INFLAMMATORY BOWEL DISEASE

ARTICLE

Open

Efficacy and Safety of Ustekinumab for Ulcerative Colitis
Through 4 Years: Final Results of the UNIFI Long-Term
Maintenance Study

Waqgas Afif, MD!, Ramesh P. Arasaradnam, MD, PhD?, Maria T. Abreu, MD3, Silvio Danese, MD, PhD#, William J. Sandborn, MD?9,
Ye Miao, MS®, Hongyan Zhang, PhD®, Remo Panaccione, MD’, Tadakazu Hisamatsu, MD, PhD?8, Ellen J. Scherl, MD, FACG®, Rupert W. Leong, MD*©,
David S. Rowbotham, MDY, Laurent Peyrin-Biroulet, MD, PhD*?, Bruce E. Sands, MD, MS, FACG*® and Colleen Marano, PhD®

EFFICACY AND SAFETY OF USTEKINUMAB FOR ULCERATIVE COLITIS THROUGH
4 YEARS: FINAL RESULTS OF THE MAINTENANCE STUDY AND LONG-TERM EXTENSION

OBJECTIVE ‘ CONCLUSION

This analysis focused on maintenance of efficacy and safety The efficacy of ustekinumab was sustained
through 4 years of maintenance therapy;

no new safety signals were observed
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INTRODUCTION: Ulcerative colitis (UC) is a chronic condition that may require long-term treatment. We report the final
efficacy and safety results of the UNIFI long-term extension study of ustekinumab in patients with UC
through 4 years.
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METHODS:

RESULTS:

4-Year Ustekinumab Efficacy and Safety

Ustekinumab induction responders who completed 44 weeks of maintenance treatment and agreed to
enter the long-term extension continued their subcutaneous maintenance therapy (90 mg ustekinumab
every 8 or 12 weeks [q8w or q12w] or placebo). Starting at week 56, randomized patients could receive
dose adjustment to 90 mg q8w. Symptoms and adverse events were assessed through the study;
endoscopic assessment was conducted at week 200.

Of the 348 patients randomized to subcutaneous ustekinumab at maintenance baseline (q8w and
gl12w combined), 55.2% were in symptomatic remission at week 200. A greater proportion of biologic-
naive patients (67.2% [117/174]) were in symptomatic remission than those with a history of biologic
failure (41.6% [67/161]). Among patients in symptomatic remission at week 200, 96.4% were
corticosteroid-free. Of the 171 patients with endoscopic evaluation at week 200, 81.6% (71/87) in the
gql2w group and 79.8% (67/84) in the 8w group had endoscopic improvement. From weeks 156 to the

final safety visit (up to week 220), no deaths, major adverse cardiovascular events, or tuberculosis
occurred in patients receiving ustekinumab. Nasopharyngitis, UC worsening, and upper respiratory
tract infections were the most frequently reported adverse events.

DISCUSSION:

The long-term efficacy of ustekinumab maintenance in patients with UC was confirmed through 4 years.

No new safety signals were observed. ClinicalTrials.gov number NCT02407236.
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INTRODUCTION

Ulcerative colitis (UC) is a chronic, immune-mediated disorder
characterized by inflammation of the colon. Due to the lifelong
nature of UC, long-term treatment is often required to induce
and maintain remission. Advances in biologic therapies have
allowed a paradigm shift in treatment goals from controlling
symptoms to endoscopic healing, thus improving long-term
outcomes (1).

Ustekinumab, a fully human interleukin-12/23p40 inhibitor,
has shown to be safe and effective for maintaining remission
through 3 years of subcutaneous (SC) maintenance therapy after
intravenous (IV) induction in patients with moderate to severely
active UC (2,3). The UNIFI study consisted of an induction study,
a maintenance study (4), and a long-term extension (LTE)
through 4 years.

In this report, the final efficacy and safety results of the UNIFI
LTE study through 4 years are presented. Of note, endoscopic
assessments were performed at the final efficacy evaluation, which
enables more objective evaluation of long-term efficacy in addi-
tion to patient-reported symptoms.

METHODS

Study design

The UNIFI study consisted of 2 randomized, double-blind,
placebo-controlled studies: an 8-week induction study and a
44-week maintenance study, previously described (4). The LTE
began after week 44 of maintenance (2,3) through week 220 (final
safety visit), with a final efficacy visit at week 200. The study
design (see Supplementary Figure S1, http://links.lww.com/AJG/
D138) has been previously reported (2-4).

Overall, 523 IV ustekinumab induction responders were
randomized to SC maintenance therapy (intent-to-treat [ITT]
population). Patients not in full Mayo clinical response 8 weeks
after IV ustekinumab induction received SC ustekinumab 90 mg

at week 8, and those in full Mayo clinical response 16 weeks after
the initial IV ustekinumab infusion were followed up in the
nonrandomized population of the maintenance study and re-
ceived ustekinumab 90 mg q8w. All patients completing week 44
of the maintenance study were eligible to continue treatment in
the LTE. The maintenance study was unblinded after analysis of
the week-44 end points. Patients receiving SC placebo at the time
of study unblinding were discontinued.

At week 56, randomized patients whose UC worsened based
on investigator’s judgment could adjust to ustekinumab 90 mg
q8w; dose adjustment was allowed once. The last dose adjustment
was at week 188.

Assessments

Symptom and physician global assessments were conducted ev-
ery 12 weeks until study unblinding and then every 8 or 12 weeks
depending on assigned dose regimen. Patients who remained in
the trial underwent an endoscopic assessment (either sigmoid-
oscopy or colonoscopy) at week 200, and the endoscopic evalu-
ation was performed by a local reader (not by central review as
during the main study).

C-reactive protein (CRP) and fecal calprotectin were assessed
every 3 months in the LTE through week 200. Inflammatory
Bowel Disease Questionnaire (IBDQ) was used to assess disease-
specific health-related quality of life across 4 dimensional scores:
bowel, systemic, social, and emotional (5). Use of the IBDQ was
made under license from McMaster University, Hamilton, Can-
ada. The IBDQ was assessed every 6 months in the LTE through
week 200.

Efficacy end points

Symptomatic remission was defined as a Mayo stool frequency
subscore of 0 or 1 and a rectal bleeding subscore of 0 and was
evaluated at each visit through week 200. Corticosteroid-free
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symptomatic remission was defined as patients in symptomatic
remission and not receiving oral corticosteroids (including
beclomethasone dipropionate and budesonide) at the time point
(visit) of the efficacy assessment.

Efficacy end points related to the Mayo score were evaluated at
week 200. Full Mayo clinical remission was defined as a Mayo
score =2 points, with no individual subscore >1. Full Mayo
clinical response was defined as a decrease from induction
baseline in the Mayo score by =30% and =3 points, with either a
decrease from induction baseline in the rectal bleeding subscore
=1 or a rectal bleeding subscore of 0 or 1. Modified Mayo re-
sponse was defined as a decrease from induction baseline in the
modified Mayo score (no physician global assessment subscore)
by =30% and =2 points, with either a decrease from induction
baseline in the rectal bleeding subscore =1 or a rectal bleeding
subscore of 0 or 1. Endoscopic improvement was defined as an
endoscopy subscore (of the Mayo score) of 0 or 1. Median CRP
and fecal calprotectin concentrations and IBDQ remission
(IBDQ score =170 points) were assessed through week 200.

Safety

Adverse events (AE), serious AE (SAE), infections, serious in-
fections, and laboratory assessments were evaluated during the
LTE (week 44 through the final safety visit, which was week 220 or
the discontinuation visit if the patient discontinued before week
220). Patients randomized to placebo could dose adjust to uste-
kinumab 90 mg q8w in the LTE before study unblinding, and any
AE reported after dose adjustment were included in the usteki-
numab group.

Immunogenicity

Serum blood samples for immunogenicity assessments were
collected every 6 months during the LTE. Antibodies to usteki-
numab were detected using a validated, drug-tolerant, electro-
chemiluminescent immunoassay on the MesoScale Discovery
platform. This assay can detect antidrug antibodies (ADA) in the
presence of up to 100 mg/mL of ustekinumab in the sample (6,7).
Patients were classified as positive if ADA were detected at any
time after the first ustekinumab administration of the induction
study through the end of the study.

Statistical analysis

The efficacy analysis populations included the following: (i) all
patients randomized to ustekinumab in the maintenance study;
(ii) randomized patients in the maintenance study who continued
to receive ustekinumab in the LTE; and (iii) nonrandomized
patients in the maintenance study who received ustekinumab in
the LTE (see Supplementary Table S1, http://links.Ilww.com/AJG/
D138). No statistical comparisons were made between treatment
groups.

For the ITT analyses of symptomatic remission and
corticosteroid-free symptomatic remission, all patients randomized
to ustekinumab (q12w or q8w) in the maintenance study were in-
cluded, regardless of whether patients entered the LTE. Patients who
met treatment failure criteria were considered nonresponders (see
Supplementary Table S1, http://links.Iww.com/AJG/D138). Patients
with missing data pertaining to a dichotomous end point at a visit
were considered not to have achieved the dichotomous end point,
including those who did not enter the LTE.

Table 1. Study agent discontinuation before scheduled final dosing visit: Randomized patients in maintenance treated in the LTE?

Ustekinumab

Placebo® 90 mgSCql2w

(n = 115) (n = 141)
Patients who discontinued study agent, n (%) 81 (70.4) 42 (29.8)
Reason for discontinuation, n (%)

Adverse event 9(7.8) 17 (12.1)
Worsening of UC 6 (5.2) 13(9.2)
Other than worsening of UC 3(2.6) 4(2.8)

Lack of efficacy 8(7.0) 5(3.5)
Did not show improvement in UC disease 1(0.9) 1(0.7)
activity 16 weeks following dose adjustment

Lost to follow-up 0

Placebo patients discontinued after study b5 (47.8) 0
unblinding

Death 0 0
Other 8(7.0) 19 (13.5)

Biologic-naive History of biologic

90 mg SC q8w Combined® subgroup®¢ failure subgroup®
(n=143) (n = 284) (n = 149) (n=124)
42 (29.4) 84 (29.6) 28 (18.8) 53 (42.7)

10 (7.0) 27 (9.5) 7(4.7) 19(15.3)
6 (4.2) 19 (6.7) 4(2.7) 14 (11.3)
4(2.8) 8(2.8) 3(2.0) 5 (4.0)
10 (7.0) 15 (5.3) 2(1.3) 12(9.7)
2(1.4) 3(1.1) 2(1.3) 1(0.8)
1(0.7) 1(0.4) 1(0.8)
0 0 0 0
0 0 0 0
19(13.3) 38(13.4) 17 (11.4) 20 (16.1)

IV, intravenous; IWRS, interactive web response system; LTE, long-term extension; q8w, every 8 weeks; q12w, every 12 weeks; SC, subcutaneous; UC, ulcerative colitis.
@Patients who were in full Mayo clinical response to ustekinumab IV induction dosing based on the treatment assignment by IWRS on entry into maintenance study,

regardless of whether patients had a dose adjustment during the LTE.

SPatients who were in full Mayo clinical response to ustekinumab IV induction dosing and were randomized to PBO SC on entry into maintenance study.

“Combined ustekinumab dose regimens (q12w and g8w), randomized patients.

9Eleven patients were previously exposed to biologics but did not have documented history of biologic failure. These patients are not summarized in this study.
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Randomized patients who entered the LTE were evaluated
for symptomatic remission, stool frequency, rectal bleeding,
corticosteroid use, outcomes associated with endoscopic evalua-
tion at week 200 (full Mayo clinical remission, full Mayo clinical
response, modified Mayo clinical response, and endoscopic im-
provement), inflammatory biomarkers (CRP and fecal calpro-
tectin), and IBDQ remission. Symptomatic remission among
patients who entered the LTE was evaluated using 3 approaches:
(i) nonresponder imputation for treatment failure and missing
data; (ii) observed case analysis only for patients with available
data at an analysis visit; and (iii) modified observed case analysis
up to the time of dose adjustment with nonresponder imputation
for patients who met treatment failure criteria (see Supplemen-
tary Table S1, http://links.lww.com/AJG/D138). Other dichotomous
end points, including proportions of patients with =3 stools/day,
Mayo stool frequency subscores of 0 or 1, rectal bleeding subscores of
0 (see Supplementary Table S2, http://links.lww.com/AJG/D138),
and IBDQ remission, were conservatively analyzed using non-
responder imputation for treatment failure and missing data. For
continuous end points, including absolute number of stools/day,
daily corticosteroid dose, CRP, and fecal calprotectin, patients who
met treatment failure criteria had their week-0 (induction) value
carried forward to the visits thereafter and patients who had missing
data at a visit had their last available value carried forward to that
visit. Symptomatic remission was also evaluated for nonrandomized
patients who entered the LTE with nonresponder imputation for
treatment failure and missing data.

Safety was evaluated using number of AE, SAE, infections,
serious infections, AE leading to discontinuation, malignancies,
and deaths per 100 patient-years (PY) of follow-up for all pa-
tients treated with ustekinumab in the LTE (randomized and
nonrandomized). Event rates per 100 PY from week 44 through
the final LTE safety visit were summarized. Event rates were also
summarized for each year of the maintenance study (1st year:
weeks 0-44; 2nd year: LTE weeks 44-96; 3rd year: LTE weeks
96-156; and 4th year: LTE weeks 156-220). All authors had
access to the data and have reviewed/approved the final
manuscript.

RESULTS

Patient disposition

At maintenance baseline, 523 IV ustekinumab induction re-
sponders were randomized to SC maintenance therapy: SC pla-
cebo, n = 175; ustekinumab 90 mg ql2w, n = 172; and
ustekinumab 90 mg q8w, n = 176. Of these patients, 399 (76.3%)
continued treatment in the LTE, including 284 patients who
continued ustekinumab treatment (n = 141 q12w; n = 143 q8w).
LTE baseline clinical disease characteristics were previously de-
scribed (2), including whether patients were biologic naive or had
a history of biologic failure and prior UC treatments. During the
LTE, UC-specific concomitant medications were permitted per
investigator’s discretion.

Of the patients randomized in maintenance who continued
ustekinumab treatment in the LTE, 29.8% (42/141) in the 90 mg
SC ql2w group and 29.4% (42/143) in the 90 mg SC q8w group
discontinued treatment (Table 1). Patients with a history of bi-
ologic failure were more likely to discontinue treatment (42.7%;
53/124) than biologic-naive patients (18.8%; 28/149).

An additional 157 patients who received ustekinumab IV in-
duction were not in full Mayo clinical response at induction week
8, received a SC dose of ustekinumab 90 mg at induction week 8,

4-Year Ustekinumab Efficacy and Safety

and were in full Mayo clinical response at induction week 16.
These patients continued to receive SC ustekinumab 90 mg q8w
as part of the nonrandomized population in the maintenance
study. At week 44, 116 of these patients entered the LTE and
continued SC ustekinumab 90 mg q8w. Of these patients, 18.1%
(n = 21) discontinued study treatment before the final dosing
visit. Reasons for discontinuation included AE (n = 9), lack of
efficacy (n = 6), and other (n = 6). Results for dose adjustment
were previously reported (3).

Efficacy

Symptomatic remission. Among all patients randomized to
ustekinumab at maintenance baseline, proportions of patients
in symptomatic remission were maintained through week 200
(Figure la—c).

Overall, 55.2% (192/348) of all patients randomized to uste-
kinumab at maintenance baseline (combined q8w/q12w) were in
symptomatic remission at week 200 (Figure la). Specifically,
54.5% (96/176) of patients randomized to ustekinumab q8w and
55.8% (96/172) randomized to ustekinumab ql2w (including
those who dose-adjusted to q8w) were in symptomatic remission
at week 200.

A greater proportion of biologic-naive patients (Figure 1b)
were in symptomatic remission at each time point than those with
a history of biologic failure (Figure 1c). Overall, 67.2% (117/174)
of biologic-naive patients randomized to ustekinumab at main-
tenance baseline (combined q8w/ql2w) were in symptomatic
remission at week 200, compared with 41.6% (67/161) of patients
with a history of biologic failure. The proportion of patients in
symptomatic remission was maintained more consistently over
time in the biologic-naive patients than in those with a history of
biologic failure. In addition, the proportion of patients in symp-
tomatic remission in the biologic-naive q8w subgroup decreased
<1% per year between weeks 44 and 200, while the proportion in
q8w patients with a history of biologic failure decreased ap-
proximately 7% per year during this period.

Corticosteroid tapering was allowed starting at the beginning
of the maintenance study. Proportions of patients in corticosteroid-
free symptomatic remission increased through maintenance week 16
and were generally sustained thereafter (Figure 1d-f) in a pattern
similar to symptomatic remission. Overall, 53.2% (185/348) of pa-
tients randomized to ustekinumab (combined q8w/ql2w) were in
corticosteroid-free symptomatic remission at week 200. A total of
65.5% (114/174) of biologic-naive patients (combined q8w/ql2w)
and 39.8% (64/161) of patients with a history of biologic failure
randomized to ustekinumab (combined q8w/ql2w) were in
corticosteroid-free symptomatic remission at week 200.

Among patients in symptomatic remission at each time point
in the maintenance study and LTE, most of them were not re-
ceiving steroids. Of the 96 q8w patients in symptomatic remission
at week 200, 91 (94.8%) were corticosteroid-free. Similarly, of the
96 ql2w patients in symptomatic remission at week 200, 94
(97.9%) were corticosteroid-free.

In addition, among the 55 q8w biologic-naive patients in
symptomatic remission at week 200, 54 (98.2%) were corticosteroid-
free, and of the 62 q12w biologic-naive patients, 60 (96.8%) were in
corticosteroid-free symptomatic remission at week 200. Among the
37 q8w patients with a history of biologic failure in symptomatic
remission at week 200, 34 (91.9%) were corticosteroid-free. Of the 30
ql2w patients with a history of biologic failure in symptomatic re-
mission at week 200, 30 (100%) were corticosteroid-free.
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Figure 1. Symptomatic remission? and corticosteroid-free symptomatic remission? from maintenance baseline through week 200 for all ustekinumab IV
induction responders randomized in the maintenance study (ITT analysis).>*%¢ Symptomatic remission for the (a) overall population, (b) biologic-naive
patients, and (c) patients with a history of biologic failure. Corticosteroid-free symptomatic remission for the (d) overall population, (e) biologic-naive
patients, and (f) patients with a history of biologic failure. 2Symptomatic remission was defined as a stool frequency subscore of O or 1 and a rectal bleeding
subscore of 0. °Data are shown by randomized treatment group at maintenance week 0, regardless of whether patients received dose adjustment during the
long-term extension. “Patients who had both stool frequency and rectal bleeding subscores missing at a visit were considered not to be in symptomatic
remission for that visit. 9Patients who had a prohibited change in UC medication, an ostomy or colectomy, or used a rescue medication after clinical flare, or
discontinued study agent due to lack of therapeutic effect or due to an AE of worsening of UC before week 44 were considered not to be in symptomatic
remission at every visit thereafter up to week 44. ®Patients who had an ostomy or colectomy or discontinued study agent due to lack of therapeutic effect or
due to an AE of worsening of UC after week 44 were considered not to be in symptomatic remission at every visit thereafter. AE, adverse event; ITT, intent-to-
treat; LTE, long-term extension; g8w, every 8 weeks; q12w, every 12 weeks; SC, subcutaneous, UC, ulcerative colitis.
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Figure 2. Symptomatic remission? from week 44 to week 200 among patients randomized to ustekinumab at maintenance baseline and treated in the LTE
using (a-c) nonresponder imputation analysis,>* or (d-f) observed case analysis® for the overall population, biologic-naive patients, and patients with a
history of biologic failure. *Symptomatic remission was defined as a stool frequency subscore of O or 1 and a rectal bleeding subscore of 0. ®Data are shown
by randomized treatment group at maintenance week O, regardless of whether patients received dose adjustment during the LTE. °Patients who had both
stool frequency and rectal bleeding subscores missing at a visit were considered not to be in symptomatic remission for that visit. 4Patients who had an
ostomy or colectomy or discontinued study agent due to lack of therapeutic effect or due to an AE of worsening of UC after week 44 were considered not to be
in symptomatic remission at every visit thereafter. °Denominator is number of patients with available data at each visit. AE, adverse event, LTE, long-term
extension; q8w, every 8 weeks; ql12w, every 12 weeks; SC, subcutaneous; UC, ulcerative colitis.
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Figure 3. Full Mayo clinical remission, full Mayo clinical response, modified Mayo score response, and endoscopic improvement among patients with
endoscopic evaluations at week 200 using (a) observed case analysis and (b) modified observed case analysis. Data are shown by randomized treatment
group at maintenance week O, regardless of whether patients received dose adjustment during the LTE. Full Mayo clinical remission was defined as a Mayo
score =2 points, with no individual subscore >1. Full Mayo clinical response was defined as a decrease from induction baseline in the total Mayo score by =
30% and =3 points, with either a decrease from induction baseline in the rectal bleeding subscore =1 or a rectal bleeding subscore of O or 1. Modified Mayo
score response was defined as a decrease from induction baseline in the modified Mayo score by = 30% and =2 points, with either a decrease from
induction baseline in the rectal bleeding subscore =1 or a rectal bleeding subscore of O or 1. Endoscopic improvement was defined as an endoscopy
subscore of 0 or 1. 2Includes data for patients who had endoscopic subscores at week 200. No imputation for missing data or treatment failure. ®Includes data for
patients who had endoscopic subscores at week 200 or those who met treatment failure criteria. Patients who met treatment failure criteria (i.e., had an ostomy or
colectomy or discontinued study agent due to lack of therapeutic effect or due to an AE of worsening of UC before week 200) were not considered to have achieved
the end point. AE, adverse event; LTE, long-term extension; q8w, every 8 weeks; q12w, every 12 weeks; SC, subcutaneous; UC, ulcerative colitis.

Among patients randomized to ustekinumab who entered the
LTE, the proportion of patients in symptomatic remission was
maintained through week 200 (Figure 2a-f). Symptomatic re-
mission outcomes through week 200 were evaluated in the overall
population of randomized patients who entered the LTE and in
the subgroups of biologic-naive patients and patients with a
history of biologic failure, in which patients with missing data/
meeting treatment failure criteria were considered nonre-
sponders (Figure 2a—c). An observed case analysis of symptomatic
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remission was performed in which only patients with available data at
each visit were analyzed (Figure 2d-f). A modified observed case
analysis included patients in symptomatic remission up to the time of
dose adjustment, and patients who met treatment criteria were con-
sidered nonresponders (see Supplementary Figure S2, http://links.lww.
com/AJG/D138).

Among randomized patients who entered the LTE, absolute
stool numbers remained low and proportions of patients with an
absolute stool number =3/day were maintained through week
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4-Year Ustekinumab Efficacy and Safety

Table 2. Summary of key safety findings per 100 patient-years of follow-up from week 44 through the final safety visit: Patients treated in

the LTE

Average duration of follow-up (wks)

Total patient-yr of follow-up

No. of events per 100 patient-yr of follow-up

(95% CIy?
Adverse events
Serious adverse events
Infections®

Serious infections®

Adverse events leading to discontinuation

of study agent

All malignancies
Excluding NMSC
NMSC

Deaths

Placebo SC?
(n = 188)

44.1
159.6

266.89 (242.15-293.48)
14.41 (9.13-21.62)
80.19 (66.90-95.35)
4.39 (1.76-9.04)
8.77 (4.80-14.72)

1.25(0.15-4.53)
0.63 (0.02-3.49)
0.63 (0.02-3.49)
0.00 (0.00-1.88)

Ustekinumab

90 mg SC q12w®
(n = 141)

105.1
285.1

157.50 (143.26-172.76)
5.96 (3.47-9.55)
57.18 (48.74-66.66)
1.40 (0.38-3.59)
2.46 (0.99-5.06)

1.05 (0.22-3.08)
0.00 (0.00-1.05)
1.05 (0.22-3.08)
0.00 (0.00-1.05)

90 mg SC q8w°®
(n = 380)

137.5
1,004.8

191.87 (183.40-200.63)
7.76 (6.14-9.69)
59.21 (54.55-64.17)
1.99 (1.22-3.07)
3.38 (2.34-4.73)

0.60 (0.22-1.30)
0.20 (0.02-0.72)
0.40(0.11-1.02)
0.10 (0.00-0.55)

Combined
(n = 457)

146.8
1,289.9

184.28 (176.94-191.84)
7.36 (5.96-9.00)
58.76 (54.65-63.10)
1.86(1.19-2.77)
3.18 (2.28-4.31)

0.70(0.32-1.32)
0.16 (0.02-0.56)
0.54 (0.22-1.12)
0.08 (0.00-0.43)

Cl, confidence interval; IV, intravenous; LTE, long-term extension; NMSC, nonmelanoma skin cancer; g8w, every 8 weeks; q12w, every 12 weeks; SC, subcutaneous.

“Includes (i) data from maintenance week 44 through final safety visit, or up to the dose adjustment if patients had a dose adjustment during the LTE, for patients who were in
full Mayo clinical response to ustekinumab IV induction dosing and were randomized to placebo SC on entry into the maintenance study; and (ii) data from week 44 through
the final safety visit for patients who were in full Mayo clinical response to placebo IV induction dosing and received placebo SC on entry into the maintenance study.

®Includes data from maintenance week 44 through final safety visit, or up to the dose adjustment if patients had a dose adjustment during the LTE, for patients who were in
full Mayo clinical response to ustekinumab IV induction dosing and were randomized to ustekinumab 90 mg SC q12w on entry into the maintenance study.

“Includes (i) patients who were in full Mayo clinical response to ustekinumab IV induction dosing and were randomized to receive ustekinumab 90 mg SC g8w on entry into
the maintenance study, with data from maintenance week 44 through the final safety visit; (ii) patients who were in full Mayo clinical response to ustekinumab IV induction
dosing, randomized to receive placebo SC or ustekinumab 90 mg SC q12w on entry into the maintenance study, and had a dose adjustment to ustekinumab SC 90 mg 8w,
with data from the time of dose adjustment through the final safety visit; (iii) patients who were not in full Mayo clinical response to ustekinumab at induction week 8 but were
in full Mayo clinical response at induction week 16 after an SC administration of ustekinumab at induction week 8 and received ustekinumab 90 mg SC g8w on entry into

the maintenance study with data from maintenance week 44 through final safety visit.
dConfidence intervals based on an exact method, assuming that the observed number of events follows a Poisson distribution.

®Infection as assessed by the investigator.

200. Proportions of patients with Mayo stool frequency subscores
of 0 or 1 or no rectal bleeding (Mayo rectal bleeding subscore of 0)
were also generally maintained (see Supplementary Table S2,
http://links.lww.com/AJG/D138).

Symptomatic remission outcomes through week 200 in the
nonrandomized study population who received ustekinumab in
the LTE (see Supplementary Figure S3, http://links.lww.com/
AJG/D138) were consistent with randomized patients who en-
tered the LTE (Figure 2a).

Corticosteroid use in the LTE. Among randomized patients re-
ceiving corticosteroids at maintenance baseline who entered the
LTE, 77.9% (53/68) in the q12w group and 80.3% (57/71) in the
q8w group were not receiving corticosteroids at week 200. The
average daily P.Eq corticosteroid dose among patients receiving
corticosteroids upon entering the LTE was low and generally
maintained through week 200 (see Supplementary Figure S4,
http://links.lww.com/AJG/D138).

Clinical and endoscopic outcomes. Of the 213 patients with
observed symptom data at week 200, 171 also had endoscopic
assessments at that time point, which enabled Mayo clinical and
endoscopic outcome evaluations. Full Mayo clinical remission,
full Mayo clinical response, modified Mayo score response, and

Copyright © 2024 The Author(s). Published by Wolters Kluwer Health, Inc. on behalf of The American College of Gastroenterology

endoscopic improvement were evaluated for all patients with
available data (observed case analysis) and with nonresponder
imputation for patients who met treatment failure criteria
(modified observed case analysis) (Figure 3).

Biomarkers. Median serum CRP (see Supplementary Figure S5A,
http://links.lww.com/AJG/D138) and fecal calprotectin (see
Supplementary Figure S5B, http://links.lww.com/AJG/D138)
concentrations were maintained from week 44 to week 200
among randomized patients who continued ustekinumab treat-
ment in the LTE.

The IBDQ. The proportion of patients who were in IBDQ re-
mission was maintained from week 44 to week 200 (see Supple-
mentary Figure S6, http://links.lww.com/AJG/D138).

Immunogenicity

The incidence of antibodies to ustekinumab was low through the
final safety visit of the LTE. Overall, 5.5% (22/400) of randomized
and nonrandomized patients who continued ustekinumab in the
LTE were positive for ADA through the final safety visit. Overall,
5 of these 22 patients (22.7%) were positive for neutralizing an-
tibodies. ADA were often transient and seemed to have no effect
on efficacy.
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Figure 4. Key safety events per 100 patient-years of follow-up for the first, second, third, and fourth years of ustekinumab maintenance therapy. °Number of
adverse events per 100 patient-years of follow-up and 95% Cl (rates by each year of follow-up) in the combined ustekinumab ulcerative colitis safety cohort.
Cl were based on an exact method assuming that the observed number of events follows a Poisson distribution. PInfection as assessed by the investigator.
€1st year includes the following: (i) patients who received ustekinumab SC (q8w or q12w) in the maintenance study with data from maintenance weeks
0 through 44; (ii) patients who were in full Mayo clinical response to ustekinumab IV induction dosing and received placebo SC on entry into this
maintenance study with data from maintenance weeks O through 8. d2nd, 3rd, and 4th years include the following: (i) patients who were in full Mayo clinical
response to ustekinumab IV induction dosing and were randomized to ustekinumab 90 mg SC g12w or g8w on entry into the maintenance study; (i) patients
who were in full Mayo clinical response to ustekinumab IV induction dosing, randomized to receive placebo SC on entry into the maintenance study, and had
a dose adjustment to ustekinumab 90 mg SC g8w, with data from the time of dose adjustment onward; and (iii) patients who were not in full Mayo clinical
response to ustekinumab IV at induction week 8 but were in full Mayo clinical response at induction week 16 after an SC administration of ustekinumab at
induction week 8 and received ustekinumab 90 mg SC g8w on entry into the maintenance study. The 2nd year included data from week 44 through week
96, the 3rd year included data from week 96 through week 156, and the 4th year included data from week 156 through the final safety visit up to week 220.

Cl, confidence interval; IV, intravenous; LTE, long-term extension; g8w, every 8 weeks; g12w, every 12 weeks; SC, subcutaneous.

Safety

Key safety events per 100 PY of follow-up for all patients treated
in the LTE are summarized in Table 2. During the LTE (week 44
through the final safety visit [week 220], unless the patient dis-
continued study participation before week 220), key safety event
rates in ustekinumab-treated patients were not greater than those
observed in placebo-treated patients. The most frequently
reported AE (>5 events per 100 PY) for patients receiving uste-
kinumab (combined q8w/ql2w) during the LTE were naso-
pharyngitis (16.82 per 100 PY), UC worsening (15.04 per 100 PY),
and upper respiratory tract infections (5.35 per 100 PY). Overall,
4 ustekinumab-treated patients in the LTE reported opportu-
nistic infections (cytomegalovirus infection n = 2, Listeria
monocytogenes n = 1, and oral herpes with mouth ulceration and
concurrent neutropenia n = 1). The number of nonmelanoma skin
carcinomas per 100 PY was 0.54 for ustekinumab-treated patients
and 0.63 for placebo-treated patients (Table 2). Among
ustekinumab-treated patients, 1 case of colorectal cancer and 1 case
of rectal cancer were reported.

In the LTE, one previously reported death due to cardiac arrest
occurred in a patient who received 1 dose of ustekinumab 90 mg
SC after dose adjustment from placebo between weeks 44 and 96
(2). The patient presented with multiple comorbidities, and the
death was considered unrelated to ustekinumab. During the final
year of the LTE, no new deaths or major adverse cardiovascular
events (MACE) were reported in ustekinumab-treated patients.
No cases of active tuberculosis or posterior reversible
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encephalopathy syndrome were reported throughout the main-
tenance study and the LTE. Rates of key safety events by year of
ustekinumab treatment showed no increase in the fourth year of
ustekinumab treatment (Figure 4).

DISCUSSION

In this final report from the UNIFI maintenance and LTE study, we
present efficacy and safety data through 4 years for ustekinumab in
patients with moderately to severely active UC who responded to
IV induction and received SC maintenance treatment. The results
showed that long-term SC maintenance therapy of 8w and q12w
ustekinumab in patients who responded to IV ustekinumab in-
duction was safe and effective at maintaining symptomatic re-
mission. These results are consistent with previously reported
findings from this LTE (2,3) and the IM-UNITI LTE study of
ustekinumab in patients with Crohn’s disease (8). Biologic-naive
patients had greater persistence of therapy and efficacy outcomes
than those with a history of biologic failure. Ustekinumab main-
tained efficacy without the need for concomitant corticosteroids.
Safety results were consistent with the known safety profile of long-
term ustekinumab treatment. Exposure-adjusted analysis showed
that ustekinumab AE rates were not greater than placebo.

A unique feature of this LTE was the endoscopic assessment at
week 200, which enabled the analysis of full Mayo score-related
outcomes 3 years after the primary analyses of the maintenance
study at 1 year. The results showed that patients who remained in
the study through week 200 (most of whom were doing well
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symptomatically) had high rates of full Mayo clinical remission,
full Mayo clinical response, modified Mayo score response, and
endoscopic improvement.

Symptomatic remission data were analyzed and presented
using 3 different approaches, each addressing different clinical
questions related to long-term data. The ITT analysis evaluated
all patients randomized in the maintenance study. Patients who
discontinued treatment for any reason at any time through week
200, including those who did not enter the LTE, were considered
nonresponders. These results help conservatively estimate the
probability that a patient who responded to ustekinumab IV in-
duction may maintain symptomatic remission through up to 4
years of ustekinumab treatment. The observed case analyses in-
cluded patients with available data at each visit in the LTE; pa-
tients who discontinued the study for any reason were excluded
from time of discontinuation forward. These results help estimate
the probability that a patient continuing ustekinumab treatment
will be in symptomatic remission. In long-term studies, patients
who continue treatment tend to have better efficacy and safety
outcomes than those who discontinue (9,10). The modified ob-
served case analysis included patients with available data in the
LTE up to the time of dose adjustment with nonresponder im-
putation for patients who met prespecified treatment failure
criteria. This approach may be more reflective of the real-world
long-term efficacy of ustekinumab because it excluded patients
who discontinued ustekinumab for reasons other than efficacy.

Although 2 ustekinumab maintenance doses were evaluated
throughout the LTE, the study was not powered to compare the
efficacy and safety between doses. In the modified observed case
analysis, the proportion of patients in symptomatic remission at
week 200 in the q12w group was numerically greater than that in
the q8w group, particularly among patients with a history of
biologic failure. However, this was a result of the analysis ap-
proach because data were censored for patients who received dose
adjustment. Dose adjustment (q12w to q8w) was conducted at the
investigator’s discretion starting at week 56. The effects of uste-
kinumab dose adjustment were previously reported (3).

The safety results during long-term maintenance treatment
were consistent with those previously reported in controlled
studies across approved indications (2,3,11,12). Exposure-
adjusted analysis of key safety events, including AE, SAE, infec-
tions, serious infections, AE leading to discontinuations, and
malignancies, occurred at rates that were not greater than pla-
cebo. Consistent with safety data previously reported during the
UNIFI LTE, the most frequently reported AE were nasophar-
yngitis, upper respiratory tract infection, and UC worsening. No
cases of tuberculosis occurred. One death and 3 MACE occurred
between weeks 44 and 96, as previously reported (2). No new
deaths or MACE occurred between weeks 96 and 200. Two pa-
tients had solid tumors (rectal and colon cancers).

Limitations of this study should be considered when inter-
preting the results. The LTE was double-blinded until all patients
completed the 1-year maintenance study and the primary anal-
ysis was completed, at which time all patients were unblinded,
and patients receiving placebo discontinued. Therefore, the du-
ration of blinded treatment and assessments varied among pa-
tients, depending on when they were enrolled in the trial, and
efficacy comparisons with placebo were not viable after week 44
(placebo comparison for safety was based on events per 100 PY).
Endoscopic evaluations at week 200 were not available for all
patients and were not centrally read.

4-Year Ustekinumab Efficacy and Safety

In conclusion, in this population of patients with treatment-
refractory moderate-to-severe UC, patients who responded to
ustekinumab IV induction and received SC maintenance treatment
generally maintained clinical benefit through 4 years. The safety
profile of ustekinumab maintenance treatment was consistent with
the known long-term safety profile in other approved indications.
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WHAT IS KNOWN

/ Ulcerative colitis requires chronic treatment.

\/ Ustekinumab subcutaneous (90 mg) was shown to be safe
and effective in patients with moderate-to-severe ulcerative
colitis through 3 years.

WHAT IS NEW HERE

\/ This UNIFI long-term extension study demonstrates that
ustekinumab treatment can maintain clinical and endoscopic
outcomes through 4 years.

\/ No new safety signals were reported through 4 years.

\/ Ustekinumab maintenance provided clinical and endoscopic
benefit to patients through 4 years of treatment.

Most patients in symptomatic remission maintained
remission without corticosteroids.
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