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On May 16, 1961, by the decree of the leaders of the People's Congress of the Mongolian People's Republic,
the Mongolian Academy of Sciences was established with 3 institutes, one of which is the Institute of
Medical Sciences.

It is the first medical research institution to conduct research and studies based on evidence and to
combine teaching and clinical practice based on scientific knowledge.

From 2024, Institute of Medical Sciences is operating under the auspices of the Ministry of Economy and
Development by the legislation of the Mongolian government.
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TRANSLATIONAL AND CLINICAL
RESEARCH IN MONGOLIA

Since 2021, TACRIM - International Scientific Conference occurs biennially, attracting
researchers from Australia, South Korea, Russia, Taiwan, and Mongolia. They discuss
translational research in field of the internal medicine, cardiovascular surgery, neurology,
oncology, and biomedicine.
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Background I

Age-Standardized Rate (World) per 100 000, Incidence and Mortality, Both sexes, in 2022 Age-Standardized Rate (World) per 100 000, Incidence and Mortality, Both sexes, in 2022
Continents Stomach
(Top 15 cancer sites) Countries (Top 15)
Incidence Mortality - 3
Incidence Mortality
Breast

oo

Korea, Republic of

Prostate
Lung 4
Colorectum Tajikistan
Cervix uteri Iran, Islamic Republic of

Stomach Azerbaijan

Kyrgyzstan
i nyToN

Globocan 2018 Globocan 2020

Liver

Corpus uteri

Owry JANS] Rank ASR Rank
m: Mongoli | Incidence 33.1 2 32.5 1
— - Mortality | 25.0 |1 246 |1
B S Japan |Incidence |275 |3 316 |2
P Mortality 9.5 22 8.2 34
e South |Incidence [39.6 |1 279 |3
Gastric cancer remains a leading cause of Korea Mortality 7.0 19 6.1 56
cancer death worldwide.

Hiyriest nividerive alid imul Lality.



Our research in this field

To determine the regional distribution of
gastric cancer and assess its association
with some risk factors

Gastric
cancer
distributio
n and
mapping
by regions

9 districts
of capital
city and
326 soums
in 21
provinces

Case-
control
study to
identify
gastric
cancer risk
factors

Study on
health risk
of
chemical
substance
s in widely
consumed
food
products

Enrolled 120 gastric cancer
patients and 120 healthy
subjects

Study on
heavy
metal

content in
soil and

water that

may cause
cancer

9 districts
of capital
city and 79
soums in
21
provinces

To study serum
biomarkers for
early detection
of gastric cancer

and evaluate
risk

ELISA:
PGlI, PGII,
G-17,
PGI/PGII

114 people
in 3 groups
(cancer,
atrophic
gastritis,
healthy)

To investigate
and assess
gastric cancer
tissue
biomarkers
using
immunohisto-

chemical
me?;lnods

Immunohi
sto-
chemistry:
PGC,
MMPS6,
MMP9, Ki-
67

120
subjects (in
4 groups)

To evaluate
the quality
of life of
gastric
cancer
patients

Tool:
EORTC
QLQ-C30

59 patients
undergoing
surgery

To study issues related to reducing
gastric cancer incidence and
determine preventative measures

Study on
early
detection
and
screening
methods
for gastric
cancer

42 eLrIy—
stage and
42 late-
stage
diagnosed
patients,
total 84

Study on
the
effectiven
ess of
public
awareness
campaigns
on gastric
cancer

Randomly
selected
320 people

Research
on human
resources,
facilities,
and

equipmen
t in cancer
research

Dncongists,
endoscopist
s, surgeons
from 21
provinces
and 9
districts of
the capital



Epidemiology in Mongolia S

Incidence of gastric cancer in Mongolia, 2009-2018, per 100 000
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--------- Linear (Esophageal ~ Linear (Gastric
cancer) cancer)

Source: Prevalence of gastric and esophageal cancers and risk factors in Mongolia, Project
report 2020



Epidemioloav in Mongolia

Incidence of Gastric cancer, by region, 2009-2018, per 100 000




Epidemiology in Mongolia |

Anatomical sites of gastric

cancer
Pathology:
¥ Pyloric CombLned
g 2,0/0
* Adenomacarcinoma 75.0% antrum
25,00%

Mucinous carcinoma — 11.1% Cardia
Y 27.80%

Tubular carcinoma — 2.8%

Papillary carcinoma — 2.8%

Poorly cohesive — 8.3%



Major Risk Factors in Mongolia [
EEE e o

H. Pylori infection

Strongest risk,
« present in 70-80% of patient with gastric diseases
+ =80% in general population

High salt diet & hot
beverages

Damages gastric mucosa; elevates risk, especially with H.
pylori

Smoking, alcohol

Lifestyle behaviors that increase cancer risk

Low fruit/veg intake

Lack of protective dietary components

Family history

Significant genetic predisposition

Socioeconomic &
geographic factors

Late diagnosis and limited access to care amplify risk

Akbari A, Ashtari S, Tabaiean SP, Mehrdad-Majd H, Farsi F, Shojaee S, et al. Overview of epidemiological characteristics, clinical features, and

risk factors of gastric cancer in Asia-Pacific region. Asia-Pacific Journal of Clinical Oncology. 2022,18(6):493-505.

D'Elia L, Galletti F, Strazzullo P. Dietary salt intake and risk of gastric cancer. Cancer treatment and research. 2014;159:83-95. Epub 2013/10/12.

Choi YJ, Kim N. Gastric cancer and family history. The Korean journal of internal medicine. 2016;31(6):1042-53.



Major Risk Factors in Mongolia [

Case-control study to identify gastric cancer risk factors

Enrolled 120 gastric cancer patients and 120 healthy subjects

Variables — Eating habits subjects |groups OR (95% ClI)

, _ 0.43 (0.25-
Eating at regular times (yes, %) 65 (54.2) |39 (33.6) 0.73) 0.002*
Eating after 6 pm (yes, %) 80 (67.2) |98 (81.7) 1.42 (1.11-1.83) | 0.012*
_ 0.39 (0.23-
Chewing food slowly (yes, %) 88 (73.9) |63 (52.5) 0.67) 0.001*
Eating meat only after thoroughly cooking 0.80 (0.47-
78 (66.1) |73 (60.8) 0.422
(yes,%) 1.35)
_ 2.22 (1.27-
Consuming leftover food (yes, %) 70 (58.3) |90 (75.6) 0.006*
| Protective factors (green): Regular meals, chewing slowly, and thorot Igr%ﬁ}nnnf
Risi fachersire): B?m consuming leftqyej fgod, angd grily galted_tea consumption giggdficantly
AKE! SORE 4440 Y. :
o . . 1.97 (1.18-
Drinking salted tea dialy (Tunm, %) 48 (40.7) |69 (57.5) 3.30) 0.01*




Major Risk Factors in Mongolia [

Case-control study to identify gastric cancer risk factors
Enrolled 120 gastric cancer patients and 120 healthy subjects

Healthy Case

Variables subjects group OR (95% CI)
n (%) n (%)

Smoking as soon as wake up in the morning (Tnnm, 16 (33.3) 33 (55.0) 2.44 (1.11-
) 5.37)
Family history (father and mother) of gastric cancer 2.88 (1.07-
(yes,%) 6 (5.8) 15(15.2) 7.78)
Family history (sibling) of gastric cancer (yes,%) 5{5.5) 16 (15.2) g'gg)”.og-
History of previous gastric diseases (yes,%) 32 (28.1) 67 (58.8) g.gg)(z.m-
2.81 (1.23-

Riskofiactors! (pedyrismbadio H(pert/family history, gastric dide4sd History30 (60.0) 6.45)




Recommendation
Prevention

Eradicate H.
pylori infection

Increase fruit
and vegetable

consumption

Maintain a
healthy body Quit smoking
weight



H. pylori testing and eradication _

in high-risk groups

800 randomly selected subjects in Uvs province

10000%
9000%

oo o0,
7000% 7450)0%
6000%

5000%

4000%

3000%

2000%

1000%

0%

18-29 30-39 40-49 50-569  60-aac
A23LW

Age groups




KAP studies




Cancer Awareness Campaigns
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Biomarkers for Screening D

Pepsinogen

Na. 7| Proc. Jpn. Acad., Ser. B 87 (2011 s
H.Pylori IgG

Review

Gastric cancer screening by combined assay for serum anti- Helicobacter Ne gative POSitive

pylori IgG antibody and serum pepsinogen levels —*ABC method™
By Kazumasa Mk Negatlv A

(Communicated by Taknshi SUGIURA, MLIA e

Pepsinog

Abstract: The current status of screening for gastric cancer-risk (gastritis A, B, C, D) en o+ o
method using combined assay for serum anti- Helicobacter pylori (Hp) 1gG antibody and serum P
pepsinogen (PG) levels, “ABC method”, was reviewed and the latest results of our ongoing trial are Osltlve
reported. It was performed using the following strategy: Subjects were classified into 1 of 4 risk
groups based on the results of the two serologic tests, anti- Hp 1gG antibody titers and the PG Tand
I levels: Group A [Hp(=)PG(=)], infection-free subjects; Group B [Hp(+PG(=)], chronic atrophic
gastritis (CAG) free or mild; Group C |Hp{+ )PG(+ )], CAG; Group D [Hp(=PG(+)]), severe CAG

with extensive intestinal metaplasia. Continuous endoscopic follow-up examinations are required to Pepsinngen reference range

detect early stages of gastric cancer, Asymptomatic Group A, which accounts for 50-80% of all the

subjects may be excluded from the secondary endoscopic examination, from the viewpoint of pepsinngen I < 70 nglml' pepsinogen II" ratio > 3_“

efficiency. Hp-infected subjects should be administered eradication treatment aimed at the

prevention of gastric cancer,

Keywords: gastric cancer, cancer screening, pepsinogen (PG) 1, 11, anti- Helicobacter pylari
(Hp) 1gG antibody, serum pepsinogen test method (PG method), screening for gastric cancer-risk
(gastritis A, B, C, D) method (ABC method)

Miki K. Gastric cancer screening by combined

assay for serum anti-Helicobacter pylori IgG

antibody and serum pepsinogen levels - "ABC

method". Proceedings of the Japan Academy
Series B, Physical and biological sciences.
2011,;87(7):405-14.



Biomarkers for Screening o

Pepsinogen
e O N N
Ohataetal.  Study population 2341 1316
A0 Gastric cancer 0 19 24 2
Gastric cancer (per 1000) - 8.12 18.24 64.52
Watabe et al.  Study population 3324 2134 1082 443
A Gastric cancer 1 6 18 12
Gastric cancer (per 1000) 2.1 2.81 16.64 27.09
Mizunoetal.  Study population 647 1094 1054 69
L Gastric cancer 2 15 41 3

Gastric cancer (per 1000) 3.09 1B.1 38.9 43.48



Biomarkers for Screening
Pepsinogen

ELISA: serum pepsinogen | (PGI), pepsinogen | (PGlI), PGI/PGII, gastrin-17 (G-17)

14 subjects in 3 groups (cancer, atrophic gastritis, healthy)

(A p<0.05 (B)
% Ip<0.05 | "
: |
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Biomarkers for Screening o

Pepsinogen

ELISA: serum pepsinogen | (PGI), pepsinogen | (PGlI), PGI/PGII, gastrin-17 (G-17)

114 subjects in 3 groups (cancer, atrophic gastritis, healthy)

Risk of gastric cancer - ABC(D) method

I E N I I

Pepsinogen Normal PGl <35.25, PGl £35.25,
PGI/Il =5.27 PGI/Il £5.27

H.Pylori IgG ‘ Negative ’ Positive ’ Positive ’ Negative

Healthy subjects 28.9% 57.9% 5.3% 7.9%

Gastric cancer 22.2% 33.3% 25.0% 19.4%

OR (95% CI) ref 0.75 (0.24-2.37) 6.19 (1.04-36.78) 3.21 (0.63-16.38)

p value - 0.62 0.04 0.16




Biomarkers for Screening S

Pepsinogen

Immunochistochemistry: tissue pepsinogen C (PGC)

120 subjects in & groups

Superficial Atrophic Intestinal Gastric cance
gastritis gastritis metaplasia
3.61+2.0 3.31+£1.75

6.20+2.61 5.45+2.47




ecommentatior I

Screening

BEFORE

o

yspepsia patients-

100% Pepsinogen

v

Atrophic and non-
atrophic gastritis

Endoscopy + l

biopsy Endoscopy + biopsy No need for
endoscopy. GERD
or NERD

conceivable



Biomarkers for Screening _
Other

Immunohistochemistry: tissue Ki-67, MMP2, MMP9
120 subjects in & groups (SG, superficial gastritis; AG, atrophic gastritis; IM, intestinal metaplasia; 6C, gastric cancer)
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Biomarkers for Screening
Other

Immunofluorescence: tissue Ki-67, MMP2, MMP9
120 subjects in &4 groups (SG, superficial gastritis; AG, atrophic gastritis; IM, intestinal metaplasia; GC, gastric cancer)

MMP9 Merge

DAPI Ki-67 Merge DAPI

SG

AG

GC

i (x400)

DAPI-(4',6-diamidino -2-phenylindole)



Current challenges N

Research

_ Gastric
D auon cancer Diagnosti
strategic

program challen £ Stape Early detection and
diagnosis at stages I-

Erlldnce primary prevention

= Improve knowledge, attitudes
regarding gastric cancer risk

Effective and H.pylori infection
treatment - Detect and treat H.pylori
infection
=~ Screening

Improve early-stage
endoscopic
treatment



Expand joint project and joint publications

1

FUTURE Increase student exchange activities

COLLABORATION

Expand joint international conference organizing
activities

Establish academic exchange activities




I R INSTI#U@)}-’MEDICA it

| NAMED AFTER SHAGDARSU



