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Abstract

Background: Mongolia is the leading country by the incidence and 
mortality rate of gastric cancer. In 2022 national cancer screening pro-
gram for upper gastrointestinal neoplasia was initiated therefore we 
conducted the multi-center study for determining the gastric cancer 
among Mongolian population. 

Methods: The cross-sectional study was performed to examine 
the detection rate of gastric cancer cases based on national screening 
program from May to September in 2022. The primary outcomes of 
this study was to define detection rate (proportion of positive cases 
among individuals who underwent endoscopic screening) and to de-
termine the characteristics of cancer type including its precursor dis-
ease based on histological examination.

Results: Totally 34,581 people were screened in the 28 endoscopy 
centers. Among them n=262 (0.8%) patients diagnosed with gastric 
cancer based on endoscopic examination. The proportion of early 
stage gastric cancer was n=135 (51.5%) of all screened cancer cases. 

Conclusion: The initiation of Mongolian national gastric cancer 
screening program was useful to detect gastric cancer in early stage 
which further can reduce mortality rate of gastric cancer due to its 
treatment possibilities. Therefore, national screening program should 
be continuous.
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Introduction

The most recent GLOBOCAN report estimated a total of 
1,089,103 incident cases and 768,793 deaths due to gastric can-
cer in 2020 [1]. Globally, gastric cancer is one of the most com-
mon malignancies, accounting for more than 1 million cases per 
year and 5.7% of all cancer diagnoses [2]. The 5-year survival 
prognosis is poor because the majority of cases present with 
distant or distant metastases. Gastric cancer incidence is 5-20 
times higher than the average in East Asian countries, depend-
ing on the geographical area [3]. High-risk regions include Asia 
with the highest incidence rates in several Asian countries, espe-
cially Mongolia, Japan, Korea and China [4]. The reason for this 
geographical variation remains elusive, but may correlate with 
the incidences of Helicobacter pylori (H. pylori) infection, smok-
ing, and the consumption of salt and salt-preserved foods [5]. 

For Mongolians, the incidence and age-adjusted cancer mor-
tality rates for gastric is the highest in the Asia-Pacific region [6], 
and this is due to poor survival or prognosis due to late-stage 
diagnosis and limited quality of health services [7]. In Mongo-
lia, since the mid-1960s, a hospital-based cancer registry data-
base was established at the National Cancer Research Center, 
and the quality of cancer registry data has been maintained at 
a good level since the information was released from the center 
[8]. 

For the future trend although the age-standardized rates 
of GC in most countries have declined including China, Japan, 
South Korea, and Mongolia until 2030, but the absolute deaths 
would still increase significantly, especially in South Korea and 
Mongolia based on Bayesian age-period-cohort model applica-
tion [9]. It might be because of low socio-demographic index 
and aging along with H. pylori infection, smoking, and high-salt 
diet were the main risk factors of gastric cancer occurrence [9]. 

H. pylori infection was the major gastric health problem 
among the Mongolian population that the H. pylori infection 
was high in all parts of Mongolia, with an overall infection rate 
was 70-80%. In addition, environmental factors such as high salt 
intake worsened the clinical outcome [10]. 

According to the national health indicator data, TNM stage 
at the time of cancer diagnosis, gastric cancer diagnosis is 0.4% 
in the carcinoma in-situ stage, 5.1% in stage I, 15.2% in stage 
II, 42.7% in stage III and 36.5% in stage IV 36.5 % were diag-
nosed respectively. In Mongolia most of the diagnoses of gas-
tric cancer are in the late stage. Therefore, early diagnosis of 
gastric cancer with its appropriate treatment choice such as en-
doscopic submucosal dissection and or partial gastrectomy are 
the beneficial for the future prognosis. 

The Government of Mongolia and the Ministry of Health 
provided screening program based on national major risk fac-
tors for communicable and non-communicable diseases includ-
ing cancer screening in 2022. In Mongolia, there is a lack of data 
for gastric cancer screening. Endoscopic screening program 
have been started on May 1, 2022 across Mongolia to diagnose 
upper gastrointestinal tract cancer in a representative popula-
tion over 35 years old. Therefore, we conducted the multi-cen-
ter study for determining the gastric cancer and its background 
diseases among Mongolian population in the initial period of 
screening survey. 

Materials and methods

The research was carried out in accordance with the prin-
ciples of the “International Biomedical Research Ethical Guide-
lines” and the topics, methods and methods approved by the 
Declaration of Helsinki and the decision of the Ethical Subcom-
mittee of the AUSU.

We conducted cross sectional study based on Mongolian na-
tionwide endoscopic screening program among above 35-year-
old peoples. We collected data from 28 endoscopy centers 
from the Ulaanbaatar city, western part (Bayan-Ulgii, Govi-
Altai, Hovd), eastern part (Dornod), southern part (Dundgovi, 
Bayankhongor), northern part (Khuvsgul, Orkhon, Selenge) and 
central part (Arkhangai, Uvurkhangai) of Mongolia from May 
to September in 2022. The data collection from different geo-
graphical locations are described in Figure 1. 

The primary outcomes of this study was to determine the 
incidence rate of gastric cancer based on endoscopic diagnosis. 
Further the secondary outcome of the research among detect-
ed gastric cancer patients, the distribution of cancer type was 
based on histopathological examination. The histological crite-
ria for gastric cancer and its precursor diseases was based on 
using WHO guidelines classification, gastric cancer can be classi-
fied as adenocarcinoma (including dysplasia high grade, poorly 
cohesive and tubular adenocarcinoma, well, moderate, poor 
differentiated adenocarcinoma), signet ring-cell carcinoma, and 
undifferentiated carcinoma. Low grade dysplasia and atypical 
cells are classified as the precursor diseases.

We used appropriate statistical methods in STATA software. 
We calculated mathematical mean M, 95% confidence interval 
(CI 95%) center limit of activity and the relationship between 
the diagnosis percentation and quantitative indicators of endo-
scopic macro changes was determined by one-way table.

Results

Totally 34581 participants data were collected from 28 en-
doscopy centers from Ulaanbaatar city and province hospitals. 
The age range of the study participants was 35 to 93 years old. 
In terms of gender, 56.8% are men and 43.13% are women. The 
mean with SD age of people diagnosed with gastric cancer was 
61.56 ± 1.11, while the mean with SD age of healthy people was 
53.84 ± 0.29 (p value 0.0001). 

Among them 262 (0.8%) patients diagnosed with gastric 
cancer based on endoscopic examination. The proportion of 
suspected early stage gastric cancer cases was n=135 (51.5%) 
based on endoscopic examination. 

Final diagnosis was confirmed by histological evaluation. 
Among gastric cancer suspected screened 262 cases, 77 cases 
were excluded because of lacking histological evaluation. In the 
remaining 185 cases histological examination was performed. 
The n=113 (61.1%) of them diagnosed as the gastric cancer. The 
remaining n=72 (38.9%) cases was precursor gastric cancer dis-
eases. Overall case series is shown in Figure 2 and Table 1 more 
in detail.
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Table 1: Cancer screening result.

Table 1. Cancer screening result (%) (N) Cases ases

Gastric cancer cases based on endoscopic examination (Total case n=34581)

Non-gastric cancer cases 99.20% 34319

Gastric cancer suspected cases 0.80% 262

Proportion of early and advanced gastric cancer (n=262)

Early gastric cancer 51.50% 135

Advanced gastric cancer 48.50% 127

Histological result of total cases (n=185)

Gastric cancer

Dysplasia high grade 4.30% 8

Well differentiated adenocarcinoma 13.50% 25

Moderate differentiated adenocarcinoma 16.80% 31

Poorly differentiated adenocarcinoma 8.60% 16

Cohesive poorly carcinoma 2.20% 4

Tubular adenoma 0.50% 1

Tubulovillous adenoma 0.50% 1

Well differentiated Tubular adenocarcinoma 1.70% 3

Moderate differentiated Tubular adenocarcinoma 1.70% 3

Poorly differentiated Tubular adenocarcinoma 1.10% 2

Neuroendocrine tumor 0.50% 1

Signet cell tumor 7.00% 13

MALT lymphoma 1.10% 2

Undifferentiated adenocarcinoma 1.70% 3

Precursor lesion Dysplasia low grade 37.80% 70

Atypical cells 1.10% 2

Figure 1: The endoscopic screening for gastric cancer data was collected from different geographical locations which are marked 
by dark point.

Discussion

Gastric cancer remains one of the most common and dead-
ly diseases in Mongolia. There are generally no early signs or 
symptoms of stomach cancer and it contains a poor prognosis 
because almost 80% of cases are diagnosed in the late stage 
[6-8]. Therefore, effective management of the prevention, early 
detection, and treatment of stomach cancer is important to re-

duce the mortality. Countries, such as, South Korea, Japan have 
high incidence of stomach cancer but have a low mortality rate 
due to the implementation of national evidence-based preven-
tion and early detection program for stomach cancer [11-15]. 

The age standardized incidence of gastric cancer in Mongolia 
(32.5 in 100,000 populations) is almost similar to Japan (31.6) 
however its mortality rate in Japan (8.2) is far fewer than in 
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Figure 2: The endoscopic screening for gastric cancer cases were 
summarized in flowchart.

Mongolia (24.6). In Mongolia, more than 80% of people diag-
nosed with late-stage of gastric cancer, which results in higher 
mortality rates [6-8]. In the other hand almost 80% of people 
diagnosed with early-stage of gastric cancer among Japanese 
and Korean where national cancer screening programs initiated 
for several decades [16-18]. 

According to the Japanese studies where endoscopic ex-
aminations were introduced, the gastric cancer detection rate 
was 0.30-0.87% for gastroscopic examinations [19,20] and the 
proportion of early-stage cancer was approximately 80% in the 
endoscopic screening group which can reduce mortality rate 
by 40% for gastric cancer [18,21]. Gastric cancer screening by 
endoscopy testing through the National Cancer Screening Pro-
gram of Korean study showed that the detection rates of gastric 
cancer by endoscopy in the first and subsequent rounds were 
2.71 and 2.14 per 1000 examinations, respectively [22]. 

In this study Mongolian national gastric cancer screening 
program showed that the overall gastric cancer detection rate 
was the 0.8% and the proportion of early stage gastric cancer 
was 51.5% based on endoscopic examination which was shown 
the beneficial effect than those period of without screening pro-
gram (20% vs 51.5%) [6-8]. In other words, because of national 
screening program, the early stage gastric cancer detection rate 
was improved 2.5 times that those patients having chance to 
eradicate the cancer based on endoscopic submucosal dissec-
tion or surgical interventions. However, comparing with Japan 
and Korea where having the high incidence of gastric cancer 
area Mongolian early stage gastric cancer detection rate is still 
in the lower range. Therefore, quality of the endoscopic exami-
nation may need to be more improved. 

Despite incidence and mortality rate of gastric cancer declin-
ing global trends, gastric cancer remains an important cause of 
cancer mortality contributing to 8% of all cancer-related deaths 
in 2020. Whilst screening strategies are important for early de-
tection in high-risk populations, the reduction in prevalence of 

H. pylori infection as well as the reduction in other known risk 
factors is key to prevention of gastric cancer [23,24]. Screening 
can detect early and late stage tumors and increase the effec-
tiveness of their treatment. Therefore, it is desirable to increase 
the coverage of screening tests, to maintain a high level of com-
munication and hierarchy between hospitals, and to further im-
prove the effectiveness of cancer diagnosis and treatment.

Conclusion 

The initiation of Mongolian national gastric cancer screen-
ing program was useful to detect gastric cancer in early stage. 
Therefore, national screening program should be continuous.
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