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Early intervention with Ustekinumab is 
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Yao He , Minhu Chen , Zhirong Zeng and Xiaojun Zhuang

Abstract
Background: Early biologic intervention after diagnosis has shown improved clinical and 
endoscopic outcomes in patients with Crohn’s disease (CD), while very little is known about 
the effectiveness of early versus late administration of Ustekinumab (UST).
Objectives: We aimed to compare early versus late UST use in managing CD and identify 
potential predictors associated with clinical and endoscopic outcomes.
Design: This was a retrospective observational study.
Methods: This study included patients with CD who started UST treatment from 2020 to 
2023 in our center. Clinical and endoscopic outcomes were compared between early stage 
(⩽24 months) and later-stage (>24 months) groups at 6 months after starting UST therapy, and 
clinical predictors associated with any of the outcomes were assessed by logistic regression 
model. Furthermore, time-to-event analyses were applied to observe CD-related prognosis 
during follow-up.
Results: This study included 237 patients with CD, with 44.3% (n = 105) starting UST at the 
early stage and 55.7% (n = 132) at the later stage. Patients with early UST use demonstrated 
significantly higher rates of clinical and endoscopic remissions as compared to those with 
late UST use at 6 months after treatment. After adjusting for disease-related factors using 
multivariate logistic regression analysis, active perianal disease and severe disease were 
negatively associated with clinical and endoscopic remission in both early and late UST use 
groups. Finally, early UST administration was associated with a more favorable long-term 
outcome in terms of overall hospitalization and treatment escalation during follow-up.
Conclusion: Starting UST therapy in the early stage of CD especially within the first 6 months 
was associated with high rates of clinical and endoscopic remission and a low rate of CD-
related complications.

Plain language summary 
Early Ustekinumab intervention in CD

What is already known? Early biological intervention (early anti-tumor necrosis factor 
and anti-integrins) had demonstrated improved clinical and endoscopic results in 
patients suffering from CD. What is new here? Starting UST therapy in the early stage 
of CD, especially within the first 6 months was associated with high rates of clinical and 
endoscopic remissions and a low rate of CD-related complications. What do the findings 
mean? These findings emphasized the significance of initiating UST therapy at an early 
stage in managing CD, aiding clinicians in making informed decisions about the timing of 
UST treatment within the disease trajectory.
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Introduction
Crohn’s disease (CD) is a chronic, relapsing, and 
remitting inflammatory disease of the gastrointes-
tinal tract with a progressive and disabling 
course.1 Due to the progressive nature of this dis-
ease, life-long medical treatment is necessary to 
reverse the natural history of CD.2,3 The medical 
management of CD has dramatically changed 
over the past few decades with the advent of bio-
logical agents (anti-tumor necrosis factor (TNF), 
anti-integrins, and anti-cytokines), and they have 
been reported to be associated with improved 
clinical outcomes.4–7 Conventional “step-up” 
therapy potentially resulted in long delays to 
effective medical therapies and the consequent 
development of chronic, irreversible complica-
tions such as stenosis and fistula.8,9 Recent con-
sensus supports the “top-down” strategy, 
advocating for the earlier use of biologics, which 
might witness superior clinical outcomes in CD 
patients with shorter disease duration in clinical 
practice.10–13

The concept of early CD has been defined accord-
ing to the “Paris definition” as a disease duration 
⩽18 months from diagnosis and no prior or cur-
rent treatment with immunomodulators or bio-
logics.14 However, early intervention of biological 
therapy was defined as initiation within 24 months 
after CD diagnosis in multiple clinical trials and 
meta-analyses.11,15–18 Indeed, previous studies 
have shown that early initiation of anti-TNF (inf-
liximab and adalimumab) in the course of CD 
(within 24 months) may improve clinical out-
comes in terms of significantly less stricture for-
mation, decreased need for surgery, and greater 
success in maintaining disease remission and pro-
moting fistula healing.16,17 Besides, another study 
found that patients with CD for 24 months or less 
are significantly more likely to achieve a complete 
response, corticosteroid-free remission or endo-
scopic response to vedolizumab than patients 
with longer disease duration.18 However, it is 
unclear whether the benefits associated with early 
anti-TNF or anti-integrin use in CD could be 
applied to the new anti-IL12/23 (Ustekinumab) 
therapeutic biological agent.19 More importantly, 
the optimal timing for early Ustekinumab (UST) 

therapy initiation in CD is still controversial, and 
the definition of the window of opportunity within 
this period remains unclear.

This study utilized the prospectively acquired 
data from our center to explore whether initiating 
UST within the first 24 months after CD diagno-
sis yields positive effects on predefined outcome 
parameters (clinical and endoscopic remission) 
compared to patients who started UST treatment 
after the initial 24 months since diagnosis. 
Additionally, we investigated the impact of early 
UST initiation on CD-related prognosis (hospi-
talization, treatment escalation, disease behavior 
progression, and intestinal surgeries) and assessed 
potential factors that predict these clinical out-
comes using multivariate regression analysis.

Materials and methods

Study design and population
This retrospective, observational, single-center 
study involved a review of electronic medical 
records of patients aged ⩾18 years, diagnosed 
with CD and treated at the IBD center of the 
Gastroenterology Department of the First 
Affiliated Hospital, Sun Yat-sen University 
(China) between January 2020 and December 
2023. CD was definitively diagnosed based on a 
comprehensive evaluation that included clinical 
presentation, laboratory findings, endoscopic fea-
tures, radiologic imaging, histologic assessment, 
and surgical findings. Patients were included if 
they started UST therapy before or after the 
24 months after diagnosis and had at least one 
clinical and/or endoscopic follow-up of 6 months 
after UST initiation. UST was administered 
intravenously at a dosage of approximately 6 mg/
kg (260 mg for patients weighing under 55 kg; 
390 mg for patients weighing between 55 and 
85 kg; 520 mg for patients weighing over 85 kg) at 
week 0; patients who respond to intravenous 
induction subsequently receive 90 mg subcutane-
ously every 8 weeks or every 12 weeks. Contrarily, 
patients without an established diagnosis of CD 
or with insufficient medical records before refer-
rals were excluded, although previous use of 
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steroids, 5-aminosalicylates, or immunomodula-
tors was permitted.

The reporting of our study conformed to the 
STROBE statement (Supplemental Material), 
and the details of all patients were de-identified to 
ensure confidentiality.20 In addition, this study 
was approved by the Ethics Committee of the 
First Affiliated Hospital of Sun Yat-sen University, 
and a waiver of informed consent was granted for 
this retrospective study.

Data extraction
The medical records of all patients were reviewed, 
and informative data were collected including 
patient characteristics (gender, body mass index, 
smoking status at diagnosis, age at diagnosis of 
CD, and age at UST initiation); disease charac-
teristics (phenotype classified according to the 
Montreal classifications for CD at diagnosis, dis-
ease-related complications, extra-intestinal mani-
festations, and prior surgeries); treatment history 
(immunomodulators, steroids, and prior biolog-
ics exposure); concomitant treatments (steroids 
and/or immunomodulators); laboratory tests 
(C-reactive protein (CRP), white blood cell, 
hemoglobin (Hb), platelet (PLT), and albumin 
(ALB)); disease severity (clinical and endoscopic 
assessments); follow-up outcomes (hospitaliza-
tion, treatment escalation, intestinal surgery, and 
behavioral progression).

Outcomes and definitions
The primary outcomes of interest were to com-
pare the cumulative rates of clinical remission and 
endoscopic remission at 6 months after the start 
of UST treatment between the early UST use 
group and the late UST use group. Early UST 
use was defined as ⩽24 months and late UST use 
as >24 months at the time of UST initiation, and 
this definition is consistent with most prior data 
on the impact of disease duration on the efficacy 
of biologics. These two groups of patients received 
UST therapy based on their disease activity, pre-
vious medication history, and treatment availabil-
ity. The secondary outcomes of interest were the 
timing assessments for hospitalizations, behavio-
ral progression, treatment escalation, and intesti-
nal surgeries during the follow-up period. 
CD-related hospitalization was defined as any 
hospital admission for complications including 

infections, fistula, strictures, abscess, massive 
lower gastrointestinal bleeding, or exacerbations. 
CD-related surgeries were referred to as intesti-
nal, perianal disease surgeries, and stricturoplasty. 
Treatment escalation was defined as switching to 
other biological agents or small molecule drugs or 
combination with another biological agent and/or 
small molecule drug. Behavioral progression was 
defined as the development of stricturing (B2) or 
penetrating (B3) complications in patients with 
non-stricturing, non-penetrating behavior (B1). 
Composite outcome was defined as the occur-
rence of at least one positive result among the sec-
ondary outcomes listed above. Clinical 
assessments were performed based on the Crohn’s 
disease activity index (CDAI), where remission 
was defined as the complete resolution of all 
CD-related symptoms as assessed by treating 
physicians. Endoscopic remission was defined as 
the absence of ulcers and/or erosions in CD 
according to the Simple Endoscopic Score for 
Crohn’s Disease (SES-CD) or Rutgeerts score 
done by local study investigators and was reveri-
fied by a coordinating study investigator with any 
discrepancies resolved through consensus 
between the study sites and the coordinating site. 
Severe disease was referred to CDAI >450, and/
or SES-CD >15 or Rutgeerts score ⩾i3.

Statistical analysis
Demographic and baseline characteristics were 
summarized using descriptive statistics. 
Continuous variables were described as means 
and standard deviations, or median (interquartile 
range (IQR)) based on data distribution. 
Categorical or nominal variables were presented 
as numbers and percentages. Differences between 
the two groups were compared using independ-
ent sample t-test (two group comparisons) or 
Pearson chi-square or Fisher exact tests. 
Univariate and multivariate analyses were per-
formed to express results as hazard ratios with 
95% confidence intervals (CIs) using Cox pro-
portional hazard regression to evaluate risk fac-
tors associated with outcome events. The 
Kaplan-Meier method was used to estimate times 
from starting drug use to the development of out-
come events, with groups compared by log-rank 
tests. Statistical significance was defined as a p 
value <0.05. All statistical analyses were per-
formed using SPSS statistics version 23.0 for 
Windows (IBM, New York, NY, USA).
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Results

Study population
A total of 237 patients with CD were included, of 
whom 105 were early initiators of UST 
(⩽24 months) and 132 were late initiators of UST 
(>24 months) therapy, separately. Most of the 
patients enrolled were male (73.3% in the early 
UST group vs 66.7% in the late UST group, 
p = 0.268). Notably, patients who received early 
UST therapy were younger (median age 26.9 years 
vs 33.4 years, p < 0.001), but the median age at 
diagnosis showed no significant differences 
between these two groups. In addition, patients 
with late UST therapy had a higher fraction of B3 
phenotype (34.1% vs 21.0%, p = 0.026), while 
those early initiators had a higher proportion of 
B1 phenotype (59.0% vs 37.9%, p = 0.001). In 
terms of medication history, the rates of an immu-
nomodulator (IM) and steroid use before first 
UST use were higher in late initiators than those 
in early initiators (72.0% and 37.1% vs 16.2% 
and 8.6%, respectively; p < 0.001 for both com-
parisons), while the rate of concomitant IM and 
steroid use were not different between these two 
groups. Furthermore, a higher percentage of 
patients with late UST use had previously received 
other biologics, including TNF antagonists and 
vedolizumab inefficiently as compared to those 
early initiators (70.5% vs 31.4%, p < 0.001). For 
CD-related complications at baseline, there were 
no significant differences between groups in peri-
anal disease and extra-intestinal manifestation, 
except for the presence of intestinal resection his-
tory, which was significantly higher in those 
patients with late UST use when compared with 
those who started within 24 months (42.4% vs 
8.6%, p < 0.001) shown in Table 1.

Clinical and endoscopic remission
As shown in Table 2 and Figure 1(a), a total of 
76.2% (80/105) patients with CD reached clini-
cal remission and 50.5% (48/95) achieved endo-
scopic remission in the early UST group within 
6 months of initiation of UST treatment. In the 
late UST initiators, 28.0% (37/132) of the 
patients achieved clinical remission and 23.8% 
(25/105) achieved endoscopic remission. 
Significant differences were observed in both clin-
ical and endoscopic remission rates when com-
paring early UST use group to late UST use 
group (both p < 0.001). Besides, a significant dif-
ference in CDAI scores between early initiators 

and late initiators (137.0, IQR: 117.0–148.0 vs 
168.0, IQR: 147.8–199.1; p < 0.001) was 
observed in the 6th month following the UST 
induction treatment. Additionally, clinical remis-
sion rates in the early treatment group stratified 
according to the timing of initiation of the UST 
therapy (⩽6 months vs >6 and ⩽24 months; 
78.7% vs 70.0%, p = 0.346) remained high, but 
there was a significant difference between groups 
in term of endoscopic remission (⩽6 months vs 
>6 and ⩽24 months; 58.0% vs 30.8%, p = 0.018) 
(Figure 1(b)). Moreover, significantly decreased 
CDAI scores, CRP levels, and PLT count were 
observed in both early- and late-UST-treated 
groups, while only early initiators of UST achieved 
recovery in the levels of Hb and ALB. Furthermore, 
there were significant differences in SES-CD 
scores (2.5, IQR: 1.0–6.0 vs 4.0, IQR: 3.0–10.0; 
p < 0.001) between those with early UST use and 
those with late UST use at 6 months of follow-up. 
Considering surgical induction of remission and 
prior exposure to biological agents could poten-
tially influence the outcomes of UST treatment, 
we further performed a sensitivity analysis. For 
those without a history of intestinal surgery, early 
UST use contributed to significantly higher rates 
of clinical and endoscopic remission as compared 
to late UST use (p < 0.001 and p = 0.002) (Figure 
1(c)). In addition, early UST use was associated 
with significantly higher rates of clinical and 
endoscopic remission than late UST use in those 
patients without prior exposure to biologics 
(p < 0.001 and p = 0.014) (Figure 1(d)).

Logistic regression analysis for factors 
associated with clinical and endoscopic 
outcomes
In univariate logistic regression evaluating protec-
tive factors for clinical remission of all enrolled 
patients with UST treatment, the odds ratio (OR) 
for early initiation of UST therapy was 0.122 
(95% CI 0.068–0.219, p < 0.001), and other uni-
variate risk predictors of clinical remission 
included stricturing/penetrating phenotype, 
active perianal disease, previous intestinal resec-
tion, biologics exposure, and high CRP/ALB 
value. In multivariate regression, early UST use 
(OR 0.105, 95% CI 0.049–0.225, p < 0.001), 
active perianal disease (OR 4.742, 95% CI 2.357–
9.538, p < 0.001) and high CRP/ALB value (OR 
1.884, 95% CI 1.182–3.001, p = 0.008) retained 
statistical significance for clinical remission. In 
terms of endoscopic remission for all enrolled 
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patients, only early UST use at diagnosis was a 
significant positive predictor for the achievement 
of this outcome in both univariate and multivari-
ate regression analysis (OR 0.400, 95% CI 0.205–
0.781, p = 0.007), but severe disease (OR 3.312, 
95% CI 1.541–7.116, p = 0.002) was the inde-
pendent negative factor for achieving endoscopic 
remission at 6 months after treatment initiation 
(Table 3).

Subsequently, a stratified analysis was performed 
to assess differences according to the time of ini-
tiation of UST therapy. In the group of early UST 
use shown in Table 4, active perianal disease, pre-
vious biologics exposure, and high CRP/ALB 
value were negatively associated with the achieve-
ment of clinical remission. Even after adjusting 
for clinically relevant predictors in multivariate 
analysis, active perianal disease (OR 4.809, 95% 

Table 1. Comparison of baseline characteristics between early and late UST use groups.

Characteristics Early UST use (n = 105) Late UST use (n = 132) p Value

Male gender, n (%) 77 (73.3) 88 (66.7) 0.268

Age at diagnosis, years, median 
(IQR)

26.7 (22.1, 33.1) 26.6 (21.3, 35.8) 0.776

Age at UST initiation, years, median 
(IQR)

26.9 (22.4, 33.5) 33.4 (27.4, 43.0) <0.001

Disease location, n (%)  

 Ileal 19 (18.1) 31 (23.5) 0.312

 Colonic 1 (1.0) 5 (3.8) 0.335

 Ileocolonic 85 (81.0) 96 (72.7) 0.139

 Upper GI tract 10 (9.5) 9 (6.8) 0.446

Disease behavior, n (%)  

  Non-stricturing, non-penetrating 
(B1)

62 (59.0) 50 (37.9) 0.001

 Stricturing (B2) 21 (20.0) 37 (28.0) 0.153

 Penetrating (B3) 22 (21.0) 45 (34.1) 0.026

Active perianal disease, n (%) 60 (57.1) 71 (53.8) 0.606

Extra-intestinal manifestations, n 
(%)

4 (3.8) 6 (4.5) 1.000

Previous intestinal resection, n (%) 9 (8.6) 56 (42.4) <0.001

Previous or current smoking, n (%) 9 (8.6) 14 (10.6) 0.599

Prior steroid, n (%) 9 (8.6) 49 (37.1) <0.001

Prior IM, n (%) 17 (16.2) 95 (72.0) <0.001

Biologics exposure, n (%) 33 (31.4) 93 (70.5) <0.001

Concomitant steroids, n (%) 3 (2.9) 2 (1.5) 0.796

Concomitant IM, n (%) 1 (1.0) 7 (5.3) 0.139

GI, Gastrointestinal; IM, Immunomodulator; IQR, Interquartile range; UST, Ustekinumab.
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CI 1.329–17.396, p = 0.017) and high CRP/ALB 
value (OR 3.350, 95% CI 1.663–6.750, p < 0.001) 
at baseline were similarly negative factors for this 
outcome. In the group of late UST use shown in 
Table 5, active perianal disease was the only inde-
pendent negative factor associated with the 
achievement of any of the outcomes in both uni-
variate and multivariate analysis. In terms of 
endoscopic remission, severe disease at diagnosis 

was an independent negative factor for achieving 
endoscopic remission in both early and late UST 
use groups.

Disease course and complications
For all included patients, the median follow-up 
time was 13.9 months (IQR 8.1–20.7 months). 
Overall, during the follow-up period, 7 patients 

Table 2. Comparative analysis of clinical and endoscopic characteristics in early and late UST use groups at different time points.

Characteristics Early UST use (n = 105) Late UST use (n = 132) Q value

Baseline 6-month 
follow-up

p Value Baseline 6-month 
follow-up

p Value

Clinical characteristics

  BMI, kg/m2, median 
(IQR)

18.4 (17.0, 20.2) 19.5 (18.1, 
21.1)

0.008 19.4 (17.7, 
21.7)

19.8 (17.9, 
21.8)

0.290 0.472

  CRP, mg/L, median 
(IQR)

6.3 (2.4, 27.9) 3.0 (0.8, 6.9) <0.001 8.0 (2.2, 20.5) 2.7 (0.9, 8.9) <0.001 0.643

  WBC, ×109/L, median 
(IQR)

6.5 (5.1, 8.5) 6.3 (5.0, 7.3) 0.115 6.3 (4.9, 7.5) 6.0 (5.0, 7.3) 0.460 0.572

  Hemoglobin, g/L, 
median (IQR)

122.0 (102.0, 
136.0)

130.0 (117.0, 
143.0)

0.006 123.5 (104.0, 
138.0)

128.0 (112.0, 
139.3)

0.177 0.106

  PLT, ×109/L, median 
(IQR)

314 (255, 388) 264 (220, 318) <0.001 290.5 (247, 
360)

257.0 (212, 
317)

0.003 0.898

  Albumin, g/L, median 
(IQR)

38.4 (33.3, 42.0) 39.7 (37.3, 
42.2)

0.021 38 (34.6, 
41.4)

38.0 (35.8, 
40.3)

0.726 0.002

 CDAI, median (IQR) 226.4 (191.0, 
270.6)

137.0 (117.0, 
148.0)

<0.001 230.0 (198.8, 
272.3)

168.0 (147.8, 
199.1)

<0.001 <0.001

  Clinical remission,  
n (%)

0 (0.0) 80 (76.2) – 0 (0.0) 37 (28.0) – <0.001

Endoscopic characteristics

  SES-CD, median (IQR)a 8.5 (5.0, 15.0) 2.5 (1.0, 6.0) <0.001 10.0 (5.0, 
15.0)

4.0 (3.0, 10.0) <0.001 0.003

  Rutgeerts score ⩾i2, 
n (%)b

5 (100.0) 2 (40.0) – 40 (90.9) 34 (77.3) 0.080 –

  Endoscopic remission, 
n (%)c

4 (4.2) 48 (50.5) – 6 (5.7) 25 (23.8) – <0.001

Q value refers to the statistics comparisons between early and late UST use groups at 6 months follow-up.
aData available in 90 patients in early UST use group and 61 patients in the late UST use group.
bData available in 5 patients in the early UST use group and 44 patients in the late UST use group.
cData available in 95 patients in the early UST use group and 105 patients in the late UST use group at baseline.
BMI, body mass index; CDAI, Crohn’s disease activity index; CRP, C-reactive protein; IQR, interquartile range; PLT, blood platelet; SES-CD, Simple 
Endoscopic Score for Crohn’s disease; UST, Ustekinumab; WBC, white blood cell.
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Figure 1. Percentages of CD patients achieving clinical remission and endoscopic remission: (a) comparison 
of early UST use versus late UST use in overall enrolled patients; (b) comparison of <6 months versus 
6–24 months in patients with early UST use; (c) comparison of early UST use versus late UST use in patients 
without a history of intestinal surgery; (d) comparison of early UST use versus late UST use in patients without 
prior exposure to biologics.
CD, Crohn’s disease; UST, Ustekinumab.

Table 3. Predictors of clinical remission and endoscopic remission in all patients with CD undergoing UST use.

Predictors of treatment outcomes Univariate analysis p Value Multivariable analysis p Value

OR (95% CI) OR (95% CI)

Clinical remission

 Male gender 0.590 (0.337–1.035) 0.066 0.527 (0.260–1.067) 0.075

 Early UST use 0.122 (0.068–0.219) <0.001 0.105 (0.049–0.225) <0.001

 Stricturing/penetrating phenotype 1.690 (1.011–2.828) 0.045 0.732 (0.332–1.617) 0.441

 Active perianal disease 2.783 (1.639–4.725) <0.001 4.742 (2.357–9.538) <0.001

(Continued)
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(6.7%) required treatment escalation, 10 patients 
(9.5%) experienced progression in Montreal clas-
sification of disease behavior, 13 patients (12.4%) 
were hospitalized, and 7 patients (6.7%) under-
went intestinal resection in early UST group. 

However, patients with late UST use showed 
higher rates of developing disease complications, 
showing 30 patients (22.7%) required treatment 
escalation, 19 patients (14.4%) experienced pro-
gression in Montreal classification of disease 

Table 4. Predictors of clinical remission and endoscopic remission in CD patients with early UST use.

Predictors of treatment outcomes Univariate analysis 
OR (95% CI)

p Value Multivariate analysis 
OR (95% CI)

p Value

Clinical remission

  Active perianal disease 3.012 (1.089–8.330) 0.034 4.809 (1.329–17.396) 0.017

  Biologics exposure 2.593 (1.024–6.569) 0.044 2.374 (0.833–6.768) 0.106

 CRP/ALB 2.665 (1.474–4.819) 0.001 3.350 (1.663–6.750) <0.001

Endoscopic remission

 Biologics exposure 2.579 (1.040–6.394) 0.041 2.230 (0.874–5.690) 0.093

 Severe disease 3.319 (1.223–9.006) 0.018 2.930 (1.057–8.118) 0.039

Variables entered in the multivariable models before backward selection was performed included those with p < 0.1. For 
clinical and endoscopic remission, variables included gender, disease location, stricturing/penetrating phenotype, active 
perianal disease, extra-intestinal manifestations, previous intestinal resection, previous or current smoker, biologics 
exposure, severe disease, body mass index, and CRP/ALB.
ALB, albumin; CD, Crohn’s disease; CRP, C-reactive protein; UST, Ustekinumab.

Predictors of treatment outcomes Univariate analysis p Value Multivariable analysis p Value

OR (95% CI) OR (95% CI)

 Previous intestinal resection 3.206 (1.735–5.924) <0.001 2.382 (0.927–6.121) 0.071

 Biologics exposure 3.087 (1.816–5.248) <0.001 1.364 (0.692–2.688) 0.370

 Severe disease 1.705 (0.949–3.064) 0.074 1.024 (0.472–2.221) 0.953

 CRP/ALB 1.501 (1.052–2.141) 0.025 1.884 (1.182–3.001) 0.008

Endoscopic remission

 Male gender 0.548 (0.282–1.067) 0.077 0.604 (0.295–1.239) 0.169

 Early UST use 0.306 (0.167–0.559) <0.001 0.400 (0.205–0.781) 0.007

 Biologics exposure 2.957 (1.622–5.389) <0.001 1.761 (0.894–3.470) 0.102

 Severe disease 3.782 (1.818–7.870) <0.001 3.312 (1.541–7.116) 0.002

Variables entered in the multivariable models before backward selection was performed included those with p < 0.1. For clinical and endoscopic 
remission, variables included gender, early UST use, disease location, stricturing/penetrating phenotype, active perianal disease, extra-intestinal 
manifestations, previous intestinal resection, previous or current smoking, biologics exposure, severe disease, body mass index, and CRP/ALB.
ALB, albumin; CD, Crohn’s disease; CRP, C-reactive protein; UST, Ustekinumab.

Table 3. (Continued)

https://journals.sagepub.com/home/tag


T Tu, M Chen et al.

journals.sagepub.com/home/tag 9

Table 5. Predictors of clinical remission and endoscopic remission in CD patients with late UST use.

Predictors of treatment outcomes Univariate analysis 
OR (95% CI)

p Value Multivariate analysis 
OR (95% CI)

p Value

Clinical remission

 Disease location  

  Ileal Reference Reference  

  Colonic 2.375 (0.345–16.357) 0.380 2.516 (0.314–20.124) 0.385

  Ileocolonic 0.471 (0.198–1.118) 0.088 0.759 (0.291–1.978) 0.573

 Active perianal disease 1.171 (1.072–1.405) <0.001 1.195 (1.078–1.489) <0.001

 Body mass index 1.151 (1.013–1.308) 0.031 1.129 (0.985–1.293) 0.081

Endoscopic remission

 Severe disease 3.880 (1.220–12.347) 0.022 3.880 (1.220–12.347) 0.022

Variables entered in the multivariable models before backward selection was performed included those with p < 0.1. For 
clinical and endoscopic remission, variables included gender, disease location, stricturing/penetrating phenotype, active 
perianal disease, extra-intestinal manifestations, previous intestinal resection, previous or current smoker, biologics 
exposure, severe disease, body mass index, and CRP/ALB.
ALB, albumin; CD, Crohn’s disease; CRP, C-reactive protein; UST, Ustekinumab.

behavior, 39 patients (29.5%) were hospitalized, 
and 11 patients (8.3%) underwent intestinal 
resection. Furthermore, the overall percentage of 
composite outcome among patients who initiated 
UST therapy early was significantly lower than 
those who started UST treatment later (15.2% vs 
38.6%, p < 0.001) (Table 6; Figure 2). Kaplan-
Meier analysis further revealed significantly 
reduced risks of hospitalization and treatment 
escalation (log-rank test: p = 0.018 and p = 0.010) 
in the early UST group compared to the late UST 
group during the follow-up period (Figure 3). 
However, there were no significant differences in 
the cumulative probabilities of behavior progres-
sion and CD-related surgeries between patients 
with early versus late UST administration. We 
further categorized the late UST group into two 
distinct subgroups: those treated between 
2–5 years after CD diagnosis (>2 to ⩽5 years 
group) and those treated after more than 5 years 
(>5 years group). Compared to the early UST 
use (⩽2 years group) group, both distinct sub-
groups derived from the late UST use cohort also 
demonstrated significantly higher rates of hospi-
talization (log-rank test: p = 0.050 and p = 0.028) 
and treatment escalation (log-rank test: p = 0.011 
and p = 0.029) (Figure 4).

Safety
The adverse-event analysis captured for mainte-
nance periods across the early and late UST 
groups was shown in Table 7, and there were no 
significant differences in adverse events between 
these two different treatment groups (21.0% in 
early initiators vs 18.2% in late initiators). 
Additionally, no patients in either the early or late 
UST treatment groups discontinued therapy due 
to opportunistic infections or other adverse 
events.

Discussion
In this study, we have shown that initiation of bio-
logical therapy with UST within the first 
24 months after diagnosis is associated with high 
rates of clinical and endoscopic remission at 
6 months after treatment initiation, and low rates 
of CD-related complications during follow-up. 
Despite this, we found no differences in clinical 
remission at different times of UST initiation 
within this 24-month window of opportunity, but 
endoscopic remission was only attained in CD 
patients with early UST intervention within the 
first 6 months. In addition, early UST use was 
associated with clinical and endoscopic remission 
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in patients with CD at the 6th month, while active 
perianal disease and severe disease showed oppo-
site correlations with these predefined outcomes 
regardless of UST initiation timing. Furthermore, 
an association was also demonstrated between 
early UST administration and a reduced risk of 
developing CD-related complications, including 
hospitalization and treatment escalation. Notably, 
our results contributed to the growing literature 
on early intervention in CD and demonstrated 
that improved outcomes with early treatment 
were not restricted to the effect of anti-TNF or 
anti-integrin therapy.

Biological agents have ushered in a transforma-
tive era in the treatment of CD, and these innova-
tive agents have emerged as the first-line option in 
clinical practice and lead to enhanced clinical 
outcomes for patients.21 However, a substantial 
proportion of patients, approximately 40%, 
exhibit primary non-response to TNF inhibitors, 
and 23%–46% of patients encountered secondary 
loss of response, underscoring the pressing need 
for precision treatment of biological agents per-
sonalized to individual patient needs.22,23 
Currently, new biological agents such as anti-
IL-12/IL-23 inhibitors have been developed and 

Table 6. New-onset clinical outcomes following UST treatment during the follow-up period.

Clinical outcomes Early UST use (n = 105) Late UST use (n = 132) p Value

Composite outcome, n (%) 16 (15.2) 51 (38.6) <0.001

Hospitalization, n (%) 13 (12.4) 39 (29.5) 0.002

Treatment escalation, n (%) 7 (6.7) 30 (22.7) <0.001

Behavior progression, n (%) 10 (9.5) 19 (14.4) 0.256

CD-related surgeries, n (%) 7 (6.7) 11 (8.3) 0.630

CD, Crohn’s disease; UST, Ustekinumab.

Figure 2. Comparison of clinical outcomes between early UST use and late UST use in patients with CD.
CD, Crohn’s disease; UST, Ustekinumab.
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Figure 3. Kaplan-Meier curve for CD-related complications stratified by early UST use and late UST use. (a) 
CD-related hospitalization. (b) CD-related treatment escalation. (c) Progression in disease behavior. (d) CD-
related intestinal surgeries.
CD, Crohn’s disease; UST, Ustekinumab.

are emerging as promising alternative therapies in 
the clinical management of CD.24 Real-world evi-
dence has demonstrated that UST achieved nota-
ble success in both inducing and sustaining 
remission in individuals with IBD who are refrac-
tory to anti-TNF agents or conventional ther-
apy.6,25,26 In addition, UST also demonstrated its 
efficacy in treating perianal refractory CD and 
other extra-intestinal manifestations, showcasing 
its versatility in addressing a range of CD-related 
complications.27,28 Importantly, UST has been 
linked to a reduced risk of infection and other 
adverse events, which further enhances its appeal 
as a safer and more tolerable therapeutic option 
for patients with complex or treatment-resistant 
CD.27,28 Despite UST offers significant advan-
tages in enhancing clinical and endoscopic 

remission for patients who have not responded to 
primary anti-TNF therapy, serving as a valuable 
secondary treatment option, there remains a 
dearth of information regarding the definition of 
the window of opportunity and the optimal tim-
ing for initiating UST therapy. The precise defi-
nition of the window of opportunity in early CD 
treatment suggests that early effective treatment 
within a certain period soon after disease diagno-
sis may contribute to the prevention of bowel 
damage and disability.14 Substantial evidence is 
increasingly endorsing the early use of biologic 
therapy for patients with CD, and a recent meta-
analysis demonstrated that the use of biologics 
within the first 2 years after diagnosis or in a top-
down strategy is associated with significantly 
higher rates of clinical and endoscopic remission 
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and with lower relapse rates compared with con-
ventional step-up management.10,29 A recent ran-
domized controlled trial (RCT), PROFILE, also 
found that in patients newly diagnosed with active 
CD who had well-balanced clinical characteris-
tics and disease activity at baseline, top-down 
therapy using a combination of infliximab and an 
immunomodulator was more effective than accel-
erated step-up therapy, resulting in higher rates of 
steroid-free and surgery-free remission, as well as 
endoscopic remission.8 Notably, the patients in 
this study had a median disease duration of only 
12 days, which suggested that the benefits of 
intervention with biologics may be maximized in 
the early stages of the disease. In this study, our 
results supported the benefit of initiating UST 

therapy within 24-month window of opportunity 
to achieve favorable clinical outcomes, with par-
ticular emphasis on the first 6 months following 
the initial diagnosis. We found high clinical and 
endoscopic remission rates of 76.2% and 50.5% 
in early UST initiators at 6 months after treat-
ment, which were in agreement with previous 
clinical trials that started infliximab treatment in 
patients with a median disease duration of 
<2 years and that demonstrated one of the high-
est endoscopic remission rates of 44% at week 
26.15 It is worth noting that our results exhibited 
significant advantages in improved clinical out-
comes for CD patients in early UST use group as 
compared to those with vedolizumab treatment 
(38% in clinical remission and 29% in endoscopic 

Figure 4. Kaplan-Meier curve for CD-related complications stratified by UST-enabled disease duration: 
⩽2 years, >2 years and ⩽5 years, >5 years. (a) CD-related hospitalization. (b) CD-related treatment escalation. 
(c) Progression in disease behavior. (d) CD-related intestinal surgeries.
CD, Crohn’s disease; UST, Ustekinumab.
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remission).18 Nevertheless, our research did not 
yield conclusive comparative data regarding the 
clinical outcomes between early intervention with 
anti-TNF agents and UST, and this absence of 
direct comparison appeals to the need for further 
studies to elucidate the relative efficacy of these 
two therapeutic approaches when initiated 
promptly after diagnosis. In addition, there were 
very clear differences between the early UST use 
cohort and the late UST use cohort in terms of 
previous medication history (steroids, immune 
modulators, and biologics), prior surgery, and the 
presence of a B3 phenotype. Even though the 
multivariable analysis identified shorter disease 

duration as independently associated with treat-
ment response, it is likely that the demographic 
and therapeutic differences at baseline may 
explain this association. Therefore, cohorts with 
matched baseline characteristics as detailed above 
should be constructed to further verify our 
conclusions.

Predicting the response to biologics in IBD is a 
critical aspect, and personalized medicine holds 
the promise of enhancing treatment efficacy, min-
imizing the risk of adverse drug events, and cur-
tailing healthcare costs by establishing the most 
suitable therapy for a selected patient.30,31 

Table 7. Rates of adverse events during the period of UST treatment.

Adverse events Early UST use (n = 105) Late UST use (n = 132) p Value

All adverse events, n (%) 22 (21.0) 24 (18.2) 0.592

Infection, n (%) 9 (8.6) 12 (9.1) 0.889

 Community-acquired pneumonia 2 (1.9) 7 (5.3) 0.309

 Clostridioides difficile colitis 6 (5.7) 2 (1.5) 0.157

 CMV colitis 2 (1.9) 1 (0.8) 0.842

 Urinary tract infection 2 (1.9) 0 (0.0) 0.380

 Cellulitis 0 (0.0) 2 (1.5) 0.581

 Vulvitis 0 (0.0) 1 (0.8) 1.000

 Otitis media 0 (0.0) 1 (0.8) 1.000

Dermatological lesions, n (%) 6 (5.7) 3 (2.3) 0.301

 Rash 5 (4.8) 2 (1.5) 0.280

 Eczema 0 (0.0) 1 (0.8) 1.000

 Herpes zoster 1 (1.0) 0 (0.0) 0.443

Arthralgia, n (%) 1 (1.0) 3 (2.3) 0.782

Headache, n (%) 0 (0.0) 1 (0.8) 1.000

Peripheral neuropathy, n (%) 2 (1.9) 1 (0.8) 0.842

Massive lower gastrointestinal 
bleeding, n (%)

1 (1.0) 0 (0.0) 0.443

Infusion reaction and hypersensitivity, 
n (%)

2 (1.9) 2 (1.5) 1.000

Malignancy, n (%) 1 (1.0) 1 (0.8) 1.000

CMV, cytomegalovirus; UST, Ustekinumab.
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Ileocolonic disease, no prior surgery, and uncom-
plicated phenotype had been reported to be asso-
ciated with better responses to UST in CD.32 
However, no specific biomarker for UST response 
has been identified in clinical practice of IBD, as 
noted in another review.30 In the present study, 
the initiation of UST therapy in the early stages 
emerged as the sole positive predictor associated 
with achieving both clinical and endoscopic 
remission in the included patients with CD. In 
addition, multivariate logistic regression analyses 
have uncovered that the presence of active peria-
nal disease and high disease severity at baseline 
are independent factors that may significantly 
predict a diminished response to UST treatment 
even in CD patients with short-duration disease. 
Although in a large real-life multicenter cohort 
study, roughly 40% of the patients with active 
perianal CD failing multiple biologic agents 
reached success on perianal disease at 6 months 
with clinical success, clinical and endoscopic out-
comes could not be evaluated simultaneously.28,33 
Similar results to our research were found in 
another study that perianal disease, Harvey-
Bradshaw Index, current opioid use, and current 
corticosteroid use are associated with UST failure 
after dose intensification in CD.34 Further pro-
spective research is essential to refine the applica-
tion of early UST therapy for patients with CD, 
particularly those with active perianal disease or 
high disease severity.

Despite UST has consistently demonstrated its 
effectiveness in achieving clinical and endoscopic 
remission, the evidence regarding its early inter-
vention’s impact on the prevention of long-term 
complications in CD remains sparse.35 In our 
study, newly diagnosed CD patients who started 
biological therapy within 24 months of the diag-
nosis, 15.2% (16/105) of the patients developed 
CD-related complications during follow-up, 
while 38.6% (51/132) of the patients in late UST 
group reached the predefined complications. In 
terms of long-term outcomes, previous research 
has focused on treatment discontinuation, clinical 
and endoscopic remission, health-related quality 
of life, adverse events, and so on, but few studies 
reported CD-related complications such as dis-
ease progression, hospitalization rate, and intes-
tinal resection.26,35–37 Interestingly, in contrast 
to the outcomes observed with anti-TNF thera-
pies, our study revealed that early administra-
tion of UST was associated with a reduced 

number of overall hospitalizations and instances 
of treatment escalation. However, this did not 
translate to a significant difference in colectomy 
rates or the progression of disease behavior 
between patients who received early versus late 
UST treatment. This distinction suggested that 
while early UST intervention may influence cer-
tain aspects of management in CD, its impact on 
the overall disease course and the need for surgi-
cal interventions may be more nuanced and 
require further exploration. Furthermore, our 
study reported no deaths, and no new safety con-
cerns were identified during the safety monitoring 
phase. These findings emphasized the signifi-
cance of initiating UST therapy at an early stage 
in the management of CD, aiding clinicians in 
making informed decisions about the timing of 
UST treatment within the disease trajectory. 
Further investigation is necessary to fully under-
stand the extent to which early UST therapy can 
mitigate the development of chronic issues associ-
ated with CD, such as strictures, fistulas, and the 
need for surgical interventions.

Strengths and limitations
The strengths of our study are notable, particu-
larly the inclusion of a substantial patient cohort 
and the extended follow-up periods, both of 
which reflect real-world clinical scenarios. 
Standardizing treatment strategies were imple-
mented among study subjects, and clinical data 
were sourced from a well-established IBD patient 
registry of our center. Our data are concordant 
with studies of TNF antagonist medications in 
CD showing a benefit in early intervention, and 
this extension broadens the scope of our under-
standing and offers new perspectives on the tim-
ing and selection of biologic therapies for CD. It 
is important to acknowledge the limitations of our 
study, which include its retrospective design, the 
absence of standardized follow-up assessments, 
and the presence of some missing data, particu-
larly in the areas of endoscopic and radiological 
evaluations, and these factors could potentially 
limit the power of our findings. While our results 
showed active perianal disease and severe dis-
ease were negatively associated with clinical and 
endoscopic remission in both early and late UST 
use groups, we were unable to characterize fis-
tula response as perianal examinations were not 
universally documented for all patients. 
Consequently, there is a clear need for rigorous, 
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RCTs with extended follow-up periods to yield 
more robust evidence that can inform early treat-
ment decisions involving UST in the manage-
ment of CD.

Conclusions
In summary, patients with CD who were treated 
with UST and had a disease duration of 24 months 
or less showed significantly enhanced outcomes, 
with notably higher rates of both clinical and 
endoscopic remission compared to those with 
longer disease duration. In contrast, patients with 
CD featuring active perianal complications and 
severe disease might not exhibit the same level of 
improvement when treated with UST. The com-
bined safety and efficacy of UST positions it as a 
compelling candidate for early, proactive inter-
vention, with the aim of achieving sustainable dis-
ease modification in CD. Further research is 
essential to investigate the potential long-term 
benefits of initiating UST early in the treatment 
process, particularly its capacity to halt or delay 
the progression of CD.
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