42%, 6.27% and 5.16% about dysplasia in
three different degree atrophic gastritis. Conclusions: Endoscopy diagnosis
and pathology diagnosis of AG were statistically different. Patients with
atrophic gastritis have higher risk of developing into gastric cancer, but it
needs further investigation. Different degrees of atrophic gastritis have the
different proportions of intestinal metaplasia and dysplasia.
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1. Introduction
Chronic atrophic gastritis (CAG) is a chronic inflammation characterized by the
reduction or disappearance of the inherent gland of the gastric mucosa. The link
between CAG and intestinal type gastric carcinoma was illuminated by Corra P
in 1988, who deemed that human gastric carcinogenesis was an multistep and
multifactorial process and proposed a classical model about the progress: normal
gastric mucosa → superficial gastritis (later renamed non-atrophic gastritis,
NAG) → atrophic gastritis → small intestinal metaplasia → colonic intestinal metaplasia → mild dysplasia → severe dysplasia → adenocarcinoma [1] [2]. Although
the incidence and mortality of gastric cancer in China are falling, in line with a
worldwide decrease in this condition [3], the National Central Cancer Registry
[4] reported gastric cancer is still the third leading cause of death in China followed by lung cancer and liver cancer. One may estimate that millions of premature deaths may occur annually worldwide due to cancer and ulcer as sequelae of the chronic gastritis [5]. Surveilling and managing atrophic gastritis patients appear to be an effective mean to decrease the mortality of gastric cancer
through early detection and treatment. Great attention has been focused on
CAG, an acknowledged premalignant gastric lesion. Because most of the clinical
symptoms of AG are insidious or lack of specificity, the data available to quantify the gastric cancer risk in patients with AG are very limited and inconsistent. It
is reported that the annual incidence ranged from 0% to 0.2% [6]. On the other
hand, the fare of malignancy strongly guides clinical practices and decision-making, whereby an immediate endoscopy is recommended in elderly
people (more than 45 - 55 years of age) with dyspeptic symptoms by most of international and local consensus statement [7]. This will certainly bring patients
additional psychological and economic burden. Hence, further researches are
badly needed to supplement the database. In this study, clinical data for patients
with AG diagnosed at the Digestive Endoscopy Center of the Wenzhou People’s
Hospital in the past 11 years were retrospectively analyzed. We investigated the
progression rates of chronic atrophic gastritis to gastric cancer in China population, and evaluated coincidence rate of endoscopic diagnosis of atrophic gastritis, with trying to provide a basis for decisions on gastric cancer surveillance
practice in China populations.

2. Methods
2.1. Endoscopic Database
In the research database we compiled 92,438 records relating to 61,810 people
who had undergone at least one endoscopic examination with stomach biopsy in
Wenzhou People’s Hospital between January 2006 and December 2016. The
Ethics Committee of Wenzhou Medical University, to which the Wenzhou
People’s Hospital is affiliated, approved the protocol. Each record concludes
completed information of the patients’ basic information, endoscopy and pathological detail reports.
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2.2. Inclusion Criteria
1) atrophic gastritis (AG), which is defined as loss of glandular tissue with and
without metaplasia; 2) superficial gastritis(now called non-atrophic gastritis,
NAG); 3) further, the data were respectively extracted from the patients with
AG, who were associated with intestinal metaplasia (IM), or combined with dysplasia; 4) at the same time, the data of AG evolved into carcinoma and NAG
evolved into carcinoma were respectively extracted.
In accordance with the Updated Sydney System [8] [9], the degrees of dysplasia and non-atrophic gastritis were respectively classified into four grades: 0 =
none, 1 = mild, 2 = moderate, and 3 = severe. Intestinal metaplasia and dysplasia
were also classified into four grades as follows: 0 = none, 1 = mild, 2 = moderate,
and 3 = severe.
There are three main routines to analyze the data meeting inclusion criteria
(Figure 1):
To compare the diagnose coincidence of CAG between endoscopy and pathological biopsy, we extracted two groups data from patients completed pathological biopsy examination with endoscopy. One group is CAG defined by endoscopy, but performed NAG under the microscope. The other group is just the
opposite.
All of CAG diagnosed by biopsy as a study group, at the same time, all nonatrophic gastritis were regarded the control group. We retrospectively review
those patients’ whole endoscopic data to find how many individuals developed
to cancer before his or her last examination.
According to the Updated Sydney System mentioned above, we classified
chronic atrophic gastritis into three grades: mild, moderate and severe CAG to
count quantities of those three different degrees atrophy accompanied by intestinal metaplasia or dysplasia.

Figure 1. Study population, study aims and results of progress rates, AG, atrophic gastritis; IM, intestinal metaplasia.
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2.3. Statistical Analysis
SPSS 17.0 statistical package for Windows was used for the statistical analysis.
Comparisons of continuous variables were made by using the student’s t test.

3. Results
There were 61,810 patients recruited, in which 51.62% were male with median
age of 48.51 years and 48.38% female with median age of 45.53 years (Table 1).
27,413 patients have underwent endoscopy and pathological examination,
3,641 cases of atrophic gastritis were diagnosed by endoscopy, in which 1,704
cases were confirmed by pathological biopsy, the diagnostic coincidence rate was
46.80%; 2,631 cases were diagnosed as atrophic gastritis by pathological biopsy,
in which 927 cases were ignored by endoscopy, the miss diagnosis rate was
35.23%. Endoscopy diagnosis and pathology diagnosis of AG were statistically
different (p < 0.001) (Table 2).
There were 2,631 patients of atrophic gastritis who were diagnosed by pathological biopsy, of whom 21 developed into gastric cancer; Control group, consisted by 16,680 non-atrophic gastritis, of whom 72 patients developed into gastric cancer. Generally speaking, the progression rates from chronic atrophic gastritis and non-atrophic gastritis to gastric cancer respectively was 0.79% and
0.43%. The result showed no significant statistic difference (p = 0.283) (Table 3).
The rate of intestinal metaplasia in mild AG, moderate AG and severe AG respectively was 75.63%, 86.18% and 90.32% (p < 0.001); 3.42%, 6.27% and 5.16%
about dysplasia in three different degree atrophic gastritis (p = 0.004). The rate
Table 1. The socio-demographic characteristics of study participants (n = 61,810).
Gender

Proportion

Median age

Man

51.62%

48.51

Women

48.38%

45.53

Table 2. Diagnosis of atrophic gastritis.
Groups

AG

NAG

total

endoscopy

3,641 (5.89%)

58,169 (94.14%)

61,810

biopsy

2,631 (9.68%)

24,543 (90.32%)

27,174

total

6272

82,712

88,984

P Value

p < 0.001

AG, atrophic gastritis; NAG, not atrophic gastritis. P < 0.001.

Table 3. Cancerization of AG and non-atrophic gastritis.
Cancerization

556

Yes

No

Total

atrophy gastritis

21 (0.79% )

2,610

2,631

non-atrophic gastritis

72 (0.43%)

11,608

11,680

P Value
p = 0.283
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of intestinal metaplasia in mild non-atrophic gastritis, moderate non-atrophic
gastritis and severe non-atrophic gastritis respectively was 24.24%, 33.93% and
27.88% (p < 0.001); 1.34%, 1.53% and 1.47% about dysplasia in three different
degree atrophic gastritis (p = 0.687) (Table 4, Table 5).
The rate of intestinal metaplasia in AG group and non-atrophic gastritis
group was 80.19% and 43.07% respectively (p < 0.001). The rate of dysplasia in
AG group and non-atrophic gastritis group was 4.52% and 2.05% respectively (p
< 0.001) (Table 6).

4. Conclusion
Endoscopy diagnosis and pathology diagnosis of AG were statistically different.
Patients with atrophic gastritis have higher risk of developing into gastric cancer,
but needs further investigation. Different degrees of atrophic gastritis with the
proportions of intestinal metaplasia and dysplasia different, the follow-up of
atrophic gastritis patients is essential.
Table 4. The rate of IM and dysplasia in different degree of AG.
AG

combined IM

total

Yes

No

2,110

521

combined dysplasia

Total

P Value

Yes

No

2,631

P < 0.001

Total

P Value
p = 0.004

119

2,512

2,631

1,551

53
(3.42%)

1,498
(96.59%)

1,551

moderate
797
128
AG
(86.16%) (13.84%)

925

58
(6.27%)

867
(93.73%)

925

140
(90.32%)

155

8
(5.16%)

147
(94.84%)

155

mild AG

severe AG

1,173
378
(75.63%) (24.37%)

15
(9.68%)

AG, atrophic gastritis; IM, intestinal metaplasia. All diagnosis referred to histodiagnosis.

Table 5. The rate of IM and dysplasia in different degree of non-atrophic gastritis.
non-atrophic
gastritis

total

combined IM

combined dysplasia

Yes

No

Total

P Value

Yes

No

Total

P Value

5,030

11,650

11,680

p < 0.001

239

16,441

11,680

p = 0.687

7,297

98
7199
(1.34%) (98.66%)

7,297

2,793
5,435
(33.95%) (66.05%)

8,228

124
8,104
(1.51%) (98.49%)

8,228

322
833
(27.88%) (72.12%)

1,155

17
1,138
(1.47%) (98.53%)

1,155

mild

1,915
5,382
(24.24%) (73.76%)

moderate
severe

Table 6. The rate of IM and dysplasia in non-atrophic and atrophy gastritis.
atrophy gastritis

non-atrophic gastritis

P Value

combined IM

2,110 (80.19%)

5,030 (43.07%)

p < 0.001

combined dysplasia

119 (4.52%)

239 (2.05%)

p < 0.001
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5. Discussion
A large-scale population-based cohort study, with a 13-year follow-up in Japan
found that gastric screening can significantly reduce the mortality of gastric
cancer [10]. So the vigilant follow-up in the high risk groups, such as atrophic
gastritis populations, is an effective strategy for improving the bad condition of
gastric cancer. In Western countries, AG is generally observed in histological
examination of random biopsies obtained during endoscopy; whereas in Asian
countries including China, the presence and extension of AG are frequently observed by endoscopy [11]. From our conclusions, the accuracy of endoscopy diagnosis of atrophic gastritis is low, only 46.80%, and the miss diagnosis rate is
high, up to 35.23%. How to improve the endoscopy diagnosis of atrophic gastritis? Research [12] has shown that gastric xanthelasma(s) is a warning endoscopic
sign for the presence of AG and advanced intestinal metaplasia. However, in our
study, we haven’t found any gastric xanthelasma(s). There exists another
non-invasive measure to assess CAG, which is serum PGI and PGII analysis [13]
[14]. According to a study in Sweden [15], serological and histological testing for
atrophic gastritis showed 96% agreement. Another important result we have
found was that the progression rate of atrophic gastritis to gastric cancer (0.79%)
was higher than that of non-atrophic gastritis (0.43%), consistent with the Correa P pattern. But the difference was not significant; this may due to the sample
and the multiple choices of patients to undergo the procedure. There are several
hospitals available for AG patient follow-up, and the loss ratio of follow-up is
more likely higher in AG patients than which in non-atrophic gastritis participants. Chooi EY et al. [16] conducted a retrospective analysis involving 1592 patients who underwent endoscopy during 1985-2009 at Renji Hospital, Shanghai,
China. One of their results is that 1.44% patients presented with gastric cancers
resulting from CAG. The lower incidence in our study may be caused by the
shorter follow-up periods. On the other hand, with the degree increased in
atrophy, intestinal metaplasia (75.63%, 86.16%, 90.32%) (p < 0.001) and dysplasia (3. 42%, 6.27%, 5.16%) (p = 0.004) also showed an increasing trend, suggesting that a raise in the degree of atrophy may lead to an increased risk of gastric
cancer. Correspondingly, patients with a high level non-atrophic gastritis show a
high risk of combining

IM (p < 0.001) but the significance of different degree

non-atrophic gastritis combined dysplasia was low (p = 0.687). Moreover, compared with non-atrophic gastritis, AG has higher rate of IM (p < 0.001) and dysplasia (p < 0.001). Many researches have illuminated the progressive process of
CAG to gastric cancer, an observational cohort study [17] established in Sweden
also showed that all stages of Correa’s cascade predicted an incidence of gastric
cancer. Their observed progression rate approximately 1.17% with gastritis, 2%
with atrophic gastritis within 20 years among patients who undergo gastroscopy
with biopsy for clinical indications. Qiang Z et al. [18] found that the incidence
of dysplasia of atrophic gastritis patients with a course more than 10 years as
high as 42.4%. Therefore, the monitoring and early intervention of precancerous
lesions, especially atrophic gastritis, are important for reducing the incidence of
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Y.-R. Hu et al.

gastric cancer. Our study further validated the occurrence of gastric cancer
which is a multistep process and follow-up to AG patients is essential. As our
research is a retrospective study, there is some unavoidable bias in the findings,
such as, patients may choose several hospitals for treatment during the eleven
years, and we just analyzed data in our hospital. Further study of large sample
and in multiple centers should be organized.
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