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Abstract
BACKGROUND 
Medications for inflammatory bowel disease (IBD) have changed dramatically over time. 
However, no study on long-term medication profiles has been conducted in the Chinese 
population.

AIM 
To evaluate temporal changes in medication use and treatment patterns for Chinese patients with 
IBD.

METHODS 
A multicenter retrospective cohort study was conducted among Chinese patients newly diagnosed 
with Crohn’s disease (CD) and ulcerative colitis (UC) between January 1999 and December 2019. 
Baseline characteristics and drug prescriptions were collected. Trends in medication use and 
therapeutic patterns were analyzed.

RESULTS 
In total, 3610 patients were analyzed. During follow-up, 5-aminosalicylates (5-ASA) and corticost-
eroids (CS) prescriptions gradually decreased, accompanied by a notable increase in immunosup-
pressants (IMS) and infliximab (IFX) prescriptions in patients with CD. Prescription rates of 5-ASA 
and CS were stable, whereas IMS and IFX slightly increased since 2007 in patients with UC. 
Subgroup (n = 957) analyses showed a switch from conventional medications to IFX in patients 
with CD, while 5-ASA and CS were still steadily prescribed in patients with UC. Logistic 
regression analyses revealed that surgical history, disease behavior, and disease location were 
associated with initial therapeutic strategies in patients with CD. However, medications before 
diagnosis, disease location, and diagnostic year might affect initial strategies in patients with UC.

CONCLUSION 
Long-term treatment strategies analyses has provided unique insight into the switch from conven-
tional drugs to IFX in Chinese patients with CD.

Key Words: Inflammatory bowel disease; Crohn's disease; Ulcerative colitis; Medication trends; Treatment 
pattern; Infliximab

©The Author(s) 2022. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: Prescriptions of immunosuppressants and infliximab (IFX) increased in parallel with steady or 
decreasing prescriptions of 5-aminosalicylates and corticosteroids in Chinese patients with inflammatory 
bowel disease. Furthermore, a switching profile from conventional drugs to IFX was observed in patients 
with Crohn's disease. This is the first multicenter cohort study to depict temporal trends in long-term 
medication uses and periodic changes in treatment paradigms in the Chinese population, which may 
provide evidence for clinical practice in the foreseeable future.

Citation: Yao LY, Shao BL, Tian F, Ye M, Li YQ, Wang XL, Wang L, Yang SQ, Lv XP, Jia Y, Wang XH, Zhang 
XQ, Wei YL, Cao Q. Trends in medication use and treatment patterns in Chinese patients with inflammatory 
bowel disease. World J Gastroenterol 2022; 28(30): 4102-4119
URL: https://www.wjgnet.com/1007-9327/full/v28/i30/4102.htm
DOI: https://dx.doi.org/10.3748/wjg.v28.i30.4102

INTRODUCTION
Inflammatory bowel diseases (IBD), consisting of Crohn’s disease (CD) and ulcerative colitis (UC), are 
chronic debilitating disorders characterized by alternating periods of relapse and remission[1,2]. With a 
growing incidence worldwide, IBD cases in China are expected to exceed 1.5 million by 2025[3]. In light 
of the need for lifelong medical interventions, IBD poses a global public health challenge.
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https://www.wjgnet.com/1007-9327/full/v28/i30/4102.htm
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Owing to the rapid development of new drugs, IBD medications have launched in succession and 
changed in the past few decades, especially following the discovery of infliximab (IFX), the first anti-
tumor necrosis factor agent, which has revolutionized the field[4,5]. Several attempts have been made 
by Western and other Asian countries to provide rough medication changes. Specifically, increasing 
proportions of immunomodulators and biological agents have been observed, accompanied by 
decreasing prescription rates of 5-aminosalicylates (5-ASA) and corticosteroids (CS)[6-8]. A few studies 
have been carried out on annual changes in IBD medications, including 5-ASA and CS[9,10]. However, 
no long-term analysis of medication tendency has been conducted in a large population of Chinese 
patients with IBD.

Drug diversification enables treatment combinations for better therapeutic effects[11]. However, 
combination treatment also correlates with increasing risks of side effects[12,13]. Therefore, patients 
might switch treatment strategies to acquire optimal effects from IBD medications under different 
circumstances. Currently, minimal attention has been paid to periodic changes in IBD treatment 
strategies. Additionally, initial treatment strategies affect follow-up therapeutic patterns to some extent; 
thus, investigating the possible predictors for initial treatment strategies may help to better understand 
periodic changes in therapeutic patterns in patients with IBD.

Therefore, this study aimed to provide fresh insights into temporal trends in medication prescriptions 
among the Chinese patients with IBD for over 20 years. The study also aimed to investigate long-term 
periodic changes in treatment paradigms and identify the possible factors that influence initial drug 
strategies.

MATERIALS AND METHODS
Study design
This multicenter retrospective cohort study included 12 IBD referral centers across all seven adminis-
trative regions in China with diverse socioeconomic backgrounds. The study protocol was reviewed and 
approved by Sir Run Run Shaw Hospital, College of Medicine Zhejiang University Institutional Review 
Board (Approval No. 20210714-31) with approval for all hospitals involved in the study. The 
requirement for patient informed consent was waived due to the retrospective nature of this study.

Study population
Incident adult patients with a definite diagnosis of CD or UC according to the Chinese consensus on 
IBD diagnosis, which was similar to that of the European Crohn’s and Colitis Organization (ECCO) 
consensus, between January 1, 1999 and December 31, 2019 were included[14,15]. Patients were 
excluded from analyses for medication trends if the cessation date of medications was unclear. 
Additionally, patients were further excluded from analyses for treatment patterns if: (1) They were 
followed up for < 3 years since diagnosis; or (2) No prescription of either 5-ASA, CS, immunosup-
pressants (IMS), or IFX was administered throughout follow-up. Cases were followed from diagnosis 
until loss to follow-up, or December 31, 2020, whichever came first.

Data collection and definition
Patients were identified using International Classification of Diseases 8th and 10th revision codes for CD 
(563.00–563.09 and K50) and UC (563.19, 569.04 and K51), respectively. Data regarding baseline charac-
teristics and prescriptions since diagnosis were collected by reviewing medical records and digitized 
into the Epidata 3.0. Data quality was ensured using standardized case report forms and careful manual 
scrutinization.

Demographic parameters including sex, date of first IBD-related symptoms, date of initial diagnosis, 
smoking status, region of urbanization, occupation, and clinical parameters including disease location, 
disease activity, extraintestinal manifestations (EIMs), IBD family history, gastrointestinal surgical 
history, and medication use within six months before diagnosis were collected from patients with IBD. 
Additionally, disease behavior, perianal involvement, and perianal surgical history were also collected 
from patients with CD. Other relevant variables were calculated, including median age of onset and 
diagnosis, median interval from onset of symptoms to diagnosis, median follow-up duration, and body 
mass index (BMI) at diagnosis.

Smoking status was defined by smoking habits at diagnosis. EIMs classification originated from the 
2016 ECCO consensus[9]. Disease location for IBD and CD behavior were defined according to the 
Montreal classification[10]. Disease activity was acquired from medical records using the Crohn’s 
Disease Activity Index (CDAI) and Mayo score for CD and UC, respectively, and was assessed and 
recorded by IBD nurses when patients were first diagnosed[16,17].

Statistical analysis
Continuous variables are presented as medians with interquartile ranges (IQRs), and categorical 
variables as numbers with percentages. A T-test or Mann-Whitney U test was used to compare 
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continuous variables, and Chi-square test or Fisher’s exact test was used to compare categorical 
variables.

The initiation date of medications (including 5-ASA, CS, IMS, and IFX) since diagnosis was set as the 
first prescription date, and the last date was calculated as the first prescription date plus the number of 
prescription days. Annual percentage of each drug used among all available patients was plotted 
against every calendar year to demonstrate medication trends from 1999 to 2020. To conduct subgroup 
analysis for periodic changes in treatment paradigms, the study period was divided according to the 
following time points since diagnosis: 1, 3, 6, 12, 24, and 36 mo. The frequency and percentage of 
different drug combination strategies were plotted against different periods to illustrate periodic 
changes in drug patterns with a 3-year follow-up. To investigate possible factors for initial treatment 
strategies, we incorporated drugs into the following combination strategies. For CD, initial medications 
were classified as: (1) CS (CS monotherapy or combined with 5-ASA); (2) CS + IMS (CS combined with 
IMS); and (3) IFX [IFX monotherapy or combined with conventional drugs (5-ASA, CS, or IMS)]. For 
UC, initial medications were classified as: (1) 5-ASA (5-ASA monotherapy); (2) CS (CS monotherapy or 
combined with 5-ASA); and (3) IFX/IMS (IFX monotherapy, IMS monotherapy, or IFX combined with 
IMS). Predictors for initial drug strategies were identified using logistic regression analysis and 
presented as odds ratios and 95% confidence intervals.

P value < 0.05 were considered a statistically significant difference. Statistical analyses were 
conducted using SAS 9.4 (SAS Institute, Cary NC, United States), and graphs were plotted using R 
software (version 4.1) with the “ggplot2” and “ggalluvial” packages[18,19].

RESULTS
Baseline characteristics
Altogether, 3610 patients were included in the analysis for temporal changes in medication use (2208 
and 1402 patients with CD and UC, respectively). Furthermore, 957 patients were included in the 
analysis for periodic changes in treatment patterns (686 and 271 patients with CD and UC, respectively), 
after excluding 2452 patients who were followed up < 3 years since diagnosis, and 201 patients with no 
prescription of either 5-ASA, CS, IMS, or IFX throughout follow-up (Figure 1).

Patient baseline characteristics are summarized in Table 1. The median (IQR) follow-up duration was 
1.6 (0.3-3.8) years, the median (IQR) age at diagnosis was 33.0 (25.0-48.0) years, and male accounted for 
46.2% of patients. Similar patterns were found in the region of urbanization and IBD family history 
between CD and UC, except for male sex (P < 0.0001), median age of onset (P < 0.0001), median age at 
diagnosis (P < 0.0001), median interval from onset to diagnosis (P < 0.0001), median follow-up duration 
(P < 0.0001), smoking status (P < 0.0001), occupation (P < 0.0001), BMI category (P < 0.0001), EIM classi-
fication (P < 0.0001), gastrointestinal surgical history (P < 0.0001), and drug history (medication use 
within six months before diagnosis; P < 0.0001).

The differences in baseline characteristics between included and excluded patients in the analysis for 
periodic changes in treatment patterns are shown in Table 2. Briefly, patients who were included in 
further analysis were prone to be younger at the age of onset and diagnosis (P < 0.001), accompanied 
with EIMs (P = 0.0096), and underwent perianal surgeries before diagnosis (P < 0.0001). Moreover, 
patients with UC had a higher risk of proctitis and left-sided involvement (P = 0.0005), and patients with 
CD had higher proportion of moderate severity (P = 0.0002).

Temporal trends in medication use
Proportions of different prescriptions during the 20-year follow-up of patients with CD are depicted in 
Figure 2A and Supplementary Table 1. The prescription rate of 5-ASA showed a steady decline from 
50.0% in 2002 to 5.5% in 2020, and a similar trend was observed for CS. Meanwhile, the prescription rate 
of IMS increased prominently from 2005 onwards, but decreased slightly between 2018 and 2020. The 
prescription rate of IFX has gradually increased since 2008, reaching 60.3% in 2020.

We also reported the proportions of different prescriptions among patients with UC (Figure 2B and 
Supplementary Table 2). 5-ASA and CS were steadily prescribed between 1999 and 2020. IMS was first 
prescribed in 2007, increasing slightly to 8.5% in 2020. Parallel to IMS, a gentle increase was observed in 
the proportion of IFX prescriptions between 2009 and 2020.

Periodic changes in treatment patterns
Therapeutic regimens were evaluated for three consecutive years after diagnosis. As IFX was first 
prescribed between 2008 and 2009 in China, we further divided the total cohort into Cohorts I 
(1999–2008) and II (2009-2020), to evaluate the potential impact of IFX availability on therapeutic 
strategies.

IFX (22.3%), IMS (7.1%), and IMS combined with IFX (12.0%) accounted for nearly half of initial 
(within the first month after diagnosis) treatment strategies for patients with CD (Figure 3A and 
Supplementary Table 3). Interestingly, 51.6% of patients ceased medical treatment within 1-3 mo, but 
41.7% re-prescribed in the following period. Specifically, a prominent increase in monotherapy or 

https://f6publishing.blob.core.windows.net/6b1020b0-3723-43a8-a8fe-fb073f75f0b2/WJG-28-4102-supplementary-material.pdf
https://f6publishing.blob.core.windows.net/6b1020b0-3723-43a8-a8fe-fb073f75f0b2/WJG-28-4102-supplementary-material.pdf
https://f6publishing.blob.core.windows.net/6b1020b0-3723-43a8-a8fe-fb073f75f0b2/WJG-28-4102-supplementary-material.pdf
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Table 1 Demographic and clinical characteristics of patients with inflammatory bowel disease in 1999-2020

Total (n = 3610) CD (n = 2208) UC (n = 1402) P value
Male sex, n (%) 1666 (46.2) 935 (42.3) 731 (52.1) < 0.0001

Median age of onset (IQR), yr 31.0 (23.0-45.0) 27.0 (21.0-37.0) 42.0 (30.0-54.0) < 0.0001

Median age at diagnosis (IQR), yr 33.0 (25.0-48.0) 29.0 (23.0-39.0) 45.0 (32.0-56.0) < 0.0001

Median interval from onset to diagnosis 
(IQR), mo

12.2 (2.4-36.5) 12.4 (3.7-36.7) 6.17 (1.2-26.4) < 0.0001

Median duration of follow-up (IQR), yr 1.6 (0.3-3.8) 2.0 (0.8-3.9) 0.7 (0.1-3.2) < 0.0001

Smoking status at diagnosis, n (%) < 0.0001

Non-smoker 2860 (79.2) 1828 (82.8) 1032 (73.6)

Current smoker 356 (9.9) 198 (9.0) 158 (11.3)

Former smoker 233 (6.4) 114 (5.2) 119 (8.5)

Unknown 161 (4.5) 68 (3.0) 93 (6.6)

Region of urbanization, n (%) 0.7918

Rural 1607 (44.5) 991 (44.9) 616 (43.9)

Urban 1959 (54.3) 1189 (53.8) 770 (54.9)

Unknown 44 (1.2) 28 (1.3) 16 (1.2)

Occupation, n (%) < 0.0001

Unemployed 495 (13.7) 316 (14.3) 179 (12.8)

Employed 1851 (51.3) 1227 (55.6) 624 (44.5)

Student 377 (10.5) 334 (15.1) 43 (3.1)

Retire 258 (7.1) 95 (4.3) 163 (11.6)

Unknown 629 (17.4) 236 (10.7) 393 (28.0)

BMI category at diagnosis, n (%) < 0.0001

Normal 1014 (28.1) 812 (36.8) 202 (14.4)

Underweight 1524 (42.2) 912 (41.3) 612 (43.7)

Overweight + Obese 379 (10.5) 183 (8.3) 196 (14.0)

Unknown 691 (19.2) 300 (13.6) 391 (27.9)

Disease location, n (%)

L1—ileal location 626 (28.4)

L2—colon location 224 (10.2)

L3—ileocolon location 1142 (51.8)

L4—including upper GI location 211 (9.6)

-

E1—proctitis 201 (14.3)

E2—left-sided 458 (32.7)

E3—extensive colitis 660 (47.1)

Unknown

-

-

83 (5.9)

Disease activity (CDAI/Mayo), n (%)

Remission 122 (3.4) 100 (4.5) 22 (1.6)

Mild 719 (19.9) 417 (18.9) 302 (21.5)

Moderate 1683 (46.6) 1156 (52.4) 527 (37.6)

Severe 440 (12.2) 188 (8.5) 252 (18.0)

Unknown 646 (17.9) 347 (15.7) 299 (21.3)
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Disease behavior, n (%)

B1—inflammatory disease 1175 (53.3)

B2—stricturing disease 690 (31.3)

B3—penetrating disease

-

338 (15.4)

-

Perianal involvement, n (%)

Fistula 772 (35.0)

Abscess 392 (17.8)

Fissure

-

38 (1.7)

-

Extraintestinal manifestations, n (%) 464 (12.9) 357 (16.2) 107 (7.6) < 0.0001

Family history of IBD, n (%) 27 (0.7) 20 (0.9) 7 (0.5) 0.1671

History of gastrointestinal surgery, n (%) 594 (16.5) 524 (23.7) 70 (5.0) < 0.0001

History of perianal surgery, n (%) 471 (13.0) 471 (21.3) 0 (0.0) < 0.0001

Medication use before diagnosis (≤ 6 mo), n 
(%)

908 (25.2) 440 (19.9) 468 (33.4) < 0.0001

The classification of body mass index: Underweight: < 18.5; Normal: 18.5-23.9; Overweight: 24-28; Obese: > 28. Disease behavior was not available in 5 
patients. IBD: Inflammatory bowel disease; CD: Crohn’s disease; UC: Ulcerative colitis; IQR: Interquartile ranges; BMI: Body mass index; CDAI: Crohn’s 
Disease Activity Index.

Figure 1 Flowchart of inflammatory bowel disease selection and analysis. CD: Crohn’s disease; UC: Ulcerative colitis; ASA: Aminosalicylates; CS: 
Corticosteroids; IMS: Immunosuppressants; IFX: Infliximab.

combination therapy containing IMS and IFX was observed during the subsequent 6-36 mo. Meanwhile, 
conventional therapies including 5-ASA, CS, and CS combined with IMS were steadily used. When 
comparing the two cohorts, we found that all initial prescriptions originated from conventional 
medications in Cohort I, while therapies comprising of IFX or IMS accounted for 45.0% of all initial 
prescriptions in Cohort II (Supplementary Figures 1 and 2).

Data on UC are presented in Figure 3B and Supplementary Table 4. 5-ASA (56.1%) was the most 
frequently prescribed medication in initial strategies, followed by CS (20.7%). Similar to CD, 60.1% of 
patients stopped medications within 1-3 mo, but 38.7% were put back on the same or other drugs for 
treatment progression, resulting in a steady increase of 5-ASA, CS, and IFX/IMS prescriptions in the 
following period. Compared with Cohort I in initial strategies, we still found 5-ASA and CS comprised a 
majority of prescriptions in Cohort II (Supplementary Figures 3 and 4).

Factors associated with initial drug strategies
Since initial therapeutic regimens may affect follow-up strategies to some extent, we further invest-

https://f6publishing.blob.core.windows.net/6b1020b0-3723-43a8-a8fe-fb073f75f0b2/WJG-28-4102-supplementary-material.pdf
https://f6publishing.blob.core.windows.net/6b1020b0-3723-43a8-a8fe-fb073f75f0b2/WJG-28-4102-supplementary-material.pdf
https://f6publishing.blob.core.windows.net/6b1020b0-3723-43a8-a8fe-fb073f75f0b2/WJG-28-4102-supplementary-material.pdf
https://f6publishing.blob.core.windows.net/6b1020b0-3723-43a8-a8fe-fb073f75f0b2/WJG-28-4102-supplementary-material.pdf
https://f6publishing.blob.core.windows.net/6b1020b0-3723-43a8-a8fe-fb073f75f0b2/WJG-28-4102-supplementary-material.pdf
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Table 2 Comparison of demographic and clinical characteristics of patients with inflammatory bowel disease included and excluded 
from analysis in 1999-2020

Excluded (n = 2653) Included (n = 957) P value
Male sex, n (%) 1268 (47.8) 398 (41.6) 0.0009 

Median age of onset (IQR), yr 32.0 (23.0-46.0) 30.0 (22.0-41.0) < 0.001

Median age at diagnosis (IQR), yr 35.0 (25.0-49.0) 32.0 (24.0-44.0) < 0.001

Median interval from onset to diagnosis (IQR), mo 12.2 (2.4-36.6) 12.2 (2.4-32.9) 0.3270 

Smoking status at diagnosis, n (%) 0.0005 

Non-smoker 2067 (77.9) 793 (82.8)

Current smoker 273 (10.3) 83 (8.7)

Former smoker 174 (6.6) 59 (6.2)

Unknown 139 (5.2) 22 (2.3)

Region of urbanization, n (%) 0.0411 

City 1450 (54.7%) 509 (53.2)

Rural 1164 (43.9) 443 (46.3)

Unknown 39 (1.4) 5 (0.5)

Occupation, n (%) < 0.0001

Unemployed 371 (14.0) 124 (12.9)

Employed 1226 (46.2) 625 (65.3)

Student 272 (10.2) 105 (11.0)

Retire 201 (7.6) 57 (6.0)

Unknown 583 (22.0) 46 (4.8)

BMI category at diagnosis, n (%) < 0.0001

Normal 694 (26.1) 320 (33.4)

Underweight 1100 (41.5) 424 (44.4)

Overweight + Obese 278 (10.5) 101 (10.6)

Unknown 580 (21.9) 111 (11.6)

Disease location, n (%)

L1—ileal location 441 (29.1) 185 (27.0) 0.3722 

L2—colon location 158 (10.4) 66 (9.6)

L3—ileocolon location 768 (50.6) 374 (54.6)

L4—including upper GI location 151 (9.9) 60 (8.8)

E1—proctitis 156 (13.8) 45 (16.6) 0.0005 

E2—left-sided 360 (31.8) 98 (36.2)

E3—extensive colitis 534 (47.2) 126 (46.5)

Unknown 81 (7.2) 2 (0.7)

Disease activity (CDAI), n (%) 0.0002 

Remission 75 (4.9) 25 (3.6)

Mild 314 (20.6) 103 (15.0)

Moderate 748 (49.1) 408 (59.5)

Severe 136 (9.0) 52 (7.6)

Unknown 249 (16.4) 98 (14.3)

Disease activity (Mayo), n (%) < 0.0001
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Remission 18 (1.6) 4 (1.5)

Mild 231 (20.4) 71 (26.2)

Moderate 406 (35.9) 121 (44.7)

Severe 192 (17.0) 60 (22.1)

Unknown 284 (25.1) 15 (5.5)

Disease behavior (CD), n (%) 0.4273 

B1—inflammatory disease 797 (52.5) 378 (55.2)

B2—stricturing disease 488 (32.1) 202 (29.5)

B3—penetrating disease 233 (15.4) 105 (15.3)

Perianal involvement (CD), n (%) 0.0800 

Fistula 524 (34.4) 248 (36.2)

Abscess 262 (17.2) 130 (19.0)

Fissure 24 (1.6) 14 (2.0)

Extraintestinal manifestations, n (%) 318 (12.0) 146 (15.3) 0.0096 

Family history, n (%) 19 (0.7) 8 (0.8) 0.7124 

History of gastrointestinal surgery, n (%) 423 (15.9) 171 (17.9) 0.1687 

History of perianal surgery, n (%) 263 (9.9) 208 (21.7) < 0.0001

Medication use within 6 mo before diagnosis, n (%) 646 (24.3) 262 (27.4) 0.0643 

The classification of body mass index: Underweight: < 18.5; Normal: 18.5-23.9; Overweight: 24-28; Obese > 28. Disease behavior was not available in 1407 
patients. IQR: Interquartile ranges; BMI: Body mass index; CDAI: Crohn’s disease Activity Index; CD: Crohn’s Disease.

igated potential factors impacting initial drug strategies.
Table 3 presents factors for commencing different medications compared with a no prescription 

group among patients with CD. Specifically, variables including urban living, L3, B3, gastrointestinal 
surgical history, and diagnosis after 2009 yielded the most significant predictors of patients not 
commencing CS for initial treatment strategies. However, patients with a drug history had a higher 
probability of commencing CS. When compared with the no prescription group, patients of male sex, 
urban living, BMI ≥ 24.0 kg/m2, B3, and gastrointestinal surgical history were less likely to be prescribed 
CS combined with IMS as initial treatment. In contrast, patients with L4, EIMs, drug history, and 
perianal surgical history were more likely to be prescribed CS combined with IMS strategy. In terms of 
comparison between the IFX and no prescription groups, patients who were smokers, had a BMI ≥ 24.0 
kg/m2, B2 or B3, and had a gastrointestinal surgical history had a fewer possibility to be prescribed IFX. 
Contrarily, patients who were students, L4, had moderate severity, and had a perianal surgical history 
were more likely to be prescribed IFX.

Table 4 presents the variables that determined initial therapeutic regimens in patients with UC. 
Particularly, patients with a drug history tended to maintain treatments after diagnosis, regardless of 
type (5-ASA, CS, IMS, or IFX). Variables including current smoker, severe disease activity, and 
diagnosis after 2009 were the most significant factors for not commencing 5-ASA, whereas variables 
including employed or retired and E3 were related to a higher probability of commencing 5-ASA. 
Likewise, patients with a BMI ≥ 24.0 kg/m2 and diagnosed after 2009 were less likely to be prescribed 
CS, and those with E3 and EIMs involvement were likely to be prescribed CS. Moreover, patients with a 
drug history were more likely to be prescribed IFX/IMS for initial treatment.

DISCUSSION
To the best of our knowledge, no multicenter cohort study has been conducted to investigate temporal 
trends in long-term medication use and periodic changes in treatment paradigms in Chinese IBD 
patients. Our findings showed that prescriptions of IMS and IFX gradually increased in IBD over the 
past 20 years, paralleled by decreasing prescriptions of 5-ASA and CS for CD but not for UC. 
Additionally, periodic changes in treatment patterns revealed a switching profile from conventional 
medications to IFX in CD, while 5-ASA and CS still took irreplaceable positions in UC.
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Table 3 Influencing factors of initial drug strategies in patients with Crohn’s disease

CS (n = 132) CS + IMS (n = 203) IFX (n = 728)

OR (95%CI) P value OR (95%CI) P value OR (95%CI) P value
Sex

Female Ref — Ref — Ref —

Male 0.86 (0.57-1.29) 0.4577 0.49 (0.33-0.73) 0.0005 0.89 (0.70-1.13) 0.3295 

Age of onset 1.02 (0.95-1.10) 0.5165 1.01 (0.93-1.09) 0.8581 0.99 (0.95-1.02) 0.4621 

Age at diagnosis 1.00 (0.93-1.08) 0.9428 0.99 (0.92-1.07) 0.8167 0.98 (0.95-1.02) 0.3752 

Smoking status at diagnosis

Non-smoker Ref — Ref — Ref —

Current smoker 0.91 (0.49-1.71) 0.7754 0.86 (0.48-1.54) 0.6041 0.64 (0.42-0.99) 0.0452 

Former smoker 0.65 (0.26-1.62) 0.3560 0.66 (0.30-1.43) 0.2900 0.47 (0.28-0.81) 0.0062 

Unknown 1.30 (0.46-3.71) 0.6211 NS NS 1.11 (0.62-1.99) 0.7192 

Region of urbanization

Rural Ref — Ref — Ref —

Urban 0.60 (0.40-0.89) 0.0117 0.49 (0.34-0.69) < 0.0001 1.07 (0.85-1.35) 0.5761 

Unknown NS NS NS NS 1.84 (0.76-4.49) 0.1794 

Occupation

Unemployed Ref — Ref — Ref —

Employed 1.27 (0.72-2.23) 0.4031 1.01 (0.62-1.63) 0.9826 1.11 (0.78-1.58) 0.5578 

Student 1.27 (0.53-3.05) 0.5960 0.98 (0.49-1.95) 0.9539 1.61 (1.02-2.53) 0.0408 

Retire 0.62 (0.21-1.84) 0.3916 0.56 (0.16-1.94) 0.3619 1.74 (0.85-3.54) 0.1267 

Unknown 0.46 (0.19-1.11) 0.0830 NS NS 0.86 (0.54-1.37) 0.5216 

BMI category at diagnosis

Normal Ref — Ref — Ref —

Underweight 1.30 (0.83-2.04) 0.2498 0.88 (0.60-1.30) 0.5295 0.92 (0.71-1.21) 0.5645 

Overweight + Obese 0.56 (0.25-1.26) 0.1601 0.42 (0.20-0.88) 0.0204 0.47 (0.30-0.73) 0.0008 

Unknown 0.46 (0.23-0.94) 0.0320 0.14 (0.04-0.46) 0.0012 0.81 (0.57-1.14) 0.2241 

Disease location

L1—ileal location Ref — Ref — Ref —

L2—colon location 0.81 (0.41-1.57) 0.5317 0.74 (0.35-1.55) 0.4201 0.94 (0.63-1.43) 0.7869 

L3—ileocolon location 0.58 (0.37-0.90) 0.0162 1.05 (0.69-1.61) 0.8105 1.12 (0.85-1.46) 0.4211 

L4—including upper GI location 0.69 (0.31-1.56) 0.3708 1.91 (1.02-3.57) 0.0438 1.88 (1.20-2.96) 0.0061 

Disease activity (CDAI)

Remission Ref — Ref — Ref —

Mild 0.84 (0.28-2.51) 0.7498 2.17 (0.84-5.61) 0.1091 1.44 (0.79-2.63) 0.2346 

Moderate 1.56 (0.57-4.33) 0.3888 2.35 (0.94-5.86) 0.0664 2.08 (1.18-3.69) 0.0118 

Severe 0.77 (0.19-3.04) 0.7050 0.46 (0.08-2.53) 0.3710 1.62 (0.83-3.16) 0.1576 

Unknown 1.37 (0.45-4.15) 0.5791 0.88 (0.28-2.78) 0.8290 1.05 (0.56-1.98) 0.8746 

Disease behavior

B1—inflammatory disease Ref — Ref — Ref —

B2—stricturing disease 0.82 (0.53-1.27) 0.3734 0.99 (0.67-1.47) 0.9531 0.63 (0.48-0.83) 0.0008 

B3—penetrating disease 0.22 (0.10-0.48) < 0.001 0.12 (0.05-0.30) < 0.0001 0.39 (0.28-0.56) < 0.0001
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Extraintestinal manifestations

No Ref — Ref — Ref —

Yes 1.10 (0.65-1.87) 0.7105 1.88 (1.23-2.87) 0.0037 0.93 (0.67-1.28) 0.6605 

Family history of IBD

No Ref — Ref — Ref —

Yes 1.46 (0.14-15.30) 0.7514 1.70 (0.22-13.10) 0.6104 1.67 (0.37-7.62) 0.5082 

History of gastrointestinal surgery

No Ref — Ref — Ref —

Yes 0.35 (0.20-0.60) 0.0002 0.35 (0.20-0.59) < 0.0001 0.55 (0.41-0.73) < 0.0001

History of perianal surgery

No Ref — Ref — Ref —

Yes 1.36 ( 0.77-2.40) 0.2948 1.86 (1.20-2.87) 0.0052 2.68 (1.92-3.73) < 0.0001

Medication use before diagnosis (≤ 6 
mo)

No Ref — Ref — Ref —

Yes 1.94 (1.16-3.23) 0.0111 3.06 (2.04-4.58) < 0.0001 1.33 (0.95-1.85) 0.0934 

Calendar year of diagnosis

< 2009 Ref — Ref — Ref —

≥ 2009 0.19 (0.09-0.40) < 0.0001 0.77 (0.25-2.33) 0.6393 NS NS

CS: Corticosteroids; IMS: Immunosuppressants; IFX: Infliximab; OR: Odd ratio; CI: Confidence interval; BMI: Body mass index; CDAI: Crohn’s Disease 
Activity Index; IBD: Inflammatory bowel disease; NS: Non-significant.

In China, more than 1.5 million people are expected to suffer from IBD by 2025[3]. Therefore, the 
study population accounted for merely 0.2% of the total estimated Chinese patients with IBD. However, 
because there is lack of national registries covering all IBD patients, it is difficult to acquire complete 
data on the diagnosis, treatment, and prognosis of all Chinese patients with IBD. A well-organized 
national IBD registry in the near future will help facilitate larger clinical studies in China. Besides, IBD 
referral centers in our study are distributed across all seven administrative regions in China with 
diverse socioeconomic backgrounds. To some extent, the study population represents in-patients from 
Chinese referral centers. Moreover, we found similar patterns in demographic and clinical character-
istics by further comparing IBD patients in our study with those in other large-sample Chinese studies, 
which also reflects the representativeness of our study to a certain extent[20,21].

In this study, the median (IQR) age of onset and diagnosis was 31.0 (23.0–45.0) years and 33.0 
(25.0–48.0) years, respectively, similar to other Asian and Western populations[22,23]. The total median 
duration of follow-up was short. There are two possible explanations for this. On one hand, the study 
population mainly stems from IBD referral centers and therefore many patients will go back to grass-
roots hospitals for following treatment after acquiring definite IBD diagnosis and initial treatment 
strategies, which may result in loss to follow-up. On the other hand, due to the observational design of 
this study, most information originated from medical records or databases. It would be a huge cost to 
follow such a large number of patients. Despite the short follow-up period, which may affect medication 
trend analysis, there were still more than 1000 patients who were followed for more than three years, 
and our analysis towards long-term changes in treatment patterns provided a credible result, which can 
assist in clinical drug management. We also compared baseline characteristics between CD and UC 
patients. Regarding demographic differences, CD patients seemed more likely to be younger at onset or 
diagnosis and have longer intervals from onset to diagnosis and follow-up duration. This is possibly 
due to more sophisticated processes in CD diagnosis and treatment. However, UC patients were more 
likely to be overweight compared to those with CD. UC patients who seldom implicate small intestine 
that would cause malabsorption of nutrients and following weight loss might explain BMI differences. 
In regard to clinical discrepancies, more CD patients had EIMs involvement, family history, and 
gastrointestinal and perianal surgical histories than UC. Patients with CD often undergo intestinal 
resection for perforation, ileocecal junction inflammation, or perianal surgeries before diagnosis. 
Contrarily, more medications were likely prescribed for UC before diagnosis, which was probably due 
to the fact that 5-ASA was also prescribed for patients with undetermined intestinal ulcers before 
definite diagnosis. Furthermore, L3 was the most frequent disease location for CD, while B1 and B2 
predominated disease behaviors, sharing similar clinical patterns with other Asian cohorts[22,24].
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Table 4 Influencing factors of initial drug strategy in patients with ulcerative colitis

5-ASA (n = 566) CS (n = 213) IFX/IMS (n = 43)

OR (95%CI) P value OR (95%CI) P value OR (95%CI) P value
Sex

Female Ref — Ref — Ref —

Male 1.02 (0.78-1.34) 0.8770 0.90 (0.63-1.27) 0.5397 0.98 (0.50-1.92) 0.9493 

Age of onset 0.98 (0.95-1.02) 0.4057 1.03 (0.97-1.09) 0.3654 0.93 (0.87-0.99) 0.0233 

Age at diagnosis 1.02 (0.98-1.05) 0.3876 0.96 (0.91-1.02) 0.1792 1.04 (0.98-1.10) 0.2434 

Smoking status at diagnosis

Non-smoker Ref — Ref — Ref —

Current smoker 0.64 (0.41-1.00) 0.0490 0.67 (0.38-1.18) 0.1651 0.94 (0.32-2.79) 0.9156 

Former smoker 0.76 (0.46-1.25) 0.2812 0.87 (0.45-1.67) 0.6713 2.04 (0.72-5.78) 0.1777 

Unknown 3.39 (1.83-6.27) 0.0001 1.15 (0.42-3.19) 0.7864 3.42 (0.62-18.90) 0.1583 

Region of urbanization

Rural Ref — Ref — Ref —

Urban 0.80 (0.60-1.07) 0.1311 0.82 (0.57-1.19) 0.2945 1.03 (0.51-2.08) 0.9245 

Unknown 0.11 (0.02-0.64) 0.0138 0.23 (0.02-2.21) 0.2010 NS NS

Occupation

Unemployed Ref — Ref — Ref —

Employed 2.85 (1.79-4.55) < 0.001 1.23 (0.74-2.06) 0.4241 0.93 (0.34-2.53) 0.8866 

Student 1.06 (0.39-2.87) 0.9159 0.57 (0.19-1.71) 0.3178 0.78 (0.12-5.10) 0.7976 

Retire 2.39 (1.31-4.35) 0.0043 1.14 (0.55-2.39) 0.7216 2.02 (0.52-7.91) 0.3135 

Unknown 2.07 (1.15-3.70) 0.0145 0.73 (0.36-1.46) 0.3691 1.93 (0.60-6.19) 0.2697 

BMI category at diagnosis

Normal Ref — Ref — Ref —

Underweight 0.85 (0.55-1.31) 0.4669 1.22 (0.74-2.03) 0.4325 0.90 (0.36-2.22) 0.8136 

Overweight + Obese 1.10 (0.73-1.64) 0.6532 0.52 (0.28-0.99) 0.0455 0.49 (0.14-1.77) 0.2757 

Unknown 0.78 (0.55-1.12) 0.1742 0.78 (0.49-1.23) 0.2900 0.42 (0.16-1.11) 0.0785 

Disease location

E1—proctitis Ref — Ref — Ref —

E2—left-sided 1.18 (0.78-1.78) 0.4254 1.67 (0.82-3.38) 0.1585 2.57 (0.54-12.20) 0.2331 

E3—extensive colitis 1.58 (1.05-2.38) 0.0288 3.06 (1.54-6.08) 0.0014 2.93 (0.63-13.60) 0.1695 

Unknown 4.41 (1.95-9.97) 0.0004 3.99 (1.23- 12.9) 0.0209 NS NS

Disease activity (MAYO)

Remission Ref — Ref — Ref —

Mild 0.65 (0.22-1.92) 0.4374 1.04 (0.11-9.97) 0.9697 0.35 (0.03-3.86) 0.3905 

Moderate 0.76 (0.26-2.22) 0.6156 2.99 (0.33-27.10) 0.3292 0.57 (0.06-5.61) 0.6308 

Severe 0.32 (0.10-0.97) 0.0442 6.51 (0.71-59.60) 0.0972 1.91 (0.19-19.00) 0.5798 

Unknown 0.39 (0.13-1.22) 0.1061 1.57 (0.16-15.30) 0.6994 0.09 (0.01-1.24) 0.0716 

Extraintestinal manifestations

No Ref — Ref — Ref —

Yes 0.74 (0.41-1.31) 0.2993 1.94 (1.07-3.51) 0.0287 1.83 (0.72-4.62) 0.2025 

Family history of IBD
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No Ref — Ref — Ref —

Yes 0.68 (0.09-4.94) 0.7041 0.87 (0.08-10.00) 0.9096 NS NS

History of gastrointestinal surgery

No Ref — Ref — Ref —

Yes 0.68 (0.36-1.26) 0.2163 0.57 (0.25-1.31) 0.1824 0.88 (0.18-4.23) 0.8683 

Medication use before diagnosis (≤ 6 
mo)

No Ref — Ref — Ref —

Yes 10.2 (7.19-14.5) < 0.0001 7.23 (4.71-11.10) < 0.0001 9.88 (4.77-20.50) < 0.0001

Calendar year of diagnosis

< 2009 Ref — Ref — Ref —

≥ 2009 0.31 (0.22-0.45) < 0.0001 0.51 (0.30-0.85) 0.0097 3.12 (0.41-23.90) 0.2748 

5-ASA: 5-aminosalicylates; CS: Corticosteroids; IMS: Immunosuppressants; IFX: Infliximab; OR: Odd ratio; CI: Confidence interval; BMI: Body mass index; 
NS: Non-significant; IBD: Inflammatory bowel disease.

Figure 2 Temporal trends in medication use in patients with inflammatory bowel disease. A: Trends in medication use in patients with Crohn’s 
disease; B: Trends in medication use in patients with ulcerative colitis. ASA: Aminosalicylates; CS: Corticosteroids; IMS: Immunosuppressants; IFX: Infliximab.

Currently, IBD medications mainly include 5-ASA, CS, IMS, and biological agents. In our study, trend 
analysis for CD found a prominent decline in prescriptions of 5-ASA and CS in parallel to a significant 
increase in prescriptions of IMS and IFX from 1999 to 2020. A previous national study from the 
American database reported that 37.3% of patients with CD were prescribed 5-ASA between 2009 and 
2014, despite the debatable effectiveness of 5-ASA[25]. Nevertheless, the latest ECCO guideline no 
longer recommends 5-ASA in patients with mild-to-moderate CD[26]. In our analysis, 5-ASA usage 
significantly decreased from 39.6% in 2009 to 5.5% in 2020, reflecting a positive trend in narrowing the 
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Figure 3 Periodic changes in treatment patterns in patients with inflammatory bowel disease. A: Crohn’s disease; B: Ulcerative colitis. ASA: 
Aminosalicylates; CS: Corticosteroids; IMS: Immunosuppressants; IFX: Infliximab.

knowledge gap between Chinese providers and IBD consensus. We also observed an apparent 
reduction in CS prescription onwards, which was probably due to improved awareness of steroid-
sparing, earlier treatment after diagnosis, closer surveillance for disease relapse, or more attention on 
adverse effect of CS[27]. Moreover, IMS emerged in 2005, and prescription rates increased strikingly 
afterwards, except for a slight decrease between 2018 and 2020. The effect of maintenance treatment 
with IMS administered to patients with CD who are steroid-dependent has been testified[28]. IFX 
prominently increased between 2008 and 2020. These may reflect deeper market infiltration of IFX and 
better treatment adherence. It is worth noting that insurance coverage of IFX was not achieved until 
November 28, 2019, the day IFX entered the national medical insurance. This policy will influence the 
decision making of Chinese IBD patients on whether to choose IFX or other IMS and may explain 
treatment discrepancies between Chinese patients and those from other countries. Regarding trend 
analysis in UC patients, 5-ASA and CS were steadily prescribed, accompanied by a modest increase in 
IMS and IFX, demonstrating 5-ASA as a milestone during therapeutic armamentarium extension. The 
American Gastroenterological Association recommends treating patients with mild-to-moderate left 
sided UC with mesalamine or diazo-bonded 5-ASA compounds[29]. For patients with extensive mild-
to-moderate UC, ECCO recommends the addition of rectal 5-ASA to oral therapy, as combined oral and 
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rectal therapy delivers a greater effective dose to the affected areas of colon and leads to higher rates of 
remission[30]. In our study, 51.6% of CD patients and 60.1% of UC patients ceased medical treatment 
within 1-3 mo. We realized the contradicting results from our study with the current strategy applied 
worldwide. Our treatment data are mainly derived from IBD referral centers where patients may cease 
treatment after returning home with only one-month prescriptions. This may be explained by the 
following reasons which reflect the specific situation of Chinese IBD management: (1) Lack of 
communication between referral centers and grass-roots hospitals during the early period of IBD 
treatment; (2) Poor medication adherence at the patient level[31]; and (3) Knowledge gap between 
doctors and guidelines worldwide. Overall, we are the first to depict temporal changes in medications 
among a large Chinese IBD population, which has not been well elucidated before.

To further investigate long-term changes in treatment patterns, we included patients who were 
followed for at least three consecutive years. Our analysis showed that monotherapy or combination 
therapy with IFX and IMS accounted for nearly half of initial treatment strategies for CD. In fact, 12.7% 
were prescribed 5-ASA as the initial drug, among which nearly two-thirds ceased treatment within 1-3 
mo. However, most patients switched to up-level drugs afterwards, probably reflecting the limitations 
of 5-ASA for disease maintenance. According to a previous study, treatment strategies for patients with 
moderate-to-severe CD could be listed as: (1) Conventional step-care therapy (CS and IMS are 
prescribed sequentially); (2) Accelerated step-care therapy (a tapering process of CS together with IMS); 
and (3) Top-down therapy (early combination of IMS and IFX). In our study, 7.2% of cases were 
prescribed CS as the initial drug, most of whom received conventional step-care therapy three months 
after diagnosis[32]. Another 13.1% were prescribed CS combined with IMS as the initial strategy, most 
of whom followed an accelerated step-care regimen. Moreover, top-down therapy was the first choice 
for almost half of the population. Despite short-term interruption, most patients recovered with IMS, 
IFX, or a minority of CS or 5-ASA. We noted that conventional medications were the main initial 
strategies in Cohort I, comprising mostly of two step-care therapies. By contrast, the initial approach in 
Cohort II was predominated by top-down therapies. Regarding therapeutic patterns in UC patients, 
initial treatments mainly included 5-ASA and CS. As the principal therapy in initial strategies, 5-ASA 
was highly effective for UC[33]. Similar to CD patterns, patients with UC who stopped treatment within 
1-3 mo were re-prescribed different levels of medications afterwards, reflecting better adherence and 
more standardized treatment. Additionally, 5-ASA and CS were only initial strategies in Cohort I, 
complying with clinical settings in the early period of IBD management. In general, our analysis 
provides a unique insight into long-term therapeutic paradigms in Chinese population.

Since initial treatments were crucial for long-term therapeutic paradigms, we next investigated 
potential predictors for initial drugs. In CD patients, L3 congruously reduced the possibility of 
commencing CS, whereas L4 increased the possibility of commencing CS combined with IMS or 
commencing IFX. This is likely due to the fact that patients with upper gastrointestinal involvement are 
prone to behave in a more sophisticated course, requiring IMS or IFX for maintenance of remission. 
Intriguingly, patients with penetrating behavior and gastrointestinal surgical history appeared to have a 
lower likelihood of being prescribed either drug, given the intricate and drug-refractory nature, calling 
for short-term surgical intervention after diagnosis. We also observed an increase in CS combined with 
IMS or IFX in patients who underwent perianal surgeries before diagnosis. A possible explanation is 
that poor healing after perianal surgeries provide useful evidence for making detailed diagnosis and 
more appropriate selection of therapeutic strategies. Regarding factors in UC, we found an appreciable 
correlation between all strategies and medication history. This finding should be carefully generalized 
to other UC populations. Thus, future investigation elucidating detailed association between treatments 
before diagnosis and initial therapeutic paradigms in larger population is warranted. Interestingly, 
patients with E3 reflected a higher risk of 5-ASA and CS medications, possibly explained by the fact that 
patients with extensive colitis naturally tended to adopt medications that might relieve symptoms. 
Moreover, our observations indicated that patients diagnosed after 2009 were less likely to be prescribed 
5-ASA or CS as initial therapies, which is mainly due to IFX insurance coverage or improved awareness 
of steroid-sparing medications. Generally, these results suggest that baseline characteristics probably 
affect initial treatment strategies to a certain extent.

There are several strengths in this study. First, patients were from IBD referral centers, which covered 
all the administrative regions in China. The population represented a broad spectrum of Chinese 
patients with IBD for over 20 years, facilitating temporal trends evaluation in medication use and drug 
strategies. Second, detailed baseline characteristics and prescriptions through follow-up were retrieved 
from consecutive medical records, which may reflect actual drug intake to some extent. Lastly, no study 
has analyzed periodic changes in treatment paradigms for three consecutive years and associated 
factors with initial drug strategies in Chinese IBD patients.

The study also has limitations. First, extrapolation of medication trends to the entire country and 
other Asian countries remains unproven due to lack of the national registry in China and potential 
differences in racial phenotypes and treatment strategies worldwide. A wholesome IBD registry system 
and multicenter studies among Asian populations are needed in the near future. Second, potential 
information and confounding bias exist due to observational design. Therefore, we assessed baseline 
factors thoroughly and employed multivariate logistic regression analysis to minimize bias. Moreover, 
outcomes, including hospitalization, surgeries, or phenotype progression were not collected, limiting 
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further investigation in the correlation between different drug strategies and long-term outcomes.

CONCLUSION
In conclusion, this study provides insights into temporal trends in long-term medication use and 
periodic changes in treatment patterns for Chinese patients with IBD. The findings suggest that 
prescriptions of IMS and IFX increased in parallel with steady or decreasing prescriptions of 5-ASA and 
CS in real-world settings. The study also shed light on periodic changes in treatment patterns, reflecting 
a switching profile from conventional drugs to IFX in CD. Further research into the full breadth of 
trends in medication use and treatment patterns should be conducted for additional compliance with 
guidelines for IBD management.

ARTICLE HIGHLIGHTS
Research background
Medications for inflammatory bowel disease (IBD) have changed dramatically over time, especially 
following market availability of infliximab (IFX). Several attempts have been made by Western and 
other Asian countries to provide rough medication changes.

Research motivation
No study on long-term medication profiles has been conducted in Chinese population, and minimal 
attention has been paid to periodic changes in IBD treatment strategies. Additionally, investigating 
possible predictors for initial treatment strategies may help to better understand periodic changes in 
therapeutic patterns in patients with IBD.

Research objectives
This study was designed to leverage the real-world evidence in Chinese referral hospitals to provide 
fresh insights into temporal trends in medication prescriptions among the Chinese population with IBD 
for over 20 years, and to investigate long-term periodic changes in treatment paradigms and identify the 
possible factors that influence initial drug strategies.

Research methods
A multicenter retrospective cohort study was conducted to analyze trends in medication use and 
therapeutic patterns. Predictors for initial drug strategies were identified using logistic regression 
analysis.

Research results
Of 5-aminosalicylates (5-ASA) and corticosteroids (CS) prescriptions gradually decreased, accompanied 
by a notable increase in immunosuppressants (IMS) and IFX prescriptions in patients with Crohn's 
disease (CD). Prescription rates of 5-ASA and CS were stable, whereas IMS and IFX slightly increased 
since 2007 in patients with ulcerative colitis (UC). Subgroup analyses showed the switch from conven-
tional medications to IFX in patients with CD, while 5-ASA and CS were still steadily prescribed in 
patients with UC. Logistic regression analyses revealed that surgical history, disease behavior, and 
disease location were associated with initial therapeutic strategies in patients with CD. However, 
medications before diagnosis, disease location, and diagnostic year might affect initial strategies in 
patients with UC.

Research conclusions
Parallel to increasing IMS and IFX use in IBD over the past two decades, a significant decrease in 5-ASA 
and CS use were observed for CD but not for UC. Long-term treatment strategies analyses provided a 
unique insight in switching from conventional drugs to IFX in Chinese patients with CD.

Research perspectives
The study was based on IBD referral centers, therefore the study population only accounted for limited 
proportion of total Chinese patients with IBD. A well-organized national registry system in the near 
future will help facilitate larger clinical studies in China. In addition, clinical outcomes, including 
hospitalization, surgeries, or phenotype progression were not collected. Further investigation in the 
correlation between different drug strategies and long-term outcomes are needed in future studies.
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