World Journa

World ] Gastrointest Endosc 2024 August 16; 16(

Baishideng Publishing Group Inc



Endoscopy

World Journal of
(]- ¢ E Gastrointestinal

Contents Monthly Volume 16 Number 8 August 16, 2024

EDITORIAL

439 Challenges and advancing strategies of endoscopic submucosal dissection for early gastric cancer: The
puzzle of eCura C1
Calabrese G, Manfredi G, Maida MF, Mandarino FV, Shahini E, Pugliese F, Cecinato P, Laterza L, Sinagra E, Sferrazza S

445 Cold snare polypectomy: A closer look at the efficacy and limitations for polyps 10-20 mm in size
Chaptini LA, Jalloul S, Karam K
MINIREVIEWS

451 Unveiling hidden outcomes in malignant gastric outlet obstruction research - insights from a "Pancreas
2000" review
Vilas-Boas F, Rizzo GEM, De Ponthaud C, Robinson S, Gaujoux S, Capurso G, Vanella G, Bozkirli B
ORIGINAL ARTICLE
Observational Study

462 Effectiveness of serological markers of gastric mucosal atrophy in the gastric precancer screening and in
cancer prevention
Kotelevets SM, Chekh SA, Chukov SZ
CASE REPORT

472 Colonic schistosomiasis mimicking cancer, polyp, and inflammatory bowel disease: Five case reports and
review of literature
Mulate ST, Nur AM, Tasamma AT, Annose RT, Dawud EM, Ekubazgi KW, Mekonnen HD, Mohammed HY, Hailemeskel
MB, Yimer SA

483 Esophageal ulcer and multisystem inflammatory syndrome after COVID-19: A case report
Yang N, Liu Z, Jin T, Xin HW, Gu L, Zheng Y, Zhou HX, Li N, Liu XJ

489 Endoscopic ultrasound-guided treatment of isolated gastric varices entwined with arteries: A case report
Zhang HY, He CC, Zhong DF

494 Heterotopic mesenteric ossification caused by trauma: A case report
Zhang BF, Liu J, Zhang S, Chen L, Lu JZ, Zhang MQ
RETRACTION NOTE

500 Retraction note to: Association between triglyceride-glucose index and colorectal polyps: A retrospective
cross-sectional study
Teng YJ, Yang YX, Yang JJ, Lu QY, Shi JY, Xu JH, Bao J, Wang QH

Buissdenge  VWIGE | https://www.wjgnet.com I August 16,2024 | Volume16 | Issue8



World Journal of Gastrointestinal Endoscopy

Contents

Monthly Volume 16 Number 8 August 16, 2024

ABOUT COVER

Editorial Board Member of World Journal of Gastrointestinal Endoscopy, Maria Elena Riccioni, MD, PhD, Adjunct
Professor, Surgical Endoscopy Unit, Catholic University of Rome, Rome 00168, Italy. mariaelena.riccioni@unicatt.it

AIMS AND SCOPE

The primary aim of World Journal of Gastrointestinal Endoscopy (WJGE, World | Gastrointest Endosc) is to provide
scholars and readers from various fields of gastrointestinal endoscopy with a platform to publish high-quality basic
and clinical research articles and communicate their research findings online.

WJGE mainly publishes articles reporting research results and findings obtained in the field of gastrointestinal
endoscopy and covering a wide range of topics including capsule endoscopy, colonoscopy, double-balloon
enteroscopy, duodenoscopy, endoscopic retrograde cholangiopancreatography, endosonography, esophagoscopy,
gastrointestinal endoscopy, gastroscopy, laparoscopy, natural orifice endoscopic surgery, proctoscopy, and
sigmoidoscopy.

INDEXING/ABSTRACTING

The WJGE is now abstracted and indexed in Emerging Sources Citation Index (Web of Science), PubMed, PubMed
Central, Reference Citation Analysis, China Science and Technology Journal Database, and Superstar Journals
Database. The 2024 Edition of Journal Citation Reports® cites the 2023 journal impact factor (JIF) for W]GE as 1.4; JIF
without journal self cites: 1.4; 5-year JIF: 1.7; JIF Rank: 111/143 in gastroenterology and hepatology; JIF Quartile:
Q4; and 5-year JIF Quartile: Q4.

RESPONSIBLE EDITORS FOR THIS ISSUE

Production Editor: Y7-Xuan Cai; Production Department Director: Xu Guo, Cover Editor: Jia-Ping Yan.

NAME OF JOURNAL INSTRUCTIONS TO AUTHORS

World Journal of Gastrointestinal Endoscopy https:/ /www.wijgnet.com/bpg/getinfo/204

ISSN GUIDELINES FOR ETHICS DOCUMENTS

ISSN 1948-5190 (online) https:/ /www.wjgnet.com/bpg/Gerlnfo/287

LAUNCH DATE GUIDELINES FOR NON-NATIVE SPEAKERS OF ENGLISH
October 15, 2009 https:/ /www.wijgnet.com/bpg/gerinfo/240
FREQUENCY PUBLICATION ETHICS

Monthly https://www.wjgnet.com/bpg/Gerlnfo/288
EDITORS-IN-CHIEF PUBLICATION MISCONDUCT

Anastasios Koulaouzidis, Bing Hu, Sang Chul Lee, JooYoung Cho https:/ /www.wijgnet.com/bpg/gerinfo/208
EDITORIAL BOARD MEMBERS ARTICLE PROCESSING CHARGE

https:/ /www.wjgnet.com/1948-5190/editotialboard.htm https:/ /www.wjgnet.com/bpg/gerinfo/242
PUBLICATION DATE STEPS FOR SUBMITTING MANUSCRIPTS
August 16, 2024 https:/ /www.wignet.com/bpg/Gerlnfo/239
COPYRIGHT ONLINE SUBMISSION

© 2024 Baishideng Publishing Group Inc https:/ /www.f6publishing.com

PUBLISHING PARTNER PUBLISHING PARTNER's OFFICIAL WEBSITE
Digestive Endoscopy Center of West China Hospital, SCU http:/ /www.cd120.com/index.html

© 2024 Baishideng Publishing Group Inc. All rights reserved. 7041 Koll Center Parkway, Suite 160, Pleasanton, CA 94566, USA

E-mail: office@baishideng.com https://www.wjgnet.com

63%9@ WIGE | https://www.wjgnet.com I August 16,2024 | Volume16 | Issue8


https://www.wjgnet.com/bpg/gerinfo/204
https://www.wjgnet.com/bpg/GerInfo/287
https://www.wjgnet.com/bpg/gerinfo/240
https://www.wjgnet.com/bpg/GerInfo/288
https://www.wjgnet.com/bpg/gerinfo/208
https://www.wjgnet.com/1948-5190/editorialboard.htm
https://www.wjgnet.com/bpg/gerinfo/242
https://www.wjgnet.com/bpg/GerInfo/239
https://www.f6publishing.com
mailto:office@baishideng.com
https://www.wjgnet.com

443

Submit a Manuscript: https:/ /www.f6publishing.com

DOI: 10.4253 / wjge.v16.i8.462

World Journal of
Gastrointestinal
Endoscopy

World | Gastrointest Endosc 2024 August 16; 16(8): 462-471

ISSN 1948-5190 (online)

Observational Study

ORIGINAL ARTICLE

Effectiveness of serological markers of gastric mucosal atrophy in
the gastric precancer screening and in cancer prevention

Sergey M Kotelevets, Sergey A Chekh, Sergey Z Chukov

Specialty type: Gastroenterology
and hepatology

Provenance and peer review:
Invited article; Externally peer
reviewed.

Peer-review model: Single blind

Peer-review report’s classification
Scientific Quality: Grade A
Novelty: Grade A

Creativity or Innovation: Grade B
Scientific Significance: Grade A

P-Reviewer: Huang B

Received: March 13, 2024
Revised: June 30, 2024

Accepted: July 25, 2024

Published online: August 16, 2024
Processing time: 141 Days and 9.4
Hours

(2

Jaishideng®

WIGE | https://www.wjgnet.com 462

Sergey M Kotelevets, Department of Therapy, North Caucasus State Academy, Cherkessk
369000, Karachay-Cherkess Republic, Russia

Sergey A Chekh, Department of Mathematics, North Caucasus State Academy, Cherkessk
369000, Karachay-Cherkess Republic, Russia

Sergey Z Chukov, Department of Pathological Anatomy, Stavropol State Medical University,
Stavropol 355017, Russia

Corresponding author: Sergey M Kotelevets, MD, Associate Professor, Department of Therapy,
North Caucasus State Academy, Lenina Street, 75/32, Cherkessk 369000, Karachay-Cherkess
Republic, Russia. smkotelevets@mail.ru

Abstract

BACKGROUND
New markers are needed to improve the effectiveness of serological screening for
atrophic gastritis.

AIM
To develop a cost-effective method for serological screening of atrophic gastritis
with a high level of sensitivity.

METHODS

Of the 169 patients with atrophic gastritis, selected by the visual endoscopic
Kimura-Takemoto method, 165 showed histological mucosal atrophy using the
updated Kimura-Takemoto method. All 169 patients were examined for
postprandial levels of gastrin-17 (G17) and pepsinogen-1 (PG1) using Gastro-
Panel® (Biohit Plc, Helsinki, Finland).

RESULTS

We used the histological standard of five biopsies of the gastric mucosa, in
accordance with the Kimura-Takemoto classification system to assess the sensi-
tivity of G17 in detecting gastric mucosal atrophy. We also compared the morpho-
functional relationships between the detected histological degree of gastric
mucosal atrophy and the serological levels of G17 and PG1, as the markers of
atrophic gastritis. The sensitivity of postprandial G17 was 62.2% for serological
levels of G17 (range: 0-4 pmol/L) and 100% for serological G17 (range: 0-10
pmol/L) for the detection of monofocal severe atrophic gastritis. No strong
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correlation was found between the levels of PG1 and degree of histological atrophy determined by the Kimura-
Takemoto classification system to identify the severity of mucosal atrophy of the gastric corpus. In the presented
clinical case of a 63-year-old man with multifocal atrophic gastritis, there is a pronounced positive long-term
dynamics of the serological marker of atrophy - postprandial G17, after five months of rennet replacement therapy.

CONCLUSION

Serological screening of multifocal atrophic gastritis by assessment of postprandial G17 is a cost-effective method
with high sensitivity. Postprandial G17 is an earlier marker of regression of atrophic gastritis than a morphological
examination of a gastric biopsy in accordance with the Sydney system. Therefore, postprandial G17 is recom-
mended for dynamic monitoring of atrophic gastritis after treatment.

Key Words: Updated Sydney system; Kimura-Takemoto classification; Prevention; Gastric cancer; Atrophic gastritis; Gastrin-
17; Pepsonogen-1

©The Author(s) 2024. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: A new assessment of serological markers of atrophic gastritis has been developed and confirmed with application
of the updated Kimura-Takemoto morphological classification system. Serological markers of atrophic gastritis in this new
interpretation of the classification system can more accurately detect atrophy of the gastric mucosa and complementarily
increase the effectiveness of previous technologies for serological screening of precancerous changes in the stomach.
Ultimately, this new model of serological screening is highly sensitive for detecting atrophic gastritis across mild, moderate
and severe degrees of disease progression.

Citation: Kotelevets SM, Chekh SA, Chukov SZ. Effectiveness of serological markers of gastric mucosal atrophy in the gastric
precancer screening and in cancer prevention. World J Gastrointest Endosc 2024; 16(8): 462-471

URL: https://www.wjgnet.com/1948-5190/full/v16/i8/462.htm

DOI: https://dx.doi.org/10.4253/wjge.v16.i8.462

INTRODUCTION

Atrophic gastritis is a basic precancerous disease of the stomach[1-3]. Many studies have been carried out to determine
the clinical utility of detecting precancerous atrophic gastritis via measurement of gastric pepsinogens[4,5]. Serological
markers have already demonstrated success in use for effective screening for atrophic gastritis and prevention of gastric
cancer. In particular, gastrin-17 (G17) is used as a marker of atrophic gastritis in addition to gastric pepsinogens. Anti-
Helicobacter pylori (H. pylori) antibody titer is another very important marker for serological screening for atrophic gastritis
for predicting the risk of cancer[6,7]. Kotelevets and Chekh[8] have reported the successful use of the GastroPanel® test
panel for mass serological prophylactic screenings. Zagari ef al[9] concluded in their review of serological screening for
atrophic gastritis that a cost-effectiveness analysis is needed.

Gastroendomicroscopy with narrow-band imaging technology (confocal laser endomicroscopy) aims to detect early
gastric cancer and is considered as a secondary approach to prevention of gastric cancer[10-15]. Use of serological
markers in cancer prevention of stomach surveillance programs may improve risk stratification for such screenings[16].
However, the relevance of primary prevention of gastric cancer using serological screening for atrophic gastritis was
confirmed by Japanese authors, whose results clearly indicated that gastric cancer develops mainly by the cascade of
gastritis-atrophy-metaplasia-cancer processes[17]. Scientific research, therefore, needs to be continued. The search for the
best serological screening models for atrophic gastritis is paramount considering the extreme importance of primary
prevention in gastric cancer management. To develop an optimal method of serological screening and determine the
criteria for serological markers that support accurate assessment of atrophic gastritis. The method must also be cost-
effective.

MATERIALS AND METHODS

Study subjects

This study was designed and carried out according to the updated Declaration of Helsinki, in a group of 169 dyspeptic
patients (58 males, 111 females; mean age: 66.44 + 10.22 years) with atrophic gastritis who were diagnosed by endoscopy
and the Kimura-Takemoto visual endoscopic classification system. This work was performed in accordance with the
Declaration of Helsinki (2000) of the World Medical Association. This study also received approval by the Ethical
Committee of North Caucasian State Academy (Minutes No. 14/20 dated 29.06.2020). All patients provided informed
written consent to the examination. Any patients who had been treated with proton pump inhibitors, H2 antagonists and
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nonsteroidal anti-inflammatory drugs (commonly known as NSAIDs) at least one month before the study were excluded.
Assessment of the type of mucosal atrophy, according to Kimura-Takemoto’s grading (i.e., visual endoscopic classi-
fication), was as follows: C-0, absence of atrophy; C-1, atrophy exclusively in the antrum; C-2, border of atrophy on the
lesser curvature in the lower third of the gastric corpus; C-3, border of atrophy on the lesser curvature in the middle third
of the gastric corpus; O-1, boundary between the lesser curvature and the anterior wall of the gastric corpus; O-2, border
of atrophy within the anterior wall of the gastric corpus; and O-3, boundary between the posterior wall of the gastric
corpus and large curvature. Biopsies were taken in addition to the visual assessment of atrophic gastritis and comprised
six samples subsequently assessed by Kimura-Takemoto grading (C1, C2, C3, O1, O2, O3)[18,19].

Laboratory confirmation

Biopsy specimens were fixed in 10% formalin, embedded in paraffin, cut into sequential 5-pm sections, and stained with
hematoxylin and eosin, PAS/alcian blue (pH = 2.5), and Giemsa stain. The grade of stomach mucosal atrophy was
estimated from mild to severe, according to the Houston visual analogous scale[20]. In total, 169 persons underwent
serological noninvasive screening for atrophic gastritis. The GastroPanel® (Biohit Plc, Helsinki, Finland) assay kit was
used to identify parameters of postprandial G17 and pepsinogen-1 (PG1) in the fasting state. The levels of serological
markers of mucosal atrophy (mild, moderate, and severe) were assessed according to levels of G17 in the antrum (mild,
from 7 to 10 pmol/L; moderate, from 4 to 7 pmol/L; severe, from 0 to 4 pmol/L) and PG1 in the corpus (mild, from 15 to
25 pg/L; moderate, from 9 to 15 pug/L; severe, from 0 to 9 pg/L)[21].

Statistical analysis

In accordance with the purpose and objectives of the study, sensitivity indicators were used to perform comparative
evaluations. For analyses of the various groups of mild, moderate and severe atrophy of atrophic gastritis, the percentage
of each group among the total population was used. The threshold value of P < 0.05 was set as statistical significance.
Given these criteria, differences were identified among patients groups. To assess the relationship between the groups,
we applied the nonparametric Spearman correlation coefficient.

RESULTS

Correlation relationship between histological atrophy and PG1 levels

Stomach corpus mucosa biopsy specimens were subjected to histological analysis, with each designated as C2, C3, O1, O2,
or 03. Of the 169 patients with atrophic gastritis, selected by the visual endoscopic Kimura-Takemoto method, 165
showed histological mucosal atrophy using the updated Kimura-Takemoto method. Four patients did not show
histological evidence of atrophy in any biopsy specimen. One hundred and twenty-one patients had at least one of their
five biopsy specimens show severe histological mucosal atrophy. The serological markers of gastric corpus mucosal
atrophy have known limitations for assessment because the area of the corpus of the stomach is greater than the area of
the antrum. The histological atrophy of the gastric corpus was evaluated in five biopsies (C2, C3, O1, O2, O3) of the
Kimura-Takemoto classification and was considered as the reference standard for comparison with serological markers.
The severity of histological atrophy in every biopsy was evaluated in four grades, namely no atrophy and mild, moderate
or severe atrophy. The findings were compared with patient-correspondent PG1 serum levels. The correlation coefficient
was determined between the severity of histological atrophy and the serum levels of PG1 (Table 1).

Comparative characteristics of serological markers of atrophy of PG1 and G17

No strong negative correlation has been observed between the severity of histological atrophy in biopsy specimens of the
gastric corpus and serological marker PG1 level. This underlies a low eligibility of the serological marker PG1 in the
assessment of the severity of gastric corpus atrophy. Thus, statistical comparison of the serological marker PG1 of atrophy
in the gastric corpus using the morphological standard according to the Kimura-Takemoto classification (five biopsies
from the gastric corpus) is much more correct than using the updated Sydney system (two biopsies from the gastric
corpus). This can explain the low level of correlation of severity of mucosal atrophy between PG1 and the histological
standard of five biopsies of the gastric corpus (C2, C3, O1, O2, O3 according to the Kimura-Takemoto classification). We,
thereafter, evaluated the serological marker of atrophy, G17, to detect the severity of mucosal atrophy of the gastric
corpus based on a comparison with the histological standard of five biopsies according to the Kimura-Takemoto classi-
fication. Table 2 presents the data on PG1 and G17.

PG1 detection yielded 84.3% false-negative results upon comparison with the Kimura-Takemoto histological standard.
G17, in contrast, yielded only 6.6% false-negative results. In the previous part of the study, we had analyzed the
comparison of serological markers with histological multifocal severe atrophic gastritis of the gastric corpus in five biopsy
specimens (C2, C3, O1, 02, O3). Next, we analyzed comparisons of serological markers with histological monofocal
severe atrophic gastritis of the gastric corpus. Results of that analysis are presented in Table 3.

Characteristics of the concept of monofocal atrophic gastritis

If severe histological mucosal atrophy was present in only one of five biopsy specimens (C2, C3, O1, O2, O3), then it was
considered as monofocal atrophic gastritis of the gastric corpus. We have always rated such gastritis as severe corpus
atrophic gastritis because it has a high risk of gastric cancer[22]. The postprandial G17 serological marker was used to
detect monofocal severe atrophic gastritis of the gastric corpus. Analysis of these results is presented in Table 4. Receiver-
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Table 1 Correlation coefficients between degree of histological atrophy and level of pepsinogen-1

Biopsy Focus of a biopsy according to the Kimura-Takemoto classification Spearman’s rank correlation coefficient
2 Border of atrophy on the lesser curvature in the lower third of the gastric corpus -0.03 (P > 0.05)

C3 Border of atrophy on the lesser curvature in the middle third of the gastric corpus -0.13 (P > 0.05)

o1 Boundary between the lesser curvature and the anterior wall of the gastric corpus -0.26 (P < 0.05)

o2 Border of atrophy within the anterior wall of the gastric corpus -0.44 (P < 0.001)

o3 Boundary between the posterior wall of the gastric corpus and large curvature -0.46 (P < 0.001)

Table 2 Comparative characteristics of pepsinogen-1 and gastrin-17 markers of atrophic gastritis, n = 121

PG1 criteria PG1 (0-9 pug/L): Severe PG1 (9-15 pg/L): Moderate PG1 (15-25 pg/L): Mild PG1 (> 25 pg/L): False negative
Detected, 1 (%) 7 (5.8) 5 (4.1) 7 (5.8) 102 (84.3)

G17 criteria G17 (0-4 pmol/L): Severe ~ G17 (4-7 pmol/L): Moderate ~ G17 (7-10 pmol/L): Mild ~ G17 (> 10 pmol/L): False negative
Detected, 1 (%) 88 (72.7) 15 (12.4) 10 (8.3) 8 (6.6)

Significance of differences P < 0.001 P>0.05 P>0.05 P <0.001

G17: Gastrin-17; PG1: Pepsinogen-1.

Table 3 Structure of monofocal severe atrophic gastritis of the gastric corpus, n = 37

Monofocus of severe atrophy C2 C3 o1 02 C3
Number of patients 20 7 5 3 2
Percent 54 19 13.5 8.1 54

Table 4 Use of the gastrin-17 marker for the detection of monofocal severe corpus atrophic gastritis

Serological criterion G17 Patients, n Sensitivity, % False negative, %
0-4 pmol /L 23 62.2 37.8
0-10 pmol/L 37 100 0

G17: Gastrin-17.

operating characteristic - analysis for multifocal atrophic gastritis is shown in Figure 1.

Optimal boundaries of the serological marker of atrophy postprandial G17

Postprandial G17 is the best marker of severe monofocal corpus atrophic gastritis, indicating such in the range of 0-10
pmol/L. It has a sensitivity of 100%, supported by the complete absence of false-negative results. When the range of 0-4
pmol/L was considered, however, the sensitivity dropped to 62.2%. We did not find a strong correlation between severe
intestinal metaplasia and severe dysplasia using the Kimura-Takemoto histological classification (correlation coefficient =
0.53; P > 0.05) (Table 5).

Case presentation
History of present illness: A 63-year-old man in 2017 underwent serological screening by means of a laboratory test
panel “Gastropanel” with a preventive purpose for early detection of precancerous pathology of the stomach. The patient
had no complaints.

Personal and family history: The patient’s father died of pancreatic cancer in 2014 at the age of 85. The patient’s mother
died of breast cancer in 2013 at the age of 85.

Results of serological screening in 2017: Testing for anti-H. pylori immunoglobulin G (IgG): Positive, G17 postprandial:
7.2 pmol/L, PG1: 90 mkg/L. The results for anti-H. pylori 1gG: Positive and G17 postprandial: 7.2 pmol/L were
considered as H. pylori-associated, antrum-atrophic gastritis mild according to serological criteria by Kotelevets and
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Table 5 Morphological structure of intestinal metaplasia and dysplasia

IM specification Patients, n Intestinal metaplasia quota, %

None 74 43.8 43.8
Mild 42 24.8 56.2
Moderate 35 20.7

Severe 18 10.7

Total 169 100 100

Dysplasia specification Patients, n Dysplasia quota, %

None 85 50.3 50.3
Mild 36 214 49.7
Moderate 42 24.8

Severe 6 35

Total 169 100 100

IM: Intestinal metaplasia.

1.0
0.9
0.8
0.7
0.6
0.5

TPR

0.4 AUC = 0.85

0.3
0.2
0.1
0.0

FPR

Figure 1 Receiver-operating characteristic - analysis of serological marker (gastrin-17 from 0 to 10 pmol/L) for severe multifocal atrophic
gastritis. TPR: True positive rate; FPR: False positive rate; AUC: Area under the receiver-operating characteristic curve.

Chekh[23]. Additional studies were prescribed.

Physical examination: On physical examination, the vital signs were as follows: Body mass index, 22.5; body
temperature, 36.3 °C; blood pressure, 120/78 mmHg; heart rate, 62 beats per min; respiratory rate, 12 breaths per min; the
abdomen is soft and painless.

Laboratory examinations: Antibodies to gastric parietal cells: Negative, vitamin B12: 227 pg/mL.

Esophagogastroduodenoscopy: Endoscopic symptoms of diffuse atrophic gastritis. Biopsy and morphological
examination in accordance with the Sydney system are presented in Tables 6 and 7.

Final diagnosis: H. pylori-associated, multifocal atrophic gastritis mild.

Treatment: 14 - daily quadruple therapy: (1) Omeprazole 20 mg twice a day; (2) Bismuth tripotassium dicitrate (de-nol)
240 mg twice a day; (3) Tetracycline 500 mg four times a day; (4) Metronidazole 500 mg twice a day; and (5) Probiotic.
After the eradication treatment, the gastroprotection was appointed: De-nol 240 mg twice a day in two weeks; after de-nol
sucralfate 1 g three times a day for a month; after sucralfate taking medication plantaglucid (Plantago major) 1 g three
times a day for a 6 month.

Outcome and follow-up: A year after serological screening and diagnostic procedures, the following examinations were
repeated: Esophagogastroduodenoscopy with biopsy in accordance with the Sydney System and histological examination
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Table 6 Dynamics of multifocal atrophic gastritis of the patient

Histological atrophy (Sydney system)

Observa-tion  Patient Gastrin-17 pmol/L

fime age Biopsy 1: Biopsy 2: Biopsy 3: Incisura  Biopsy 4: Biopsy 5: postprand
Antrum Antrum angul Corpus Corpus

2017 63 Mild Absent Mild Mild Absent 7.2

2018 64 Mild Absent Mild Mild Absent 8.6

2019 65 Mild Mild Mild Absent Absent 74

2020 66 Mild Absent Absent Absent Mild 10.9

2021 67 Mild Mild Mild Absent Absent 175

2022 68 Mild Mild Mild Mild Absent 155

2023 69 - - - - - 14.6

Observation time Patient age Anti-Helicobacter pylori lgG C13 urease breath test Histological test

2017 63 Positive - Positive

2018 64 Negative Negative Negative

2019 65 Negative Negative Negative

2020 66 Negative Negative Negative

2021 67 Negative Negative Negative

2022 68 Negative Negative Negative

2023 69 Negative Negative -

IgG: Immunoglobulin G.

of biopsies with an assessment on a visual analog scale; G17 postprandial; three tests for H. pylori (anti-H. pylori IgG, C13
urease breath test, histological test).

Summary for 2018: As a result of anti-H. pylori therapy, effective eradication of H. pylori was obtained, which was
confirmed by three tests (anti-H. pylori IgG, C13 urease breath test, histological test). The dynamics of multifocal atrophy
of the gastric mucosa was absent after effective eradication and cytoprotective therapy. The results are presented in
Tables 6 and 7.

After a dynamic examination in 2018, patient underwent gastrocytoprotective treatment with Rebagit (PRO.MED.CS
Praha, a.s.) at a dose of 100 mg three times a day for four months. A year after the start of this treatment, a control annual
examination was performed: Esophagogastroduodenoscopy with biopsy in accordance with the Sydney system and
histological examination of biopsies with an assessment on a visual analog scale; G17 postprandial; three tests for H. pylori
(anti-H. pylori IgG, C13 urease breath test, histological test). The results are presented in Tables 6 and 7.

Summary for 2019: The dynamics of multifocal atrophy of the gastric mucosa was absent after the four-month gastrocyto-
protective therapy with Rebagit (PRO.MED.CS Praha, a.s.). After a dynamic examination in 2019, patient was started
prolonged courses of atrophic gastritis replacement therapy with rennet received from baby calves and lambs. This
therapy is similar to Abomin therapy, which the authors published in 2020[8]. The course of treatment continued for five
months.

Summary for 2020-2023: Morphological dynamics of multifocal atrophy of the gastric mucosa was absent after five
months of rennet replacement therapy. There is a pronounced positive long-term dynamics of the serological marker of
atrophy - postprandial G17, after five months of rennet replacement therapy (Table 6). Normalization of the production
of postprandial G17 indicates the restoration of the function of G-cells of the gastric antrum. Postprandial G17 is an earlier
marker of regression of atrophic gastritis than morphological examination of gastric biopsy according to the Sydney
system.
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DISCUSSION

The correlation between the serological and histological criteria of mucosal atrophy in the antrum and in the gastric
corpus has been studied using the updated Sydney system. The anatomical boundaries of serological markers of antral
atrophic and corpus atrophic gastritis are established for mild, moderate, and severe atrophy. G17 is an established
marker of antral atrophy, while PG1 is a marker of gastric corpus atrophy used during serological screening of gastric
precancer([21,23]. Morphological-functional comparisons between histological grades determined by Kimura-Takemoto
classification and the serological markers of G17 and PG1 have a fundamental difference. Accordingly, PG1 is not
considered an accurate method for detecting corpus atrophic gastritis compared with the Kimura-Takemoto classification
standard histological method.

The Kyoto consensus states that the detection of severity of mucosal atrophy of the stomach makes it possible to
predict the development of gastric cancer[22]. Then, the question arises, how should we assess the severity of mucosal
atrophy in multifocal atrophic gastritis? Many authors have characterized multifocal atrophic gastritis in accordance with
the updated Sydney system[24-29]. At the same time, the updated Sydney system itself does not accurately characterize
multifocal atrophic gastritis. It, unfortunately, cannot distinguish between mild, moderate and severe forms of multifocal
atrophic gastritis and is only useful for the monofocal form of atrophic gastritis. Therefore, the term “multifocal atrophic
gastritis” in accordance with the updated Sydney system cannot be used to predict the development of gastric cancer.

Sipponen et al[30] calculated the relative risk and cumulative risk of gastric cancer for different grades of atrophic
gastritis of the antrum and corpus in accordance with the updated Sydney system; the calculations themselves were
based on two biopsy samples from the corpus (other biopsies were from antrum). We are convinced that two biopsy
specimens for the gastric corpus are not enough, since the gastric corpus is larger than the antrum. The histological
Kimura-Takemoto classification more fully meets the conditions for stratification of the risk of developing gastric cancer
in patients with atrophic gastritis. Moreover, for this morphological approach, five biopsy specimens should be taken
from the gastric corpus. The antrum can also be subject to histological assessment according to Kimura-Takemoto classi-
fication.

The level postprandial G17 is an accurate marker of antral mucosal atrophy when using serological criteria: Mild
atrophy is indicated by 7-10 pmol/L; moderate atrophy by 4-7 pmol/L; and severe atrophy by 0-4 pmol/L[21]. At the
same time, a level from 0 to 10 pmol/L of postprandial G17 is a sensitive marker for the detection of severe mucosal
atrophy in multifocal corpus atrophic gastritis. The results of our study allow us to recommend the use of postprandial
G17 when performing serological screening of multifocal atrophic gastritis. This method of serological screening for
atrophic gastritis is accurate, affordable, and low cost. The comparison of serological criteria for the postprandial G17
marker with histological criteria in accordance with the visual analogue scale of the updated Sydney system should
always be correct.

If we compare severe atrophy of the antrum (level of postprandial G17 < 4 or 5 pmol/L) with histological mild,
moderate and severe antral atrophy in total, then this result cannot be evaluated. This represents a methodological error,
and sensitivity assessment will be very low (36.8%)[15,31,32]. Upon comparison of serological-histological antral atrophy
three-quarters mild and mild, moderate and moderate, severe and severe, the sensitivity serological marker G17
increased to 64%, 59%, 96%, respectively[21]. The number of false-negative results when using such serological screening
is minimal. This is very important for the detection of severe atrophy, which carries a high risk of developing gastric
cancer. The high sensitivity of postprandial G17 (at 96%) for the detection of severe antral atrophy and the absolute
sensitivity (at 100%) for the detection of mild, moderate and severe corpus-atrophic gastritis in total provides reason to
use this marker for serological screening. The G17 marker has an advantage for identifying atrophic gastritis compared to
PG1 and other atrophy markers (PG2, ratio between PG1 and 2)[33,34]. A large number of markers for identifying the risk
of developing gastric cancer increases the financial costs of mass screening and makes it economically inaccessible. Some
authors have suggested eliminating less effective serological markers from gastric cancer risk screening panels and
adding effective prognostic markers[35-38]. The earliest precancerous changes in the stomach may indeed occur in early
childhood[39]. Therefore, screening is necessary at a young age. Screening results obtained using serological markers
must be confirmed by morphological methods to verify the diagnosis of atrophic gastritis[40-43]. Defining the correct
marker criteria for assessing atrophic gastritis improves its sensitivity, specificity, and accuracy. The effectiveness of the
marker increases significantly with a pronounced functional connection with the severity of mucosal atrophy, its
localization in the stomach, and also in the absence of the influence of the inflammatory process of the gastric mucosa[44-
46]. Postprandial G17 meets these requirements. We recommend that postprandial G17 be considered as the marker of
choice for detecting atrophic gastritis. It is important to note that the developed fluorescent homogeneous assay
(AlphaLISA) for G17 may be more suitable for large-scale screening of people at high risk of gastric cancer than
traditional enzyme-linked immunosorbent assay[47]. Autoimmune gastritis, characterized with the presence of anti-
parietal-cell antibodies, is an important risk factor for gastric cancer. Therefore, the use of a marker of autoimmune
atrophic gastritis (anti-parietal-cell antibodies) is necessary for patients with a positive serological marker of atrophic
gastritis[48]. Some authors suggest using gastroscopy to screen for atrophic gastritis, precancerous changes in the gastric
mucosa, and gastric cancer. They recommend modern invasive, expensive methods for endoscopic screening: Confocal
laser endomicroscopy, probe-based confocal laser endomicroscopy[49,50]. Mass population screening is not possible
using invasive, expensive endoscopic technologies. These diagnostic methods are necessary at the second stage to verify
the diagnosis for patients in whom a precancerous disease has been identified using serological markers of atrophic
gastritis.
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CONCLUSION

The new approach for serological screening of multifocal atrophic gastritis by assessment of serological levels of
postprandial G17 is a cost-effective method with a high level of sensitivity. Postprandial G17 is an earlier marker of
regression of atrophic gastritis than a morphological examination of a gastric biopsy in accordance with the Sydney
system. Therefore, postprandial G17 is recommended for dynamic monitoring of atrophic gastritis after treatment.
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