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Real-world effectiveness and safety of ustekinumab
induction therapy for Korean patients with Crohn’s
disease: a KASID prospective multicenter study
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Background/Aims: We investigated the real-world effectiveness and safety of ustekinumab (UST) as induction treatment for
Koreans with Crohn’s disease (CD). Methods: CD patients who started UST were prospectively enrolled from 4 hospitals in
Korea. All enrolled patients received intravenous UST infusion at week 0 and subcutaneous UST injection at week 8. Clinical
outcomes were assessed using Crohn’s Disease Activity Index (CDAI) scores at weeks 8 and 20 among patients with active
disease (CDAI >150) at baseline. Clinical remission was defined as a CDAI <150, and clinical response was defined as a re-
duction in CDAI >70 points from baseline. Safety and factors associated with clinical remission at week 20 were also analyzed.
Results: Sixty-five patients were enrolled between January 2019 and December 2020. Among 49 patients with active disease at
baseline (CDAI >150), clinical remission and clinical response at week 8 were achieved in 26 (53.1%) and 30 (61.2%) patients,
respectively. At week 20, 27 (55.1%) and 35 (71.4%) patients achieved clinical remission and clinical response, respectively.
Twenty-seven patients (41.5%) experienced adverse events, with serious adverse events in 3 patients (4.6%). One patient
(1.5%) stopped UST therapy due to poor response. Underweight (body mass index <18.5 kg/m®) (odds ratio [OR], 0.085; 95%
confidence interval [CI], 0.014-0.498; P=0.006) and elevated C-reactive protein at baseline (OR, 0.133; 95% CI, 0.022-0.823;
P=0.030) were inversely associated with clinical remission at week 20. Conclusions: UST was effective and well-tolerated as
induction therapy for Korean patients with CD. (Intest Res 2023;21:137-147)
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has been reported to be lower among anti-TNF-failed patients
with inflammatory bowel disease (IBD) than among biologic-
naive patients, and a lack of response necessitates switching
to drugs with mechanisms of action different from those of
anti-TNFs.*"

Ustekinumab (UST) is a fully human immunoglobin G1
monoclonal antibody that blocks the p40 subunit of interleu-
kin (IL)-12 and IL-23.° UST was first approved as a treatment
for psoriasis.” IL-12 and IL-23, which modulate T-helper (Th) 1
and Th 17 cells, are key proinflammatory cytokines in the
pathogenesis of CD.” Therefore, UST was expected to be effi-
cacious in the treatment of CD by blocking the inflammatory
cascade mediated by IL-12 and IL-23. UST has been proven to
be efficacious as induction and maintenance therapy for pa-
tients with moderate to severe CD in randomized controlled

trials.”™"!

UST induction therapy (6 mg/kg) has been shown to
yield clinical responses in 38% to 57% of patients and clinical
remission in 21% to 40% of patients with CD at week 8."' Addi-
tionally, UST induction therapy has been shown to signifi-
cantly reduce C-reactive protein (CRP) and fecal calprotectin
levels." UST has since been associated with clinical benefits
as an induction therapy for patients with CD in several multi-
center studies from Europe and North America.'”*' In addi-
tion to the clinical response, it has also been shown to be ef-
fective for inducing short-term biomarker and/or endoscopic

I,esponses.12,14,1.'),17,18,21

In a pooled analysis of phase 2 and 3 pla-
cebo-controlled trials for patients with IBD, the UST treatment
group did not show any differences in terms of development
of adverse events (AEs), serious AEs (SAEs), infections, seri-
ous infections, and malignancies excluding nonmelanoma
skin cancer compared with the placebo group through 1 year*

However, most studies on UST treatment for CD have been
performed in the Western world; therefore, real-world data on
the clinical benefits of UST for Asian patients with CD are still

23-25

lacking.™ ™ As the incidence and prevalence of IBD in Asian

countries have been increasing during the last few de-

26

cades,”” different genetic and phenotypic characteristics

have been reported among Asian IBD patients compared with

30-32

Western IBD patients.” ™ Unlike with Caucasian patients,
there have been conflicting reports on the association be-
tween genetic polymorphism of IL-23 receptors (IL23Rs) and
CD susceptibility among East Asian patients.”*' Therefore, the
real-world effectiveness and safety of UST among Asian pa-
tients must be evaluated and compared with Western data.
We investigated the clinical effectiveness and safety profile of

UST induction therapy for Korean patients with CD.
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METHODS

This was a prospective, observational, multicenter study. Pa-
tients with CD who received UST induction therapy between
January 2019 and December 2020 at any of 4 participating
centers in Korea were prospectively enrolled in the Korean
Association for the Study of Intestinal Diseases UST Registry.
Atweek 0, UST was intravenously infused (260 mg for patients
with body weight <55 kg, 390 mg for patients with body weight
>55 kg but <85 kg, and 520 mg for patients with body weight
>85 kg), followed by subcutaneous injection of UST 90 mg at
week 8. Concomitant therapy with 5-acetylsalicylic acids, im-
munomodulators, or corticosteroids was permitted. The study
protocol was approved by the institutional review board of
each participating center, including Asan Medical Center (IRB
No. 2018-1388). All study participants provided written in-
formed consent prior to study enrollment.

1. Data Collection

We collected demographic characteristics and CD disease
characteristics: age, sex, duration of disease, family history of
IBD in first-degree relatives, smoking status, body mass index
(BMI), history of bowel resection, previous surgical history for
perianal abscess/fistula, concomitant medications, prior use
of biologics, Montreal disease location, and Montreal disease
behavior.” We also collected Crohn’s Disease Activity Index
(CDAI) scores and laboratory data, including CRP, serum al-
bumin, and fecal calprotectin levels at baseline (week 0), week
8, and week 20.

2. Outcomes

Clinical outcomes were assessed using CDAI scores at weeks
8 and 20 among patients with active disease (CDAI score >150)
at baseline. Clinical outcomes included the achievement of
clinical remission or clinical response. The co-primary out-
comes were clinical remission after UST induction therapy
(CDAI score <150 at week 20) or clinical response (reduction
in CDAI score >70 points from baseline [CDAI-70]) at week
20.

Secondary outcomes included corticosteroid-free clinical
remission and response, which were defined as clinical remis-
sion or response without the need for concomitant systemic
corticosteroids (budesonide, prednisone, prednisolone, or
methylprednisolone). Changes in biochemical markers, such
as serum albumin, serum CRP, and fecal calprotectin levels,
were also analyzed. All patients were asked about AEs, includ-
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ing infusion reactions, injection site reactions, exacerbation of
CD, infections, hospitalizations, any surgery related to CD, and
any potential AEs at regular or unexpected visits. The AEs that
resulted in CD-related hospitalization, CD-related bowel sur-
gery, or death were considered SAEs. CD exacerbation was
defined as an increase in CDAI >100 points from baseline, an
addition or dose escalation of CD-related drugs, CD-related
bowel surgery, or CD-related hospitalization.

3. Statistical Analysis

Patients who received at least 1 dose of UST were included in
the effectiveness and safety analyses. Therefore, those who
stopped UST or who underwent CD-related bowel surgery
before each clinical evaluation were considered to have not
achieved clinical effectiveness outcomes. Categorical vari-
ables and continuous variables are expressed as numbers
with percentages and medians with interquartile ranges
(IQRs), respectively. Linear mixed modeling was used to eval-
uate continuous measurements of CDAI scores and laborato-
ry values, including serum CRP, serum albumin, and fecal cal-
protectin at weeks 0, 8, and 20. Factors associated with clinical
remission and clinical response at week 20 were identified us-
ing univariable and multivariable logistic regression analysis.
Multivariable analysis was performed using the backward
elimination method, including variables with P<0.1 in the
univariable analyses. Statistical analyses were performed us-
ing SPSS Statistics for Windows, version 21.0 (IBM Corp., Ar-
monk, NY, USA).

RESULTS

1. Patient Characteristics

A total of 65 patients who received UST induction therapy
were enrolled. The baseline characteristics of the study partici-
pants are summarized in Table 1. Forty-eight patients (73.8%)
were men, and the median age at the commencement of UST
was 33 years (IQR, 27-45 years). The median disease duration
from diagnosis to the first administration of UST was 114
months (IQR, 85-177 months). Fifty-one patients (78.5%) had
stricturing or penetrating behavior. Thirty-two patients (49.2%)
had perianal disease modifiers, and there were 36 patients
(55.4%) each with a history of bowel resection and a surgical
history for perianal abscess/fistula. There were 40 patients
(61.5%) who were taking concomitant immunomodulators
and 5 patients (7.7%) taking concomitant corticosteroids with
UST, respectively. Only 7 patients (10.8%) were biologic-naive,
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Table 1. Baseline Patient Characteristics

Variable Value (n=65)
Age (yr) 33.0 (27.0-45.0)
Male sex 48 (73.8)

Disease duration from diagnosis to
ustekinumab commencement (mo)

First-degree family history of inflammatory
bowel disease

Smoking status
Never
Past smoker
Current
Unknown
Body mass index (kg/m?)
Disease location
lleum (L1)
Colon (L2)
lleocolon (L3)
Upper gastrointestinal involvement
Disease behavior
Nonstricturing, nonpenetrating (B1)
Stricturing (B2)
Penetrating (B3)
Perianal disease modifier
History of bowel resection surgery
Surgical history for perianal abscess/fistula
Concomitant immunomodulators
Concomitant systemic corticosteroids
Prior use of biologics
Biologic-naive
Anti-TNFs only®
Anti-TNFs+vedolizumab’®
CDAI
Clinical disease activity
Remission (CDAI < 150)
Mild (150 < CDAI <220)
Moderate (220 < CDAI <450)
Severe (CDAI > 450)
White blood cell (/uL)
Hemoglobin (g/dL)
Serum albumin (g/dL)
Serum C-reactive protein (mg/dL)
Fecal calprotectin (mg/kg)

114.0 (85.0-177.0)

2(3.1)

46 (70.8)

12 (18.5)
6(9.2)
1(1.5)

20.1(18.3-24.5)

13 (20.0)
2(3.7)
50 (76.9)
13 (20.0)

14 (21.5)
26 (40.0)
25 (38.5)
32 (49.2)
36 (55.4)
36 (55.4)
40 (61.5)
5(7.7)

7 (10.8)

37 (56.9)

21(32.3)
209.8 (128.8-240.9)

16 (24.6)
13 (20.0)
36 (55.4)
0
6,280 (4,599-8,400)
12.4 (11.3-13.5)
3.5(3.2-3.8)
091 (0.45-1.88)
1,304 (394-2,011)

Values are presented as median (interquartile range) or number (%).
“Infliximab (including infliximab biosimilar) for 22 patients, adalimumab for
3 patients, and infliximab (including infliximab biosimilar)+adalimumab for

12 patients.

®Infliximab (including infliximab biosimilar)+vedolizumab for 10 patients,
adalimumab-+vedolizumab for 1 patient, and infliximab (including infliximab
biosimilar)+adalimumab-+vedolizumab for 10 patients.

TNF, tumor necrosis factor; CDAI, Crohn's Disease Activity Index.
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and 10 patients (15.3%) had received 3 biologics. The median
CDAI score at baseline was 209.8 (IQR, 128.8-240.9).

2. Clinical Outcomes during UST Induction Therapy

Among 49 patients who had a CDAI of 150 or higher at base-
line (Fig. 1), clinical remission and clinical response at week 8
were achieved in 26 (53.1%) and 30 (61.2%) patients, respec-
tively. At week 20, 27 (55.1%) and 35 (71.4%) patients achieved
clinical remission and clinical response, respectively (Fig. 2).
Corticosteroid-free clinical remission/response were achieved
in 25 (51.0%)/26 (53.1%) patients at week 8 and 29 (59.2%)/34
(69.4%) patients at week 20, respectively (Fig. 2). Among 49
patients, the median CDAI score at baseline was 238.0 (IQR,
214.8-257.0), and the median CDAI scores at week 8 and
week 20 were 142.4 (IQR, 90.4-193.1) and 129.5 (IQR, 90.65—
190.11), respectively (both P<0.001) (Fig. 3A). Out of 49 pa-
tients, 44 (89.8%) were biologic-exposed, and 5 (10.2%) were
naive to biologics. Among 44 biologic-exposed patients, clini-
cal remission/clinical response rates were 47.7%/56.8% at
week 8 and 50.0%/68.2% at week 20, respectively. Corticoste-
roid-free clinical remission/response rates among those 44
patients were 45.5%/54.5% at week 8 and 47.7%/65.9% at
week 20, respectively. Among 5 biologic-naive patients, clini-
cal remission and response rates at weeks 8 and 20 were all

65 Patients were enrolled

16 Patients were excluded in the
analysis of clinical outcomes due to
CDAI lower than 150 at baseline

49 Patients were clinically
evaluated at week 20

Fig. 1. Flowchart of patient enroliment. CDAI, Crohn's Disease Ac-
tivity Index.

%

Clinical remission

4

Clinical response
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100%. Corticosteroid-free clinical remission/response rates
for those 5 patients were also all 100% at weeks 8 and 20.

3. Changes in Biochemical Markers

Relative to baseline, the mean serum albumin level showed a
significantly higher level (P<0.05) at week 8 but not at week
20 (Fig. 3B). In the case of CRP, the mean levels at week 8 and
week 20 were both significantly lower (P<0.001) compared
with baseline (Fig. 3C). In contrast, the mean fecal calprotectin
level (Fig. 3D) did not show significant changes during induc-
tion therapy.

4. Predictors of Clinical Remission and Clinical
Response at Week 20

In the multivariable analysis, underweight (BMI <18.5 kg/m?)
(odds ratio [OR], 0.085; 95% confidence interval [CI], 0.014—
0.498; P=0.006) and elevated CRP (>0.6 mg/dL) at baseline
(OR, 0.133; 95% CI, 0.022-0.823; P=0.030) were inversely as-
sociated with clinical remission at week 20 (Table 2). The his-
tory of bowel resection surgery (OR, 0.123; 95% CI, 0.019-
0.801; P=0.028) was the only factor significantly associated
with clinical response at week 20 (Table 3).

5. AEs during UST Induction Therapy

Twenty-seven of 65 patients (41.5%) experienced AEs during
UST induction therapy. SAEs occurred in 3 patients (4.6%): 1
patient was hospitalized and underwent CD-related bowel
surgery, and 2 patients were hospitalized due to CD exacerba-
tion. Six patients (9.2%) experienced CD exacerbations, and
one patient (1.5%) stopped UST due to a poor response. Five
patients (7.7%) experienced upper respiratory tract infections.
Other AEs, such as arthralgia and fever, occurred in less than
5% of patients. Details of AEs are summarized in Table 4.

u Week 8
= Week 20

69.4

Corticosteroid-free
clinical response

Corticosteroid-free
clinical remission

Fig. 2. Clinical outcomes at week 8 and week 20 among 49 patients with Crohn's Disease Activity Index score 150 or over at baseline.
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Fig. 3. Changes in Crohn's Disease Activity Index (CDAI) and laboratory values over time. CDAI (A), serum albumin level (B), serum C-reactive
protein level (C), and fecal calprotectin level (D) are expressed in means +standard error of the means. The levels of C-reactive protein and fe-
cal calprotectin were log-transformed, analyzed, and back-transformed. °P< 0.05, *P<0.001. NS, not significant.

DISCUSSION

In this Korean real-world, multicenter, prospective study, the
clinical remission and response rates at week 20 after com-
mencing UST induction therapy for patients with active CD
were 55.1% and 71.4%, respectively. Underweight and the ele-
vated CRP at baseline were negatively associated with clinical
remission at week 20, and the history of bowel resection sur-
gery was negatively associated with the clinical response at
week 20. UST induction therapy was generally well tolerated,
with only 4.6% of patients experiencing SAEs.

After placebo-controlled randomized clinical trials on the
efficacy and safety of UST for patients with CD,”"!
been multiple real-world studies on the effectiveness and safe-
ty of UST for patients with CD, mostly conducted in the West-
ern world."”*' A recent meta-analysis reported clinical remis-
sion and response rates at weeks 8 to 16 to be 34% (95% CI,
26%-42%) and 60% (95% CI, 53%-67%), respectively.” Most

previous studies have used physicians’ assessments'**' or

13-19

there have

Harvy-Bradshaw index evaluations * and have evaluated

clinical outcomes at weeks 8 to 16 after starting induction ther-

www.irjournal.org
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apy.

However, because responses to UST induction therapy are
scheduled for evaluations at weeks 16 to 20 according to the
Korean governmental reimbursement criteria for UST therapy
(after intravenous UST at week 0 and subcutaneous UST at
week 8), and the first UST maintenance dosing is scheduled
for week 20, we assessed the clinical remission and response
rates of study patients at week 20. Additionally, because the
Korean reimbursement criteria use CDAI-70 (and not Harvy-
Bradshaw index) for assessing responses to UST induction
therapy, we used CDAI for defining clinical outcomes. In a re-
cent Hungarian multicenter, prospective study, patients were
treated with UST using the same dose and schedule as those
used in our study, and clinical remission and response rates
were evaluated at weeks 16 to 20 using the same CDAI defini-
tion used by our study.” At week 8, clinical remission and re-
sponse rates as per CDAI were 57.7% and 78.1%, respective-
ly.** At weeks 16 to 20, clinical remission and response rates
were 64.7% and 77.9%, respectively.”’ The Hungarian investi-
gators observed slightly higher clinical remission and re-
sponse rates than we did. This could be explained by the fact
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Table 2. Univariable and Multivariable Analysis for Predicting Clinical Remission at Week 20 (n =49)

Univariable Multivariable
Variable
OR (95% Cl) P-value OR (95% ClI) P-value
Age (per 1yr) 1.036 (0.988-1.086) 0.145
Female sex 1.123 (0.322-3.919) 0.856
Disease duration (per 1 mo) 0.993 (0.984-1.002) 0.144
Smoking status 0.984
Never smoker Reference
Past smoker 0.987 (0.225-4.330) 0.986
Current smoker 1.184 (0.175-8.021) 0.862
Body mass index
<185 kg/m2 0.104 (0.024-0.451) 0.002° 0.085 (0.014-0.498) 0.006
>18.5 kg/m’ Reference
Disease location 0.178
lleum (L1) Reference
Colon (L2) 999.999 (0.000-999.999) >0.999
lleocolon (L3) 0.253 (0.059-1.078) 0.063
Upper Gl involvement 0.373 (0.093-1.496) 0.164
Disease behavior 0.088"
Nonstricturing, nonpenetrating (B1) Reference
Stricturing (B2) 3.333 (0.663-16.764) 0.144
Penetrating (B3) 0.795 (0.157-4.022) 0.782
Perianal disease modifier 0.188 (0.055-0.643) 0.008° 0.239 (0.053-1.081) 0.053
Previous use of biologic agents 0.000 (0.000-999.999) 0.999
Concomitant immunomodulators 0.615 (0.195-1.945) 0.408
Concomitant systemic corticosteroids 0.244 (0.023-2.527) 0.237
History of bowel resection surgery 0.317 (0.091-1.106) 0.072°
History of perianal abscess/fistula surgery 0.275 (0.081-0.930) 0.038°
CDAI at baseline
<220 Reference
>220 2.514 (0.683-9.252) 0.165
Serum albumin at baseline (per 1 g/dL) 8.829 (1.883-41.391) 0.006°
Elevated CRP (> 0.6 mg/dL) at baseline 0.222 (0.059-0.839) 0.026 0.133 (0.022-0.823) 0.030

*Variables with P<0.1 in univariable analysis were included in multivariable analysis.
OR, odds ratio; Cl, confidence interval; Gl, gastrointestinal; CDAI, Crohn's Disease Activity Index; CRP, C-reactive protein.

that the Hungarian study included all patients with clinical re-
mission at baseline (14.1% of the total study cohort) and by
the fact that a substantial proportion of patients were still on
corticosteroids at week 8% In fact, the corticosteroid-free clini-
cal remission rate at week 8 was 43.8%, which was lower than
our corresponding finding* Additionally, differences in pa-
tient characteristics, including phenotype and previous treat-
ment, might have been associated with different outcomes.

142

There have been limited studies on the efficacy or effective-
ness of UST induction therapy for Asian patients with CD. A
Japanese subpopulation analysis of phase 3 induction and
maintenance studies showed generally consistent results with
those in the overall population.”” Real-world studies on the ef-
fectiveness of UST for Asian patients with CD have previously

23-25

been limited to Japanese populations.” ™ In a retrospective,

observational, single-center study of 47 patients with CD, clini-
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Table 3. Univariable and Multivariable Analysis for Predicting Clinical Response at Week 20 (n =49)

Univariable Multivariable
Variable
OR (95% CI) P-value OR (95% CI) P-value

Age (per 1yr) 1.047 (0.987-1.109) 0.125
Female 3.130 (0.600-16.327) 0.176
Disease duration (per 1 mo) 0.996 (0.986-1.005) 0.395
Smoking status 0.523

Never smoker Reference

Past smoker 0.450 (0.098-2.057) 0303

Current smoker 1.440 (0.142-14.653) 0.758
Body mass index

<185 kg/m’ 0.462 (0.126-1.697) 0.244

>18.5 kg/m’ Reference
Disease location >0.999

lleum (L1) Reference

Colon (L2) 999.999 (0.000-999.999) >0.999

lleocolon (L3) <0.001 (0.000-999.999) 0.999
Upper Gl involvement 0.625 (0.150-2.599) 0.518
Disease behavior 0.049°

Nonstricturing, nonpenetrating (B1) Reference

Stricturing (B2) 1.810 (0.248-13.211) 0.559

Penetrating (B3) 0.286 (0.046-1.769) 0.178
Perianal disease modifier 0.182 (0.043-0.771) 0.021°
Previous use of biologic agents 0.000 (0.000-999.999) 0.999
Concomitant immunomodulators 0.424 (0.111-1.610) 0.207
Concomitant systemic corticosteroids 0.108 (0.010-1.146) 0.065"
History of bowel resection surgery 0.198 (0.038-1.018) 0.053° 0.123 (0.019-0.801) 0.028
History of perianal abscess/fistula surgery 0.242 (0.057-1.027) 0.054°
CDAI at baseline

<220 Reference

>220 8.000 (1.933-33.101) 0.004° 5.124 (0.979-26.836) 0.053
Serum albumin at baseline (per 1 g/dL) 2937 (0.817-10.563) 0.099°
Elevated CRP (> 0.6 mg/dL) at baseline 0.211 (0.041-1.091) 0.064° 0.212 (0.033-1.380) 0.105

*Variables with P<0.1 in univariable analysis were included in multivariable analysis.
OR, odds ratio; Cl, confidence interval; Gl, gastrointestinal; CDAI, Crohn's Disease Activity Index; CRP, C-reactive protein.

cal remission rates (CDAI <150) at weeks 8 and 24 were
44.4% (8/18 patients with CDAI >150 at baseline) and 66.7%
(12/18 patients with CDAI > 150 at baseline), respectively.” In
another study in which 22 patients with moderate-to-severe
CD received intravenous UST therapy every 8 weeks, the rates
of clinical remission and response rates were 31.8% and 59.1%
at week 8 and 45.5% and 68.2% at week 24, respectively.”’ In
an interim analysis of post-marketing surveillance data from

www.irjournal.org

Japan, among 130 CD patients with CDAI >150 at baseline,
clinical remission (CDAI <150) and clinical response (de-
crease in CDAI > 100 points) were observed in 48.5% and 40%
of patients, respectively.”” Our study provides more real-world
evidence for the effectiveness of UST treatment for East Asian
patients with CD.

In the present study, there was a significant decrease in
CDAI during UST induction therapy. Serum albumin was sig-
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Table 4. Adverse Events during Ustekinumab Induction Therapy
(n=65)

Adverse events No. (%)
Any adverse events 27 (41.5)
Serious adverse events 3 (4.6)
IBD-related hospitalization 3(4.6)
IBD-related surgery 1(1.5)
Death 0
Crohn's disease exacerbation 6(9.2)
Upper respiratory tract infection 5(7.7)
Alopecia 3 (4.6)
Arthralgia 3 (4.6)
Hematochezia 3 (4.6)
Myalgia 2(3.1)
Nausea and/or vomiting 2(3.1)
Diarrhea 2(3.1)
Fever 2(3.1)
Headache 2(3.1)
Pruritus 2(3.1)
Discontinuation of ustekinumab 1(1.5)
Dizziness 1(1.5)
Insomnia 1(1.5)
Paresthesia 1(1.5)

IBD, inflammatory bowel disease.

nificantly higher at week 8 compared with baseline, but no
significant difference was noted at week 20; serum CRP was
significantly lower than baseline at both week 8 and week 20;
in contrast, fecal calprotectin did not show significant differ-
ences from baseline during UST induction therapy. Previous
studies have yielded conflicting results regarding changes in
serum CRP during UST induction therapy: decreasing CRP in

12,15,17,23,38-42

several studies and no significant change of CRP in

14,43

others. " Conflicting results have also been observed for fe-

cal calprotectin, with decreasing fecal calprotectin'****"** or
no significant change in this marker.""** Further studies with
more patients will be required to confirm the biochemical re-
sponse during UST induction treatment.

In the present study, underweight at baseline and elevated
CRP at baseline were inversely associated with clinical remis-
sion at week 20. Also, the history of bowel resection surgery
was inversely associated with the clinical response at week 20.
Both underweight and elevated CRP might reflect CD activity,
leading to poor responses to UST.""** In the case of under-
weight, Liefferinckx et al."” also found that a BMI <18 kg/m”
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was negatively associated with clinical remission at 1 year of
UST therapy among CD patients with prior exposure to bio-
logics. In contrast, Wong et al."’ found that underweight (BMI
<18.5 kg/m®) had no impact on clinical efficacy at week 44 in
a post hoc analysis of the IM-UNITI trial. These contradictory
results have also been observed regarding anti-TNF therapy
for CD patients."” In line with our results, Dulai et al.* reported
that high baseline serum albumin, never smoking, the ab-
sence of prior exposure to anti-TNF agents, the absence of ac-
tive fistulizing disease at baseline, and the absence of prior
bowel surgery were predictive of clinical remission at week 16
of UST therapy. Other positive predictors of response or re-
mission after UST induction therapy were UST therapy due to

1 UST initiation due to second-

adverse effects of biologics,
ary failure to biologics," as well as primary nonresponse to
anti-TNFs” and concomitant immunosuppressant therapy.*
Conversely, reported negative predictors include old age,"”
smoking," a higher number of previous anti-TNF agents,"” and
endoscopic CD severity.”

We reported AEs and SAEs in 41.5% and 4.6% of study pa-
tients, respectively. These rates were consistent with previous
observations. In the UNITI trials, AEs and SAEs were observed
in 59.5% and in 5.1% of UST-treated patients, respectively.” In
a subpopulation analysis of the UNITI trial, AEs occurred in
46.4% and SAEs in 3.6% of Japanese UST-treated patients.” In
arecent systematic review and meta-analysis of observational
studies, among UST-treated IBD patients, AEs and SAEs were
observed in 16.7% (498/1,977) and 5.6% (89/1,534) of pa-
tients.” Although reported rates of AEs and SAEs vary by
study, probably due to definitions of events and underreport-
ing, our study adds more evidence for the safety profile of UST
for Asian IBD patients.

This was the first study investigating the effectiveness and
safety of UST induction therapy for Korean patients with CD.
The data were prospectively collected from 4 centers using
strictly predefined outcome definitions. However, there were
several limitations to this study. First, the sample size was
small. For this reason, the statistical power for each analysis
may be insufficient, and it was particularly difficult to detect
significant changes in biochemical marker levels. Second, be-
cause patients were enrolled from 4 centers, there might have
been institution-specific differences in management strate-
gies. However, because biologics treatment for patients with
CD is strictly regulated by a single universal reimbursement
criterion by the Health Insurance Review and Assessment
Service of Korea, the general management strategy might not

www.irjournal.org
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have varied substantially between centers. Moreover, some
heterogeneity between hospitals might better reflect the real-
world situation. Third, we could not present the data on endo-
scopic outcomes after UST induction therapy. This is because
in Korea, the reimbursement criteria for evaluating UST in-
duction therapy are based on CDAI, which does not require
endoscopic evaluation. Therefore, endoscopic evaluations are
rarely performed after UST induction therapy for patients with
CD in the real-world practice of Korea. Finally, the follow-up
duration was relatively short because we only analyzed the
outcome of UST induction therapy. We plan to analyze the re-
sults of maintenance therapy with a longer follow-up duration
in a subsequent study.

In conclusion, UST induction therapy was clinically effec-
tive for Korean patients with CD. The safety profile during UST
induction therapy was acceptable with no new AEs. In future
studies, it will be necessary to analyze the long-term effective-
ness and safety of UST maintenance therapy for Asian pa-
tients with CD.
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