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Abstract
Background: Treatments for inflammatory bowel diseases (IBD) have evolved in the era of 
biologics. However, the real-world data on their usage patterns and sequencing are still 
limited.
Objectives: We aimed to investigate treatment persistence and dose intensification of first- 
and second-line biologics in patients with IBD.
Design: In this retrospective, cohort study using nationwide claims data, 13,087 patients with 
IBD initiating biologic therapy between 2010 and 2020 were identified.
Methods: Treatment persistence and dose intensification during the first 2 years and switching 
patterns of biologics were analysed while identifying predictors of non-persistence.
Results: As a first-line treatment of Crohn’s disease (CD), ustekinumab had a lower risk 
for non-persistence compared to infliximab [adjusted hazard ratio (aHR), 0.69, p = 0.048]. 
Second-line ustekinumab and vedolizumab showed the highest and lowest persistence (79.2% 
and 54.9%), respectively. As a first-line treatment of ulcerative colitis (UC), golimumab had 
a higher risk for non-persistence compared to infliximab (aHR, 1.68, p < 0.001). Second-
line golimumab also showed a significantly lower persistence rate than adalimumab and 
vedolizumab. The risk of non-persistence was higher in UC than in CD (first line: aHR, 1.97; 
second line: aHR, 1.39; p < 0.001), and in the second-line treatment than in the first-line 
treatment for CD (aHR, 1.55; p < 0.001). The cumulative rate of dose intensification was 
highest with ustekinumab for CD (first line, 43.3%, second line, 69.1%) and adalimumab for 
second-line UC (40.7%). It was significantly increased in second-line therapy in CD, but not 
in UC. Among switchers of first-line anti-tumour necrosis factor-α inhibitor therapy, after 
all biologics were approved, 69% of CD patients and 78.4% of UC patients switched to other 
classes of second-line treatment.
Conclusion: Ustekinumab had higher persistence in the first-line treatment of CD, while 
golimumab had lower persistence for first- and second-line treatments of UC. Dose 
intensification rates varied, with the highest cumulative rates observed for ustekinumab in CD 
and adalimumab in second-line UC.
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Introduction
Inflammatory bowel diseases (IBDs), comprising 
Crohn’s disease (CD) and ulcerative colitis (UC), 
are chronic immune-related diseases character-
ized by inflammation of the gastrointestinal tract.1 
Currently, the global prevalence of IBD is 90 
cases per 100,000 people; this has increased by 
31% from 1990 to 2017.2,3 In South Korea, the 
prevalence of IBD also increased from 2010 to 
2019, more than doubling in the span of 10 years, 
ranging from 15.1 to 36.9 per 100,000 for CD 
and 31.4 to 65.7 per 100,000 for UC.4

Over the past decades, various therapeutics, 
including biologics and small molecules, have 
been developed, bringing significant clinical 
improvements and benefits compared to existing 
treatments.5,6 The agents approved for the treat-
ment of IBD by the Ministry of Food and Drug 
Safety (MFDS) in South Korea are as follows: 
anti-tumour necrosis factor (TNF)-α (infliximab, 
adalimumab and golimumab), anti-α4β7-integrin 
(vedolizumab), anti-interleukin-12/23 p40 anti-
body (ustekinumab) and Janus kinase inhibitor 
(tofacitinib) (Supplemental Figure S1).

Despite the efficacy of biologics in inducing and 
maintaining remission in IBD, 10–30% and 12–
22% of patients with CD and UC, respectively, 
do not initially respond to biologics (primary non-
response). Moreover, 23–64% of CD patients 
and 49–59% of UC patients eventually lose their 
responses.7,8 In addition, it has been reported that 
the response rate is lower in biologics-experienced 
patients (second line or above) with IBD than in 
biologic-naïve patients.9 Although the primary 
response of biologics is an important goal in the 
treatment of IBD, it is also important to clinically 
guarantee long-term outcomes without switching 
or discontinuing them due to lack of efficacy or 
tolerability issues, as advanced therapeutic 
options are limited in IBD. Therefore, it is impor-
tant to consider the persistence of biologics when 
selecting therapeutic agents. Several studies have 
reported the persistence of anti-TNF-α 
agents,10–13 but few have examined recently 
approved biological agents, such as vedolizumab 
and ustekinumab. Additionally, dose intensifica-
tion (increase in dosage or in the frequency of 
treatment administration) of biologics is one 
option for patients with secondary loss of 
response14; yet, there are few real-world data on 
dose intensification, especially in Asia.

This study aimed to examine the treatment pat-
terns of first- and second-line biologics in patients 
with IBD using a nationwide database in South 
Korea. The primary objective of this study was to 
assess the persistence of different therapies at 
2 years, while the secondary objectives were to 
compare the cumulative incidence of dose inten-
sification and switching patterns between index 
biologics, as well as identify predictors of non-
persistence and dose intensification.

Methods

Data source
This study was based on an anonymized dataset 
spanning a 12-year period from January 2008 
through July 2021 from the National Health 
Insurance database of the Health Insurance 
Review and Assessment Service (HIRA). The 
HIRA contains almost the entire population of 
South Korea; the dataset includes approximately 
51 million insured individuals in the country, 
which reflects 98% of the South Korean popula-
tion insured by the National Health Insurance 
system.15 Thus, these data reliably present the 
overall treatment of the South Korean popula-
tion.15 The dataset covered a wide range of 
healthcare information, encompassing outpa-
tients, inpatients and emergency visits. It includes 
demographic characteristics, patients’ diagnoses, 
surgeries, hospitalizations and comorbidities. 
Furthermore, the dataset contains prescription 
details, including daily dosages, dates of prescrip-
tion, days of supply and quantities of supply.

Study design and population
A retrospective, longitudinal cohort study was 
conducted using data from patients with IBD 
who initiated biologic therapy during the index 
period (from 1 January 2010 to 31 December 
2020). The index date for each patient was 
defined as the date of occurrence of the first claim 
for administration of any biologic during the 
index period. We defined the 2-year period after 
the index date as the follow-up period and the 
1-year period before the index date as the pre-
index period (Supplemental Figure S2).

This study included consecutive patients who (1) 
had at least one insurance claim for IBD using 
International Classification of Diseases, 10th 
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Revision (ICD-10) codes (K50.X for CD and 
K51.X for UC) and the codes for Rare and 
Intractable Diseases registration program (V130 
for CD and V131 for UC) during the index period; 
(2) had at least one claim for biologics (infliximab, 
adalimumab, golimumab, vedolizumab and 
ustekinumab) during the index period; and (3) 
were aged ⩾18 years at the index date. Patients 
were excluded if they (1) had a claim with a diag-
nostic code for other indications of biologics; (2) 
had both CD and UC diagnosis codes in one 
claim; and (3) had a claim for any biologics or 
tofacitinib before the index period (pre-index 
period). Patients with multiple recorded K50 and 
K51 ICD-10 diagnoses were assigned to either the 
CD or UC group, according to their final diagno-
sis. Since claims data were extracted based on 
first-line biologic users, data on first-line tofaci-
tinib before using any biologics were excluded 
from the analysis. All patients were individually 
followed up for 24 months after the index date. 
The reporting of this study conforms to the 
Strengthening the Reporting of Observational 
Studies in Epidemiology statement.16

Study outcomes
Patient demographics and clinical characteristics 
were assessed using first-line index biologics. The 
Charlson Comorbidity Index (CCI) and IBD-
related surgery and hospitalization at baseline 
were evaluated during the 1-year pre-index period 
for each patient; IBD-related surgery – including 
bowel resection and operation for perianal disease 
– was identified using the procedural code for 
related surgery, and IBD-related hospitalization 
was defined as admission for ⩾1 day in the 
Department of Emergency and Gastroenterology. 
Concomitant medications were defined as con-
ventional treatments prescribed within 60 days of 
the index date. Conventional treatment types 
were classified as 5-aminosalicylic acids (5-ASAs), 
corticosteroids and immunomodulators such as 
azathioprine, mercaptopurine and methotrexate.

Persistence was defined as the proportion of 
patients who remained on the index treatment 
without a gap of >180 days or who switched to a 
different biologic or tofacitinib within 90 days 
after the last prescription date. This definition of 
persistence aligns with previous claims data stud-
ies in IBD.11,12 For the analysis of switching pat-
terns, patients who were sequentially switched 
from index biologic to another biologic or 

tofacitinib up to third lines of treatment within 
the follow-up period were assessed, considering 
multiple transitions in treatment regimens.

Dose intensification was defined as two consecu-
tive doses, each at least 50% higher than the rec-
ommended weekly maintenance standard dose 
(intensified dosage criteria: infliximab: ⩾7.5 mg/
kg/8 weeks; adalimumab: ⩾60 mg/2 weeks; usteki-
numab: ⩾135 mg/12 weeks; vedolizumab: 
⩾450 mg/8 weeks); the maintenance standard 
dose of each biologic was based on the product 
label approved by the MFDS of South Korea. 
The weekly dose of each agent was calculated as 
the prescribed dosage divided by the time gap 
between two consecutive prescriptions and trans-
lated into weekly doses. For infliximab, because 
dosing is weight based and the weight informa-
tion was not available from the claims data, the 
first loading dosage (week 0) of each patient was 
used as the weekly maintenance dose. Dose inten-
sification was evaluated only among patients with 
at least one administration of their index therapy 
during maintenance, and this maintenance period 
varied according to the efficacy evaluation period 
for insurance coverage [infliximab: after 2 weeks 
(CD), and after 14 weeks (UC); adalimumab: 
after 4 weeks (CD), and after 8 weeks (UC); ved-
olizumab: after 14 weeks (CD and UC); usteki-
numab: after 20 weeks (CD and UC); golimumab: 
after 14 weeks (UC)]. Then, the time to dose 
intensification was calculated as the number of 
months from the index date to the date of the first 
dose intensification. Only the data from adali-
mumab and vedolizumab in UC patients were 
analysed for dose intensification because inflixi-
mab and golimumab were not approved for dose 
intensification in UC patients in South Korea. 
Additionally, the analysis excluded the data from 
ustekinumab and subcutaneous infliximab users 
due to their small sample size.

Statistical analysis
A descriptive statistical analysis of the baseline 
demographic and clinical characteristics of first-
line biologics was performed. Data were assessed 
for normality with Shapiro–Wilk testing for rele-
vant continuous variables and non-normality was 
assumed for all analyses. Continuous variables 
were summarized using the mean, standard devi-
ation, median and interquartile range. Categorical 
variables were summarized using frequencies and 
percentages. To show the persistence of different 
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index biological groups, Kaplan–Meier analyses 
and log-rank tests were used. In addition to index 
biologics, subgroups of CD versus UC and 
between treatment lines were analysed. These 
analyses were corrected for multiple comparison 
testing using the Benjamini–Hochberg method 
with adjusted p values; data were censored if a 
patient withdrew or the observation period ended. 
Moreover, a Cox proportional hazards model was 
used to estimate the adjusted hazard ratios (HRs) 
of discontinuation rates and dose intensification 
rates among each group. Clinical factors, includ-
ing age, sex, index biologic, CCI score, the use of 
concomitant medication, history of hospitaliza-
tion and history of surgery, were adjusted as 
covariates. Furthermore, Kaplan–Meier curves 
and log-rank tests were also used to investigate 
the cumulative incidence of dose intensification 
and time to dose intensification. Additionally, 
biological switching patterns in subsequent treat-
ment lines were evaluated using a Sankey dia-
gram. Statistical significance was set at a p value 
<0.05. All statistical analyses and data prepara-
tion were conducted using R version 3.5.1 (R 
Foundation for Statistical Computing, Vienna, 
Austria).

Results

Baseline characteristics
We identified 13,087 biologic-naïve patients 
(CD: 8283; UC: 4804) who were newly treated 
with a biologic at least once between 2010 and 
2020 (Figure 1). The most prescribed first-line 
biologics were infliximab (CD: 5429, 65.5%; 
UC: 3019, 62.8%) and adalimumab (CD: 2459, 
29.7%; UC: 1204, 25.1%) (Table 1). The pro-
portion of females in the patient population was 
higher in UC (36.9%) than in CD (28.5%) 
(p < 0.05). Furthermore, the majority of CD 
patients (83.4%) belonged to the youngest age 
group (18–39 years) upon their first biologic 
administration, while patients with UC had a 
higher proportion in the older age groups (40–
59 years: 38.9% or ⩾60 years: 16.9%) (p < 0.05). 
Additionally, among CD patients aged ⩾60 years, 
there was a numerically higher proportion of 
ustekinumab (6.5%) and vedolizumab (14.3%) 
users compared to infliximab (2.3%) and adali-
mumab (1.9%) users. The mean CCI score was 
significantly higher in UC (mean CCI: 1.4) than 
in CD (mean CCI: 0.9) (p < 0.01), while it 

remained consistent across index biologics within 
both CD and UC groups (Table 1).

Persistence of biologics
Figure 2 shows the survival curve for persistence 
by biologic agents in the first- and second-line 
treatments during the 2-year follow-up period. 
The cumulative probability of persistence in CD 
patients who started their first-line index biolog-
ics was highest for ustekinumab (88.6%), fol-
lowed by adalimumab (81.6%), infliximab 
(80.8%) and vedolizumab (72.2%) [Figure 2(a)]. 
However, there was no significant difference in 
persistence between first-line biologics. Amongst 
second-line biologics, the cumulative probability 
of persistence was also highest for ustekinumab 
(79.2%), followed by adalimumab (73.6%), inf-
liximab (70.9%) and vedolizumab (54.9%). For 
second-line therapy, ustekinumab showed a sig-
nificantly higher persistence rate (p < 0.01), 
whereas vedolizumab showed a significantly lower 
persistence rate than all other second-line biolog-
ics (p < 0.01).

In UC, first-line vedolizumab displayed the high-
est persistence rate (82.9%), followed by inflixi-
mab (69%) and adalimumab (68.9%), while the 
lowest was golimumab (59.3%) [Figure 2(b)]; 
first-line golimumab showed a significantly lower 
persistence rate compared to all other biologics 
(p < 0.001). Conversely, for second-line UC 
patients, persistence rates were highest for tofaci-
tinib (80%), adalimumab (67.7%), vedolizumab 
(63.5%), infliximab (59.4%) and lowest for goli-
mumab (47.1%); second-line golimumab also 
showed a significantly lower persistence rate than 
adalimumab (p < 0.001), vedolizumab (p < 0.001) 
and tofacitinib (p < 0.001).

Risk factors for non-persistence of biologics
The risk of non-persistence was higher in UC 
than in CD (first line: HR, 1.97; second line: HR, 
1.39; both p < 0.001) and also in second-line 
treatment than in first-line treatment for CD 
(HR, 1.55; p < 0.001). However, no significant 
difference in persistence was observed between 
the treatment lines for UC (HR, 1.07; p = 0.498). 
Furthermore, the risk factors associated with the 
non-persistence of first-line biologics in CD and 
UC are shown in Tables 2 and 3, respectively. In 
CD, the presence of comorbidities was associated 
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with a higher risk of non-persistence [CCI: 1 
(HR, 1.28; 95% CI, 1.13–1.46), ⩾2 (HR, 1.54; 
95% CI, 1.34–1.77)], while first-line usteki-
numab use had a lower risk of non-persistence 
compared to first-line infliximab use (HR, 0.69; 
95% CI, 0.47–1.00). Moreover, concomitant 
5-ASA and steroid use in patients with first-line 
CD tended to be associated with an increased risk 
of non-persistence. In UC, female sex (HR, 0.86; 
95% CI, 0.76–0.96) and age ⩾60 years (HR, 

0.78; 95% CI, 0.66–0.93) were associated with a 
decreased risk of non-persistence, whereas the 
presence of comorbidities [CCI: 1 (HR, 1.19; 
95% CI, 1.02–1.38), ⩾2 (HR, 1.61; 95% CI, 
1.39–1.86)], first-line golimumab use (HR, 1.68; 
95% CI, 1.40–2.01), and concomitant use of 
5-ASA (HR, 1.29; 95% CI, 1.12–1.50), immu-
nomodulators (HR, 1.14; 95% CI, 1.02–1.27) 
and steroids (HR, 1.55; 95% CI, 1.37–1.75) were 
associated with a higher risk of non-persistence.

Figure 1.  Flow chart of the study.
CD, Crohn’s disease; IBD, inflammatory bowel disease; ICD-10, International Classification of Diseases, 10th revision;  
UC, ulcerative colitis.
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Dose intensifications of biologics
Among patients who continued biologic treat-
ment after the induction phase, dose intensifica-
tion occurred in 1448 (18%) and 576 (38.1%) 
patients with CD during first- and second-line 
treatments, respectively, and in 233 (19.8%) and 

235 (28%) patients with UC during first- and 
second-line treatments, respectively; this occurred 
during the 2-year follow-up period (Supplemental 
Table S1). The cumulative incidence of dose 
intensification in patients with CD was highest 
for ustekinumab (first line, 43.3%; second line, 

Figure 2.  Kaplan–Meier curve for the persistence of first- and second-line biologics among patients with  
(a) Crohn’s disease (CD) and (b) ulcerative colitis (UC).
ADA, adalimumab; GOL, golimumab; IFX, infliximab; TOF, tofacitinib; UST, ustekinumab; VED, vedolizumab.
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69.1%) in both treatment lines [Figure 3(a)]. In 
CD, the cumulative incidence of dose intensifica-
tion for first-line ustekinumab was significantly 
higher than that for infliximab and adalimumab. 

Furthermore, for second-line ustekinumab, the 
cumulative incidence of dose intensification was 
significantly higher than that of all other second-
line biologics (p < 0.001). In UC, no difference 

Table 2.  Cox proportional hazards regression for the risk of non-persistence of first-line biologics in patients 
with Crohn’s disease.

Univariate Multivariate

  HR (95% CI) p Value HR (95% CI) p Value

Sex

  Male Reference Reference  

  Female 1.14 (1.01–1.28) 0.028 1.10 (0.98–1.24) 0.099

Age group (years)

  18–39 Reference Reference  

  40–59 1.06 (0.91–1.24) 0.432 1.01 (0.86–1.18) 0.924

  ⩾60 1.19 (0.84–1.69) 0.332 0.96 (0.67–1.37) 0.814

History of recent 
hospitalization

1.09 (0.98–1.21) 0.124 0.96 (0.86–1.07) 0.454

History of recent surgery

  Bowel 1.28 (0.32–5.11) 0.730 1.08 (0.27–4.32) 0.919

  Perianal 0.99 (0.83–1.19) 0.941 1.02 (0.85–1.22) 0.818

CCI score

  0 Reference Reference  

  1 1.31 (1.15–1.49) <0.001 1.28 (1.13–1.46) <0.001

  ⩾2 1.67 (1.47–1.91) <0.001 1.54 (1.34–1.77) <0.001

Index biologics

  Infliximab Reference Reference  

  Adalimumab 0.97 (0.86–1.09) 0.594 1.05 (0.93–1.18) 0.434

  Ustekinumab 0.63 (0.43–0.91) 0.013 0.69 (0.47–1.00) 0.048

  Vedolizumab 0.99 (0.44–2.21) 0.983 1.08 (0.48–2.43) 0.845

Concomitant medication

  5-ASA 1.52 (1.36–1.70) <0.001 1.43 (1.28–1.60) <0.001

  Immunomodulator 1.00 (0.89–1.12) 0.953 0.93 (0.83–1.04) 0.222

  Corticosteroid 1.83 (1.65–2.04) <0.001 1.74 (1.56–1.94) <0.001

Statistically significant results are highlighted in bold. 
5-ASA, 5-aminosalicylic acid; CCI, Charlson Comorbidity Index; CI, confidence interval; HR, hazard ratio.
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was observed between adalimumab and vedoli-
zumab during first-line treatment, but the cumu-
lative incidence of dose intensification with 
adalimumab (40.7%) was significantly higher 
than vedolizumab (33.6%) during second-line 
treatment (p = 0.01) [Figure 3(b)]. In first-line 
CD, female sex (HR, 1.42; 95% CI, 1.28–1.59) 
and the concomitant use of steroids (HR, 1.21; 

95% CI, 1.08–1.35), as well as patients with a 
higher CCI, were associated with a higher risk 
of dose intensification of biologics (CCI ⩾ 2 ver-
sus CCI = 0; HR, 1.29; 95% CI, 1.13–1.47) 
(Supplemental Figure S3A). However, no signifi-
cant association between CCI score and the risk 
of dose intensification was observed in first-line 
UC (Supplemental Figure S3B).

Table 3.  Cox proportional hazards regression for the risk of non-persistence of first-line biologics in patients 
with ulcerative colitis.

Univariate Multivariate

  HR (95% CI) p Value HR (95% CI) p Value

Sex

  Male Reference Reference  

  Female 0.87 (0.78–0.98) 0.023 0.86(0.76–0.96) 0.010

Age group (years)  

  18–39 Reference Reference  

  40–59 1.11 (0.99–1.25) 0.081 1.01 (0.89–1.14) 0.876

  ⩾60 0.97 (0.82–1.15) 0.717 0.78 (0.66–0.93) 0.006

History of recent 
hospitalization

1.07 (0.96–1.20) 0.231 0.99 (0.88–1.11) 0.824

CCI score

  0 Reference Reference  

  1 1.20 (1.03–1.39) 0.019 1.19 (1.02–1.38) 0.024

  ⩾2 1.59 (1.39–1.83) <0.001 1.61 (1.39–1.86) <0.001

Index biologics

  Infliximab Reference Reference  

  Adalimumab 1.06 (0.93–1.21) 0.369 1.13 (0.99–1.28) 0.075

  Golimumab 1.52 (1.27–1.81) <0.001 1.68 (1.40–2.01) <0.001

  Vedolizumab 0.75 (0.50–1.13) 0.173 0.89 (0.59–1.34) 0.567

Concomitant medication

  5-ASA 1.42 (1.22–1.64) <0.001 1.29 (1.12–1.50) 0.001

  Immunomodulator 1.16 (1.04–1.30) 0.008 1.14 (1.02–1.27) 0.024

  Corticosteroid 1.56 (1.39–1.76) <0.001 1.55 (1.37–1.75) <0.001

Statistically significant results are highlighted in bold. 
5-ASA, 5-aminosalicylic acid; CI, confidence interval; CCI, Charlson Comorbidity Index; HR, hazard ratio.
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Switching patterns of biologics
Figure 4 depicts the switching patterns of first- to 
second-line biologics and second- to third-line 
biologics. Overall, 1688 (20.4%) and 1546 
(32.2%) patients with CD and UC, respectively, 
received second-line biologic treatment after 

first-line treatment, while the remaining patients 
continued their first biologic or simply discontin-
ued it and did not receive a second-line treat-
ment. To assess the patterns of biologic switching 
from the year when all index biologics were 
approved for each indication, a sensitivity analysis 

Figure 3.  Cumulative dose intensification rates by index biologics: (a) CD and (b) UC.
ADA, adalimumab; CD, Crohn’s disease; IFX, infliximab; UC, ulcerative colitis; UST, ustekinumab; VED, vedolizumab.
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Figure 4.  Sankey diagram of biologic switching patterns over the follow-up period: (a) CD and (b) UC.
ADA, adalimumab; CD, Crohn’s disease; GOL, golimumab; IFX, infliximab; TOF, tofacitinib; UC, ulcerative colitis;  
UST, ustekinumab; VED, vedolizumab.
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was performed (from 2018 for CD and from 2019 
for UC). Among switchers of first-line TNF 
inhibitor (infliximab, adalimumab or golimumab) 
therapy, 198 out of 287 (69%) patients with CD 
and 243 out of 310 (78.4%) patients with UC 
switched to other classes of second-line biologics 
(vedolizumab, ustekinumab or tofacitinib); mean-
while, 89 out of 287 (31%) patients with CD and 
67 out of 310 (21.6%) patients with UC switched 
to same class second-line biologics (Supplemental 
Figure S4). Temporal changes in prescription 
patterns of biologics and tofacitinib were found in 
index biologics as first-, second-, or third-line 
treatment (Supplemental Figure S5). After 2019, 
in patients with CD, ustekinumab became the 
most administrated drug at the second-line treat-
ment [345 out of 682 (50.6%)] and third-line 
treatment [153 out of 249 (61.4%)]. Conversely, 
for patients with UC, vedolizumab and tofacitinib 
were the most frequently administered drugs at 
the second-line treatment [vedolizumab: 299 out 
of 608 (49.2%), tofacitinib: 149 out of 608 
(24.5%)], and third-line treatment [tofacitinib: 
109 out of 388 (28.1%), vedolizumab: 95 out of 
388 (24.5%)], respectively.

Discussion
This study showed that the risk of non-persis-
tence and dose intensification differed among 
biologics according to lines of treatment and types 
of IBD. Regarding the first-line treatment of CD, 
ustekinumab showed a lower risk of non-persis-
tence than other biologics in a multivariate analy-
sis. This result aligns with recent real-world 
registry data from Australia that showed superior 
treatment persistence with ustekinumab in CD 
compared with other biologics.17 On the other 
hand, recent meta-analyses have suggested that 
TNF-α inhibitors, such as infliximab and adali-
mumab, are better than ustekinumab as a first-
line treatment for CD,18,19 but these mainly 
focused on the induction of remission. Because 
keeping the same biologic without loss of response 
or adverse events during the maintenance phase is 
also important in IBD treatment, we should con-
sider the high persistence rate of ustekinumab 
when selecting a biologic as a first-line treatment 
for CD.

Meanwhile, ustekinumab also showed a signifi-
cantly higher cumulative incidence of dose inten-
sification than TNF-α inhibitors as a first-line 
treatment of CD. The 2-year cumulative 

incidence of dose intensification was 43.3% and 
69.1% in the first- and second-line treatments of 
CD, respectively. A recent systematic literature 
review supported our findings by indicating that 
ustekinumab with an initial regimen of 90 mg 
every 12 weeks had a dose intensification rate of 
43% in patients with CD.20 Furthermore, dose 
intensifications in CD patients were reported as 
19% for first-line treatment and 37% for second-
line treatment with increasing rates observed 
according to the line of treatment.21 The consist-
ency between our study results and the literature 
review underscores the robustness of the observed 
dose intensification patterns in the treatment of 
CD using ustekinumab.

It is unclear whether it is better to administer 
ustekinumab every 8 weeks from the beginning 
of treatment or if it is sufficient to try dose 
intensification when loss of response occurs 
during maintenance treatment. The labelling 
recommendations for ustekinumab in CD and 
UC differ between the United States and the 
European Medicines Agency (EMA), as well as 
in Asian countries like South Korea and Japan. 
In the EMA label, the recommended initial 
maintenance dosage is 90 mg every 12 weeks, 
with dose intensification to 90 mg every 8 weeks 
permitted if patients experience a loss of 
response to the initial lower dose regimen. On 
the other hand, in the United States, the 
approved maintenance dosage is 90 mg every 
8 weeks from the start. Although data in the 
clinical trial of ustekinumab in CD suggested 
that the long-term clinical remission rate was 
not different between the 8- and 12-week inter-
val dosing groups,22 a recent meta-analysis using 
real-world data reported that nearly one-third of 
patients with CD who started ustekinumab 
required dose intensification.23

Taken together, ustekinumab has benefits in 
terms of persistence compared to other biologics 
as a first-line treatment for CD, but the adminis-
tration at 8-week intervals rather than 12-week 
intervals may be more appropriate. Some patients 
prefer ustekinumab because it is known to have 
the longest administration interval among biolog-
ics, but clinicians should keep in mind that even 
in second-line treatment, the risk of dose intensi-
fication with ustekinumab is higher than that 
with other biologics. Thus, information regard-
ing the risk of dose intensification in ustekinumab 
should be provided to patients, and shared 
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decision-making should be performed during 
drug selection.

Because the drug used as the first-line treatment 
can influence the selection of the second-line 
treatment, multivariate analysis was not possible. 
However, in the survival curve, ustekinumab 
showed a higher persistence rate than anti-TNF 
agents, whereas vedolizumab showed a lower 
one, as a second-line treatment for CD. These 
results support previous meta-analyses, suggest-
ing that ustekinumab is generally a better option 
than vedolizumab for the second-line treatment 
of CD, and it is particularly superior to vedoli-
zumab in maintenance therapy.18,24 Furthermore, 
as shown in the Sankey diagram of biologic 
switching patterns in this study, the majority of 
patients with CD who started these two drugs as 
second-line treatment used TNF-α inhibitors as 
the first line. Therefore, TNF-α inhibitor expo-
sure in patients with CD should preferentially 
consider ustekinumab over vedolizumab.

Regarding first-line treatment of UC, golimumab 
showed a significantly higher risk of non-persis-
tence than other biologics in multivariate analy-
sis. In second-line treatment, the persistence rate 
of golimumab was also significantly lower than 
that of adalimumab and vedolizumab in the sur-
vival curve. These results correspond well with 
those of previous studies.11,25 Furthermore, the 
use of golimumab monotherapy in the treatment 
of UC seems to be gradually narrowing, and the 
significantly higher dose intensification rate of 
adalimumab compared with vedolizumab in the 
second-line treatment of UC should also be con-
sidered in drug selection.

The risk of non-persistence was higher in patients 
with UC than in patients with CD in both first- 
and second-line treatments, which was also 
reported in another study using South Korean 
claims data.11 Interestingly, in contrast to CD, 
the risk of non-persistence did not differ between 
first- and second-line treatments in patients with 
UC, which may be due to differences in disease 
characteristics of UC and CD. The accumulation 
of bowel injury over time is more prominent and 
difficult to reverse in CD than in UC.26 Therefore, 
active intervention using biologics in early CD 
has been emphasized, as well as choosing a first-
line biologic that can function for an extended 
period. By contrast, it is unclear whether there is 

an additional benefit of early intervention for 
UC.27,28

In both UC and CD, the higher the CCI score, 
the higher the risk of non-persistence. This may 
be related to more frequent complications, such 
as infection during biological treatment in patients 
with comorbidities. Interestingly, the risk of non-
persistence was lower in UC patients aged 
⩾60 years than in younger patients, suggesting 
that the patient’s biological age should be greater 
than the absolute age when choosing biologics for 
IBD. For both CD and UC, the concomitant use 
of other drugs was associated with an increased 
risk of non-persistence, but this result requires 
cautious interpretation. It is more plausible that 
patients who received these drugs had stronger 
disease severity than those who received combi-
nation therapy, which was less effective.

This study has several strengths. First, its initial 
data extraction was based on a large claims data-
base of approximately >17,000 individuals con-
taining complete and detailed information on 
prescriptions and outpatient and inpatient treat-
ment. Second, the current study included a wide 
range of biologics for IBD treatment, including 
new ones that were recently approved in South 
Korea. Therefore, it provides real-world data on 
new drugs and can be helpful in choosing biolog-
ics for IBD. Third, unlike previous studies on the 
persistence of biologics in IBD, we also compared 
the risk of dose intensification.

However, there are also some limitations to this 
claims data analysis. First, we were unable to cap-
ture clinical information regarding disease sever-
ity such as serum C-reactive protein levels, fecal 
calprotectin levels and disease activity index. To 
compensate for this, we compared the risk of non-
persistence with biologics by adjusting for major 
clinical variables related to prognosis, such as his-
tory of hospitalization and bowel surgery. Second, 
we were unable to compare the persistence pat-
terns of biologics before and after the availability 
of all biologics due to the varying approved time-
lines for each biologic. To address this limitation, 
we conducted an analysis focusing on assessing 
the patterns of biologic switching starting from 
the year when all index biologics were approved 
for each indication. Third, because vedolizumab 
has been approved as a first-line biologic in 
patients with IBD since August 2020, the number 
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of first-line vedolizumab users with IBD during 
the study period was small. Likewise, due to the 
recent approval of ustekinumab as a first-line bio-
logic for patients with UC since September 2022 
and the prescription of subcutaneous infliximab 
in patients with IBD since January 2021, we could 
not collect this data. Future studies comparing 
recently approved treatments with various formu-
lation types, such as subcutaneous and oral for-
mulations, may provide more insights into the 
effectiveness and safety of advanced treatments in 
the real-world setting. Finally, while combination 
therapy of immunomodulators is known to poten-
tially offer a better treatment persistence rate and 
lower intensification rate than monotherapy, our 
study did not specifically analyse this aspect. We 
focused on the baseline data of concomitant con-
ventional medications, including immunomodu-
lator usage within 60 days of the index date but 
did not perform a subgroup analysis comparing 
combination therapy to monotherapy in terms of 
treatment persistence rates and dose intensifica-
tion rates.

Conclusions
In conclusion, our nationwide cohort study found 
that ustekinumab showed a significantly lower 
risk of non-persistence but a higher risk of dose 
intensification than other biologics for the first-
line treatment of CD. Furthermore, golimumab 
showed a significantly higher risk of non-persis-
tence for first- and second-line treatments of UC, 
and adalimumab showed a higher cumulative risk 
of dose intensification than vedolizumab in the 
second-line treatment of patients with UC. 
Switching to second-line biologics was common, 
with most switchers opting for a different class of 
treatment. However, the absence of clinical dis-
ease activity assessment and biochemical data 
remains a substantial gap, requiring further pro-
spective study to support future research. Our 
study findings may provide insights into the real-
world treatment patterns of biologics in patients 
with IBD and potentially suggest the importance 
of personalized treatment approaches to optimize 
long-term outcomes.
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