
World Journal of
Gastroenterology

ISSN 1007-9327 (print)
ISSN 2219-2840 (online)

World J Gastroenterol  2021 May 21; 27(19): 2251-2433

Published by Baishideng Publishing Group Inc



WJG https://www.wjgnet.com I May 21, 2021 Volume 27 Issue 19

World Journal of 

GastroenterologyW J G
Contents Weekly Volume 27 Number 19 May 21, 2021

EDITORIAL

Celiac Disease in Asia beyond the Middle East and Indian subcontinent: Epidemiological burden and 
diagnostic barriers

2251

Poddighe D, Abdukhakimova D

FRONTIER

Biomarkers in autoimmune pancreatitis and immunoglobulin G4-related disease2257

Hara A, Watanabe T, Minaga K, Yoshikawa T, Kamata K, Kudo M

REVIEW

Receptor for advanced glycation end-products axis and coronavirus disease 2019 in inflammatory bowel 
diseases: A dangerous liaison?

2270

Rojas A, Schneider I, Lindner C, Gonzàlez I, Morales MA

Individualized treatment options for patients with non-cirrhotic and cirrhotic liver disease2281

Hartl L, Elias J, Prager G, Reiberger T, Unger LW

MINIREVIEWS

Clinical characteristics and outcomes of patients with hepatic angiomyolipoma: A literature review2299

Calame P, Tyrode G, Weil Verhoeven D, Félix S, Klompenhouwer AJ, Di Martino V, Delabrousse E, Thévenot T

Risk of hepatitis B virus reactivation in patients with autoimmune diseases undergoing non-tumor 
necrosis factor-targeted biologics

2312

Akiyama S, Cotter TG, Sakuraba A

Burden of venous thromboembolism in patients with pancreatic cancer2325

Frere C

Pathophysiological mechanisms underlying gastrointestinal symptoms in patients with COVID-192341

Jin B, Singh R, Ha SE, Zogg H, Park PJ, Ro S

ORIGINAL ARTICLE

Retrospective Cohort Study

Risk factors and prognostic value of acute severe lower gastrointestinal bleeding in Crohn’s disease 2353

Yoon J, Kim DS, Kim YJ, Lee JW, Hong SW, Hwang HW, Hwang SW, Park SH, Yang DH, Ye BD, Byeon JS, Myung SJ, 
Yang SK



WJG https://www.wjgnet.com II May 21, 2021 Volume 27 Issue 19

World Journal of Gastroenterology
Contents

Weekly Volume 27 Number 19 May 21, 2021

Retrospective Study

Changes in the nutritional status of nine vitamins in patients with esophageal cancer during chemotherapy2366

Liang LQ, Meng LL, Cai BN, Cui ZP, Ma N, Du LH, Yu W, Qu BL, Feng SQ, Liu F

Observational Study

Effects of sepsis and its treatment measures on intestinal flora structure in critical care patients2376

Yang XJ, Liu D, Ren HY, Zhang XY, Zhang J, Yang XJ

Gut microbiota dysbiosis in Chinese children with type 1 diabetes mellitus: An observational study 2394

Liu X, Cheng YW, Shao L, Sun SH, Wu J, Song QH, Zou HS, Ling ZX

META-ANALYSIS

Selection of first-line systemic therapies for advanced hepatocellular carcinoma: A network meta-analysis 
of randomized controlled trials

2415

Han Y, Zhi WH, Xu F, Zhang CB, Huang XQ, Luo JF



WJG https://www.wjgnet.com III May 21, 2021 Volume 27 Issue 19

World Journal of Gastroenterology
Contents

Weekly Volume 27 Number 19 May 21, 2021

ABOUT COVER

Editorial Board Member of  World Journal of Gastroenterology, Pietro Fusaroli, MD, Associate Professor, Department 
of Medical and Surgical Sciences, University of Bologna/Hospital of Imola, Via Montericco 4, Imola (BO) 40026, 
Italy. pietro.fusaroli@unibo.it

AIMS AND SCOPE

The primary aim of World Journal of Gastroenterology (WJG, World J Gastroenterol) is to provide scholars and readers 
from various fields of gastroenterology and hepatology with a platform to publish high-quality basic and clinical 
research articles and communicate their research findings online. WJG mainly publishes articles reporting research 
results and findings obtained in the field of gastroenterology and hepatology and covering a wide range of topics 
including gastroenterology, hepatology, gastrointestinal endoscopy, gastrointestinal surgery, gastrointestinal 
oncology, and pediatric gastroenterology.

INDEXING/ABSTRACTING

The WJG is now indexed in Current Contents®/Clinical Medicine, Science Citation Index Expanded (also known as 
SciSearch®), Journal Citation Reports®, Index Medicus, MEDLINE, PubMed, PubMed Central, and Scopus. The 2020 
edition of Journal Citation Report® cites the 2019 impact factor (IF) for WJG as 3.665; IF without journal self cites: 
3.534; 5-year IF: 4.048; Ranking: 35 among 88 journals in gastroenterology and hepatology; and Quartile category: 
Q2. The WJG’s CiteScore for 2019 is 7.1 and Scopus CiteScore rank 2019: Gastroenterology is 17/137.

RESPONSIBLE EDITORS FOR THIS ISSUE

Production Editor: Yu-Jie Ma; Production Department Director: Xiang Li; Editorial Office Director: Ze-Mao Gong.

NAME OF JOURNAL INSTRUCTIONS TO AUTHORS

World Journal of Gastroenterology https://www.wjgnet.com/bpg/gerinfo/204

ISSN GUIDELINES FOR ETHICS DOCUMENTS

ISSN 1007-9327 (print) ISSN 2219-2840 (online) https://www.wjgnet.com/bpg/GerInfo/287

LAUNCH DATE GUIDELINES FOR NON-NATIVE SPEAKERS OF ENGLISH

October 1, 1995 https://www.wjgnet.com/bpg/gerinfo/240

FREQUENCY PUBLICATION ETHICS

Weekly https://www.wjgnet.com/bpg/GerInfo/288

EDITORS-IN-CHIEF PUBLICATION MISCONDUCT

Andrzej S Tarnawski, Subrata Ghosh https://www.wjgnet.com/bpg/gerinfo/208

EDITORIAL BOARD MEMBERS ARTICLE PROCESSING CHARGE

http://www.wjgnet.com/1007-9327/editorialboard.htm https://www.wjgnet.com/bpg/gerinfo/242

PUBLICATION DATE STEPS FOR SUBMITTING MANUSCRIPTS

May 21, 2021 https://www.wjgnet.com/bpg/GerInfo/239

COPYRIGHT ONLINE SUBMISSION

© 2021 Baishideng Publishing Group Inc https://www.f6publishing.com

© 2021 Baishideng Publishing Group Inc. All rights reserved. 7041 Koll Center Parkway, Suite 160, Pleasanton, CA 94566, USA

E-mail: bpgoffice@wjgnet.com  https://www.wjgnet.com

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
http://www.wjgnet.com/1007-9327/editorialboard.htm
https://www.wjgnet.com/bpg/gerinfo/242
https://www.wjgnet.com/bpg/GerInfo/239
https://www.f6publishing.com
mailto:bpgoffice@wjgnet.com
https://www.wjgnet.com


WJG https://www.wjgnet.com 2251 May 21, 2021 Volume 27 Issue 19

World Journal of 

GastroenterologyW J G
Submit a Manuscript: https://www.f6publishing.com World J Gastroenterol 2021 May 21; 27(19): 2251-2256

DOI: 10.3748/wjg.v27.i19.2251 ISSN 1007-9327 (print) ISSN 2219-2840 (online)

EDITORIAL

Celiac Disease in Asia beyond the Middle East and Indian 
subcontinent: Epidemiological burden and diagnostic barriers

Dimitri Poddighe, Diyora Abdukhakimova

ORCID number: Dimitri Poddighe 
0000-0001-6431-9334; Diyora 
Abdukhakimova 0000-0003-2427-
7015.

Author contributions: Poddighe D 
conceived and wrote the 
manuscript; Abdukhakimova D 
provided intellectual contribution 
and contributed to the literature 
research.

Supported by Nazarbayev 
University Faculty Development 
Competitive Research Grant 2020-
2022, No. 240919FD3912.

Conflict-of-interest statement: The 
authors have no conflicts of 
interest to declare.

Open-Access: This article is an 
open-access article that was 
selected by an in-house editor and 
fully peer-reviewed by external 
reviewers. It is distributed in 
accordance with the Creative 
Commons Attribution 
NonCommercial (CC BY-NC 4.0) 
license, which permits others to 
distribute, remix, adapt, build 
upon this work non-commercially, 
and license their derivative works 
on different terms, provided the 
original work is properly cited and 
the use is non-commercial. See: htt
p://creativecommons.org/License
s/by-nc/4.0/

Manuscript source: Invited 

Dimitri Poddighe, Diyora Abdukhakimova, Department of Medicine, School of Medicine, 
Nazarbayev University, Nur-Sultan 010000, Kazakhstan

Dimitri Poddighe, Clinical Academic Department of Pediatrics, Research Center for Maternal 
and Child Health, University Medical Center, Nur-Sultan 010000, Kazakhstan

Corresponding author: Dimitri Poddighe, MD, MSc, PhD-Eq, Associate Professor, Director, 
Doctor, Department of Medicine, School of Medicine, Nazarbayev University, Kerei-Zhanibek 
Str. 5/1, Nur-Sultan 010000, Kazakhstan. dimitri.poddighe@nu.edu.kz

Abstract
Celiac Disease (CD) had been considered uncommon in Asia for a long time. 
However, several studies suggested that, in the Indian subcontinent and Middle 
East countries, CD is present and as prevalent as in Western countries. Outside 
these Asian regions, the information about the epidemiology of CD is still lacking 
or largely incomplete for different and variable reasons. Here, we discuss the 
epidemiological aspects and the diagnostic barriers in several Asian regions 
including China, Japan, Southeast Asia and Russia/Central Asia. In some of those 
regions, especially Russia and Central Asia, the prevalence of CD is very likely to 
be underestimated. Several factors may, to a different extent, contribute to CD 
underdiagnosis (and, thus, underestimation of its epidemiological burden), 
including the poor disease awareness among physicians and/or patients, limited 
access to diagnostic resources, inappropriate use or interpretation of the 
serological tests, absence of standardized diagnostic and endoscopic protocols, 
and insufficient expertise in histopathological interpretation.

Key Words: Celiac disease; Epidemiology; Prevalence; Asia; China; Japan; Russia; Central 
Asia; HLA-DQB1; Diagnostic barriers
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Core Tip: This editorial discusses the main epidemiological characteristics of Celiac 
Disease in Asia outside the Indian subcontinent and Middle East countries. Indeed, 
information about the epidemiology of Celiac Disease is still lacking or largely 
incomplete in those Asian regions (China, Japan, South-East Asia, and Russia/Centra 
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INTRODUCTION
The global prevalence of Celiac Disease (CD) is estimated to be around 1% in the 
general population. However, this estimation is based on epidemiological studies that 
mainly come from the European and South/North American continents[1,2]. CD had 
been considered to be uncommon in Asia for a long time, but several studies 
published in the previous two decades demonstrated that CD is present and is as 
prevalent in the Indian subcontinent and in the Middle East, as it is in Western 
countries[3-5].

A few years ago, a meta-analysis by Singh et al[6] reported that the pooled 
prevalence of CD in Asia was around 0.5% without any significant difference between 
children and adults. Except for one study from Malaysia, all the clinical studies were 
from the Middle East (Turkey, n = 5; Iran, n = 4; Israel, n = 2; Saudi Arabia, n = 2; 
Jordan, n = 1) and India (n = 3). A recent study estimated that the prevalence of CD 
might be as high as 1% even in those Asian countries, based on an assessment of the 
HLA-DQB1*02 allelic frequencies and wheat consumption in the general 
population[7]. Indeed, the HLA-DQB1*02 allelic variant is the major HLA-related CD 
predisposing allele, and the appropriate HLA genetic background is as necessary (but 
not sufficient) as the dietary gluten intake to trigger of the immunopathological 
process underlying CD[8,9]. In India, this estimate was confirmed by a community-
based study by Makharia et al[10], who found a CD prevalence of 1.04% in the north of 
India, where both the dietary habits and HLA-DQ genetic background favor the 
development of CD. A study from Iran including 1,500 healthy school children serolo-
gically screened for CD, led to a biopsy-confirmed diagnosis of CD in 0.6% of this 
pediatric cohort. As most of the cases appeared to be silent, it is reasonable to expect a 
higher prevalence in the general population[11]. The situation may be the same in 
Turkey, where Tatar et al[12] screened 2,000 healthy blood donors for CD markers and 
found that 1.3% (n = 26) were positive, and 12 donors (0.6%) were diagnosed with CD 
after biopsy. Considering that most of the serologically positive donors (n = 14) could 
not be contacted or refused endoscopy and all the diagnosed cases had been silent, the 
overall CD prevalence is probably greater.

For various reasons, epidemiological information about CD in other Asian regions is 
incomplete. The available data from China, Japan, Southeast Asia, and Russia/Central 
Asia are discussed below.

CHINA
In the last decade, more studies investigating the epidemiology of CD have been 
published from China than from the other Asian regions discussed here. In 2011, 
Wang et al[13] published a national multicenter study describing 14 Chinese children 
histologically diagnosed with CD after serological screening because of chronic 
diarrhea. Yuan et al[14] reported that the presence of DQB1*0201 allele was not 
negligible in the Chinese population, with an overall frequency of 10.5%. The highest 
frequency of HLA-DQB1*02 was > 20%-25% in the northwestern region, where non-
Chinese ethnic minorities (e.g., Kazakh and Uygur ethnicities) are present in the 
population. Recently, the same authors reported a CD seropositivity rate of 2.19% in a 
cross-sectional study including 19,778 Chinese adolescents and young adults[15].

Dietary exposure to gluten has increased over the past 50 years in the Chinese 
population. Wheat has become the second most consumed staple food, after rice. 
China is one of the world’s largest producers and consumers of wheat, especially in 
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the northern regions. Therefore, CD is an emerging disease in this country; and, 
despite the lack of epidemiological studies with a complete diagnostic definition, the 
awareness of this disease and its potential impact on health should be increased in 
such a large population[14]. In 2019, Chen and Li[16] reported that lack of awareness 
among the population and health professionals have contributed to the hidden 
epidemiological burden of CD in China. They also reported that local lack of resources 
could limit the access to standardized tissue acquisition and histological evaluation. 
Consequently, in most studies, seropositive individuals could not undergo the 
duodenal biopsy needed for the confirmation of a CD diagnosis.

JAPAN
In Japan, the epidemiological burden of CD is extremely low. In 2018, Fukunaga 
et al[17] described only two biopsy-based CD diagnoses in a group of 2,055 people 
including 2,008 asymptomatic individuals and 47 adults complaining of chronic 
abdominal symptoms, which corresponds to < 0.1% prevalence. That finding is 
consistent with the very low frequency of the HLA-DQ2/DQ8 immunotype. Indeed, in 
a study including 371 unrelated healthy apheresis blood donors, the HLA-DQB1*02 
allele frequency was reported to be < 1% even though the DQB1*03:02 allele is 
relatively common (10.8%)[18]. Although the dietary exposure to gluten has been 
increasing in Japan, the consumption of wheat is still relatively low (it is estimated to 
be approximately one-third of that consumed in Western countries)[17].

The same research group reported a CD seropositivity rate (based on anti-tissue 
transglutaminase (tTG) immunoglobulin (Ig) A antibody) of 0.19% in 2,005 Japanese 
adults tested in 2008-2013. That result is consistent with another study that reported a 
positivity rate of 0.2% (based on a 10 U/mL titer cutoff) in 2014-2016[17,19]. Because of 
the presumed low prevalence, in Japanese clinical practice, CD may be rarely 
considered by physicians who manage patients with chronic abdominal sym-
ptoms[17].

It must be emphasized that the available studies were mostly, if not completely, 
focused on asymptomatic/healthy people. The actual prevalence of CD seropositivity 
and diagnosis may thus be higher than that reported so far. Nevertheless, Hokari and 
Higashiyama[20] observed that Japanese physicians are unlikely to overlook CD, as 
the endoscopic assessment is well-established in Japan for patients complaining of 
chronic abdominal symptoms. This procedure is performed by well-trained 
endoscopists and the histopathological appearance of CD mucosa is well-known. 
Therefore, the low epidemiological burden of CD in Japan is considered to be real: it is 
consistent with the immunogenetic background and dietary habits, and there are no 
major diagnostic barriers. However, this situation may change in the near future if 
wheat consumption increases.

SOUTHEAST ASIA
Few clinical studies assessed the epidemiological burden of CD in this Asian 
region[21]. In most countries of Southeast Asia, the allele frequency of HLA-DQB1*02 
is estimated to be < 10%-15%[6]. The low dietary intake of gluten also contributes to 
the low prevalence of CD. In Vietnam, CD autoimmunity was assessed in 1,961 
children and around 1% were found positive for anti-tTG IgA[22]. In Thailand, CD 
serology was assessed in 46 children with type 1 diabetes mellitus and only one child 
was positive for anti-tTG IgA. Considering an expected prevalence of > 5% (and up to 
10%) in such a risk group, the prevalence of CD is assumed to be low in Thai children 
and in the general population[23,24].

In Malaysia, Yap et al[25] reported a relatively high CD seroprevalence of 1.25% in 
healthy young adults. This finding might be explained by the fact that the Malaysian 
population includes three main ethnicities (i.e. Malay, Chinese, and Indian), but HLA 
genotyping was not performed in that study. These authors noted that CD is underdia-
gnosed in Malaysia and discussed the diagnostic barriers in this country. Lack of 
medical awareness of CD (resulting in a low rate of request for CD serology tests), the 
use of less sensitive CD serological markers, inappropriate application of endoscopic 
protocols, and under-recognition of mild CD histopathological patterns, were all 
considered to be contributing factors.
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Figure 1 Schematic overview of CD diagnostic barriers in Kazakhstan (CD: Celiac Disease).

RUSSIA AND CENTRAL ASIA
A review by Savvateeva et al[26] is the primary English-language publication of the 
overall and indirect epidemiological evidence of CD in Russia. Most studies 
considered in this review were conducted from 2000 to 2014 and were published in 
Russian language. The authors concluded that the prevalence of CD in children has 
increased in the last few decades and is at least 0.6%, although significant inter-
regional variations should be considered, because of the geographical extent of this 
region. The carrier frequency of HLA-DQ2/DQ8 haplotypes in the Russian 
population, especially in the western region, seems to be comparable to that in Europe. 
Savvateeva et al[26] reported epidemiological trends and prevalence rates similar to 
those in Europe, but do not discuss potential barriers hampering CD diagnosis in their 
country. However, they do declare well-established therapeutical support and follow-
up protocols for CD patients in Russia.

Epidemiological data from Central Asia and, more precisely, from Kazakhstan are 
also mentioned in the aforementioned article by Savvateeva et al[26]. They reported a 
CD prevalence of < 0.4% or one case in every 262 children. However, the diagnostic 
approach based on anti-gliadin antibodies and the study design were prone to a 
significant underestimation of the actual prevalence[21,26]. Moreover, our group 
recently showed that the carrier frequencies of HLA-DQB1*02 and HLA-DQB1*03:02 
in Kazakhstani healthy blood donors are 38% and 12.5%, respectively, and these 
numbers are comparable to those described in Caucasian populations. Considering the 
high consumption of wheat foods in Kazakhstan, we concluded that it is reasonable to 
expect that the CD prevalence in this country may be comparable to that reported in 
Europe[27].

Large well-designed clinical studies are needed to provide a reliable estimate of the 
CD epidemiological burden in Central Asia. It is likely that CD is underdiagnosed in 
Kazakhstan. Several barriers currently contribute to the underdiagnosis of CD in this 
country, including the inappropriate use of serological tests, limited access to 
diagnostic tools for economic reasons, the absence of standard protocols for 
endoscopic procedures, and difficulties in histopathological interpretation[27,28]. The 
combined effects of all those obstacles lead to the underestimation of the diagnostic 
and epidemiological burden in this country, as summarized in Figure 1. These consid-
erations might also apply in other regions of Central Asia that have even fewer 
economic resources.
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CONCLUSION
Outside the Indian subcontinent and Middle East countries, the epidemiological 
burden of CD in Asia is very likely to be underestimated, especially in Russia and 
Central Asia, where wheat is a staple food and the genetic predisposition to CD is 
comparable to Europe.

In agreement with other authors[29,30], several factors  (that vary by country and 
regions) can contribute to hamper CD diagnosis and, thus, the estimation of its 
epidemiological burden. Overall, these factors include poor disease awareness among 
physicians and/or patients, limited access to diagnostic resources (because of 
economic and/or organizational and/or geographical reasons), inappropriate use or 
interpretation of the available serological tests, absence of standardized diagnostic and 
endoscopic protocols, and insufficient expertise in histopathological interpretation.
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