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Abstract

Background and aims: The IM-UNITI study and long-term extension (LTE) evaluated the
long-term efficacy, safety, and immunogenicity of subcutaneous ustekinumab maintenance therapy
in patients with Crohn’s disease (CD). Here we report final results of IM-UNITI LTE through 5
years.

Methods: Patients completing safety and efficacy evaluations at Week 44 of the maintenance
study were eligible to participate in the LTE and continue the treatment they were receiving.
Unblinding occurred after completion of maintenance study analyses (August 2015), and
patients receiving placebo were discontinued. No dose adjustment occurred in the LTE. Efficacy
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assessments were conducted every 12 weeks until unblinding and at dosing visits thereafter
through Week 252. Serum ustekinumab concentrations and anti-drug antibodies (ADAS) were
evaluated through Weeks 252 and 272, respectively.

Results: Using an intent-to-treat analysis of all patients randomized to ustekinumab at
maintenance baseline, 34.4% of patients in the g8w group and 28.7% in the g12w group

were in clinical remission at Week 252. Corresponding remission rates among patients who
entered the LTE were 54.9% and 45.2%. Overall, adverse event rates (per 100 patient-years)

from maintenance Week 0 through the final visit were generally similar in the placebo and
combined ustekinumab groups for all adverse events (440.3 vs. 327.6), serious adverse events
(19.3 vs. 17.5), infections (99.8 vs. 93.8), and serious infections (3.9 vs. 3.4). Serum ustekinumab
concentrations were maintained throughout the LTE. ADAs occurred in 5.8% of patients who
received ustekinumab during induction and maintenance and continued in the LTE.

Conclusion: Patients receiving subcutaneous ustekinumab maintained clinical remission through

5 years. No new safety signals were observed. ClinicalTrials.gov number NCT01369355

Keywords
Ustekinumab; Crohn’s disease; long-term extension

INTRODUCTION

Crohn’s disease (CD) is a chronic, progressive inflammatory disorder frequently requiring
long-term therapy to control disease activity.l Many current maintenance therapies for

CD have important limitations including inadequate efficacy and undesirable adverse
events (AEs). Although corticosteroids are commonly used to induce remission,2 long-term
use is associated with toxicity, resistance, dependence, and increased risk of mortality.3
Immunosuppressants are often used for maintenance treatment, however thiopurines are
associated with increased risk of skin cancer and lymphoma and susceptibility to viral
infection.* Methotrexate can cause liver toxicity® and acute pneumonitis.® Although tumor
necrosis factor (TNF) antagonists are generally safe and effective for long-term treatment,
patients frequently lose response, often through development of anti-drug antibodies
(ADAs).” Moreover, rates of serious infection such as bacterial pneumonia and tuberculosis
are increased with TNF antagonists. Clinical experience with newer biologic therapies like
ustekinumab is not as extensive as for TNF antagonists. Long-term safety and effectiveness
studies are needed to fully assess the therapeutic index of these agents.

The IM-UNITI study and long-term extension (LTE) evaluated subcutaneous (SC)
ustekinumab maintenance treatment in patients with CD who had received intravenous
(1V) ustekinumab induction treatment.8 Previous publications showed that ustekinumab
maintenance treatment was safe and effective through 3 years with low ADA rates. 10
Among patients who responded to IV ustekinumab induction and were randomized in the
maintenance study, 43.0% of patients in the SC ustekinumab every 8 weeks (q8w) group
and 38.0% of patients in the SC ustekinumab every 12 weeks (q12w) group were in clinical
remission at Week 152.10

Clin Gastroenterol Hepatol. Author manuscript; available in PMC 2023 March 01.
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Here, we report the final results of the IM-UNITI LTE based upon data accrued through 5
years, representing the longest duration of anti-interleukin (IL)12/23 treatment reported to
date in patients with inflammatory bowel disease (IBD).

METHODS
Study Design and Endpoints

The CD ustekinumab program included two randomized double-blind, placebo-controlled,
8-week, 1V induction studies (UNITI-1/UNITI-2), a SC maintenance study through Week
44 (IM-UNITI), and an LTE through Week 272. Detailed study designs, as well as

results through Week 156, have been previously published.8-10 Briefly, patients who
responded to ustekinumab IV induction were randomized to SC placebo or ustekinumab
(90 mg g8w or g12w) maintenance (Supplemental Figure 1). Patients who did not initially
respond to ustekinumab or placebo IV induction were given a single dose of SC or IV
ustekinumab, respectively, 8 weeks after induction (Week 0 of IM-UNITI). If these patients
were subsequently in response 8 weeks later, they continued to receive SC ustekinumab
maintenance (90 mg g8w or g12w, respectively) as part of the nonrandomized population.
Patients responding to placebo 1V induction were also included in the nonrandomized
population and continued to receive placebo maintenance. Patients who completed safety
and efficacy evaluations at Week 44 and, in the opinion of the investigator, might benefit
from continued treatment, had the opportunity to participate in the LTE and continue the
treatment they were receiving at Week 44. Unblinding occurred after Week 44 analyses
were completed (August 2015). At this time, patients still receiving SC placebo were
discontinued from the study, and patients receiving ustekinumab continued their current
dosage in an open-label fashion. Between Week 8-32, patients with loss of response (CDAI
score =220 points and a =100-point increase from the Week 0 score) could have a single
dose adjustment (Supplemental Figure 1). No dose adjustment occurred in the LTE.

In the LTE, efficacy assessments were conducted every 12 weeks until unblinding, and then
at q8w or g12w dosing visits. A full Crohn’s Disease Activity Index [CDAI] score was
collected at these visits.1 Clinical remission was defined as a CDAI score of <150 points,
and clinical response was defined as a reduction from induction Week 0 in the CDAI score
of =100 points [or a CDAI score of <150]. Corticosteroid-free remission was defined as a
CDAI score of <150 points in a patient who was not receiving corticosteroids in the 7 days
prior to the visit.

Analyses of serum ustekinumab concentrations and ADAs were evaluated through Week
252 and Week 272 respectively, using the validated drug-tolerant electrochemiluminescent
immunoassay method on the Meso Scale Discovery (MSD®) platform (Gaithersburg,
Maryland, United States of America) described previously.1? Serum ustekinumab
concentrations were assessed over time during the LTE. Comparisons of serum ustekinumab
concentrations between dose regimens were based on trough concentrations at common
dosing visits and were included in the analysis for data points between Weeks 96 and 252.

Clin Gastroenterol Hepatol. Author manuscript; available in PMC 2023 March 01.
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Statistical Analyses

RESULTS

Efficacy data through 5 years are presented using a few methods. First, an intent-to-treat
analysis on all originally randomized patients from Week 0 of the maintenance study. In
this analysis, patients with missing data at an analysis time point, including those who
discontinued or did not enter the LTE, were considered to be not in clinical remission
regardless of their CDAI score. In addition, patients who met prespecified treatment failure
criteria prior to an analysis time point were considered to be not in clinical remission

at all subsequent time points regardless of their CDAI score. Treatment failure criteria
were: having CD-related surgery due to lack of efficacy of study agent (excluding minor
procedures such as drainage of superficial abscess or seton placement), discontinuation of
study agent due to lack of efficacy or due to an AE of worsening CD, loss of clinical
response (from Week 8-32), or initiation of or increase in dose of corticosteroids or
immunosuppressants (prior to Week 44 only).

Additionally, analyses were conducted that focused solely on randomized patients in the
maintenance study who continued in the LTE. In the nonresponder imputation analysis,
patients with missing data or who met treatment failure rules were considered to be
nonresponders or not in clinical remission regardless of their CDAI score. Treatment
failure criteria in this analysis were: having CD-related surgery due to lack of efficacy

of study agent (excluding minor procedure such as drainage of superficial abscess or seton
placement) or discontinuation of study agent due to lack of efficacy or due to an AE
indicated of worsening CD prior to the designated analysis timepoint.

An observed case analysis on randomized patients in the maintenance study who continued
in the LTE was also conducted, in which neither missing data nor treatment failure rules
were applied. Finally, a modified observed case analysis of randomized patients in the
maintenance study who continued in the LTE was also conducted, where treatment failure
rules were applied. Treatment failure criteria in this analysis were: CD-related surgery due
to lack of efficacy of study agent (excluding minor procedure such as drainage of superficial
abscess or seton placement) or discontinuation of study agent due to lack of efficacy or due
to an AE of worsening CD prior to the designated analysis timepoint.

Safety was evaluated by summarizing AEs, serious AEs, infections, serious infections, and
malignancies per 100 patient-years in all patients entering the LTE and in randomized
patients in the LTE who had received at =1 dose of study agent.

All authors had access to the study data and reviewed and approved the final manuscript.

Patient disposition

As previously reported,8-10 397 patients who responded 8 weeks after 1V ustekinumab
induction were randomized to SC maintenance treatment with placebo, ustekinumab 90
mg g12w, or ustekinumab 90 mg g8w. After completing IM-UNITI Week 44 primary
endpoint, 298 of the randomized patients entered the LTE (Supplemental Figure 2). Table
1 summarizes patient characteristics, including CDAI scores, Inflammatory Bowel Disease

Clin Gastroenterol Hepatol. Author manuscript; available in PMC 2023 March 01.
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Questionnaire (IBDQ) scores, C-reactive protein (CRP) levels, clinical remission rates,

and corticosteroid and immunosupressant use at maintenance baseline for all randomized
patients and at Week 44 for randomized patients who entered the LTE. Of patients who
entered the LTE, 77.4% receiving ustekinumab q12w, 84.1% receiving q8w, and 63.4% who
had previously dose adjusted (prior to Week 44) were in clinical remission at Week 44
(Table 1).

Among patients who were randomized to ustekinumab maintenance and entered the LTE,
approximately half (124/237; 52.3%) completed dosing through 5 years. The most common
reasons for discontinuation were AEs, lack of efficacy, and withdrawal of consent (Table
2). Rates of discontinuation were similar between individual ustekinumab SC dose groups
(46.4% in the 12w group and 41.5% in q8w). Patients receiving SC placebo in the LTE
discontinued in August 2015 after study unblinding and completion of Week 44 analyses.
Because of this, patients in the placebo group have variable lengths of follow-up in the
LTE. Of the 131 patients who were randomized to placebo at maintenance baseline, data
were available through Week 44 for 72.5% (95/131) of these patients, through Week 92 for
43.5 % (57/131), through Week 164 for 20.6% (27/131), and through Week 252 for 13.0%
(17/131).

Overall, 16.8% (50/298) of randomized patients who entered the LTE met treatment failure
criteria and were considered to be not in clinical response or remission at subsequent time
points through Week 252, including 1 (0.3%) with a CD-related surgery due to lack of
efficacy of study agent (drainage with seton placement), 25 (8.4%) who discontinued study
agent due to a lack of efficacy, and 24 (8.1%) who discontinued study agent due to an AE of
worsening CD.

Intent-to-treat analysis of all patients originally randomized in the maintenance study

Figure 1 shows clinical remission rates over the full 5 years of treatment, using an intent-to-
treat analysis from Week 0 of IM-UNITI for all originally randomized induction responders,
applying missing data rules (including patients who did not enter the LTE or discontinued)
and treatment failure rules (carrying forward treatment failures that occurred any time during
the study including before Week 44). At Week 252, 28.7% in the q12w group and 34.4%

in the g8w group were in clinical remission (Figure 1A). Among TNF antagonist-naive
patients, remission rates were 28.3% for the g12w group and 44.2% for q8w (Figure 1B).
Remission rates after 5 years for the TNF antagonist-failure subset were 22.8% and 21.4%,
respectively; Figure 1C, however, durability within both subsets was similarly consistent
over time. Specifically, the proportion of patients in remission in each dose group decreased
by approximately 5% each year from years 1 through 5.

Randomized patients who entered the LTE

Nonresponder imputation analysis in the LTE—Among randomized patients who

entered the LTE at Week 44, rates of clinical remission at Week 252 were 45.2% in the q12w
group and 54.9% in the g8w group (Table 3). Clinical remission rates over time from Weeks
44-252 are presented in Supplemental Figure 3. Of the patients in clinical remission at Week

Clin Gastroenterol Hepatol. Author manuscript; available in PMC 2023 March 01.
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252, 89.5% (34/38) and 93.3% (42/45), respectively, were also not receiving corticosteroids
(ie, corticosteroid-free remission) at Week 252.

At maintenance baseline, 40.5% (34/84) of patients in the q12w group and 41.5% (34/82)
of patients in the q8w group were receiving oral corticosteroids (Table 1). Of these patients,
73.5% (25/34) in the q12w group and 64.7% (22/34) of patients in the g8w group were

no longer receiving corticosteroids at Week 252 (Table 3). The mean daily prednisone
equivalent dose for patients receiving corticosteroids at maintenance baseline was 15.7
mg/day for those in the 12w group and 15.2 mg/day for those in the g8w group. The
average dose was reduced at Week 44 to 4.3 and 5.3 mg/day in the q12w and g8w groups,
respectively. These decreases were maintained through Week 252 (4.5 and 3.6 mg/day,
respectively; Supplemental Figure 4). In the LTE, 11 patients (4.6%) receiving ustekinumab
had CD-related surgery.

Observed case—Figure 2 shows the remission rates among patients who had data
available at the assessment timepoint (observed case analysis). Of the patients who had

data at Week 252, 84.8% (39/46) in the g12w group, 90.0% (45/50) in the g8w group, and
91.2% (31/34) in the prior dose adjustment group were in clinical remission at Week 252.

In the modified observed case analysis (treatment failure rules applied), remission rates were
61.3% (38/62), 76.3% (45/59), and 63.3% (31/49), respectively.

Week 16 Induction Responders—Week 16 induction responders were patients who did
not respond 8 weeks after 1V ustekinumab induction, but subsequently were in response at
Week 16 (after the first 90mg SC injection at Week 8). These patients continued to receive
g8w treatment throughout the maintenance study and LTE as part of the nonrandomized
population. Remission rates at Week 252 in these patients were similar to the randomized
population, with 43.8% (88/201) in remission at Week 252.

Of the 567 ustekinumab-treated patients from the randomized and nonrandomized
populations who entered the LTE, 61 had =1 open and draining fistula at induction baseline.
At Week 252, 24/31 (77.4%) of these patients with data available were in fistula response
(defined as a 250% reduction in number of draining fistulas).

From maintenance Week 0 through the final safety visit, patients in the combined
(randomized and nonrandomized) ustekinumab group had 2267.6 total patient-years of
follow-up, with 856.1 patient-years in the q12w group and 1411.4 patient-years in the q8w
group and an average duration of follow-up of 209.0 weeks and 207.3 weeks, respectively
(Table 4). Overall, safety events (per 100 patient-years) were generally similar in the placebo
and combined ustekinumab groups for all AEs (440.3 vs. 327.6), serious AEs (19.3 vs.

17.5), infections (99.8 vs. 93.8), and serious infections (3.9 vs. 3.4, respectively).

From Week 44 through the final safety visit, 4.53 and 3.19 treatment-emergent serious
infections per 100 patient-years occurred in the placebo and combined ustekinumab

Clin Gastroenterol Hepatol. Author manuscript; available in PMC 2023 March 01.
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groups, respectively (Supplement Table 1). Serious infections occurring on ustekinumab

at a rate of =0.1 per 100 in the full LTE included: anal abscess, pneumonia, cellulitis,
diverticulitis, gastroenteritis, abdominal abscess, perirectal abscess, pyelonephritis, sepsis,
and cholecystitis. (Supplemental Table 1). Only one case of active TB was reported through
Week 96.°

As previously reported,® 10 6 deaths occurred between Weeks 0 and 156 (sudden death
[ustekinumab g8w] and cardiopulmonary arrest [ustekinumab q12w], suicide [ustekinumab
q8w], end-stage renal disease [ustekinumab q8w], acute myocardial infarction [ustekinumab
g12w], and septic shock [ustekinumab g8w]; Table 4). No additional deaths were reported
after Week 156.

From Week 0 through Week 252, among all patients entering the LTE, rates of

malignancies (events per 100 patient-years) were 1.70 in the placebo and 1.06 in the
combined ustekinumab group (Table 4). Four malignancies (excluding non-melanoma

skin cancer [NMSC]) were previously reported through Week 156: testicular seminoma,
adenocarcinoma of the small intestine, and chronic myeloid leukemia in patients receiving
ustekinumab and papillary thyroid cancer in a placebo-treated patient.? Six additional
malignancies (excluding NMSC) were reported between Weeks 156 and 272. One
intraocular melanoma and one renal cell carcinoma occurred in patients on g12w, and the
events on q8w were endometrial adenocarcinoma, lentigo maligna melanoma, lobular breast
cancer in situ, and pancreatic carcinoma. No lymphomas were observed throughout the LTE.

Pharmacokinetics and Immunogenicity

Serum ustekinumab concentrations were maintained during the LTE at levels similar to those
observed during the maintenance study, with steady-state levels in patients receiving q8w
dosing approximately 3-fold greater than those in patients receiving q12w dosing. In the
patients randomized to q8w, median serum steady-state trough ustekinumab concentrations
ranged from 2.04 to 2.37 ug/mL between Weeks 8-44 and from 2.18 to 3.13 pug/mL between
Weeks 44-252. In patients randomized to q12w who did not receive dose adjustment,
median serum steady-state trough ustekinumab concentrations ranged from 0.62 to 0.76
ug/mL between Weeks 8-44 and from 0.71 to 0.88 ug/mL between Weeks 44-252.

Among 532 patients who received ustekinumab during induction and maintenance and
continued on ustekinumab in the LTE, the incidence of ADAs remained low, with 5.8%

of patients (31/532) testing positive at one or more visits through 5 years. Nearly half of
these patients (14/31, 45%) were positive at only one visit and negative at all other visits.
Of patients who received ustekinumab q8w and q12w, 5.0% and 7.0%, respectively, had
antibodies =1 visit. The incidence of antibodies to ustekinumab was low, regardless of
concomitant immunosuppressive therapy use. Among the 181 patients in the 8w and q12w
groups who were receiving immunosuppressants at Week 44, 14 patients (7.7%) developed
antibodies at any time during the study, compared to 17 of 351 patients (4.8%) not receiving
immunosuppressants. In patients randomized to ustekinumab, the proportion of patients in
clinical remission at Week 252 was 46.7% (7/15) for those who had ADAs detected at any
time during the study and 48.2% (107/222) for those who did not have ADAs detected at any
time during the study.

Clin Gastroenterol Hepatol. Author manuscript; available in PMC 2023 March 01.
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DISCUSSION

This study presents efficacy and safety data from 5 years of ustekinumab treatment, the
longest treatment experience with an antibody to 1L-12/23 in IBD patients thus far reported.
Results show that long-term SC ustekinumab therapy was well tolerated and effective at
maintaining clinical remission through 5 years in patients who were TNF antagonist-naive,
as well as those who did not respond to, had lost response to, or were intolerant of TNF
antagonists.

We evaluated the treatment effect of ustekinumab maintenance in all patients who had
responded to IV ustekinumab induction and were randomized to SC maintenance therapy,
following these patients throughout the 1-year maintenance study and 4-year LTE. In

the intent-to-treat analyses, patients who discontinued, received dose adjustment, or met
prespecified treatment failure criteria were considered not to be in clinical remission at
subsequent timepoints. Even with this conservative analysis approach, 28.7% of patients in
the q12w and 34.4% in the q8w group were in clinical remission at 5 years (Week 252).
Notably, this analysis shows that among patients who were TNF antagonist-naive, close to
half (44%) of those who responded to IV ustekinumab induction were in remission 5 years
later on SC g8w maintenance.

Throughout the LTE, the proportion of patients in clinical remission decreased by only
approximately 5% each year and was primarily driven by patient discontinuation. The most
common reasons for discontinuation were AEs (including those related to CD), lack of
efficacy, and withdrawal of consent. However, many discontinuations were unrelated to
efficacy. Nearly one-third of the patients who discontinued withdrew consent, highlighting
the difficulty of maintaining patient enrollment in a long-term clinical trial. Importantly,
through 5 years, approximately half of the patients who entered the LTE continued through
the final dosing visit, providing a robust dataset. As shown in the observed case analysis,
among patients who continued through the final efficacy visit at Week 252, 84.8% of the
patients in the g12w and 90.0% in the g8w group were in clinical remission.

Ustekinumab g12w and g8w doses generally performed similarly during the LTE for most
clinical measures. The q8w dose appeared to have numerically greater percentages of
patients in clinical remission than the gq12w, particularly in the last year of the LTE among
TNF antagonist-naive patients. However, the study was not designed or powered to evaluate
differences between individual ustekinumab treatment regimens.

Corticosteroid-free remission rates were high in both groups at Week 252, and the
majority of patient who in remission at Week 252 were not receiving corticosteroids.
Additionally, the majority of patients who were receiving corticosteroids at maintenance
baseline and entered the LTE were able to taper off corticosteroids successfully and were
not receiving them at Week 252. Previous analysis of IM-UNITI data through 3 years did
not show an increase in efficacy or impact on ADAs with concurrent immunosuppressant
use, suggesting that concomitant use of immunosuppressants with ustekinumab is not
necessary.10 Approximately 70% of patients were receiving ustekinumab monotherapy (ie,
not receiving immunosuppressants) at Week 252.

Clin Gastroenterol Hepatol. Author manuscript; available in PMC 2023 March 01.
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Pharmacokinetic results showed that long-term SC ustekinumab dosing during the LTE
maintained serum ustekinumab concentrations at levels similar to those observed during
the maintenance study. Patients receiving g8w dosing consistently had approximately 3-fold
greater steady-state serum ustekinumab levels compared with those receiving g12w dosing.

Consistent with previous reports from this study 219 and long-term studies of ustekinumab
in psoriatic conditions,12 13 ADA rates remained low through the LTE and did not

appear to have clinical relevance. This is in contrast to TNF antagonist agents, in

which immunogenicity has been shown to lead to treatment failure.1* Concomitant
immunosuppressant therapy may be required to reduce immunogenicity of these agents.

In our study, ADA formation rates were not higher in patients receiving ustekinumab
monotherapy than those receiving concomitant immunosuppressants.

Data from this study confirm that the safety profile of ustekinumab in CD through 5

years remains consistent with the established safety profile of ustekinumab in psoriasis

and psoriatic arthritis. Through 5 years of IM-UNIT], rates of safety events (including

AEs, serious AEs, infection, serious infections, and AEs leading to discontinuation) were
comparable between ustekinumab- and placebo-treated patients. Previous studies have
indicated that the use of anti-TNF agents carries the risk of TB infection in IBD patients.1>
However, there was no evidence for increased risk for opportunistic infections or TB in IM-
UNITI maintenance and LTE. Additionally, through 5 years of ustekinumab maintenance
treatment in this study, there was no evidence that ustekinumab increased the risk of death,
anaphylactic and delayed hypersensitivity (serum-like sickness) reactions, or malignancy.

In conclusion, through 5 years of cumulative data from UNITI/IM-UNITI trials,
ustekinumab 90 mg SC g12w and g8w safely maintained clinical response and remission in
patients with CD.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Abbreviations list:

ADA anti-drug antibodies

AE adverse event

CD Crohn’s disease

CDAI Crohn’s disease activity index

Cl confidence interval

CRP c-reactive protein

IBDQ Inflammatory Bowel Disease Questionnaire

IL interleukin

v intravenous

LTE long-term extension

MSD Meso Scale Discovery

NMSC non-melanoma skin cancer

PBO placebo

Q8w every 8 weeks

Ql2w every 12 weeks

SC subcutaneous

B tuberculosis

TNF tumor necrosis factor

UST ustekinumab
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WHAT YOU NEED TO KNOW
BACKGROUND:

Data from the IM-UNITI trial showed that ustekinumab was safe and effective in patients
with Crohn’s disease though 3 years.

FINDINGS:

5 years of cumulative data from IM-UNITI showed that ustekinumab maintained clinical
response and remission in Crohn’s disease and confirmed the established safety profile of
ustekinumab in psoriatic diseases.

IMPLICATIONS FOR PATIENT CARE:

Data from this study suggest that concomitant use of immunosuppressants with
ustekinumab is not necessary. At 5 years, the majority of patients in remission were
not receiving corticosteroids.
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Figure 1.

Clinical remission over time through Week 252 (intent-to treat analysis 2P) for (A) all
patients randomized in the maintenance study, (B) TNF antagonist-naive patients, and (C)
TNF-antagonist failure patients
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Summary of patient characteristics of randomized patients in the maintenance study at maintenance baseline

(Week 0) and of randomized patients entering the LTE at Week 44

Patient characteristics at maintenance baseline (Week 0) for all randomized patients

Placebo? Ustekinumab 90 mg q12w  Ustekinumab 90 mg q8w

N 133 132 132
Median CDAI 135.0 134.0 127.0
Median IBDQ 167.0 172.0 176.5
Median CRP (mg/L) 4.28 5.16 4.46
Patients in clinical remission at maintenance baseline.
N 80 (60.2%) 80 (60.6%) 80 (60.6%)
Patients receiving corticosteroids at maintenance 51 46 53
baseline (P.Eq dose; excluding budesonide) (mg/day)

Mean (SD) 18.3 (11.01) 18.7 (11.48) 18.8 (10.37)
Immunosupressants 47 (35.3%) 52 (39.4%) 44 (33.3%)

6-MP/AZA 38 (28.6%) 44 (33.3%) 31 (23.5%)

MTX 9 (6.8%) 8 (6.1%) 13 (9.8%)

Patient characteristics at Week 44 for randomized patients entering the LTE

Ustekinumab 90 mg q12w

Ustekinumab 90 mg q8w

Prior dose adjustment b

N 84

Median CDAI 95.5

Median IBDQ 189.0

Median CRP 35

Patients in clinical remission 65 (77.4%)

Patients receiving corticosteroids at maintenance

baseline (including budesonide) 34/84 (40.5%)

Patients receiving corticosteroids at maintenance

baseline (P.Eq dose; excluding budesonide) (mg/day)  25/84 (29.8%)
Mean (SD) 15.7 (11.26)

Immunomodulatory drugs 32 (38.1%)
6-MP/AZA 27 (32.1%)
MTX 5 (6.0%)

82
705

185.5

37

69 (84.1%)

34/82 (41.5%)

26/82 (31.7%)
15.2 (9.01)

26 (31.7%)
20 (24.4%)

6 (7.3%)

71
130.0
171.0

4.0

45 (63.4%)

38/71 (53.5%)

30/71 (42.3%)
18.6 (10.08)
22 (31.0%)
18 (25.4%)

4 (5.6%)

6-MP, 6- methyl prednisone, AZA, azathioprine, CDAI, Crohn’s Disease Activity Index; CRP, C-reactive protein; IBDQ, Inflammatory Bowel
Disease Questionnaire; IV, intravenous; LTE, long-term extension; MTX, methotrexate; P.Eq, prednisone equivalent, q12w, every 12 weeks; q8w,

every 8 weeks; SC, subcutaneous; SD, standard deviation

a_.. L . . . . . . . .
Patients who were in clinical response to ustekinumab IV induction dosing and were randomized to placebo SC on entry into this maintenance

study. Patients who were in clinical response to ustekinumab IV induction dosing, were randomized to receive study drugs on entry into this

maintenance study, and did not meet loss of response criteria from Week 8 through Week 32.

Patients who were in clinical response to ustekinumab induction dosing, were randomized, met loss of clinical response criteria from Week 8
through Week 32, and initiated ustekinumab 90 mg SC q8w (for patients randomized to receive placebo SC or ustekinumab 90 mg SC q12w on

Clin Gastroenterol Hepatol. Author manuscript; available in PMC 2023 March 01.
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entry into this maintenance study) or continue ustekinumab 90 mg SC q8w (for patients randomized to receive ustekinumab 90 mg SC g8w on
entry into this maintenance study) in this maintenance study.
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Table 2.

Number of randomized patients who discontinued study agent during the LTE (through final Week 252 dosing
visit)

1duosnuey Joyiny

1duosnuen Joyiny

Placebo SC& Ustekéilnumab 90 mg Usteelldnumab 90 mg Pr?or dose .
gqlaw q8w adjustment
N 61 84 82 71
Patients who discontinued, N 61 (100%) 39 (46.4%) 34 (41.5%) 40 (56.3%)
Reason for discontinuation
Adverse events 7 (11.5%) 14 (16.7%) 10 (12.2%) 13 (18.3%)
Due to a worsening of CD 317 (42.9%) 10/14 (71.4%) 5/10 (50.0%) 6/13 (46.2%)
Lack of efficacy 5 (8.2%) 7 (8.3%) 4 (4.9%) 9 (12.7%)
Protocol violation 0 1(1.2%) 1(1.2%) 1 (1.4%)
Study terminated by sponsor 0 0 0 0
Physician decision 0 1(1.2%) 3 (3.7%) 1 (1.4%)
Lost to follow-up 1(1.6%) 2 (2.4%) 1(1.2%) 1 (1.4%)
of\s/Ylthdh;razvgn?f consent for administration 4(6.6%) 12 (14.3%) 11 (13.4%) 11 (15.5%)
Death 0 1 (1.2%) 0 2 (2.8%)
Placebo patients discontinued due to
study unblinding (after Week 44 analysis 44 (72.1%) NA NA NA

complete)

1duosnuey Joyiny

1duosnuen Joyiny

CD, Crohn’s disease; IV, intravenous; NA, not applicable; LTE, long-term extension; q12w, every 12 weeks; q8w, every 8 weeks; SC, subcutaneous

a . A . . . . o . .
Patients who were in clinical response to ustekinumab IV induction dosing, were randomized in the maintenance study, and did not meet loss of
response criteria from Week 8 through Week 32.

Patients who were in clinical response to ustekinumab induction dosing, were randomized in the maintenance study, met loss of clinical response

criteria from Week 8 through Week 32, and initiated ustekinumab 90 mg SC q8w (for patients initially randomized to placebo SC or ustekinumab
90 mg SC g12w) or continued ustekinumab 90 mg SC g8w (for patients initially randomized to ustekinumab 90 mg SC q8w).

Clin Gastroenterol Hepatol. Author manuscript; available in PMC 2023 March 01.
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Table 3.

Efficacy assessments at Week 252 among randomized patients who entered the LTE

Ustekinumab

90 mg SC q8w
a . .
90mg SC ql2w a Previous dose Combined
90 mg SC q8w ) b
adjustment
N 84 82 71 153
38/84 (45.2%) 45/82 (54.9%) 31/71 (43.7%) 761153 (49.7%)

Clinical remissionc, n/N (%)
Clinical remission among TNF antagonist-naive 15/38 (39.5%) 23/39 (59.0%) 16/28 (57.1%) 39/67 (58.2%)
patientsc, n/N (%)

0, 0, 0, 0,

Clinical remission in TNF antagonist failure patientsc, 13/32 (40.6%) 12127 (44.4%) 11/32 (34.4%) 2359 (39.0%)
n/N (%)

Clinical remission and not receiving corticosteroids at

cd 34/84 (40.5%) 42/82 (51.2%) 25/71 (35.2%) 67/153 (43.8%)

Week 25277 n/N (%)

Clinical remission and not receiving corticosteroids at
Week 252 among patients in remission at Week 252 n/N 34/38 (89.5%) 42/45 (93.3%) 25/31 (80.6%) 67/76 (88.2%)

0, 0, 0, 0,

Clinical response’. n/N (%) 45/84 (53.6%) 47/82 (57.3%) 33/71 (46.5%) 80/153 (52.3%)
CDAI

Mean (SD) change from maintenance baseline -10.1 (112.18) -13.6 (107.65) 6.4 (126.54) -4.3 (116.83)
CRP

Mean (SD) change from maintenance baseline 1.67 (14.845) -1.11 (12.784) 3.78 (23.605) 1.16 (18.699)

Normalized CRPE at Week 252 23/61 (37.7%) 20/56 (35.7%) 22/56 (39.3%) 42/112 (37.5%)
Concomitant CD medications

Patients not receiving corticosteroids at Week 252
among those receiving corticosteroids at maintenance
baselined 25/34 (73.5%) 22/34 (64.7%) 19/38 (50.0%) 41/72 (56.9%)

Patients receiving ustekinumab monotherapy without
immunomosupressants at Week 252 32/48 (66.7%) 39/54 (72.2%) 27/40 (67.5%) 66/94 (70.2%)

CD, Crohn’s disease; CDAI, Crohn’s disease activity index; CRP, c-reactive protein; IV, intravenous; LTE, long-term extension q12w, every 12
weeks; g8w, every 8 weeks; SD, standard deviation; TNF, tumor necrosis factor

a_.. S . . . . o . .
Patients who were in clinical response to ustekinumab IV induction dosing, were randomized in the maintenance study, and did not meet loss of
response criteria from Week 8 through Week 32.

bPatients who were in clinical response to ustekinumab induction dosing, were randomized in the maintenance study, met loss of clinical response
criteria from Week 8 through Week 32, and initiated ustekinumab 90 mg SC q8w (for patients initially randomized to placebo SC or ustekinumab
90 mg SC g12w) or continued ustekinumab 90 mg SC g8w (for patients initially randomized to ustekinumab 90 mg SC q8w).

cPatients who had a Crohn’s disease-related surgery due to lack of efficacy of study agent (with the exception of minor procedures such as drainage
of an superficial abscess or seton placement), discontinuation of study agent due to lack of efficacy or due to an adverse event indicated to be of
worsening Crohn’s disease prior to the designated analysis timepoint are considered not to be in clinical remission/response, regardless of their
CDAI score. Patients who had insufficient data at the designated analysis timepoint were considered not to be in clinical remission/response.

Patients who had a missing value in corticosteroids use at designated analysis timepoint had their last value carried forward

ENumber and percentage of patients with normalized CRP at Week 252 among those with abnormal CRP at induction baseline.

Abnormal CRP is defined as CRP value >3 mg/L.
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