
World Journal of
Gastroenterology

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

World J Gastroenterol  2024 March 7; 30(9): 994-1260

Published by Baishideng Publishing Group Inc



WJG https://www.wjgnet.com I March 7, 2024 Volume 30 Issue 9

World Journal of 

GastroenterologyW J G
Contents Weekly Volume 30 Number 9 March 7, 2024

EDITORIAL

Role of exosomal circular RNAs as microRNA sponges and potential targeting for suppressing hepato-
cellular carcinoma growth and progression

994

Papadopoulos N, Trifylli EM

Role of albumin-bilirubin score in non-malignant liver disease999

Xu SX, Yang F, Ge N, Guo JT, Sun SY

Early prediction and prevention of infected pancreatic necrosis1005

Lv C, Zhang ZX, Ke L

Impact of microplastics and nanoplastics on liver health: Current understanding and future research 
directions

1011

Chiang CC, Yeh H, Shiu RF, Chin WC, Yen TH

GUIDELINES

National guidelines for the diagnosis and treatment of hilar cholangiocarcinoma1018

Dar FS, Abbas Z, Ahmed I, Atique M, Aujla UI, Azeemuddin M, Aziz Z, Bhatti ABH, Bangash TA, Butt AS, Butt OT, Dogar 
AW, Farooqi JI, Hanif F, Haider J, Haider S, Hassan SM, Jabbar AA, Khan AN, Khan MS, Khan MY, Latif A, Luck NH, 
Malik AK, Rashid K, Rashid S, Salih M, Saeed A, Salamat A, Tayyab GUN, Yusuf A, Zia HH, Naveed A

REVIEW

Diseases of bile duct in children1043

Eiamkulbutr S, Tubjareon C, Sanpavat A, Phewplung T, Srisan N, Sintusek P

From liver to hormones: The endocrine consequences of cirrhosis1073

Quiroz-Aldave JE, Gamarra-Osorio ER, Durand-Vásquez MDC, Rafael-Robles LDP, Gonzáles-Yovera JG, Quispe-Flores 
MA, Concepción-Urteaga LA, Román-González A, Paz-Ibarra J, Concepción-Zavaleta MJ

MINIREVIEWS

Prediction, prevention and management of gastroesophageal reflux after per-oral endoscopic myotomy: 
An update

1096

Nabi Z, Inavolu P, Duvvuru NR

ORIGINAL ARTICLE

Clinical Trials Study

Clinical manifestation, lifestyle, and treatment patterns of chronic erosive gastritis: A multicenter real-
world study in China

1108

Yang YY, Li KM, Xu GF, Wang CD, Xiong H, Wang XZ, Wang CH, Zhang BY, Jiang HX, Sun J, Xu Y, Zhang LJ, Zheng HX, 
Xing XB, Wang LJ, Zuo XL, Ding SG, Lin R, Chen CX, Wang XW, Li JN



WJG https://www.wjgnet.com II March 7, 2024 Volume 30 Issue 9

World Journal of Gastroenterology
Contents

Weekly Volume 30 Number 9 March 7, 2024

Detachable string magnetically controlled capsule endoscopy for the noninvasive diagnosis of esophageal 
diseases: A prospective, blind clinical study

1121

Yang YL, Qin HW, Chen ZY, Fan HN, Yu Y, Da W, Zhu JS, Zhang J

Melanocortin 3,5 receptors immunohistochemical expression in colonic mucosa of inflammatory bowel 
disease patients: A matter of disease activity?

1132

Gravina AG, Panarese I, Trotta MC, D'Amico M, Pellegrino R, Ferraraccio F, Galdiero M, Alfano R, Grieco P, Federico A

Observational Study

Double-nylon purse-string suture in closing postoperative wounds following endoscopic resection of large 
(≥ 3 cm) gastric submucosal tumors

1143

Wang SS, Ji MY, Huang X, Li YX, Yu SJ, Zhao Y, Shen L

Recent trends in the epidemiology and clinical outcomes of inflammatory bowel disease in South Korea, 
2010-2018

1154

Kim S, Lee HJ, Lee SW, Park S, Koh SJ, Im JP, Kim BG, Han KD, Kim JS

Prospective Study

Staging liver fibrosis with various diffusion-weighted magnetic resonance imaging models1164

Jiang YL, Li J, Zhang PF, Fan FX, Zou J, Yang P, Wang PF, Wang SY, Zhang J

sTREM-1 as promising prognostic biomarker for acute-on-chronic liver failure and mortality in patients 
with acute decompensation of cirrhosis

1177

Yu SM, Li H, Deng GH, Wang XB, Zheng X, Chen JJ, Meng ZJ, Zheng YB, Gao YH, Qian ZP, Liu F, Lu XB, Shi Y, Shang J, 
Chen RC, Huang Y

Basic Study

Uridine diphosphate glucuronosyltransferase 1A1 prevents the progression of liver injury1189

Jiang JL, Zhou YY, Zhong WW, Luo LY, Liu SY, Xie XY, Mu MY, Jiang ZG, Xue Y, Zhang J, He YH

SYSTEMATIC REVIEWS

Treatment of Helicobacter pylori with potassium competitive acid blockers: A systematic review and meta-
analysis

1213

Kanu JE, Soldera J

SCIENTOMETRICS

Telomerase-related advances in hepatocellular carcinoma: A bibliometric and visual analysis1224

Li HY, Zheng LL, Hu N, Wang ZH, Tao CC, Wang YR, Liu Y, Aizimuaji Z, Wang HW, Zheng RQ, Xiao T, Rong WQ

CASE REPORT

PRaG 3.0 therapy for human epidermal growth factor receptor 2-positive metastatic pancreatic ductal 
adenocarcinoma: A case report

1237

Kong YH, Xu ML, Zhang JJ, Chen GQ, Hong ZH, Zhang H, Dai XX, Ma YF, Zhao XR, Zhang CY, Chen RZ, Xing PF, Zhang 
LY



WJG https://www.wjgnet.com III March 7, 2024 Volume 30 Issue 9

World Journal of Gastroenterology
Contents

Weekly Volume 30 Number 9 March 7, 2024

LETTER TO THE EDITOR

Genetic risk stratification of inflammatory bowel disease-associated venous thromboembolism: An Asian 
perspective

1250

Huang JG

Risk of hepatitis B virus reactivation in oncological patients treated with tyrosine kinase inhibitors: A case 
report and literature analysis

1253

Colapietro F, Pugliese N, Voza A, Aghemo A, De Nicola S

Exploring non-curative endoscopic submucosal dissection: Current treatment optimization and future 
indication expansion

1257

Zhu YN, Yuan XL, Liu W, Zhang YH, Mou Y, Hu B, Ye LS



WJG https://www.wjgnet.com IX March 7, 2024 Volume 30 Issue 9

World Journal of Gastroenterology
Contents

Weekly Volume 30 Number 9 March 7, 2024

ABOUT COVER

Editorial Board Member of World Journal of Gastroenterology, Pal Miheller, MD, PhD, Assistant Professor, 
Department of Surgery, Transplantation and Gastroenterology, Head of Gastroenterology, Semmelweis University, 
Budapest H-1088, Pest, Hungary.miheller.pal@semmelweis.hu

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 abstracted and indexed in Science Citation Index Expanded (SCIE), MEDLINE, PubMed, PubMed 
Central, Scopus, Reference Citation Analysis, China Science and Technology Journal Database, and Superstar 
Journals Database. The 2023 edition of Journal Citation Reports® cites the 2022 impact factor (IF) for WJG as 4.3; 
Quartile category: Q2. The WJG’s CiteScore for 2021 is 8.3.

RESPONSIBLE EDITORS FOR THIS ISSUE

Production Editor: Hua-Ge Yu; Production Department Director: Xu Guo; Editorial Office Director: Jia-Ru Fan.

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 https://www.wjgnet.com/bpg/gerinfo/208

EXECUTIVE ASSOCIATE EDITORS-IN-CHIEF POLICY OF CO-AUTHORS

Xian-Jun Yu (Pancreatic Oncology), Jian-Gao Fan (Chronic Liver Disease), Hou-
Bao Liu (Biliary Tract Disease)

https://www.wjgnet.com/bpg/GerInfo/310

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

March 7, 2024 https://www.wjgnet.com/bpg/GerInfo/239

COPYRIGHT ONLINE SUBMISSION

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

PUBLISHING PARTNER PUBLISHING PARTNER's OFFICIAL WEBSITE

Shanghai Pancreatic Cancer Institute and Pancreatic Cancer Institute, Fudan 
University 
Biliary Tract Disease Institute, Fudan University

https://www.shca.org.cn 
https://www.zs-hospital.sh.cn

© 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

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/bpg/GerInfo/310
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
https://www.shca.org.cn
https://www.zs-hospital.sh.cn
mailto:office@baishideng.com
https://www.wjgnet.com


WJG https://www.wjgnet.com 1154 March 7, 2024 Volume 30 Issue 9

World Journal of 

GastroenterologyW J G
Submit a Manuscript: https://www.f6publishing.com World J Gastroenterol 2024 March 7; 30(9): 1154-1163

DOI: 10.3748/wjg.v30.i9.1154 ISSN 1007-9327 (print) ISSN 2219-2840 (online)

ORIGINAL ARTICLE

Observational Study

Recent trends in the epidemiology and clinical outcomes of 
inflammatory bowel disease in South Korea, 2010-2018

Seulji Kim, Hyun Jung Lee, Seung Woo Lee, Sanghyun Park, Seong-Joon Koh, Jong Pil Im, Byeong Gwan 
Kim, Kyung-Do Han, Joo Sung Kim

Specialty type: Gastroenterology 
and hepatology

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

Peer-review model: Single blind

Peer-review report’s scientific 
quality classification
Grade A (Excellent): A 
Grade B (Very good): 0 
Grade C (Good): C 
Grade D (Fair): 0 
Grade E (Poor): 0

P-Reviewer: Coelho-Prabhu N, 
United States; Xiao Y, China

Received: November 11, 2023 
Peer-review started: November 11, 
2023 
First decision: December 15, 2023 
Revised: December 23, 2023 
Accepted: February 8, 2024 
Article in press: February 8, 2024 
Published online: March 7, 2024

Seulji Kim, Department of Internal Medicine, Korea Institute of Radiological and Medical 
Sciences, Seoul 01812, South Korea

Hyun Jung Lee, Seong-Joon Koh, Jong Pil Im, Byeong Gwan Kim, Joo Sung Kim, Department of 
Internal Medicine and Liver Research Institute, Seoul National University College of Medicine, 
Seoul 03080, South Korea

Seung Woo Lee, Sanghyun Park, Kyung-Do Han, Department of Statistics and Actuarial Science, 
Soongsil University, Seoul 06978, South Korea

Corresponding author: Joo Sung Kim, MD, PhD, Professor, Department of Internal Medicine 
and Liver Research Institute, Seoul National University College of Medicine, No. 101 Daehak-
ro, Jongno-gu, Seoul 03080, South Korea. jooskim@snu.ac.kr

Abstract
BACKGROUND 
Inflammatory bowel disease (IBD) was previously regarded as a Western disease; 
however, its incidence is increasing in the East. The epidemiology of IBD in Asia 
differs significantly from the patterns in the West.

AIM 
To comprehensively investigate the epidemiology of IBD in South Korea, inclu-
ding its incidence, prevalence, medication trends, and outcomes.

METHODS 
We analyzed claims data from the Health Insurance Review and Assessment 
Service and Rare and Intractable Diseases (RIDs), operated by the National Health 
Insurance Service of South Korea. Patients with IBD were identified based on the 
International Classification of Diseases, Tenth Revision, and RID diagnostic codes 
for Crohn’s disease (CD) and ulcerative colitis (UC) from 2010 to 2018.

RESULTS 
In total, 14498 and 31409 patients were newly diagnosed with CD and UC, 
respectively, between 2010 and 2018. The annual average incidence of CD was 
3.11 cases per 105 person-years, and that of UC was 6.74 cases per 105 person-
years. Since 2014, the incidence rate of CD has been stable, while that of UC has 
steadily increased, shifting the peak age group from 50-year-olds in 2010 to 20-

https://www.f6publishing.com
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year-olds in 2018. The CD and UC prevalence increased consistently over the study period; the use of 5-aminosali-
cylates and corticosteroids gradually decreased, while that of immunomodulators and biologics steadily increased 
in both CD and UC. The clinical outcomes of IBD, such as hospitalization and surgery, decreased during the study 
period.

CONCLUSION 
The CD incidence has been stable since 2014, but that of UC has increased with a shift to a younger age at peak 
incidence between 2010 and 2018. IBD clinical outcomes improved over time, with increased use of immunomodu-
lators and biologics.

Key Words: Inflammatory bowel disease; Crohn’s disease; Ulcerative colitis; Incidence; Prevalence

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

Core Tip: Inflammatory bowel disease (IBD) was previously regarded as a Western disease; however, its incidence is 
increasing in the East, with a different epidemiological pattern. This nationwide cohort study analyzed claims data from 
South Korea between 2010 and 2018. The incidence of ulcerative colitis increased continuously, particularly among younger 
demographic groups, during this period, whereas the incidence of Crohn’s disease remained stable from 2014. Additionally, 
in this period, hospitalization and surgery rates for IBD decreased as the use of immunomodulators and biologics increased.

Citation: Kim S, Lee HJ, Lee SW, Park S, Koh SJ, Im JP, Kim BG, Han KD, Kim JS. Recent trends in the epidemiology and clinical 
outcomes of inflammatory bowel disease in South Korea, 2010-2018. World J Gastroenterol 2024; 30(9): 1154-1163
URL: https://www.wjgnet.com/1007-9327/full/v30/i9/1154.htm
DOI: https://dx.doi.org/10.3748/wjg.v30.i9.1154

INTRODUCTION
Inflammatory bowel disease (IBD), which includes Crohn’s disease (CD) and ulcerative colitis (UC), is a chronic relapsing 
inflammatory disease of the gastrointestinal tract. Although it was previously regarded as a Western disease, its incidence 
has increased in newly industrialized countries, including South Korea, since the start of the twenty-first century[1,2].

South Korea is a representative Asian country in which the incidence and prevalence of IBD are rapidly increasing[1]. 
According to a longitudinal population-based study conducted in the Songpa-Kangdong (SK) district of Seoul, South 
Korea, the incidence rates of both CD and UC have rapidly increased since the first diagnosis of a patient with IBD in 
Korea in 1986 (from 0.06/105[3] inhabitants/year in 1986-1990 to 2.44/105 inhabitants/year in 2011-2015 for CD, and from 
0.29/105 inhabitants/year in 1986-1990 to 5.82/105 inhabitants/year in 2011-2015 for UC)[4]. Several nationwide 
population-based studies have investigated the epidemiology of IBD in South Korea[3,5,6]. Jung et al[3] reported the 
average annual incidence of UC and CD to be 5.0 and 2.8 per 105 person-years, respectively, from 2011 to 2014, and Kwak 
et al[6] reported that both the prevalence and incidence of CD and UC showed an increase between 2007 and 2016 (1.9-
fold and 1.2-fold increase in the prevalence and incidence of CD, respectively, and 1.6-fold and 1.3-fold increase in the 
prevalence and incidence of UC, respectively). However, despite the previous epidemiological data on IBD in South 
Korea, studies on recent trends are still lacking. Furthermore, although the clinical course of IBD has changed due to the 
recent introduction of various new therapeutic agents, there are very few demographic studies on its clinical outcomes.

The current study aimed to explore the incidence and prevalence of IBD using a nationwide population-based cohort 
from the National Health Insurance Service (NHIS) database and to investigate the temporal changes in medication and 
clinical outcomes of IBD in South Korea.

MATERIALS AND METHODS
Data source
The NHIS is a mandatory nationwide insurance system operated by the government that covers approximately 97% of 
the entire population of South Korea. It contains medical claims data, including patient demographics, principal 
diagnosis, and comorbidities, using the International Classification of Disease 10th revision (ICD-10) codes and 
prescriptions, admissions, and procedures[7]. All the information from the NHIS is integrated into the Health Insurance 
Review and Assessment Service (HIRA) claims database, which is a comprehensive data source for epidemiological 
studies in South Korea[3,5,6].

The NHIS established the Rare and Intractable Disease (RID) registration program in 2006 to provide a medical 
copayment reduction of 10% to patients with RIDs, including IBD. To register in this program and obtain a special code 
(V code), patients must obtain diagnostic approval from a physician based on the strict diagnostic criteria defined by the 

https://www.wjgnet.com/1007-9327/full/v30/i9/1154.htm
https://dx.doi.org/10.3748/wjg.v30.i9.1154
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NHIS[5]. Because it is directly related to the government’s support for medical expenses, RID registration is conducted 
strictly to ensure a high reliability in RID diagnosis.

The current retrospective nationwide cohort study used claims data from HIRA and RIDs (operated by the NHIS) and 
was approved by the Seoul National University Hospital Institutional Review Board (1806-060-949). Because there are no 
personal identifiers, informed consent was waived.

Patient identification
Patients diagnosed with IBD between 2010 and 2018 were included in this study. To establish an accurate definition for 
identifying patients with IBD, we compared two different definitions: one defined patients with IBD using only ICD-10 
codes, whereas the other used both ICD-10 and V codes. Finally, we identified patients with CD as those with both ICD-
10 code K50 and RID code V130 and patients with UC as those with ICD-10 code K51 and RID code V131. The diagnostic 
accuracy of each definition for identifying patients with IBD was assessed using data from the SK-IBD study in which all 
IBD cases were strictly identified through a medical record review conducted by two experts[4].

The following information was collected from the HIRA claims database: date of diagnosis, comorbidities, prescription 
records, and IBD-related clinical outcomes, including emergency room (ER) visits, hospitalizations, and surgery.

Definition of IBD-related medication and outcomes
IBD-related medications included 5-aminosalicylates (5-ASA), immunomodulators (azathioprine or 6-mercaptopurine), 
systemic corticosteroids (including both oral and intravenous corticosteroids), and biologics (infliximab, adalimumab, 
vedolizumab, ustekinumab, or tofacitinib), prescribed at least once, along with the diagnostic codes. ER visit was defined 
as a visit to the ER for a primary diagnosis of IBD. Hospitalization was defined as an admission for ≥ 3 d with the 
principal diagnosis of IBD. Surgery was defined as resection of the small bowel, colon, or rectum in patients diagnosed 
with IBD.

Statistical analysis
The annual incidence of IBD was defined as the number of newly diagnosed cases of IBD per 105 individuals in the 
respective year, based on the registered resident population for that year. Prevalence was defined as the number of 
patients with IBD per 105 person-years based on the registered resident population for that year. Incidence and 
prevalence were calculated for different age and sex groups, and each value was expressed as the number of cases per 105 
person-years.

Trends in IBD-related prescriptions and clinical outcomes, including ER visits, hospitalization, and surgery, between 
2010 and 2018 were examined. Trends in prescriptions and clinical outcomes were described based on the number of 
patients who were prescribed IBD-related medications or had an ER visit, hospitalization, or surgery annually. Statistical 
analyses were performed using SAS version 9.4 (SAS Institute, Cary, NC, United States) and R version 3.4.3 (The R 
Foundation for Statistical Computing, Vienna, Austria). Figure 1 provides an overview of the study’s selection process.

Figure 1 CONSORT flow diagram illustrating the study process. IBD: Inflammatory bowel disease; ER: Emergency room.

RESULTS
Accuracy of diagnostic definitions
To assess the accuracy of the diagnostic definitions, we identified patients with IBD from the healthcare data of the SK 
district, using only ICD-10 codes or both ICD-10 codes and V-codes, and compared them with the published results of the 
SK-IBD study from 2011 to 2015[4]. Compared to using ICD-10 and V codes for identifying patients with IBD, using only 
ICD-10 codes overestimated the incidence and prevalence (mean annual incidence rate per 105 inhabitants: 17.34 for CD 
and 109.05 for UC). However, when V-codes were applied in addition to the ICD-10 codes, the results (mean annual 
incidence rate per 105 inhabitants: 3.79 for CD and 7.40 for UC) were similar to the incidence rates reported in a previous 
study for the SK district (mean annual incidence rate per 105 inhabitants: 2.44 for CD and 5.82 for UC) (Supplemen-tary 
Table 1).

https://f6publishing.blob.core.windows.net/dedbfa94-10c8-4b4a-9bbd-18456c0f117c/WJG-30-1154-supplementary-material.pdf
https://f6publishing.blob.core.windows.net/dedbfa94-10c8-4b4a-9bbd-18456c0f117c/WJG-30-1154-supplementary-material.pdf
https://f6publishing.blob.core.windows.net/dedbfa94-10c8-4b4a-9bbd-18456c0f117c/WJG-30-1154-supplementary-material.pdf
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Table 1 Incidence rates of Crohn’s disease and ulcerative colitis in South Korea from 2010 to 2018

Year of diagnosis

2010 2011 2012 2013 2014 2015 2016 2017 2018

CD

No. of incident cases 1271 1431 1552 1581 1717 1718 1770 1709 1749

Incidence rate1 2.51 2.81 3.03 3.07 3.32 3.30 3.39 3.26 3.33

    Male 3.47 3.86 4.27 4.41 4.65 4.59 4.68 4.51 4.69

    Female 1.55 1.75 1.79 1.73 1.98 2.01 2.08 2.01 1.97

    M/F ratio 2.24 2.20 2.38 2.54 2.35 2.28 2.25 2.25 2.38

UC

No. of incident cases 2701 3050 2987 3116 3397 3788 3826 4227 4317

Incidence rate1 5.34 5.99 5.84 6.06 6.56 7.28 7.32 8.06 8.21

    Male 6.24 7.03 7.01 7.16 7.80 8.86 8.76 9.89 10.28

    Female 4.44 4.95 4.66 4.94 5.32 5.70 5.87 6.23 6.15

    M/F ratio 1.41 1.42 1.50 1.50 1.47 1.56 1.49 1.59 1.67

UC/CD ratio 2.13 2.13 1.92 1.97 1.98 2.20 2.16 2.47 2.47

1Per 105 person-years.
CD: Crohn’s disease; UC: Ulcerative colitis.

Incidence
Between 2010 and 2018, 45907 patients were newly diagnosed with IBD; specifically, 14498 (31.6%) and 31409 (68.4%) 
patients were diagnosed with CD and UC, respectively. Table 1 and Figure 2 present the incidence of IBD in South Korea 
between 2010 and 2018. The mean annual incidence rates during the study period were 3.1 per 105 and 6.7 per 105 for CD 
and UC, respectively. The incidence of UC increased steadily throughout the study period from 5.3 to 8.2 per 105 between 
2010 and 2018, with an annual increase of approximately 0.4%. Meanwhile, the incidence of CD increased from 2.5 to 3.3 
per 105 between 2010 and 2014 and remained relatively stable thereafter at approximately 3.3 per105. In 2018, the UC-to-
CD incidence ratio was 2.5.

Age-specific incidence rates showed different patterns for CD and UC throughout the study period (Figure 3). For CD, 
the peak incidence was observed in individuals aged 10-19 years. The incidence rate remained relatively high in the 20-
29-year-olds but decreased significantly after age 30, exhibiting a consistent pattern over time. In contrast, there was a 
shift in the peak incidence age for UC, decreasing from 50-59 years in 2010 to 20-29 years in 2018.

Both CD and UC showed higher incidence rates in men than in women over the study period, with sex differences 
being more prominent in patients with CD than in those with UC. In 2018, the male-to-female ratios for CD and UC were 
2.4 and 1.7, respectively. Additionally, age- and sex-specific incidence rates demonstrated distinct patterns for CD and 
UC in 2018 (Figure 4). The peak incidence of CD occurred in patients aged 10-19 years in both men and women. In 
contrast, while the incidence of UC peaked in the 20-29-year-olds for both men and women, the second peak incidence of 
UC was observed only in males in the 60-69-year-old age group.

Prevalence
The prevalence of IBD steadily increased between 2010 and 2018, reaching 17168 and 34420 patients with CD and UC, 
respectively, in 2018. CD and UC showed more than double the prevalence over the study period, from 15.1 per 105 in 
2010 to 32.7 per 105 in 2018 for CD, and from 31.6 per 105 in 2010 to 65.5 per 105 in 2018 for UC. The prevalence rate was 
higher in men than in women for both CD and UC, with a greater sex difference observed, especially for CD; the values 
were 46.8 per 105 in men and 18.5 per 105 in women for CD, and 77.1 per 105 in men and 53.9 per 105 in women for UC 
(Supplementary Figure 1). Furthermore, the prevalence of IBD increased in all age groups throughout the study period. 
The peak prevalence of CD occurred in the 20-29-year-old age group, whereas that of UC occurred in the 60-69-year-old 
age group, which was consistent for both men and women (Supplementary Figures 2 and 3).

Changes in prescription patterns of IBD medications
5-ASA, immunomodulators, systemic corticosteroids, and biologics were administered to 12435 (72.4%), 10516 (61.3%), 
4323 (25.2%), and 6278 (36.6%) patients with CD, respectively, in 2018. In the UC group, 5-ASA was administered to 
almost all patients (32323; 93%), whereas immunomodulators, systemic corticosteroids, and biologics were administered 
to 5789 (16.8%), 6271 (18.2%), and 2822 (8.2%) patients, respectively.

https://f6publishing.blob.core.windows.net/dedbfa94-10c8-4b4a-9bbd-18456c0f117c/WJG-30-1154-supplementary-material.pdf
https://f6publishing.blob.core.windows.net/dedbfa94-10c8-4b4a-9bbd-18456c0f117c/WJG-30-1154-supplementary-material.pdf
https://f6publishing.blob.core.windows.net/dedbfa94-10c8-4b4a-9bbd-18456c0f117c/WJG-30-1154-supplementary-material.pdf
https://f6publishing.blob.core.windows.net/dedbfa94-10c8-4b4a-9bbd-18456c0f117c/WJG-30-1154-supplementary-material.pdf
https://f6publishing.blob.core.windows.net/dedbfa94-10c8-4b4a-9bbd-18456c0f117c/WJG-30-1154-supplementary-material.pdf
https://f6publishing.blob.core.windows.net/dedbfa94-10c8-4b4a-9bbd-18456c0f117c/WJG-30-1154-supplementary-material.pdf
https://f6publishing.blob.core.windows.net/dedbfa94-10c8-4b4a-9bbd-18456c0f117c/WJG-30-1154-supplementary-material.pdf
https://f6publishing.blob.core.windows.net/dedbfa94-10c8-4b4a-9bbd-18456c0f117c/WJG-30-1154-supplementary-material.pdf
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Figure 2 Incidence of Crohn’s disease and Ulcerative colitis, from 2010 to 2018 in South Korea. A: Crohn’s disease; B: Ulcerative colitis. UC: 
Ulcerative colitis; CD: Crohn’s disease.

Figure 3 Age-specific incidence of Crohn’s disease and ulcerative colitis in 2010, 2014, and 2018 in South Korea. A: Crohn’s disease; B: 
Ulcerative colitis.

Figure 4 Age- and sex-specific incidence of Crohn’s disease and ulcerative colitis in 2018. A: Crohn’s disease; B: Ulcerative colitis. UC: Ulcerative 
colitis; CD: Crohn’s disease.

Figure 5 shows the temporal changes in the use of IBD medications between 2010 and 2018. The number of patients 
using immunomodulators and biologics increased in both the CD and UC groups during the study period. In patients 
with CD, the use of immunomodulators increased from 52.1% in 2010 to 61.3% in 2018, and that of biologics increased 
from 11.9% in 2010 to 36.6% in 2018. Moreover, in patients with UC, the use of immunomodulators increased from 13.1% 
in 2010 to 16.8% in 2018, whereas that of biologics increased from 0.7% in 2010 to 8.2% in 2018. Conversely, the use of 
steroids decreased during the same period, from 32.1% in 2010 to 25.2% in 2018 for CD and from 23.8% in 2010 to 18.2% in 
2018 for UC. Finally, the use of 5-ASA decreased from 87.9% in 2010 to 72.4% in 2018 in CD while remaining relatively 
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Figure 5 Temporal trend of medication use in patients with Crohn’s disease and ulcerative colitis, 2010-2018. A: Ulcerative colitis; B: Crohn’s 
disease. 5-ASA: 5-aminosalicylates.

Figure 6 Temporal trend of clinical outcomes in patients with Crohn’s disease and ulcerative colitis, from 2010 to 2018. A: Ulcerative colitis; B: 
Crohn’s disease. ER: Emergency room.

unchanged in UC patients throughout the study period.

Clinical outcomes
Figure 6 shows the trend in IBD outcomes, including IBD-related ER visits, hospitalizations, and surgeries, between 2010 
and 2018. In 2018, 1991 (11.6%) and 1081 (3.1%) patients with CD and UC, respectively, visited the ER at least once with a 
diagnosis of IBD. The rate of ER visits did not change significantly during the study period.

A total of 3448 (20.1%) and 2440 (7.1%) patients with CD and UC, respectively, were hospitalized in 2018. The hospital-
ization rates for CD and UC showed a decreasing trend during the study period, from 24.1% in 2010 to 20.1% in 2018 for 
CD and from 8.9% in 2010 to 7.1% in 2018 for UC.

Regarding surgery, 399 patients with CD (2.3%) and 42 patients with UC (0.1%) underwent bowel resection for 
complications related to IBD in 2018. The surgery rate for patients with CD decreased from 3.4% in 2010 to 2.3% in 2018. 
Regarding UC, there was a decreasing trend in the surgery rate, from 0.4% in 2010 to 0.2% in 2014; however, it remained 
relatively unchanged thereafter.

DISCUSSION
This nationwide population-based study investigated the comprehensive epidemiological data on IBD in South Korea 
from 2010 to 2018. To the best of our knowledge, this was the first study to analyze the epidemiology of IBD in an Asian 
population, considering medication use and IBD-related clinical outcomes, such as ER visits, hospitalizations, and 
surgeries. Throughout the study period, the incidence of UC increased continuously, with a shift towards the younger 
age group, whereas that of CD plateaued from 2014 onwards. Furthermore, patients with more recently diagnosed IBD 
showed higher use rates of immunomodulators and biologics and lower rates of hospitalization and surgery.

The average annual incidence rates of IBD in this study from 2010 to 2018 were 3.1 per 105 for CD and 6.7 per 105 for 
UC, comparable to the findings of previous studies conducted in Korea using the nationwide HIRA database. In such 
studies, the incidence of CD and UC ranged from 2.6 to 3.2 per 105 people and from 4.3 to 5.3 per 105 people, respectively, 
during 2005-2016[3,5,6,8]. The incidence of IBD in the present study was lower than that in North America (Olmsted 
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County, Minnesota; the incidence of CD was 10.7 per 105 people and that of UC was 12.2 per 105 people) and Europe 
(Denmark; incidence of CD was 9.1 per 105 people and that of UC was 18.6 per 105 people)[9,10]. However, this was the 
highest estimate among Asian countries, representing the economic advancement and Westernization of society with 
rapid industrialization in Korea[11,12].

Remarkably, the incidence of UC increased continuously over the entire study period, whereas that of CD plateaued 
from 2014 onwards. Although the SK cohort study showed an increased incidence of IBD, the increase has slowed down 
recently[4]. Moreover, recent studies using a nationwide database have reported the incidence of IBD to have plateaued 
or even decreased[3,5,6]. The global evolution of IBD could explain this trend; IBD in Korea has recently accelerated 
through the incidence stage to the stage of compounding prevalence[2]. Unlike other industrialized countries in Asia that 
experienced a rising incidence of IBD in the 2020s, Korea and Japan transitioned into an accelerated incidence stage 
earlier owing to rapid industrialization[6,13]. Studies with more recent data may show a trend toward a decrease or 
plateau in incidence. Importantly, our study included the most recent data from previous epidemiological studies in 
Korea and confirmed a stabilizing incidence and an increasing trend in the prevalence of IBD. Longitudinal studies with 
long-term follow-ups would be necessary to evaluate the transition of this epidemiological stage accurately.

One of the interesting findings of this study was the shift in the peak age of UC incidence to a younger age, which 
changed from individuals in their 50 s to those in their 20 s, during the study period. This trend has also been observed in 
several previous studies in Korea[6,8,14]. Although the exact reason for this shift is still unclear, changes in dietary habits 
and lifestyle factors may be linked. Furthermore, the increased frequency of eating out and using delivered food, 
especially among young people, and the rise in coffee and sugar-sweetened beverage consumption, could play a role[15,
16]. Moreover, reduced exposure to green areas and increased time spent in urban living and working environments may 
have contributed to this trend[17,18]. Finally, with improved access to healthcare over the past few decades, the rate of 
endoscopic examinations among young people may have increased, leading to a higher rate of early diagnosis of UC[19]. 
Further studies are recommended to elucidate the underlying reasons for this trend.

Another interesting finding of this study was that the rates of hospitalization and surgery in patients with IBD 
decreased over the study period, in line with the increased use of immunomodulators and biologics. Temporal changes in 
IBD outcomes following the use of new therapeutic agents have been addressed in previous studies. In a hospital-based 
cohort study of patients with UC, conducted in Korea between 1986 and 2015, the rates of hospitalization and surgery 
decreased over time; in particular, the rate of surgery significantly decreased after the introduction of anti-tumor necrosis 
factor agents[20]. A meta-analysis of 44 population-based cohort studies revealed a decreasing trend in the risk of 
surgery, which was significantly lower in patients diagnosed in the 21st century than in those diagnosed in the 20th 
century for both CD and UC[21].

The ER visits and hospitalization rates in this study were comparable to those reported in previous Korean studies[3,
20]. However, the surgery rate was much lower than that in previous studies[7,21,22]. This discrepancy could be 
attributed to differences in the methods used to calculate the surgery rate. Two Western studies have reported that the 
risk of surgery is highest within the first 1 or 2 years after the diagnosis of UC, and one South Korean study has reported 
that the rate of surgery is low between 5 and 10 years after the diagnosis of UC, increasing slightly thereafter[20,23,24]. 
Our current study analyzed the rate of surgery in patients with IBD each year, irrespective of the time of diagnosis, so it 
did not reflect the cumulative probabilities of surgery after IBD diagnosis. Furthermore, considering that previous studies 
reported a gradual decrease in the surgery rate over time, the lower rate in this study could have been due to our consid-
eration of a more recent time period[21,25].

This study had some limitations. First, the certainty of the IBD diagnosis was limited owing to the nature of the claims 
data. To overcome this concern, we defined patients with IBD more accurately using both ICD-10 codes and V-codes 
rather than relying only on ICD-10 codes based on a comparative analysis of patients with IBD in the SK-IBD study. Our 
definition was further validated internally at a tertiary referral hospital in Korea (Seoul National University Hospital), 
demonstrating sensitivity rates of 94.5% and 96.4% for CD and UC, respectively. Second, since we used claims data, we 
could not obtain detailed clinical information, such as symptoms, disease phenotype, or severity, which may have 
influenced the clinical outcomes of IBD. Thus, we could not establish a causal relationship between using immunomodu-
lators and biologics and IBD-related clinical outcomes. Third, the present study included a study cohort that was 
retrospectively enrolled with a diagnostic code for IBD during the study period from 2010 to 2018 and was followed up 
until 2018. Therefore, the duration of the disease and follow-up within the cohort showed heterogeneity; moreover, the 
follow-up duration may be too short to reflect the entire clinical course of IBD, particularly among subjects diagnosed 
recently. Finally, although we carefully devised an operational definition of clinical outcomes to encompass IBD-related 
results, inherent uncertainty remained since the NHIS does not provide detailed clinical data of individual patients or 
information on individual identifiers.

CONCLUSION
In conclusion, our study indicated a distinct shift in the epidemiology of the Korean population with IBD towards a 
stabilizing incidence and a younger age at diagnosis. The incidence of CD has been stable since 2014, whereas that of UC 
has continuously increased, peaking at a younger age. Moreover, the use of immunomodulators and biologics increased 
notably, aligning with a reduction in the rates of hospitalization and surgery during the study period. Our findings shed 
light on the evolving landscape of IBD in Korea and reveal changes in its incidence, treatment patterns, and clinical 
outcomes.
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ARTICLE HIGHLIGHTS
Research background
Over time, inflammatory bowel disease (IBD) has become a global disease with changing epidemiological patterns. 
Traditionally, IBD has been considered a Western disease; however, its incidence has increased in newly industrialized 
countries, including Asia, since the turn of the twenty-first century.

Research motivation
Although the epidemiology of IBD differs between the Western and Eastern worlds, and understanding the epidemiology 
of IBD is crucial for better management of patients and healthcare resources, data on IBD epidemiology in Asia remain 
limited.

Research objectives
We aimed to evaluate the incidence and prevalence of IBD using a nationwide population-based cohort in South Korea. 
Additionally, we sought to investigate the temporal changes in the medications and clinical outcomes of IBD.

Research methods
This study used claims data from the National Health Insurance Service of South Korea. We identified IBD patients using 
the International Classification of Diseases, Tenth Revision, and Rare and Intractable Disease diagnostic codes for Crohn’s 
disease (CD) and ulcerative colitis (UC). The incidence, prevalence, medication use, and clinical outcomes of IBD were 
assessed from 2010 to 2018.

Research results
Over the study period, from 2010 to 2018, 14498 and 31409 patients were newly diagnosed with CD and UC, respectively. 
The incidence of CD has stabilized in South Korea, while that of UCD has steadily increased with a shifted peak age from 
the 50-s to the 20-s since 2014. The prevalence rates of both CD and UC increased consistently. Over the study period, the 
use of immunomodulators and biologics increased, but that of 5-aminosalicylates and steroids decreased in both CD and 
UC patients, which was accompanied by decreased IBD-related hospitalizations and surgeries.

Research conclusions
The nationwide study revealed the recent epidemiology of IBD in South Korea. The incidence of CD has been stable since 
2014, but that of UC has increased with a shift to a younger age at peak incidence between 2010 and 2018. Additionally, 
the clinical outcomes of IBD improved over the study period, in parallel with the increased use of immunomodulators 
and biologics.

Research perspectives
Future studies are required to evaluate the long-term prognosis of IBD according to changes in IBD treatment 
medications, including indicators such as disease activity and quality of life.
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