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Background: This study clarifies the long-term effectiveness of ustekinumab based on real-life data from Japanese Crohn’s disease (CD) patients.

Methods: A total of 137 patients were included, and 124 patients (90.5%) were exposed to anti-tumor necrosis factor-α agents.

Results: The clinical remission rate at week 52 was 32.4% in moderate to severely active CD patients. The achievement of clinical remission for 
8 weeks after ustekinumab therapy induction was associated with clinical remission at week 52. Ustekinumab persistence rate at week 104 was 
81.4%. 

Conclusion: Ustekinumab is effective and persistent in CD patients with the previous treatment history of several biologics.

Lay Summary
This is the first study to show the real-world effectiveness and safety of ustekinumab in a large cohort of Crohn’s disease (CD) patients in Japan. 
Ustekinumab is effective and persistent in CD patients previously exposed to several biologics.
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INTRODUCTION
The prevalence of Crohn’s disease (CD) has increased 

over the past 20 years,1 and there are more than approximately 
70,000 patients in Japan. Treatment of CD has changed dra-
matically with the emergence of anti-tumor necrosis factor 
(TNF) agents.2 Despite their effectiveness, approximately one 
third of patients do not respond to these agents at the start of 
treatment (primary nonresponse), and a secondary loss of re-
sponse (LOR) is observed in 10%–50% of patients per year.2, 3 
It has been acknowledged that intolerance to anti-TNF agents 
and the associated side effects are common problems in clinical 
practice. Therefore, other biologics with mechanisms different 
from those of anti-TNF agents have been developed.

Ustekinumab (UST; Janssen Biotech, Horsham, PA) is a 
new class of biologically developed monoclonal antibody spe-
cifically targeting the p40 subunit of IL-12 and IL-23; both 
IL-12 and IL-23 are proteins that are important in the regu-
lation of the immune system, are understood to play a role in 
immune-mediated inflammatory disease, and have a different 
mechanism of action from anti-TNFα agents. Ustekinumab 
has been approved in Japan for use in moderately and severely 
active CD since 2017.

A Study to Evaluate the Safety and Efficacy of 
Ustekinumab Induction Therapy in Patients With Moderately 
to Severely Active Crohn’s Disease (UNITI-2), a phase 3 clin-
ical trial, compared UST to a placebo and found a significant 
difference in the ability of  UST to induce remission, improve 
patient quality of  life, and decrease the levels of  inflammatory 
markers compared to the placebo.4 Additionally, the Study to 
Evaluate the Safety and Efficacy of Ustekinumab Maintenance 
Therapy in Patients with Moderately to Severely Active Crohn’s 
Disease (IM-UNITI), a phase 3 study, indicated that only 2.6% 
of patients developed antibodies over the course of  52 weeks, 
leading to a much lower immunogenicity profile compared to 
anti-TNF drugs.5 Based on the study of safety in the Psoriasis 
Longitudinal Assessment and Registry trial in which UST was 
used to treat psoriasis, UST is also well tolerated, and there was 
no increased risk of malignancy or serious infections.6

The recent clinical and open-label trials regarding UST 
have produced encouraging data on the treatment of refractory 
CD. However, despite the promising short- and intermediate-
term effectiveness, persistence, and safety of UST in patients 
with refractory CD, the long-term, real-world outcome of UST 
treatment has not been well studied.7–14 Furthermore, there has 
been no report of long-term results on the effectiveness and 
safety of UST in Asia. Here, we present a retrospective cohort 
of a large number of Japanese CD patients treated with UST in 
Principal research in the Hokkaido Organization Emphasizing 
Nutritional and Therapeutic Improvement to IBD Patients’ 
Expectation (Phoenix) Study. Our aim is to explore the effec-
tiveness and safety of UST in Japanese CD patients based on 
real-world evidence.

METHODS

Study Design and Population
This was an observational, retrospective multicenter study 

in Hokkaido, Japan. A total of 137 CD patients who started 
UST at 6 hospitals from June 2017 to September 2019 were in-
cluded. The research protocol for this analysis was determined 
by the Phoenix Study Group and approved by the ethics com-
mittee of the Sapporo Medical University School of Medicine. 
This study was preregistered at the University Hospital Medical 
Information Network Center (UMIN 000035384, available at 
http://www.umin.ac.jp/ctr/).

Data Collection
All patients were diagnosed with CD based on the cri-

teria determined by the Japanese Ministry of Health, Labor and 
Welfare, and their ages ranged from 15 to 77 years. There were no 
exclusion criteria. The baseline characteristics collected from the 
medical records were age, sex, disease duration, disease location 
and disease behavior according to the Montreal Classification 
system, anal disease, history of CD surgery, previous and con-
comitant CD medication (including 5-aminosalicylic acid, en-
teral nutrition, corticosteroids, budesonide, immunomodulators, 
and anti-TNF therapy), Crohn’s Disease Activity Index (CDAI) 
score,15 C-reactive protein (CRP, mg/dL) level, serum albumin 
level (g/dL), and the Simple Endoscopic Score for Crohn’s dis-
ease (SES-CD).16 The symptomatic response to treatment was 
evaluated using the CDAI, and the objective response was evalu-
ated using CRP and albumin levels. Follow-up data were col-
lected at weeks 8, 16, 24, 52, and 104. The initial intravenous (IV) 
UST dose was weight-adjusted (260, 390, or 520 mg), and the 
first subcutaneous (SC) dose was 90 mg, given 8 weeks after the 
IV UST. Further SC UST was given subcutaneously at either an 
8- or 12-week interval at the discretion of the on-site physicians. 
All patients with at least 8 weeks of follow-up from their IV UST 
were included in this study. Patients with active disease at base-
line (eg, CDAI ≥220) were used to determine the effectiveness, 
while all patients were used to determine persistence and safety 
outcomes.

Outcomes and Definitions
Baseline patient characteristics were collected. Outcomes 

were evaluated at weeks 8, 16, 24, 52, and 104 (after UST in-
duction). The primary endpoint was the proportion of patients 
achieving clinical remission (CDAI ≤150) at weeks 8 and 52. 
The secondary endpoints were (1) the identification of fac-
tors predicting the achievement of clinical remission at week 
52; (2) changes in CDAI scores, biomarker levels, and endo-
scopic findings; (3) UST persistence at weeks 52 and 104; and 
(4) the incidence of adverse events (AEs). Clinical remission 
was compared between anti-TNF-naive and anti-TNF-exposed 

http://www.umin.ac.jp/ctr/
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patients and between patients with and without concomitant 
immunomodulatory treatments (methotrexate or thiopurines). 
Additionally, the predictors of clinical remission at week 52 
were investigated. The follow-up duration was defined as the 
interval from the date of the initial IV UST to the last visit. 
Primary response was defined as a 70 point-response (defined 
as a reduction in the CDAI score ≥70 from baseline) or achieve-
ment of remission by week 24. Secondary LOR was defined 
as CDAI more than 150 during the course after achieving re-
mission. Patients who discontinued UST treatment due to 
primary or secondary nonresponse, AEs, or patient request 
without long-term sustained remission were considered to have 
experienced treatment failure and classified as nonresponders. 
The safety outcome was the number of drug-related AEs. 
Additionally, patients were not included in the evaluation hos-
pital visits if  the information needed for this study was missing 
for a certain time point.

Statistical Methods
Continuous variables are presented as the medians with 

interquartile ranges (IQRs). The Wilcoxon test was used for 
nonparametric, paired, continuous variables, such as changes 
in CDAI scores. The Mann–Whitney U test was used to com-
pare variables. Categorical variables are presented as percent-
ages and were compared by using Fisher’s exact test. Receiver 
operating characteristic (ROC) curve analysis was used to iden-
tify optimal cutoff values of predictors (eg, disease duration, 
CDAI score, CRP, and albumin) with maximum sensitivity and 
specificity for achieving clinical remission at week 52. Predictive 
variables were assessed by univariate and multivariate analyses 
using logistic regression. The results are expressed as odds ratios 
(ORs) and 95% confidence intervals (CIs). Multivariate analysis 
was performed on variables with a P value of less than 0.1 in 
univariate analysis using backward stepwise logistic regression. 
Significant differences between outcomes were indicated by P 
values less than 0.05. The Kaplan–Meier method was used to 
assess UST persistence. All statistical analyses were performed 
with EZR (Saitama Medical Center, Jichi Medical University, 
Saitama, Japan), which is a graphical user interface for R (The 
R Foundation for Statistical Computing, Vienna, Austria).

RESULTS

Baseline Characteristics
A total of 137 patients who were followed for at least 8 weeks 

were included in this retrospective cohort study. The baseline char-
acteristics of the included patients are given in Table 1. The me-
dian age of the patients was 37 years. Eighty-six patients (62.8%) 
were male. The median disease duration was 12 years (range 0–36). 
The patients were followed for a median of 66.9 weeks (IQR: 
44.1–101.4). Two thirds of the patients (n = 92/137, 67.2%) had 
ileocolonic disease, and 33.6% of the patients (n = 46/137) had 
a penetrating disease phenotype at the maximum extent of their 

disease course. About 42.3% of the patients (n = 58/137) had peri-
anal disease. Half of the patients (n = 72/137, 52.6%) had under-
gone prior intestinal resections. One hundred twenty-four patients 
(90.5%) had exposed more than one previous anti-TNF agent. 
Moreover, 52 patients (38.0%) were exposed to 2 anti-TNFα 
antibodies, while 13 patients were biologically naive. The me-
dian CDAI score was 151 (IQR: 78.8–239.8), the median albumin 
level was 3.6 g/dL (IQR: 3.1–4.1), and the median CRP level was 
0.34 mg/dL (IQR: 0.10–1.36). Seventy-eight patients (56.9%) had 
undergone endoscopy at the beginning of UST therapy, and the 
median SES-CD score was 11 (IQR: 7–18). Ustekinumab was 
given concomitantly with 5-aminosalicylic acid in 89 patients 

TABLE 1. Baseline Characteristics

Baseline Characteristics N = 137

Age Median (min–
max)

37 (15–77)

Sex—male N (%) 86 (62.8)
Disease duration, years Median (min–

max)
12 (0–36)

Follow-up duration, weeks Median (min–
max)

66.9 (8.0–124.7)

Disease location   
 Ileum N (%) 33 (24.1)
 Ileocolonic N (%) 92 (67.2)
 Colon N (%) 12 (8.8)
Disease behavior   
 Inflammatory disease N (%) 31 (22.6)
 Stricturing disease N (%) 60 (43.8)
 Penetrating disease N (%) 46 (33.6)
Perianal disease N (%) 58 (42.3)
Prior intestinal resections   
 None N (%) 65 (47.4)
 One N (%) 31 (22.6)
 Two or more N (%) 41 (30.0)
Prior biologics   
 1 or 2 anti-TNF agents N (%) 124 (90.5)
 2 anti-TNF agents N (%) 52 (38.0)
 Vedolizumab N (%) 0 (0)
Disease activity   
 CDAI score Median (IQR) 151 (78.8–239.8)
 Albumin, g/dL Median (IQR) 3.6 (3.1–4.1)
 CRP, mg/dL Median (IQR) 0.34 (0.10–1.36)
Endoscopic activity   
 SES-CD score Median (IQR) 11 (7–18)
Concomitant medication   
 5-aminosalicylic acid N (%) 89 (65.0)
 Enteral nutrition  

 (≥900 kcal/day)
N (%) 40 (29.2)

 Corticosteroids or budesonide N (%) 53 (38.7)
 Immunosuppressants N (%) 68 (49.6)
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FIGURE 2. Clinical remission at weeks 8, 16, 24, and 52 in 63 patients with active disease. (A) Percentages of patients achieving clinical remission out 
of 40 clinically moderate to severely active CD patients treated with UST at weeks 8, 16, 24, and 52. (B) The clinical remission rate at week 52 was 75% 
in anti-TNF-naive patients and 26.7% in anti-TNF-exposed patients. (C) The clinical remission rate at week 52 was 38.9% in patients receiving UST 
monotherapy and 25.0% in those receiving combination therapy with immunomodulators.

FIGURE 1. Details of the overall population at baseline.
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(65.0%), enteral nutrition in 40 patients (29.2%), corticosteroids or 
budesonide in 53 patients (38.7%), and immunomodulators in 68 
patients (49.6%).

Forty patients (n  =  40/121, 33.1%) had clinically mod-
erate to severely active disease (CDAI ≥220) at baseline (Fig. 1). 
Of the 81 patients with clinically mild or inactive disease (CDAI 
<220) at baseline, 49.4% (n = 40/81) had shown worsening of 
clinical symptoms and/or inflammatory biomarkers during 
medical treatments before UST, 25.9% (n = 21/81) had shown 
worsening endoscopic findings, and 21.0% (n = 17/81) had ex-
perienced side effects of previous biologic treatments. These 
patients were not included in the analysis of effectiveness. Of 
the patients with mild or inactive disease, 76.6% (n = 49/64, 17 
patients did not reach week 52) maintained remission (CDAI 
≤150) at week 52.

Primary Endpoint: the Ratio of Clinical Remission 
Induced by UST

At baseline, 40 patients had moderate to severely active 
disease (Fig. 1). The median CDAI score of these patients was 
280.5. The proportions of patients achieving clinical remission 
at weeks 8 and 52 were 27.0% (n = 10/37) and 32.4% (n = 11/34), 
respectively (Fig. 2A).

Secondary Endpoints

Identification of factors predicting the achievement 
of clinical remission at week 52
Anti-TNF naive versus anti-TNF exposed. Before starting 
UST, 36 patients (n = 36/40, 90.0%) with moderate to severely 

TABLE 2. Univariate and Multivariate Predictors for Clinical Remission at Week 52

Univariate Analyses Multivariate Analyses

OR 95% CI P OR 95% CI P

Age >37 years at inclusion 1.09 0.21–6.00 1    
Sex—male 0.65 0.12–3.61 0.709    
Disease duration, >9 years 0.11 0.01–0.69 0.008    
Disease location       
 Ileum 2.42 0.27–22.3 0.363    
 Ileocolonic 0.54 0.09–3.03 0.459    
 Colon 1.05 0.08–9.08 1    
Disease behavior       
 Inflammatory disease 5.23 0.76–44.4 0.079    
 Stricturing disease 0.42 0.06–2.36 0.295    
 Penetrating disease 0.59 0.08–3.40 0.705    
Perianal disease 1.58 0.30–9.54 0.715    
Anal fistula 0.59 0.08–3.40 0.705    
Prior intestinal resections 0.21 0.03–1.19 0.066    
Prior biologics       
 Naive to anti-TNF agents 7.67 0.53–450.7 0.089    
 2 anti-TNF agents 0.18 0.02–1.15 0.064    
Disease activity       
 CDAI score >340 at baseline 0.52 0.04–3.59 0.682    
 CRP >0.5mg/dL at baseline 2.82 0.50–20.8 0.271    
 Albumin ≥3.8mg/dL at baseline 2.63 0.38–18.7 0.388    
 SES-CD score >10 at baseline 0.53 0.06–4.21 0.659    
 70-point response at week 8 10.4 1.51–127.4 0.007    
 Clinical remission at week 8 21.0 2.57–202.4 <0.001 24.5 3.37–178.0 0.002
 CRP >0.5mg/dL at week 8 0.29 0.04–1.67 0.141    
 Albumin ≥3.8mg/dL at week 8 13.0 1.83–163.7 0.005    
Concomitant medication       
 5-aminosalicylic acid 0.94 0.17–5.74 1    
 Enteral nutrition (≥900 kcal/day) 0.89 0.15–4.84 1    
 Corticosteroids or budesonide 1.83 0.35–10.2 0.475    
 Immunosuppressants 0.53 0.09–2.82 0.477    
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active disease at baseline had been exposed to anti-TNF, and 
4 of them were anti-TNF naive. The proportions of patients 
achieving clinical remission at week 52 in anti-TNF-naive and 
anti-TNF-exposed patients were 75% (n  =  3/4) and 26.7% 
(n = 8/30), respectively (Fig. 2B).

Concomitant use of immunomodulators in patients with active 
disease. At baseline, 17 patients (n = 17/40, 42.5%) initiated 
UST treatment while undergoing concomitant treatment 
with immunomodulators (thiopurines or methotrexate), 
while 23 (57.5%) initiated UST as monotherapy. The con-
comitant use of  immunomodulators did not significantly 
contribute to the achievement of  clinical remission at week 

52 (monotherapy 38.9% [n  =  7/18] versus combination 
therapy 25.0% [n = 4/16], P = 0.48; Fig. 2C).

The clinical factors associated with remission at week 52 
are given in Table 2. Cutoff  values of  disease duration, CDAI 
score, CRP, and albumin were derived from ROC curve anal-
ysis (eg, cutoff  value of  disease duration was 9 with 78.3% 
specificity and 72.7% sensitivity, and area under the curve 
was 0.68 with 95% CI: 0.46–0.90). The OR of 2.42 of  ileum 
for disease location means the OR which was compared to 
non-ileum. Also, the OR of 5.23 of  inflammatory disease for 
disease behavior means the OR which was compared to non-
inflammatory disease. In univariate analysis, patients with a 
70-point response at week 8 (OR: 10.4 [95% CI: 1.51–127.4]), 

FIGURE 3. Outcomes for (A) CDAI scores, (B) CRP levels, (C) albumin levels, and (D) SES-CD scores over time in the total cohort. The outcomes for 
CDAI scores, CRP levels, albumin levels, and SES-CD scores over time in the cohort of treated patients. Box and whisker plots showing 5%–95% and 
median changes in (A) CDAI scores, (B) CRP levels, (C) albumin levels, and (D) SES-CD scores at baseline, week 8, week 16, week 24, week 52, and 
week 104. * and ** indicate statistically significant differences compared to baseline; P < 0.05 and P < 0.01, respectively.
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clinical remission at week 8 (OR: 21.0 [95% CI: 2.57–202.4]), 
and an albumin level at least 3.8 mg/dL at week 8 (OR: 13.0 
[95% CI: 1.83–163.7]) were more likely to achieve clinical re-
mission at week 52. A long disease duration (>9 years) was a 
negative predictor of  clinical remission at week 52 (OR: 0.11 
[95% CI: 0.01–0.69]). Disease location and behavior were not 
associated with clinical remission. Prior intestinal resections 
and prior use of  2 anti-TNF agents tended to be associated 
with a decreased response but did not reach statistical signifi-
cance as a univariate predictor.

In the multivariable analysis, the achievement of clinical 
remission at week 8 remained a positive predictor of clinical re-
mission 52 weeks after the induction of UST therapy.

Changes in CDAI, biomarkers, and endoscopic 
findings

CDAI scores and CRP level progressively decreased, 
and albumin levels significantly increased after UST treatment 
(Fig. 3A–C). We also examined changes in SES-CD scores in 
patients who underwent endoscopy at both baseline and week 
52 (Fig. 3D, n = 40). The median SES-CD score was signifi-
cantly reduced from 11 (IQR 7–18) at baseline to 6 (IQR 3–10) 
at week 52 (P = 0.049).

UST persistence at weeks 52 and 104
Patients with primary nonresponse were 41.1% in mod-

erate to severely active CD patients. On the other hand, patients 
with secondary LOR were 8.3% in moderate to severe patients 
in 1 year. As a result, 20 patients discontinued UST during the 
follow-up period in all populations (Fig.  4). All 20 patients 

discontinued due to primary nonresponse or secondary LOR 
and no patients stopped due to AEs. The cumulative probabil-
ities for maintaining UST treatment at weeks 52 and 104 were 
89.4% and 81.4%, respectively.

Incidence of AEs
In the entire study group, 13 patients experienced 18 AEs 

(Table 3). Abdominal pain and general fatigue were the most 
commonly described AEs. No deaths were recorded. All AEs 
were mild and did not require UST withdrawal. One 49-year-
old male discontinued UST due to primary nonresponse. Then, 
ileal resection was performed, and ileal cancer was found in the 
resected specimen. We think this carcinogenesis was not an AE 
related to UST therapy.

DISCUSSION
This is the first real-world, multicenter study to evaluate 

the short- and long-term data on the effectiveness of UST in a 
large cohort of Japanese CD patients. The present study demon-
strated that the clinical remission ratios in moderate to severely 
active CD patients at weeks 8 and 52 were 27.0% and 32.4%, 
respectively. We found that the achievement of clinical remis-
sion at week 8 was associated with the achievement of clinical 
remission at week 52. Additionally, UST persistence at weeks 
52 and 104 were 89.4% and 81.4%, respectively. Taken together, 
in accordance with the UNITI study, our real-world data indi-
cate the use of UST as an effective and safe treatment for the 
induction and maintenance of remission in active CD patients 
despite their history of exposure to biological therapies.

The clinical response is the most important outcome for 
evaluating the effectiveness of  newly developed drugs. A phase 
3 study of UST, UNITI-1, showed that the clinical remission 
rates at weeks 8 and 52 were 20.9% and 41.1%, respectively.4 
Real-world observational studies showed that clinical remis-
sion rates at week 8 varied from 8% to 47% and those at week 

FIGURE 4. Kaplan–Meier survival curve for UST showing drug persist-
ence. The cumulative probabilities for maintaining UST treatment at 
week 52 and week 104 were 89.4% and 81.4%, respectively.

TABLE 3. Adverse Events

Adverse Event (13 patients) Events, n

Any adverse event 18
Abdominal pain 4
General fatigue 4
Worsening of arthralgia 2
Any adverse event at the subcutaneous injection site 5
 Redness 2
 Pain 2
 Itching 1
Rash 1
Nausea 1
Ileal cancer 1
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52 ranged from 14% to 39.4% because open, unblinded studies 
are prone to bias.7–9, 11, 12 In our cohort, the clinical remission 
rate at week 8 (27.0%) and week 52 (32.4%) was almost equiva-
lent to those reported in previous studies, including the UNITI 
trials. In the analyses of  other endpoints, we identified the fac-
tors predicting the achievement of clinical remission at week 
52. In univariate analysis, patients with a 70-point response in 
the CDAI score at week 8, clinical remission at week 8, and an 
albumin level at least 3.8 mg/dL at week 8 were identified as 
favorable predictors, while a long disease duration was a nega-
tive predictor of  clinical remission at week 52. In multivariate 
analysis, the achievement of clinical remission at week 8 was 
identified as a favorable predictor of  clinical remission at week 
52. One cohort study, similar to the results of  our study, found 
that the induction of remission at week 8 was a positive pre-
dictor of  the maintenance of remission at 1 year.11 Because the 
serum concentration of UST is thought to be sufficient at week 
8, it appears to be reasonable to predict the long-term response 
based on the activity at week 8. In contrast to the above pre-
dictors, the present study was the first to identify a high level of 
albumin, which is a marker of  nutritional status, at week 8 as 
a positive predictor of  the success of  UST treatment in univar-
iate analysis. Regarding the nutritional status, 2 cohort studies 
found that a high body mass index (BMI) was associated 
with clinical remission at 1  year in multivariable analysis.7, 12  
These data suggest that the markers of  patient nutritional 
status at week 8, including serum albumin, can be predictors of 
the effectiveness of  UST treatment in clinical practice because 
the serum albumin level and BMI are routinely measured in 
most hospitals. In contrast, a long disease duration is thought 
to be associated with irreversible intestinal damage, including 
strictures and fistula. These 2 factors are considered gener-
ally negative predictors of  success, regardless of  the biologic 
treatments used.

Additionally, the present study showed that UST was 
effective in patients regardless of their previous exposure to 
biologics for induction and maintenance therapy, similar to the 
results of 3 real-world studies.8, 11, 12 Our study and other pre-
vious real-world studies included few anti-TNF-naive patients; 
therefore, the statistical power to determine the difference in 
UST effectiveness between patients who were anti-TNF-naive 
and anti-TNF-intolerant is thought to be insufficient. Further 
real-world analyses are warranted to clarify the effectiveness of 
UST in anti-TNF-naive patients.

The significance of the concomitant use of 
immunomodulators in UST treatment is still controversial. 
The present study showed that there were no predictive factors 
associated with UST failure-free persistence at 12  months in 
univariate and multivariate analyses. One report suggested that 
the concomitant use of immunomodulators may contribute 
to maintaining long-term persistence,13 whereas another study 
did not find such a benefit. Ustekinumab is more humanized 
than chimera IFX or ADA. The UNITI trials did not support 

a superior clinical outcome for patients treated with combina-
tion therapy compared with those treated with monotherapy. 
However, we must recognize the limitations of clinical trial 
data because there have been no prospective studies adequately 
powered to clarify the superiority or equivalence of combina-
tion therapy to monotherapy for each biologic drug. Whether 
combination therapy is beneficial depends on factors related to 
patient background, including disease phenotypes and med-
ical histories. Considering the possibility of synergistic effects 
from combination therapy beyond altered immunogenicity 
or pharmacokinetics, the initial combination of UST with 
immunomodulators for several months as an induction therapy 
could be promising. Therefore, further exploration is needed to 
determine the significance and safety of combination treatment 
with UST for maintenance therapy.

The disease activity of CD is evaluated objectively based 
on endoscopic findings, calprotectin levels, ultrasound, and 
MRI. Among them, endoscopic evaluation is very important be-
cause accumulating evidence has suggested that healed mucosa 
contributes to better long-term outcomes of CD. Therefore, we 
evaluated endoscopic activity with the SES-CD score at base-
line and week 52 in this study. In the UNITI studies, the results 
of the endoscopic subanalysis showed that the mean SES-CD 
score was reduced by 2.8 points for 8 weeks after a single UST 
infusion.17 One real-world cohort study showed that the me-
dian SES-CD score was significantly reduced from 12 to 3 at 
week 16.10 However, there have been no studies regarding en-
doscopic activity after long-term UST administration. In the 
present study, we showed a significant decrease in the median 
SES-CD score from 11 (IQR 7–18) at baseline to 6 (IQR 3–10; 
P = 0.049) at week 52, suggesting that UST treatment is prom-
ising with regard to maintaining both endoscopic and clinical 
remission for a long period of time.

Regarding UST persistence, we demonstrated excellent 
UST persistence rates at weeks 52 and 104 of 89.4% and 81.4%, 
respectively. In other real-life cohorts, treatment persistence 
rates ranged from 58.5% to 81.8% in 1  year.7, 9, 11–14 Only the 
study by Wils et al14 showed a 2-year persistence rate of 66%. 
Our results showed a relatively high rate even at 2 years after 
UST treatment. We believe that the reason for the high UST 
persistence rate in our cohort may be due to the lower disease 
activity at baseline or relatively higher proportion of CD pa-
tients naive to biologics in this cohort compared with those in 
other cohorts.

In our study, the frequency of AEs was low (9.5%, 
n = 13/137), and severe AEs requiring UST withdrawal were 
very unusual. In other studies, the most common AEs were 
dermatological disorders, systemic infections, and local ab-
scesses.7–14 Concomitant therapy with corticosteroids or 
immunomodulators can increase the risk of AEs, especially 
infections.18 The safety of UST was evaluated in a Japanese 
subgroup in the UNITI studies.19 No patients had serious in-
fections associated with IV UST in the Japanese subgroup, 
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whereas only 2 patients had serious infections associated with 
SC UST during maintenance. No infusion reactions and deaths 
were reported through week 44 in the Japanese subgroup in 
those studies. The long-term data from randomized controlled 
trials evaluating psoriasis patient tolerance of UST after up to 
5 years of follow-up did not show any increased risk of death, 
severe infection, or malignancy.6 Based on data from our co-
hort and previous data, UST treatment is considered to be 
relatively safe.

This study has some limitations. First, because of  the 
retrospective multicenter design, the clinical and biochem-
ical assessments and endoscopic evaluations could have 
been influenced by the different clinicians performing the 
evaluations in each institute, although the same diagnostic 
criteria and therapeutic guidelines were used in all institu-
tions. Second, UST was probably continued without clin-
ical response in some patients previously exposed to several 
biologics because there were few other therapeutic options 
in the current situation. Also, this patient bias in this co-
hort contributed to failing to analyze how anti-TNF expo-
sure affects clinical induction and sustained remission by 
UST treatment. Third, the data on UST trough levels and 
antidrug antibodies were not available. However, recent 
data showed that monitored UST drug concentrations were 
not associated with the clinical outcome.7, 20

In conclusion, this is the first study to show the real-
world effectiveness and safety of  UST in a large cohort of 
CD patients in Japan. This study confirms the high degree 
of  effectiveness and persistence of  UST in CD patients pre-
viously exposed to several anti-TNF agents. The achieve-
ment of  clinical remission at week 8 could contribute to 
better clinical outcomes. Ustekinumab was well tolerated in 
this long-term study.

DATA AVAILABILITY
The data of this study are available on request due to pri-

vacy requirements.
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