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Abstract

Background: The incidence of inflammatory bowel disease (IBD) is rapidly increasing in China,
a vast country with significant geographical differences. The socioeconomic status of Eastern
China is significantly higher than that of Western China.

Objectives: This study aimed to describe the geographical heterogeneity in the characteristics
and management of patients with IBD in both Eastern and Western China.

Design: This was a multicenter, cross-sectional study.

Methods: Patients with IBD with ages =18years up to 18 January 2023 were included in the
analysis from the Chinese database for IBD. Logistic regression was used to identify risk
factors associated with surgeries among patients with IBD.

Results: Among 8305 patients with IBD, the ratio of ulcerative colitis (UC) to Crohn’s

disease (CD) was 4.13 and 0.33 in Western and Eastern China, respectively. The median

age at diagnosis of UC and CD was 40.69 and 28.58years, respectively. There was a male
predominance among patients with UC (54.3%) and CD (68.0%]). The two regions exhibited

a similar distribution of disease locations in UC. However, Western China had a higher
proportion of L2 involvement (30.0% versus 19.1%) and more advanced disease behavior (B2
and B3] (48.8% versus 39.8%) than Eastern China. Patients with IBD in Western China received
more b-aminosalicylic acid and corticosteroids and fewer immunomodulators and biologicals.
In terms of surgical risk, Eastern China [versus Western China, odds ratios (OR): 5.36, 95%
confidence intervals (Cl): 2.96-9.68] was associated with a higher risk of surgery in UC, while
Western China (versus Eastern China, OR: 3.39, 95% Cl: 2.37-4.86) was associated with a
higher risk of surgery in CD.

Conclusion: Geographical heterogeneity exists in the disease characteristics and management
of IBD in Eastern and Western China. These findings have the potential to guide the
formulation of location-specific strategies aimed at enhancing the long-term outcomes of
patients with IBD.
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Introduction

Inflammatory bowel diseases (IBDs), including
ulcerative colitis (UC) and Crohn’s disease (CD),
are chronic, nonspecific inflammatory intestinal
diseases of unknown etiology characterized by a
relapsing and remitting course.l»2 CD affects any
part of the gastrointestinal tract with a progressive
and destructive course, whereas UC affects the
colon and rectum.!? Approximately 15.6% of
patients with UC and 46.6% of patients with CD
require surgery because of therapy failure or dys-
plasia in the 10years following diagnosis.!3

Although the incidence of IBD is stable in North
American and European countries, it is increasing
in newly industrialized countries.%> With the
development of urbanization and the social econ-
omy, its incidence is increasing rapidly in China.®
Itis estimated that there will be 1.5 million patients
with IBD in China by 2050.5 One-third of direct
IBD healthcare costs are due to hospitalizations,
and surgery is associated with higher hospitaliza-
tion costs.?” Healthcare systems should be pre-
pared for the increasing number of patients with
IBD, as the potential burden of IBD is substantial,
especially in areas with high rates of surgery.

China is characterized by great geographical dif-
ferences in socioeconomic status, healthcare
access, industrialization, and urbanization. The
distribution of IBD phenotypes and the clinical
characteristics of patients with IBD across differ-
ent geographic locations varied.? The industriali-
zation and socioeconomic level of the Eastern
China is significantly higher than those of the
Western China.!? There is a positive association of
the incidence of IBD with gross domestic product
(GDP) and east-to-west gradient for IBD with
higher incidence in the east.!! Currently, previous
studies describing the characteristics of IBD in
China have been constrained to single-center or
small-sample studies,!>’15 which precludes a
description of the differences in the characteristics
of patients with IBD in different regions of China.
However, studies with large sample head-to-head
comparing the clinical characteristics of IBD
across different regions of China are lacking.
Heterogeneity in the clinical patterns of IBD
might result in the differences in treatment and
surgical rates in different regions. Understanding
the distribution landscape and clinical characteris-
tics of IBD across different regions of China is
essential for improving the management and dis-
ease outcomes of patients with IBD.

In this study, the Chinese database for IBD
(CHASE-IBD) was used to comprehensively
describe and compare the clinical characteristics
of patient with IBD from different regions of
China, evaluate the prevalence, and identify asso-
ciated risk factors for surgery in patients with
IBD. The results can provide comprehensive data
analysis to develop strategies for optimal health-
care services for the growing number of patients
with IBD in China.

Methods

Chinese database for IBD

The objectives of the CHASE-IBD are to effec-
tively and systematically organize large amounts
of data on patients with IBD, improve the man-
agement effectiveness of long-term follow-up and
surveillance of response to therapy in patients
with IBD, and provide data support for clinical
and basic research on IBD. The CHASE-IBD
was established in March 2018 and was first used
in five hospitals in Shanghai, China. In March
2019, the database was approved and owned by
the IBD Group, the Chinese Society of
Gastroenterology, Chinese Medical Association
and then was gradually promoted in hospitals
across the country.

Data collection. The electronic case report forms
of CHASE-IBD were designed to ensure stan-
dardization and consistency of data collection.
The CHASE-IBD system is maintained by spe-
cific personnel, including data processing engi-
neers, doctors, and nurses. Before each hospital
integrated the use of the database into their oper-
ations, the doctors and nurses of the IBD-specific
clinics were trained in the collection and entry of
clinical data by the professional staff of CHASE-
IBD. Upon approval by the IBD Group, Chinese
Society of Gastroenterology, Chinese Medical
Association, exclusive accounts granting access to
the database are provided to participating hospi-
tals for patient data collection, limited to the clini-
cal data of patients in each hospital. Patients with
IBD ages =18years were prospectively enrolled
in the CHASE-IBD cohort when they visited the
IBD-specific clinics at each hospital. Patients
aged <18years old were enrolled into a pediatric
database. The clinical data of patients with IBD
who were diagnosed before the clinic participated
in the database were collected retrospectively
from electronic medical records. A dedicated data
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collector performed data collection at the time of
enrollment and all subsequent clinic visits or hos-
pitalizations and then recorded the data on a ded-
icated website using the standardized electronic
case report forms.

Data captured into the database included demo-
graphic data, IBD diagnosis, time of diagnosis,
extra-intestinal manifestations (EIMs), Montreal
classification phenotype, disease activity scores,
medication history, surgical records, and related
laboratory, radiographic, and endoscopic find-
ings. The diagnosis and treatment of IBD were
based on the Chinese consensus on the diagnosis
and treatment of IBD, which was similar to the
European Crohn’s and Colitis Organization
(ECCO) consensus.16:17

Data archiving and quality maintenance. Patients
with IBD were referred to IBD specialists or IBD-
specific clinics for regular follow-ups at each par-
ticipating site. The unique 18-digit ID number
assigned to all Chinese citizens at birth facilitated
comprehensive follow-up of these patients across
the participating hospitals. The data were updated
at each collection, which allowed for longitudinal
follow-up. The clinical data of patients with IBD
are stored in a central database accessible through
a secure network using encrypted connections.
The CHASE-IBD methodology prioritizes data
quality, incorporating systematic reviews by data-
base professionals, regular site principal investiga-
tor meetings at the Congress of Gastroenterology
China, and conferences organized by the IBD
Group, Chinese Society of Gastroenterology,
Chinese Medical Association. Only the hospitals
certified by the IBD Group, Chinese Society of
Gastroenterology, Chinese Medical Association
in terms of adhering to standardized procedures
for the diagnosis and treatment of IBD can use
the database for the follow-up and management
of patients with IBD through the website (http://
www.chaseibd.com/). Any patient without a con-
firmed diagnosis of IBD was temporarily recruited
to a subset of the database and marked as having
a suspected IBD. Suspected patients were moved
to the IBD subset only if they had a confirmed
diagnosis of IBD and were removed from the
database if they were confirmed as non-IBD,
ensuring data accuracy and integrity.

Data retrieval, extraction, and protection. Struc-
tured query language was used to extract clinical

data from the standardized electronic case report
forms. De-identified data were obtained only after
an investigator submitted a protocol for approval
from the IBD Group, Chinese Society of Gastro-
enterology, Chinese Medical Association. For
data protection, the exclusive account of the data-
base of each participating site for data collection
can only access the clinical data of the patients in
its hospital. All data transmissions were carried
out over encrypted Internet connections (the
Hypertext Transfer Protocol Secure over Secure
Socket Layer) for security.

Study design

This was a cross-sectional study included patients
with IBD from the CHASE-IBD database until
18 January 2023. The reporting of this study con-
forms to the Strengthening the Reporting of
Observational Studies in Epidemiology state-
ment.!® This study was approved by the IBD
Group, the Chinese Society of Gastroenterology,
Chinese Medical Association, and de-identified
clinical data of patients with IBD were provided
by the CHASE-IBD. When the clinical data on a
variable were available for more than 50% of
patients, the variable was included in the analysis
in this study. The patients included in this study
had a confirmed diagnosis of IBD after multiple
follow-ups, and only the final diagnostic informa-
tion was extracted. Only clinical data at the
enrollment were analyzed in this study, including
demographic data, IBD diagnosis, year of diagno-
sis, EIM at any time following IBD diagnosis
until before recruitment, Montreal classification
phenotype, treatments, and surgical history.

Definition. According to the Montreal classifica-
tion,!® UC phenotypes include proctitis (E1),
left-sided colitis (E2), and extensive colitis (E3).
In patients with CD, disease location (L) included
ileal (LL1), colonic (L2), ileocolonic (I.3), and
upper gastrointestinal diseases (I.4). Disease
behavior (B) included Bl (nonstricturing, non-
penetrating), B2 (stricturing), and B3 (penetrat-
ing). Perianal disease was identified in patients
with CD who had experienced at least one epi-
sode of a perianal fistula and/or abscess. Surgery
was defined as any IBD-related surgery involving
bowel resection. Due to the small number of
patients treated with small-molecule drugs, we
classified small-molecule drugs as biologics for
statistical analysis.
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Classification. Mainland China was divided by
administrative divisions into seven geographic
areas.2? The socioeconomic level of east, south,
north, and central areas of China is significantly
higher than those of southwest, northwest, and
northeast areas of China.!® Notably, Beijing, the
capital of China, is the political, financial, and
cultural center of China, so it is not representative
of north area, and only seven patients were
included in Beijing. Hebei Province, with a low
per-capita GDP, is more representative of north
area of China. Then, all the administrative prov-
inces (autonomous regions and centrally admin-
istered municipalities) in the analysis were
classified into two groups: Eastern China [com-
prising east area (Anhui, Fujian, Jiangsu, Shan-
dong, Shanghai, and Zhejiang), south area
(Guangdong), and central area (Hubei and
Hunan)] and Western China [southwest area
(Sichuan and Yunnan), northwest area (Shaanxi),
northeast area (Liaoning), and north area (Bei-
jing and Hebei)] based on the economic develop-
ment indicators!®2! by a cutoff of $10,000 in
GDP per capita of the seven geographic areas in
China2® (https://data.stats.gov.cn/) (Supplemen-
tal Table 1).

Outcomes. The primary endpoint of this study
was to describe the geographical heterogeneity of
the characteristics and management in a large
cohort of patients with IBD in Eastern and West-
ern China. Secondary endpoints were the preva-
lence of and risk factors for patients with IBD in
China.

Statistical analysis

Data analysis was conducted using the SPSS 26.0
(IBM, Armonk, NY, USA) for Windows. Not
available data were defined as the related data
were not reported or the specific outcome was not
tested at enrollment. Quantitative variables were
summarized as the median and interquartile
ranges (IQR) and were compared using the z-test
or Mann-Whitney U test, as appropriate.
Categorical variables were expressed as frequency
and percentage (%) and were compared using the
chi-square or Fisher’s exact test, as appropriate.
Descriptive analyses were based on patients with
available data, and the percentage of categorical
variables was calculated using the number of
patients with available data as the denominator.
Logistic regression was used to identify the risk
factors associated with surgery in patients with

IBD. Significant factors (p <0.10) in the univari-
ate analysis were included in the final logistic
regression model. Odds ratios (ORs) and 95%
confidence intervals (CIs) were used to quantify
the associations between factors and each out-
come. All the p-values were two-sided, and
p<0.05 was considered statistically significant.

Result

Overall, 8305 patients with IBD [UC: 3140
(37.8%); CD: 5077 (61.1%); IBD-U: 88 (1.1%)]
were enrolled from 33 tertiary hospitals across 15
provinces, autonomous regions, and centrally
administered municipalities. Among these, 25
hospitals were located in 9 provinces (autono-
mous regions, centrally administered municipali-
ties) of Eastern China and eight hospitals in six
provinces (autonomous regions, centrally admin-
istered municipalities) of Western China. Western
China exhibited a higher proportion of patients
with UC, while patients with CD were more prev-
alent in Eastern China. The ratio of UC to CD
was 4.13 and 0.33 in Western and Eastern China,
respectively (Supplemental Table S1; Figure 1).
The characteristics of the patients with UC and
CD are summarized in Table 1. The median age
at diagnosis was younger in patients with CD
(28.58, IQR: 21.93-37.92) than that in patients
with UC (40.69, IQR: 30.04-53.35, p<<0.001).
The disease duration at enrollment was longer in
patients with CD (median: 1.44,IQR: 0.13-4.88)
than that in patients with UC (median: 1.18,
IQR: 0.09-4.05, p<<0.001). The proportion of
females in patients with CD (32.0%) was lower
than that in patients with UC (45.7%, p<0.001).
The proportion of presenting EIM presenting in
patients with CD (16.3%) was higher than that in
patients with UC (7.8%, p<<0.001). Regarding
treatment patterns, patients with CD received a
higher proportion of immunomodulators (23.4%
versus 3.7%, p<<0.001) and biologicals (37.0%
versus 7.4%, p<<0.001) and a lower proportion of
5-aminosalicylic acid (5-ASA) (28.0% wversus
85.7%, p<<0.001) than patients with UC. No sig-
nificant difference was observed in the proportion
of corticosteroid use between the two groups
(»=0.110).

Geographical differences in the characteristics

of patients with UC

Table 2 and Figure 2(a) show the characteristics
of the patients with UC across different regions of
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Western China

A

' Eastern China

* CD: 1IC=2.99:1
#*: 1 hospital in Beijing

© : 6 hospitals in Shanghai

Figure 1. The distribution of hospitals and the ratio of UC to CD in different regions. A black dot represents a

hospital.
CD, Crohn’s disease; UC, ulcerative colitis.

China. In Western China, patients with UC
exhibited a younger median age at diagnosis
(39.56years wversus 42.48years), along with a
younger median disease duration at enrollment
(1.88years versus 0.66 years) compared to Eastern
China (all p<0.001). Regarding treatment pat-
terns [Figure 2(d)], patients with UC in Western
China received a higher proportion of 5-ASA
(94.5% wversus 77.0%, p<0.001) and corticoster-
oids (18.6% wversus 15.8%, p=0.003) and a lower
proportion of immunomodulators (2.7% wversus
4.6%, p=0.003) than patients in Eastern China.
No significant differences were observed in the
use of biologicals, prevalence of female sex, dis-
ease locations, or EIM (all p>0.05).

Geographical differences in the characteristics

of patients with CD

Table 3 and Figure 2(b) and (c) showed the char-
acteristics of patients with CD in different regions
of China. The median disease duration at enroll-
ment (1.88years versus 0.66years) was longer in
patients with CD in Western China than that in
Eastern China (p=0.019). Higher proportions of
EIM (26.1% versus 15.2%,p<0.001) and females
(39.7% wversus 31.4, p=0.001) were observed in
Western China compared to Eastern China.
Notably, the distribution pattern of disease loca-
tion and behavior at enrollment differed among

the different regions of China (p<<0.001). The
proportions of patients with L1, L2, L3, and L4
were 21.9%, 30.0%, 42.8%, and 5.3%, respec-
tively, in Western China and 29.5%, 19.1%,
41.6%, and 9.8%, respectively, in Eastern China.
The proportions of patients with B1, B2, and B3
were 51.2%, 39.9%, and 8.8% in Western China
and 60.2%, 27.8%, and 12.0% in Eastern China,
respectively. The proportion of patients with peri-
anal disease was lower in Western China than in
Eastern China (9.5% wversus 15.1%, p=0.003).
Regarding treatment patterns [Figure 2(e)],
patients with CD in Western China received a
higher proportion of 5-ASA (46.6% versus 26.5%)
and corticosteroids (24.7% wersus 15.2%) and a
lower proportion of immunomodulators (14.7%
versus 24.1%) and biologicals (26.8% wersus
37.9%) than patients from Eastern China (all
$»<<0.001). The median age at diagnosis was not
significantly different between the two regions
(»>0.05).

Prevalence and risk factors of surgery

The proportion of patients with CD who under-
went surgery was higher than that of patients with
UC (12.1% wersus 2.1%, p<0.001). The surgical
rate in patients with UC from Western China was
lower than those from Eastern China (1.3% versus
2.9%, p=0.001). In contrast, the surgical rate of
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Table 1. The characteristics of patients with UC and CD.
Characteristics uc CD p-Value
Number of patients, n (%] 3140 (38.2) 5077 (61.8) -
Female, n (%) 1435 (45.7) 1625 (32.0) <0.001
Age at diagnosis, median (IQR) 40.69 (30.04-53.35) 28.58 (21.93-37.92) <0.001
Disease duration, median (IQR) 1.18 (0.09-4.05) 1.44(0.13-4.88) 0.001
EIM, n (%) 152/1955 (7.8) 451/2772 (16.3) <0.001
Disease location, n (%)
N (UC) 1818
E1 478 (26.3)
E2 642 (35.3]
E3 698 (38.4])
N (CD) 2918
L1 840 (28.8)
L2 588 (20.2)
L3 1217 (41.7)
L4 involvement 273 (9.4)
Disease behavior (CD), n (%)
N 2918
B1 1732 (59.4)
B2 845 (29.0)
B3 341 (11.7)
Perianal disease, n (%) 747 (14.7)
Treatments
5-ASA 2691 (85.7) 1420 (28.0) <0.007
Corticosteroid 540 (17.2) 806 (15.9) 0.110
Immunomodulator 115 (3.7) 1190 (23.4) <0.001
Biologicals 233 (7.4) 1881 (37.0) <0.001
Infliximab 127 (4.0) 1387 (27.3) -
Adalimumab 4(0.1) 283 (5.6) -
Vedolizumab 93 (3.0) 66 (1.3) -
Ustekinumab 6(0.2) 161 (3.2) -
Tofacitinib 3(0.1) 1(0.0) -
Surgery, n (%) 66 (2.1) 613 (12.1) <0.001

5-ASA, 5-aminosalicylic acid; CD, Crohn’s disease; EIM, extra-intestinal manifestation; IQR, interquartile ranges;

N, number of patients for which data are available; UC, ulcerative colitis.
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Table 2. The characteristics of patients with UC in different regions of China.

Characteristics Eastern China Western China p-Value
Number of patients, n (%] 1572 (50.1) 1568 (49.9) -
Female, n (%) 729 (46.4) 706 (45.0) 0.448
Age at diagnosis, median (IQR) 42.48 (30.48-55.85) 39.56 (29.58-51.39) <0.001
Disease duration, median (IQR) 0.66 (0.03-3.36) 1.88 (0.35-4.75) <0.001
EIM, n (%) 41/607 (6.8) 111/1348 (8.2) 0.258
Disease location, n (%)
N 579 1239 0.203
E1 138 (23.8) 340 (27.4)
E2 205 (35.4) 437 (35.3)
E3 236 (40.8) 462 (37.3)
Treatments
5-ASA 1210 (77.0) 1481 (94.5) <0.001
Corticosteroid 249 (15.8) 291 (18.6) 0.044
Immunomodulator 73 (4.6) 42 (2.7) 0.003
Biologicals 130(8.3) 103 (6.6) 0.069
Infliximab 80 47
Adalimumab 3 1
Vedolizumab 41 52
Ustekinumab 3 3
Tofacitinib 3 0
Surgery, n (%) 46 (2.9) 20(1.3) 0.001

5-ASA, 5-aminosalicylic acid; EIM, extra-intestinal manifestations; IQR, interquartile ranges; N, number of patients for
whom data were available; UC, ulcerative colitis.

patients with CD is higher in Western China than
in Eastern China (25.3% versus 11.1%, p<<0.001).
The univariate analyses of the risk factors associ-
ated with surgery in patients with UC and CD
are shown in Supplemental Tables 3 and 4.
Multivariate analyses results are presented in
Table 4. For patients with UC, disease duration
(OR:1.09,95% CI: 1.05-1.12, p<<0.001), Eastern
China (versus Western China, OR: 5.36, 95% CI:
2.96-9.68, p<<0.001), and E3 (OR: 4.57,95% CI:

1.76-11.85, p=0.002) were risk factors for sur-
gery. For patients with CD, age at diagnosis (OR:
1.03, 95% CI: 1.02-1.04, p<<0.001), disease
duration (OR: 1.08, 95% CI: 1.05-1.11,
$»<0.001), Western China (versus Eastern China,
OR: 3.39, 95% CI:. 2.37-4.86, p<<0.001), L3
(OR: 1.39, 95% CI: 1.03-1.86, p=0.031), B2
(OR:2.81,95% CI: 2.11-3.75, p<<0.001), and B3
(OR: 15.67, 95% CI: 11.36-21.61, p<<0.001)
were significantly associated with surgery.
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Eastern Western Eastern Western Eastern Western
(d) (©)
1.0 1.0
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5-ASA

Corti-  Immuno- Biologicals Surgery
costeroid modulator

5-ASA Corti- Surgery

Immuno- Biologicals
costeroid modulator

Figure 2. (a) Disease location of UC, (b) disease location of CD, (c) disease behavior of CD, (d) treatment of UC,

and (e] treatment of CD in different regions.
CD, Crohn’s disease; UC, ulcerative colitis.

Discussion

This was the largest multicenter study to charac-
terize patients with IBD across different geograph-
ical regions of China, including the clinical features,
treatment patterns, and surgical rates. Notably,
CD exhibited a higher prevalence in Eastern
China, whereas UC was more prevalent in Western
China. The surgical rate was higher in Eastern
China for patients with UC and in Western China
for patients with CD. Understanding the distribu-
tion and clinical features of IBD in different regions
of China is crucial for improving long-term out-
comes of patients with IBD.

In Asia, the incidence of both UC and CD has
increased rapidly, whereas, in more developed
countries, the increasing rate of CD is steeper,
resulting in a reduction in the ratio of UC to CD
over time.?? This pattern seems to be mirrored in
China,?! a vast country marked by varying eco-
nomic development in the Eastern and Western
China. Although a direct comparison of IBD
prevalence across regions was hindered due to

increased participation from Eastern China in the
CHASE-IBD study, we were able to identify the
predominant IBD subtype and the ratio of UC to
CD in different regions. Our findings demon-
strated variability in the UC-to-CD ratio within
different Chinese regions; the number of patients
with CD in Eastern China was higher than that of
patients with UC, whereas the reverse was true
for Western China. There was an east-to-west
gradient for IBD with higher incidence in the
east.!! In regions with a high incidence of IBD,
the incidence of both diseases seemed to be stabi-
lized, with the incidence of CD often surpassing
UC.% In the past, UC was more common than
CD in China,?2 even in more developed regions
such as Wuhan and Zhongshan in Eastern
China.!323 However, over the last decade, a
reverse trend emerged in the developed regions of
China, such as East, South, and Central China.
The incidence of UC in China is similar to the
highest incidence of IBD reported in East Asia.?!
UC remains the predominant disease in nonde-
veloped regions, such as the north and west areas
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Table 3. The characteristics of patients with CD in different regions of China.

Characteristics Eastern China Western China p-Value
Number of patients, n (%] 4697 (92.5) 380 (7.5) -
Female, n (%) 1474 (31.4) 151 (39.7) 0.001
Age at diagnosis, median (IQR) 28.53 (22.00-37.60) 29.94 (21.27-41.92) 0.375
Disease duration, median (I1QR) 1.35 (0.12-4.47) 1.85 (0.29-5.01) 0.019
EIM, n (%) 379/2496 (15.2) 72/276 (26.1) <0.001

Disease location, n (%)

N 2635 283 <0.001
L1 778 (29.5]) 62 (21.9)
L2 503 (19.1] 85 (30.0)
L3 1096 (41.6) 121 (42.8)
L4 involvement 258 (9.8) 15 (5.3)

Disease behavior (CDJ, n (%)

N 2635 283 <0.001
B1 1587 (60.2) 145(51.2)
B2 732 (27.8) 113 (39.9)
B3 316 (12.0) 25(8.8)
Perianal disease, n (%) 711 (15.1) 36 (9.5) 0.003
Treatments
5-ASA 1243 (26.5) 177 (46.6) <0.001
Corticosteroid 712 (15.2) 94 (24.7) <0.001
Immunomodulator 1134 (24.1) 56 (14.7) <0.001
Biologicals 1779 (37.9) 102 (26.8) <0.001
Infliximab 1321 (28.1) 66 (17.4)
Adalimumab 277 (5.9) 6(1.6)
Vedolizumab 61(1.3) 5(1.3)
Ustekinumab 133 (2.8 28 (7.4)
Tofacitinib 1(0.0) 0(0.0)
Surgery, n (%) 517 (11.0) 96 (25.3) <0.001

5-ASA, 5-aminosalicylic acid; CD, Crohn’s disease; EIM, extra-intestinal manifestations; IQR, interquartile ranges;
N, number of patients for which data are available.
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Table 4. Multivariate analyses for the risk factors of surgery in patients

with UC and CD.

Characteristics OR (95% ClI) p Value
uc
Disease duration (per 1year) 1.09 (1.05-1.12) <0.001
Regions <0.001
Western China Ref
Eastern China 5.36 (2.96-9.68)
Disease location 0.001
E1 Ref
E2 2.17 (0.78-6.03) 0.138
E3 4.57 (1.76-11.85) 0.002
5-ASA 0.80 (0.41-1.56) 0.505
CD
Age at diagnosis (per 1year) 1.03 (1.02-1.04) <0.001
Disease duration (per 1year) 1.08 (1.05-1.11) <0.001
Regions <0.001
Eastern China Ref
Western China 3.39 (2.37-4.86)
Disease location 0.028
L1 Ref
L2 0.98 (0.65-1.47) 0.910
L3 1.39 (1.03-1.86) 0.031
L4 involvement 1.02 (0.67-1.56) 0.911
Disease behavior <0.001
B1 Ref
B2 2.81(2.11-3.75) <0.001
B3 15.67 (11.36-21.61) <0.001
5-ASA 0.98 (0.70-1.36) 0.888
Immunomodulator 1.30 (0.93-1.81) 0.125
Biologicals 1.29 (0.95-1.75) 0.104

5-ASA, 5-aminosalicylic acid; CD, Crohn’s disease; Cl, confidence interval; OR, odds

ratio; UC, ulcerative colitis.

China. Over the past decade, there has been
growing awareness of UC, while awareness of CD
needs to be strengthened. The lack of awareness
of CD in some underdeveloped areas of China
can easily lead to missed diagnoses in patients
with CD. Clinicians should recognize the increas-
ing burden of CD and prepare for the better man-
agement of patients with CD. Policymakers
should implement strategies to improve access to
healthcare support by IBD specialists and effec-
tive medicines and maximize the outcome of IBD
across regions.

In terms of disease characterization, the median
age at CD diagnosis was notably lower than that
for UC, consistent with previous studies in
China.!%13:23-25 The median age at diagnosis for
patients with UC (40.69years) seemed to be
older than that in Europe (median: 37; IQR: 27—
55 years),2° while the median age at diagnosis for
patients with CD (28.58years) seemed to be
younger than that in Europe (median: 33; IQR:
23-49years).2’” The median age at diagnosis for
patients with UC and CD was younger than pre-
vious studies,!2-23:25 but similar to the results of a
recently published study in China.2* This indi-
cates that the age at diagnosis of patients with
IBDin Chinais gradually decreasing. Additionally,
the median disease duration was shorter in this
study. The reason for this might be that only the
information of the study patients at enrollment
was analyzed in our study. A male preponderance
of CD and an equal or slight male preponderance
of UC were observed in our study, which was
similar to previous studies in China.28:2° Possible
reasons include different genetic predispositions
and men having a greater opportunity to seek
education or jobs in industrialized areas at a
younger age, which increases potential environ-
mental risk factors in their early life.22:28

Regarding disease patterns, the proportions of
patients with E1, E2, and E3 UC were 26.3%,
35.3%, and 38.4%, respectively, and no significant
differences were found between Eastern and
Western China. The disease location for UC was
comparable between our study and Western popu-
lations,26:30 with roughly equal proportions of El,
E2, and E3. However, the proportion of E3 was
less than that (47.1%) in a recently published mul-
ticenter study in China,2# possibly because this was
a follow-up study with a longer disease duration in
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patients with UC than that in our study. For
patients with CD, L3 and B1 were the most fre-
quent disease locations and behaviors, similar to
other cohorts in Asia.2428:31,32 In addition, hetero-
geneity in the distribution of disease location and
behavior was observed between Eastern and
Western China. The proportions of L1 and L4 in
Eastern China were higher than in Western China,
whereas the proportion of L.2 was lower. Disease
behavior is an important clinical characteristic
because it is a risk factor for surgery in patients
with CD.27:22 A higher proportion of more
advanced disease behaviors (B2 and B3) was found
in Western China, which might explain the higher
surgical rate in patients with CD in this region.

Treatment patterns were also significantly differ-
ent between Eastern and Western China. The
proportion of 5-ASA and corticosteroid use was
higher in Western China in both patients with
UC and CD than in Eastern China, whereas the
reverse was true for the use of biologicals.
Although 5-ASA is not recommended for the
treatment of CD in the ECCO guidelines owing
to its controversial efficacy,?® up to 28% of CD
patients were still treated with ASA. It is worth
noting that this, in compliance with the guide-
lines, was more common in Western China,
where almost half of the patients with CD were
still treated with 5-ASA. There are two possible
explanations for this discrepancy in the treatment
patterns. First, biological treatment is expensive,
and more patients in less developed regions can-
not afford it. This could influence the treatment
decisions of patients with IBD in China.
Consequently, cheaper treatments such as 5-ASA
and corticosteroids are more widely used in
Western China. Second, it has been reported that
the use of 5-ASA can improve the long-term out-
comes of patients with CD with colon involve-
ment.!> Patients with colonic CD are sometimes
treated with 5-ASA when they cannot afford the
expensive cost of biologics. The proportion of L.2
was higher in Western China than that in Eastern
regions, which might have resulted in the higher
use of 5-ASA in Western China. Interestingly, it
has been reported that biological use is associated
with a lower disease behavior progression rate.3%35
Whether the lower proportion of biological usage
in Western China leads to higher advanced dis-
ease behavior rates (B2 and B3) warrants further
research.

Our study highlights multiple risk factors for sur-
gery in patients with UC, such as disease dura-
tion, disease location, and no 5-ASA exposure,
and in patients with CD, such as age at diagnosis,
disease duration, disease location, and disease
behavior, as reported in previous studies.27:28:35-38
Lower rates of UC surgery and higher rates of
CD surgery have been observed in Western
China. One possible explanation may be the dif-
ference in the clinical characteristics of the
patients in the two regions. Notably, we also
found that geographic location was an independ-
ent risk factor for surgery in patients with IBD in
multivariate analysis, taking clinical characteris-
tics into consideration. Regional differences in
surgical rates cannot be explained by differences
in clinical characteristics alone. Other regional
factors might contribute to these differences, such
as socioeconomic factors, diet, genetic suscepti-
bility, health resources, attitudes toward surgery,
and the availability of treatments. Understanding
these complexities will be instrumental in effec-
tively addressing region-specific risk factors for
surgery in patients with IBD.

Our study has some limitations. First, there was a
potential selection bias in this multicenter tertiary
hospital-based study, which might have been due
to the nature of the non-population-based study
and the differing number of enrolled hospitals
between the two regions. This makes it impossi-
ble to calculate the ratio of UC to CD on a
national scale. Second, some potential factors
were not included in our study because of insuf-
ficient data, such as C-reactive protein level,
smoking status, and histological inflammation
score. Third, the use of the records in a database
could potentially lead to missing data, inaccurate
data, and underreporting of outcomes. Only data
available for more than 50% of the patients with
IBD were analyzed in our study to reduce poten-
tial confounding factors. Data entry training,
background monitoring of data quality, and regu-
lar meetings were conducted to minimize the pos-
sibility of inaccurate data. Fourth, resident status
data were not available in the database, and we
could not distinguish between rural and urban
patients. In addition, only the data at enrollment
were analyzed, and the long-term outcomes of
patients with IBD could not be analyzed. Further
studies are required to describe the long-term
course of these natural diseases.
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In conclusion, the CHASE-IBD database was
used to analyze the discrepancies in clinical char-
acteristics and management in different regions of
China. The results enhance our awareness of the
geographic heterogeneity of IBD in China and
could help policymakers in strategies planning by
geographic locations to improve the long-term
outcomes of patients with IBD in China.
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