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Efficacy and safety of ustekinumab in Japanese patients
with moderately to severely active Crohn’s disease:

a subpopulation analysis of phase 3 induction and
maintenance studies

Toshifumi Hibi', Yuya Imai”, Yoko Murata’, Nobuko Matsushima®, Richuan Zheng”, Christopher Gasink’
'Center for Advanced IBD Research and Treatment, Kitasato Institute Hospital, Kitasato University, Tokyo, *Janssen Pharmaceutical KK, Tokyo,
Japan, *Janssen Research & Development, LLC, Spring House, PA, USA

Background/Aims: Efficacy and safety of ustekinumab were evaluated in a Japanese subpopulation with moderately to se-
verely active Crohn’s disease (CD) in UNITI-1, UNITI-2 and IM-UNITI studies and results were compared with the overall pop-
ulation. Methods: Overall, patients in UNITI-1 (Japan, n=56; failed response to tumor necrosis factor antagonist) and UNITI-2
(Japan, n=26; failed response to prior conventional therapy) were randomized to placebo or ustekinumab intravenous induc-
tion (130 mg or ~6 mg/kg) at week 0. Responders to ustekinumab induction therapy (Japan, n=21) were randomized to placebo
or ustekinumab (90 mg, subcutaneous) maintenance (every 12 weeks [q12w] or 8 weeks [q8w]) in IM-UNITL The primary end-
point was clinical response at week 6 for induction studies and clinical remission at week 44 for maintenance study. Results:
Percentage of patients achieving clinical response at week 6 was greater in ustekinumab 130 mg and ~6 mg/kg groups than in
the placebo group (UNITI-1: 36.8% and 31.6% vs. 27.8%, respectively, for Japanese; 34.3% and 33.7% vs. 21.5%, respectively, for
overall; UNITI-2: 37.5% and 55.6% vs. 11.1%, respectively, for Japanese; 51.7% and 55.5% vs. 28.7%, respectively, for overall). Clin-
ical remission rate at week 44 during maintenance was greater in the ustekinumab 90 mg SC q12w and q8w groups than in the
placebo group (50.0% and 55.6% vs. 25.0%, respectively, for Japanese; 48.8% and 53.1% vs. 35.9%, respectively, for overall). Ef-
ficacy and safety results observed in the Japanese subpopulation were generally consistent with those in the overall population.
Conclusions: Ustekinumab could be considered as a new therapeutic option for moderately to severely active CD in Japanese
patients. Both ustekinumab induction and maintenance treatments were generally well tolerated (Clinical Trial Registration:
NCT01369329, NCT01369342, NCT01369355). (Intest Res 2017;15:475-486)
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the Western countries, it has rapidly increased in the past 20
years."”” The changing dietary habits due to urbanization and
other environmental risk factors along with the changes in
gastrointestinal microbiota may be responsible for the rising
incidence of CD in Japan.””

The current standard of care for CD in Japan consists of
corticosteroids for induction and 5-aminosalicylic acid,
azathioprine, 6-mercaptopurine, and tumor necrosis factor
(TNF) antagonists (infliximab and adalimumab) for induc-
tion and maintenance.”"” TNF-antagonists are the only
biologic therapies available for patients with moderately to
severely active CD in Japan. Although TNF antagonists have
advanced the management of CD, a considerable number
of patients show primary nonresponse, loss of response, or
intolerance to the treatment." "
an unmet need for additional treatment options with new
mechanisms of action for moderately to severely active CD,
particularly in Japan.

Ustekinumab is a fully human monoclonal IgG1 antibody
that targets the biological activity of interleukin (IL)-12/23
through their shared subunit p40 and inhibits signaling
through these 2 cytokine receptors.' Ustekinumab is cur-
rently approved for the treatment of psoriasis and psoriatic
arthritis in various countries, including Japan,'®'”
is currently approved for the treatment of moderately to
severely active CD in the United States and Europe. In a
previous phase 2b global study conducted in moderately to
severely active CD patients who were refractory to TNF an-
tagonists, intravenous (IV) ustekinumab induction therapy
showed increased rates of clinical responses at week 6
(36.6% for 1 mg/kg, 34.1% for 3 mg/kg, and 39.7% for 6 mg/kg
vs. 23.5% for placebo, P=0.005), and SC ustekinumab main-
tenance therapy showed increased rates of response (69.4%
vs. 42.5%, P<0.001) and remission (41.7% vs. 27.4%, P=0.03)
at week 22."" A phase 3 global clinical study program, com-
prising of two 8-week induction studies (UNITI-1 and UN-
ITI-2) and a 44-week maintenance study (IM-UNITI), was
designed to evaluate efficacy and safety of ustekinumab over
a period of 52 weeks in patients with moderately to severely
active CD who were refractory to TNF antagonists or con-
ventional therapy.” Here, we report the efficacy and safety
of ustekinumab from the UNITI-1, UNITI-2, and IM-UNITI
global studies in a Japanese subpopulation.

Therefore, there is currently

and it
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METHODS
1. Study Overview

The phase 3 ustekinumab development program for
CD comprised of two 8-week induction studies (UNITI-1
[NCT01369329] and UNITI-2 [NCT01369342]) and one 44-
week randomized withdrawal (of ustekinumab-induction re-
sponders) maintenance study (IM-UNITI [NCT01369355])
(Fig. 1). The details on the UNITI-1, UNITI-2, and IM-UNITI
study designs have been described elsewhere." All the 3
studies were multicenter, randomized, double-blind, place-
bo-controlled, and were conducted between July 2011 and
June 2015 in various countries, including Japan (13 sites for
UNITI-1 and 16 sites for UNITI-2, with subjects from 20 sites
continuing to participate in IM-UNITT).

Patients who were =18 years of age with >3 months of CD
with a CDAI score of 220 to 450 were eligible for induction
studies. In UNITI-1 study, patients were required to have
had primary or secondary nonresponse or intolerance to >1
TNF antagonists. In UNITI-2, patients were required to have
failed conventional therapy, and they could have undergone
TNF antagonist(s) therapy but should not have demon-
strated a primary or secondary nonresponse or intolerance.
Treatment with immunosuppressants, mesalamine, antibi-
otics, and/or oral corticosteroids (prednisone <40 mg/day
or budesonide <9 mg/day) at stable doses was permitted.
Patients previously treated with IL-12 or IL-23-antagonists
were excluded. Patients with Crohn’s complications antici-
pated to require surgical treatment or that could impede
the assessment of treatment response using CDAI, active
tuberculosis, and other infections or history of cancer were
also excluded. Eligible patients in both induction studies
were randomized to receive a single IV dose of placebo
or ustekinumab (130 mg dose) or a weight-based dose of
ustekinumab approximating 6 mg/kg (260 mg [weight <55
kg], 390 mg [weight >55 kg and <85 kg], or 520 mg [weight
>85 kg]) at baseline (week 0).

Patients who responded to ustekinumab IV at week 8
in either of the induction studies were eligible to enter the
44-week maintenance study (IM-UNITTI) as the primary
(randomized) population. These patients underwent ran-
domized withdrawal, receiving SC administration of either
placebo or 1 of 2 ustekinumab maintenance regimens
(ustekinumab 90 mg every 12 weeks [q12w] or ustekinumab
90 mg every 8 weeks [q8w]). Patients who did not show a
clinical response to ustekinumab induction and all placebo-
treated patients were eligible to enter IM-UNITI but were not
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Two induction studies (8 wk)

UNITI-1: TNF failure population

(patients enrolled, n=769)

Placebo IV (n=247; Japan=18)

Ustekinumab 130 mg IV
(n=245; Japan=19)

[ Placebo IV (n=210; Japan=9) ]

Ustekinumab 130 mg IV
(n=209; Japan=8)

‘ Ustekinumab ~6 mg/kg IV ’
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One maintenance study (44 wk)

IM-UNITI: maintenance study
(patients enrolled, n=1,281)

Randomized (primary) population
(n=397; Japan=21)

Placebo SC (n=1383; Japan=4)

Ustekinumab Long-term

d extension followed
Ustekinumab ~6 mg/kg IV |_responders 90 mg SC g12w (n=132; Japan=38) through wk 272
=249; J =19)°
(n apan=19) 90 mg SC g8w (n=132; Japan=9) Gyn
Screening | [ [ [ Enter
wk 0 wk 3 wk 6 wk 8  [IM-UNITI | T
® study wk 0 wk 44
A
UNITI-2: failed conventional therapy
(patients enrolled, n=640) Non-randomized patients
Placebo (n=884; Japan=>53)

responders [

Ustekinumab

Placebo ]

b
nonresponders { Ustekinumab 90 mg SC]EW-[ Ustekinumab 90 mg SC g8w ]

® Randomization

A Study drug administration (IV)

(n=209; Japan 9° Placebo )
Screening | | Enter w-{ Ustekinumab 130 mg IVM{Ustekinumab 90 mg SC q12vv]
wk 0 wk 3 wk6 Wk8 IM-UNITI
® study [ |
A wk 0 wk 8

Primary endpoint

Fig. 1. Study design of phase 3 CD program for ustekinumab. Patients randomized to placebo and patients who were nonresponders to ustekinumab
were eligible for nonrandomized maintenance dose after completion of induction study. “Weight range based ustekinumab doses approximating at 6
ma/kg; °If there was no clinical response achieved at week 8, the study treatment was discontinued. TNF, tumor necrosis factor; IV, intravenous; q8w,

every 8 weeks; q12w, every 12 weeks. Adapted from Feagan BG, et al. N Engl J Med 2016;375:1946-1960."

included in the primary population (Fig. 1).

In all 3 studies, randomization was performed centrally
using permuted blocks. Stratification variables in both in-
duction studies included study region, CDAI score (<300 or
>300), and presence/absence of initial response to TNF-an-
tagonist therapy (only in UNITI-1). In IM-UNIT], stratification
variables included ustekinumab induction dose received and
remission status at maintenance baseline (week 0).

The independent ethics committee or institutional review
board at each study site approved study protocols. All 3 stud-
ies were conducted in accordance with the Declaration of
Helsinki, Good Clinical Practices, and applicable regulatory
requirements. Written informed consent was obtained from
all patients prior to enrollment.

2. Study Assessments

The CDAI scores and CRP concentrations were evaluated

www.irjournal.org

at weeks 0, 3, 6, and 8 in the induction studies and every
4 weeks in the maintenance study. Fecal calprotectin and
lactoferrin concentrations were evaluated at weeks 0 and 6
during induction and at weeks 8, 24, and 44 during mainte-
nance. Safety assessments were performed throughout the
study, which included monitoring of treatment-emergent
adverse events (TEAEs) and vital signs and clinical labora-
tory evaluations.

Additionally, serum ustekinumab concentrations were
measured using a validated electrochemiluminescent im-
munoassay method at weeks 0, 3, 6, and 8 during induction
and every 4 weeks during maintenance. Antibodies against
ustekinumab were evaluated using drug-tolerant electroche-
miluminescent assay at weeks 0 and 6 during induction and
at weeks 12, 24, 36, and 44 during maintenance.
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3. Study Endpoints

1) Induction Studies

The primary endpoint was clinical response (defined as
a reduction from baseline in CDAI score >100) at week 6.
Patients with a baseline CDAI score between 220 and 248
were considered to show a clinical response if a CDAI score
of <150 was attained. The major secondary endpoints were
clinical remission at week 8 (defined as a CDAI score of
<150), clinical response at week 8, and 70-point response
(defined as a reduction from baseline in the CDAI score of
>70) at weeks 3 and 6.

2) Maintenance Study

The primary endpoint was clinical remission at week
44 (defined as a CDAI score of <150). The major second-
ary endpoints were clinical response at week 44, clinical
remission at week 44 among patients in clinical remission
to ustekinumab at week 0, corticosteroid-free remission at
week 44, and clinical remission at week 44 in the subset of
patients who were refractory or intolerant to TNF antagonist
therapy (i.e, patients from UNITI-1 induction study).

Other endpoints included change from baseline in CRP,
fecal calprotectin, and lactoferrin concentrations during in-
duction and maintenance.

4. Statistical Analyses

Statistical analyses for the overall study population have
been described elsewhere."” In both induction and main-
tenance studies, comparisons of primary and secondary
endpoints between ustekinumab and placebo for the overall
study population were performed using Cochran-Mantel-
Haenszel chi-square test at a 2-sided significance level of
0.05. To control the overall Type 1 error rate, the primary
endpoint and major secondary endpoints were tested in a
hierarchical order. Subsequent endpoints were considered
statistically significant only if the preceding endpoint in the
hierarchy was positive. Patients with treatment failure (i.e,,
CD-related surgeries, prohibited changes to concomitant
CD medications, initiation of prohibited medications), or
insufficient data to calculate CDAI scores (i.e., <4 of 8 CDAI
components available) were considered unresponsive or
not in remission. For maintenance, patients who had a loss
of response or discontinued study agent due to lack of thera-
peutic effect or an adverse event of worsening disease were
also considered as treatment failures. Treatment-failure
and missing data rules were also applied for dichotomous
secondary endpoints. For continuous endpoints, baseline
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values (from induction week 0) were assigned from time of
the treatment failure, and the last available observation was
carried forward for missing data. The sample size for Japa-
nese subpopulation was determined with reference to the
guidance from Japanese Ministry of Health, Labour and Wel-
fare.””*' The results of the Japanese subpopulation analysis
were summarized descriptively, and consistency in efficacy
and safety outcomes between the Japanese subpopulation
and overall population were evaluated.

RESULTS
1. Patient Disposition

In UNITI-1, a total of 741 patients were randomized,
of which 56 were from Japan (placebo, 18; ustekinumab
130 mg, 19; ustekinumab ~6 mg/kg, 19). In UNITI-2, of the
628 patients randomized, 26 were from Japan (placebo, 9;
ustekinumab 130 mg, 8; ustekinumab ~6 mg/kg, 9). A total
of 397 patients, including 21 patients from Japan, responded
to ustekinumab treatment in induction studies and were
enrolled in IM-UNITI as the primary (randomized) popu-
lation (placebo, 4; ustekinumab 90 mg SC q8w group, 9;
ustekinumab 90 mg SC q12w group, 8). A total of 884 (Japan
53) patients who were nonresponders to ustekinumab or
placebo or who were responders to placebo entered IM-
UNITI as a nonrandomized population (Fig. 1). The demo-
graphic characteristics and baseline disease characteristics
in the Japanese subpopulation were similar to those of the
overall study population, except for median body weight,
which was lesser, and CRP level, which was greater in the
Japanese subpopulation than the overall study population
(Table 1).

2. Efficacy in Induction Studies

1) Primary Efficacy Endpoint

In UNITI-1, the proportion of patients achieving clinical
response at week 6 was greater in ustekinumab groups (130
mg: Japanese subgroup, 36.8% [7/19]; overall, 34.3%; ~6 mg/
kg: Japanese subgroup, 31.6% [6/19]; overall, 33.7%) than in
the placebo group (Japanese subgroup, 21.5% [5/18]; over-
all, 27.8%) (Fig. 2A). Similarly, in UNITI-2, the proportion of
patients achieving clinical response at week 6 was greater
in ustekinumab groups (130 mg: Japanese subgroup, 37.5%
[3/8]; overall, 51.7%; ~6 mg/kg: Japanese subgroup, 55.6%
[5/9]; overall, 55.5%) than in the placebo group (Japanese
subgroup, 11.1% [1/9]; overall, 28.7%) (Fig. 2B)
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Table 1. Patient Demographics and Clinical Characteristics of the Overall Study Population and Japanese Subpopulation: Induction Studies and

Maintenance Study

UNITI-1 UNITI-2 IM-UNITI
Characteristics Japan All Japan All Japan All
(n=56) (n=741) (n=26) (n=628) (n=21) (n=397)
Demographic characteristic
Female (%) 375 57.2 23.1 53.3 333 56.4
Age, median, yr 300 36.0 370 370 350 36.0
Weight, median, kg 55.6 67.0 61.1 70.8 57.0 69.0°
CD characteristic
Median disease duration (yr) 6.2 10.1° 7.4 6.4 6.7 7.6
Median CDAI 305.0 317.0 279.5 2925 2970 311.0
Median CRP (mg/dL) 14.8 99 10.3 8.1 18.7 93
Abnormal CRP >3.0 mg/dL (%) 82.1 78.3 923 76.8 85.7 76.8°
Fecal calprotectin >250 ug/g (%) 71.4 63.4 73.1 62.9 85.7 68.8°
Any extra-intestinal manifestations (0b) 214 50.8" 269 55.6 23.8 519
Current fistula (%) 446 193 346 15.6 38.1 149
Baseline concomitant medications for CD (%)
Corticosteroid’ 32.1 459 1.5 393 19.0 456
Immunomodulator (6-MP/AZA, MTX) 60.7 314 385 349 66.7 36.0
CD-related medication history (%)
Previously treated with and failed full/adequate course of:
Corticosteroid 44.6 70.3 65.4 809 66.7 77.7
Immunomodulator 411 789 46.2 67.5 53.3 76.9
Corticosteroid or immunomodulator 60.7 89.3 96.2 99.4 714 94.7
Inadequate initial response, loss of response, or intolerance 100.0 99.2 0 NA 61.9 446
to =1 TNF-antagonists
TNF-antagonist naive NA 423 68.6 19.0 395
Previously received but not failed a TNF-antagonists NA 57.7 314 190 15.6

’n=389.
°n=740.
‘n=388.
‘Including budesonide.

6-MP, 6-mercaptopurine; AZA, azathioprine; MTX, methotrexate; NA, not applicable; TNF, tumor necrosis factor.

2) Major Secondary Efficacy Endpoints

In both the induction studies, a greater proportion of pa-
tients treated with ustekinumab (both 130 mg and ~6 mg/
kg) achieved clinical response and remission at week 8 than
the placebo group (in Japanese subpopulation and overall
study population) (Table 2). A higher proportion of patients
attained the 70-point response at week 3 or week 6 with
either of the ustekinumab induction doses than those in the
placebo group, and the response was sustained at week 6 in
both the Japanese and overall study populations (Table 2).

www.irjournal.org

Thus, the primary and major secondary endpoints were met
and both induction doses were better than the placebo in
the subset of Japanese patients, and results were generally
similar to the overall population.

3) Other Efficacy Endpoints

The median change in CDAI scores in the Japanese sub-
population was generally better in both ustekinumab in-
duction groups when compared with the placebo (Fig. 3A-
D). In the Japanese subpopulation, the median serum CRP

479



Toshifumi Hibi, et al.  Ustekinumab therapy for Japanese CD INTESTINAL RESEARCH
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Fig. 2. Primary endpoint in the overall study population and Japanese
0 . . . subpopulation. The primary efficacy outcome in induction and main-
Placebo 90mg SCq12w 90 mg SC 8w tenance studies observed in Japanese subpopulation were similar to
1 Japanese 4 3 9 the global study population. °P<0.001 vs. placebo; *P<0.01 vs. placebo;
Hl Overall 131 129 128 ‘P=0.04. q8w, every 8 weeks; q12w, every 12 weeks.

Table 2. Major Secondary Endpoints of Induction Studies in the Overall Population and Japanese Subpopulation

UNITI-1 UNITI-2
Endpoints Placebo 130 mg ~6 mg/kg Placebo 130 mg ~6 mg/kg
Japan  All Japan Al Japan  All Japan  All Japan  All Japan All
Number 18 247 19 245 19 249 9 209 8 209 9 209
Clinical response at wk 8 278 202 211 335 526 378 0 32.1 375 474 667 579
Clinical remission at wk 8 56 73 103 159 263 209° 0 196 250 306" 222 402°

70-Pointresponseatwk3 278 271 421 384° 421 406 111 316 250  493° 444 507°
70-Pointresponse at wk6 444 304 421 461" 526 438" 111 388 500 589" 778 646

Values are presented as percentage.
°P<0.01 vs. placebo.
°P<0.001 vs. placebo.

concentration was considerably reduced at the earliest time- kg: UNITI-1, -3.20 mg/L; UNITI-2, -7.20 mg/L) compared
point (week 3) in both the ustekinumab induction groups with the corresponding placebo groups (UNITI-1, 2.17 mg/L;
(130 mg: UNITI-1, -2.3 mg/L; UNITI-2, -1.78 mg/L; ~6 mg/ UNITI-2, 0.55 mg/L). The reductions seen after ustekinumab

480 www.irjournal.org



INTESTINAL RESEARCH https://doi.org/10.5217/ir.2017.15.4.475 « Intest Res 2017;15(4):475-486

UNITI-1 Japanese subpopulation UNITI-1 overall population

-6&- Placebo
~801 —m- 130mg
-904 -—4&— ~6mg/kg

-6&- Placebo
~807 —m- 130mg
-904 —#&— ~6mg/kg

Median change in CDAI score
|
(o]
(e}

Median change in CDAI score

Weeks @ Weeks

UNITI-2 Japanese subpopulation

10
L —10 A o
o o
O O
2 =304 2
= S R N\ N S
O 501 O
< <
g 707 S
C C
2 -90 2
(@] [®]
C je
2 ~1101 -©- Placebo g -©& - Placebo
) —- 130 mg o — 130 mg
> - E =
1307 a6 mg/kg —&— ~6mg/kg
7150 T T 1 7140 T T 1
0 3 6 8 0 3 6 8
Weeks Weeks
IM-UNITI Japanese subpopulation IM-UNITI overall population
1007 —o- Placebo ° 1007 -o- Placebo
o gy —- 90 mg SC g12w /Q___@/’ o —- 90 mg SC g12w
; —A— 90 mg SC g8w o § 804 —&— 90 mg SC g8w o
J— 60 n //l _ B -
3 s S 601 o
(@) (@] /
£ £ /
@ <1 40 A /
o) o) _0
G 5 o
5 S 204 &
C C
© ©
oS S
(&) [}
= =
0 4 8 12 16 20 24 28 32 36 40 44 0 4 8 12 16 20 24 28 32 36 40 44
Weeks Weeks

Fig. 3. Median change in CDAI scores over time. In the induction studies and maintenance study, the median change in CDAI scores consistently im-
proved with ustekinumab compared with that with placebo in the Japanese subpopulation and overall study population. All P<0.05 vs. placebo in the
overall population of the UNITI-1, UNITI-2, and IM-UNITI studies. q12w, every 12 weeks; q8w, every 8 weeks. Panel B, D, and F are adapted from Feagan
BG, et al. N Engl J Med 2016;375:1946-1960, with permission Massachusetts Medical Society.]9

treatment were persistent through week 8. These reductions In the Japanese subpopulation of UNITI-1, the median fe-
in CRP concentration were also similar to those in the over- cal calprotectin concentration at week 6 was reduced (-6.5
all population (Supplementary Fig. 1). mg/kg) in the ustekinumab 130 mg group, while it was in-
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creased by 2.11 mg/kg in the ustekinumab ~6 mg/kg group
and by 15.84 mg/kg in the placebo group. In the UNITI-2
Japanese subpopulation, there was no change in the fecal
calprotectin concentration at week 6 in the ustekinumab
130 mg group; however, it was reduced (-108.23 mg/kg) in
the ustekinumab ~6 mg/kg group and was increased by 2.97
mg/kg in the placebo group. In the overall study population,
significantly greater reductions in fecal calprotectin were ob-
served at week 6 in both the ustekinumab induction groups
compared with the placebo group (P<0.001) (Supplemen-
tary Fig. 2A).

3. Efficacy in Maintenance Study

1) Primary Efficacy Endpoint

The proportion of responders to ustekinumab induction
who exhibited clinical remission at week 44 during main-
tenance was greater in the ustekinumab groups (90 mg SC
q12w: overall, 48.8%; Japanese subgroup, 50.0% [4/8]; 90 mg
SC q8w: overall, 53.1%; Japanese subgroup, 55.6% [5/9]) than
in the placebo group (overall, 35.9%; Japanese subgroup,
25.0% [1/4]) (Fig. 2C).

2) Major Secondary Efficacy Endpoints

Similar to the results observed for the overall study
population, a higher proportion of patients in the Japanese
subgroup showed sustained clinical remission (remission
at weeks 36, 40, and 44) in the ustekinumab groups (90 mg
SC: q12W, 37.5% [3/8]; q8w, 55.6% [5/9]) than in the placebo
group (25.0% [1/4]) (Supplementary Fig. 3).

The proportion of Japanese patients remaining in remis-
sion at week 44 among those in remission after induction,
at maintenance baseline (remission in remitters), was 80%
(4/5) and 50% (2/4) in the ustekinumab 90 mg SC 8w and
ql2w groups, respectively, while 1/1 patient maintained
remission on SC placebo (i.e, the only patient in remission,
when randomized to SC placebo maintenance, stayed in re-
mission at week 44). In the overall study population, a greater
proportion of patients who were in remission at maintenance
baseline maintained remission with ustekinumab 90 mg SC
q8w treatment (67%) than those with q12w (56%) and pla-
cebo (46%) treatments. Number of patients in the Japanese
subgroup achieving corticosteroid-free remission at week
44 were greater with ustekinumab maintenance (90 mg SC:
ql2w, 55.6% [5/9]; q8w, 50% [4/8]) than with placebo (25%
[1/4]). In the overall study population, the proportion of
patients in corticosteroid-free remission at week 44 was sig-
nificantly greater in the g8w group (P=0.004) and nominally
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significant in the q12w group (P=0.035; as per hierarchical
testing procedure) than with placebo (Supplementary Fig. 4).

In the Japanese subpopulation, clinical remission at
week 44 among those who were refractory or intolerant to
TNF antagonist therapy (subset of patients from UNITI-1)
was achieved with 90 mg SC q12w (33.3% [2/6]) and q8w
ustekinumab treatment (50.0% [2/4]), but not with placebo
treatment (0% [0/3]). Similarly, in the subset of UNITI-1
patients from the overall population, a greater proportion of
patients receiving ustekinumab 90 mg SC q12w (38.6%) and
q8w (41.1%) maintained clinical remission at week 44 than
those on placebo (26.2%) (Supplementary Fig. 5).

3) Other Efficacy Endpoints

Throughout the maintenance study, the median change in
CDAI scores was generally improved in both the ustekinum-
ab dose groups and was better than in the placebo group
for both the Japanese subpopulation and the overall study
population (Fig. 3 Eand F).

A normal CRP level at week 44 was achieved in Japanese
patients who had baseline CRP >3 mg/L in the induction
studies, when treated with ustekinumab 90 mg SC ql12w
(42.9% [3/7]), while normal levels were not achieved with
90 mg SC q8w (0/8 patients) or placebo (0/3 patients) treat-
ment. However, in the overall population, proportion of
patients attaining a normalized CRP was greater for both
the ustekinumab regimens than the placebo. The median
change in fecal calprotectin concentration at week 44 in the
Japanese subpopulation was considerably reduced with
both 90 mg SC q12w (-102.3 mg/kg) and q8w treatment
(-17.90 mg/kg), while it increased over the maintenance pe-
riod in the SC placebo group (168.15 mg/kg). In the overall
study population, there was no change in fecal calprotectin
levels at week 44 in both the ustekinumab groups, while it
increased in the placebo group (153.85 mg/kg) (Supplemen-
tary Fig. 2B).

In the Japanese subpopulation, when nonrandomized
patients (nonresponders to ustekinumab IV induction,
n=31; Fig. 1) of the maintenance study were treated with
an additional SC dose of ustekinumab (90 mg) at week 0
of maintenance, 61.3% (n=19) achieved clinical response 8
weeks later. A total of 22 of these nonrandomized patients
continued ustekinumab, receiving 90 mg q8w maintenance
regimen. Of these patients, 54.5% (n=12) maintained clini-
cal response and 36.4% (n=8) achieved clinical remission at
week 44. In the overall study population, 50.5% of nonran-
domized patients achieved clinical response at week 8 (after
ustekinumab 90 mg SC injection at week 0) and 68.1% of
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those patients continued to maintain a clinical response and
50.2% were in remission at week 44.

4. Safety

In the combined Japanese subpopulations of both induc-
tion studies, TEAEs were reported in 44.4% of patients re-
ceiving ustekinumab (130 mg), 50.0% in the ~6 mg/kg group,
and 55.6% in the placebo group. A consistent pattern was
observed in the overall study population (ustekinumab 130
mg, 58.4%; ~6 mg, 60.4%; placebo, 60.5%) (Table 3). The most
frequently reported TEAEs (>2 patients in ustekinumab
groups) in the Japanese subpopulation of induction studies
were nasopharyngitis (n=6, 10.9%) and pyrexia (n=3, 5.5%).
Similarly, in the overall population, TEAEs of nasopharyngi-
tis (4.6%) and pyrexia (5.9%) were commonly reported. The
incidence of infection TEAEs was similar across the treat-
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ment groups in Japanese patients (ustekinumab 130 mg,
18.5%; ~6 mg/kg, 25.0%; placebo, 22.2%) and none of these
were serious infections. The proportion of overall serious
TEAE:s in the induction studies was also not higher following
ustekinumab treatment and occurred at similar frequencies
in the Japanese subpopulation (both ustekinumab doses,
3.6%; placebo, 7.4%) and the overall study population (both
ustekinumab doses, 5.1%; placebo, 6.0%). One patient in the
placebo group experienced a TEAE leading to study drug
discontinuation (Table 3).

In the IM-UNITI maintenance study, TEAEs occurred at
similar frequencies across the treatment groups in both the
Japanese subpopulation and the overall study population
(Table 4). The most frequently reported TEAEs (>2 patients
in ustekinumab groups) in the Japanese subpopulation were
nasopharyngitis (n=6, 35.3%) and headache (n=4, 23.5%).
The other infections observed in >2 Japanese patients in

Table 3. Summary of Safety Results through Week 8 (Combined UNITI-1 and-2 Study)

Ustekinumab Ustekinumab

o Placebo 130 mg G Combined
Description

Japan All Japan All Japan All Japan All

(n=27) (n=466) (n=28) (n=471) (n=28) (n=470) (n=55) (n=941)
Average duration of follow-up (wk) 7.80 8.18 793 8.22 8.10 8.16 8.02 8.19
TEAE 15(55.6) 282 (605) 12(444) 275(58.4) 14(500) 284 (604) 26(47.3) 559 (59.4)
Serious TEAE 2(7.4) 28 (6.0) 0 23 (4.9) 2(7.1) 25 (5.3) 2(3.6) 48 (5.1)
Infection® 6(22.2) 108 (23.2) 5(185  92(19.5) 7 (250 111 (23.6) 12 (21.8) 203 (21.6)
Serious infection 0 6(1.3) 0 7(1.5) 0 8(1.7) 0 15(1.6)
TEAEs leading to discontinuation of study drug 1(3.7) 19 (4.1) 0 8(1.7) 0 8(1.7) 0 16 (1.7)
Values are presented as number (%o).
*Infection as assessed by the investigator.
TEAE, treatment-emergent adverse event.
Table 4. Summary of Safety Results through Week 44 of the IM-UNITI Study

Placebo 90 mg SC q12w 90 mg SC q8w Combined
Description Japan All Japan All Japan All Japan All

(n=4) (n=133) (n=8) (n=132) (n=9) (n=131) (n=17) (n=263)
Average duration of follow-up (wk) 302 320 393 36.6 36.0 352 376 359
TEAE 4(100.0) 111(83.5) 8 (100.0) 106 (80.3) 8(889 107 (81 7) 16 (94.1) 213 (81.0)
Serious TEAE 0 20 (15.0) 2 (25.0) 16 (12.1) 1(11.1) 3(99) 3(17.6)  29(11.0)
Infection® 2 (50.0) 66 (49.6) 5 (62.5) 61(46.2) 8(88.9) (48 1) 13(76.5) 124 (47.1)
Serious infection® 0 3(2.3) 2 (25.0) 7 (5.3) 0 3(2.3) 2(11.8)  10(3.8)
TEAEs leading to discontinuation of study drug 0 8 (6.0) 1(125)  10(7.6) 0 4(3.1) 1(5.9) 14 (5.3)
Values are presented as number (%).
*Infection as assessed by the investigator
q12w, every 12 weeks; q8w, every 8 weeks; TEAE, treatment-emergent adverse event.
www.irjournal.org 483
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maintenance were anal abscess, pharyngitis, and vulvo-
vaginal candidiasis (n=2, 11.8%; each), and this was similar
to the values for the overall study populations. A total of 3
serious TEAEs (q12w, n=2; q8w, n=1) were observed in the
ustekinumab group within the Japanese subpopulation. Two
of these were serious infections (anal abscess and bacte-
remia) observed in the 90 mg SC q12w group. The serious
TEAE of anal abscess was the only adverse event leading to
discontinuation of the study agent (Table 4).

There were no deaths, malignancies, events of tubercu-
losis, or opportunistic infections reported in the Japanese
subpopulation through 52 weeks of therapy. None of the
Japanese patients in the ustekinumab group reported any
TEAES related to infusions in the induction or maintenance
studies.

5. Pharmacokinetics and Immunogenicity

No clear difference in serum ustekinumab concentrations
was observed between Japanese patients and non-Japa-
nese patients in the induction studies or the maintenance
study, regardless of the dose received (Supplementary
Figs 6 and 7). In the overall population, 2 patients who
received ustekinumab (130 mg) IV developed antibodies
to ustekinumab in the induction studies and 27 patients
(2.3%) developed antibodies in the maintenance study, de-
termined using a drug tolerant assay. None of the Japanese
patients who received ustekinumab developed antibodies
to ustekinumab in the induction studies and 2 Japanese
patients (9.5%) developed antibodies in the maintenance
study.

DISCUSSION

Genetic variations that may increase predisposition to
CD or affect treatment responses among ethnic populations
have been reported. For example, there are certain coding
variants in nucleotide-binding oligomerization domain-
containing protein 2 (NODZ2) that have a large effect on IBD
risk in Caucasians; however, such variants in allele frequency
in Asian populations, including Japanese population, is ab-
sent, which suggests that there is genetic heterogeneity in

2 Furthermore, the treatment effect

predisposition to CD.
of thiopurine may differ between Asians and Caucasians
because of the prevalence of a variant in NUDT15, which is
associated with thiopurine-induced leukopenia in patients
with IBD.*' Because differences in IBD treatment responses

among ethnic populations are possible due to genetic het-
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erogeneity,” it is important to assess the consistency or
difference of treatment outcomes between specific ethnic
populations and overall population.

The phase 3 global clinical study program of ustekinumab
studied efficacy and safety in a wide range of patients with
moderately to severely active CD who had been previously
treated with TNF-antagonists or conventional therapy."
In the Japanese subpopulation of this phase 3 program,
ustekinumab 130 mg and ~6 mg/kg IV induction therapy
showed increased clinical response rates at week 6 over
placebo, both among patients who were refractory to TNF-
antagonists as well as to conventional therapy. Among pa-
tients who responded to IV ustekinumab in the induction
studies, treatment with SC ustekinumab (90 mg q12w and
8w) maintenance therapy demonstrated increased rates of
clinical remission and response at week 44.

The primary and major secondary efficacy outcomes
in induction and maintenance studies observed in the
Japanese subpopulation were consistent with the findings
observed in the overall global study population.' In both
induction studies, ~6 mg/kg ustekinumab showed higher
rates of clinical response and remission than 130 mg dose,
particularly at week 8. Patients in the UNITI-2 study who
had failed responses only to conventional therapy achieved
higher rates of response and remission than the patients
with failed responses to TNF-antagonist in the UNITI-1
study, possibly because these patients had a less refractory
disease. Similar to the overall study population, in the Japa-
nese subpopulation treated with ustekinumab, induction
demonstrated greater reductions in CRP concentration than
the placebo even at the first post-baseline visit at week 3. Re-
ductions in fecal calprotectin levels were observed only with
130 mg ustekinumab treatment in UNITI-1 study and ~6 mg/
kg ustekinumab treatment in UNITI-2 study in the Japanese
subpopulation; whereas in the overall study population, both
doses of ustekinumab showed reductions in fecal calprotec-
tin and ~6 mg ustekinumab dose showed the highest reduc-
tion in both studies. This may be due to high variability in
calprotectin levels and limited number of Japanese patients.
However, overall treatment with ustekinumab improved ob-
jective markers of inflammation along with improvements in
clinical response and remission in the Japanese subpopula-
tion similar to the overall study population.

In the maintenance study, in Japanese patients who re-
sponded to IV ustekinumab induction, treatment with SC
ustekinumab (90 mg q12w and q8w) maintained clinical
remission, clinical response, remission among those in
remission after induction, and corticosteroid-free remis-
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sion as well as sustained remission. Although both doses
of SC ustekinumab (90 mg q12w and q8w) demonstrated
improvement in clinical outcomes, 8w dose showed the
highest improvement in both the Japanese and overall popu-
lations. In Japanese patients who had elevated CRP concen-
tration (>3 mg/L) at baseline of induction studies, treatment
with ustekinumab 90 mg SC q12w normalized CRP levels
at week 44. A considerable reduction in fecal calprotectin
levels at week 44 was also observed with ustekinumab main-
tenance regimens in the Japanese subpopulation. Japanese
patients who were nonresponders to IV ustekinumab during
induction (nonrandomized patients) also showed greater
response during the additional maintenance ustekinumab
SC treatment, which corroborated the results of the overall
study population as well as results in the randomized pri-
mary population.

Ustekinumab IV induction and SC maintenance regimens
were well tolerated in the Japanese subpopulation and in
the overall study population. The rates of TEAEs and seri-
ous TEAEs were similar across the treatment groups. There
were no reports of serious infections with ustekinumab IV
treatment during induction in the Japanese subpopulation;
whereas only 2 patients reported serious infections with
ustekinumab 90 mg SC q12w during maintenance. Treat-
ment with ustekinumab was associated with only one TEAE
leading to treatment discontinuation. Additionally, there
were no reports of infusion reactions, and no deaths were
reported in these studies through week 44, in either the Japa-
nese or overall populations. Overall, ustekinumab treatment
showed no safety concerns and results were consistent with
those for the overall study population as well as for those
with the previous studies conducted in CD patients'*'” and
with previous long-term studies conducted for other indi-
cations, including psoriasis and psoriatic arthritis.""** No
clear difference in serum ustekinumab concentrations was
observed between the Japanese patients and non-Japanese
patients in induction studies or the maintenance study.

The sample size in this Japanese subpopulation analysis
was small to perform statistical analysis; however, efficacy
and safety outcomes in Japanese patients were analogous to
the results of global population.

To the best of our knowledge, this is the first global IBD
study to demonstrate findings of the Japanese subpopula-
tion consistent to that of the overall study population. The
IV ustekinumab as an induction therapy was more effective
than placebo in Japanese patients with moderate to severely
active CD, who were refractory to either TNF antagonists
or conventional therapy. Among the responders to IV
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ustekinumab induction, treatment with SC ustekinumab
was also more effective than placebo in maintaining clinical
response and remission along with other efficacy outcomes.
Both ustekinumab induction and maintenance regimens
were generally well tolerated. Despite genetic variations that
may exist in the Japanese population, these data suggest that
ustekinumab provides efficacy in Japanese patients with CD,
similar to observations in the global population. Ustekinum-
ab treatment exhibits a favorable benefit-risk balance for CD;
therefore, it could be considered as a new therapeutic option
for moderate to severely active CD in Japanese patients who
have failed conventional therapies or have additionally pre-
viously failed TNF antagonists.
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Supplementary Fig. 1. Change in CRP concentration through week 8 of induction studies. Panel B and D are adapted from Feagan BG, et al. N Engl J
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Supplementary Fig. 3. Sustained clinical remission at weeks 36, 40,
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q8w group. q12w, every 12 weeks; q8w, every 8 weeks.



See “Efficacy and safety of ustekinumab in Japanese patients with moderately to severely active Crohn’s disease: a subpopu-
lation analysis of phase 3 induction and maintenance studies” on page 475-486.

Supplementary Information

List of UNITI-1 investigators in Japan

A Ando, Shiga University of Medical Science Hospital, Otsu, Shiga; T Ashida, Sapporo Higashi Tokushukai Hospital, Sapporo,
Hokkaido; H Hanai, Hamamatsu South Hospital, Minamiku, Hamamatsu; T Ishida, Oita Red Cross Hospital, Oita City, Oita; H
Ito, Kinshu-kai Infusion Clinic, Osaka City, Osaka; T Matsumoto, Kyushu University Hospital, Fukuoka city, Fukuoka; S Motoya,
Hokkaido PW.EA.C. Sapporo-Kosei General Hospital, Sapporo-shi, Hokkaido; S Nakamura, Hyogo College of Medicine, Nishi-
nomiya, Hyogo; Y Sameshima, Sameshima Hospital, Kagoshima-city, Kagoshima; Y Suzuki, Toho University, Sakura Medical
Center, Sakura-shi, Chiba; K Watanabe, Osaka City University Hospital, Osaka City, Osaka; H Yamagami, Osaka City University
Hospital, Osaka City, Osaka; T Yamamoto, Yokkaichi Social Insurance Hospital, Department of Surgery, Yokkaichi, Mie; K Yao,
Fukuoka University Chikushi Hospital, Chikushi, Fukuoka.

List of UNITI-2 Investigators in Japan

T Ashida, Sapporo Higashi Tokushukai Hospital, Sapporo, Hokkaido; H Hanai, Hamamatsu South Hospital, Minamiku, Ham-
amatsu; N Horiki, Mie University Hospital, Mie Prefecture, Tsu; H Iijima, Osaka University Hospital Department of Medicine,
Gastroenterology and Hepatology, Suita; T Ishida, Oita Red Cross Hospital, Oita City, Oita; H Ito, Kinshu-kai Infusion Clinic,
Osaka City, Osaka; M Iwabuchi, National Hospital Organization Sendai Medical Center, Miyagi Prefecture, Sendai; T Kanai,
Keio University Hospital, Shinjuku-ku, Tokyo; R Kunisaki, Yokohama City University Medical Center, Kanagawa, Minami-ku, Yo-
kohama; A Maemoto, Sapporo Higashi Tokushukai Hospital, Sapporo, Hokkaido; K Matsuoka, Keio University Hospital, Shin-
juku-ku, Tokyo; S Motoya, Hokkaido PW.EA.C. Sapporo-Kosei General Hospital, Sapporo-Shi, Hokkaido; S Nakamura, Hyogo
College of Medicine 1-1 Mukogawacho, Nishinomiya, Hyogo; T Osada, Juntendo University Hospital, Tokyo; Y Sameshima,
Sameshima Hospital, Kagoshima-city, Kagoshima; K Sugimoto, Hamamatsu University Hospital, Shizuoka Higashi-ku, Hama-
matsw; S Tanaka, Hiroshima University Hospital, Hiroshima, Minami-ku; K Watanabe, Osaka City University Hospital, Osaka
City, Osaka; H Yamagami, Osaka City University Hospital, Osaka City, Osaka; K Yao, Fukuoka University Chikushi Hospital, Chi-
kushi, Fukuoka.

List of IM-UNITI Investigators in Japan

A Ando, Shiga University of Medical Science Hospital, Otsu, Shiga; T Ashida, Sapporo Higashi Tokushukai Hospital, Sapporo,
Hokkaido; H Hanai, Hamamatsu South Hospital, Minamiku, Hamamatsu; H Tijima, Osaka University Hospital Department of
Medicine, Gastroenterology and Hepatology, Suita; T Ishida, Oita Red Cross Hospital, Oita City, Oita; H Ito, Kinshu-kai Infu-
sion clinic, Osaka City, Osaka; M Iwabuchi, National Hospital Organization Sendai Medical Center, Miyagi Prefecture, Sen-
dai; R Kunisaki, Yokohama City University Medical Center, Kanagawa, Minami-ku, Yokohama; A Maemoto, Sapporo Higashi
Tokushukai Hospital, Sapporo, Hokkaido; K Matsuoka, Kei University Hospital, Shinjuku, Tokyo; E Motohiro, Kyushu University
Hospital, Fukuoka City, Fukuoka; S Motoya, Hokkaido PW.EA.C. Sapporo-Kosei General Hospital, Sapporo-shi, Hokkaido; S
Nakamura, Hyogo College of Medicine, Nishinomiya, Hyogo; T Osada, Juntendo University Hospital, Tokyo; Y Sameshima,
Sameshima Hospital, Kagoshima-city, Kagoshima; K Sugimoto, Hamamatsu University Hospital, Shizuoka Higashi-ku, Hama-
matsu; Y Suzuki, Toho University, Sakura Medical Center, Sakura-shi, Chiba; K Takanori, Keio University Hospital, Shinjuku-ku,
Tokyo; S Tanaka, Hiroshima University Hospital, Hiroshima, Minami-ku; K Watanabe, Osaka City University Hospital, Osaka
City, Osaka; H Yamagami, Osaka City University Hospital, Osaka City, Osaka; T Yamamoto, Yokkaichi Hazu Medical Center,
Yokkaichi, Mie; K Yao, Fukuoka University Chikushi Hospital, Chikushi, Fukuoka; K Yao, Fukuoka University Chikushi Hospital,
Chikushi, Fukuoka.

Dose adjustment in IM-UNITI

In patients who subsequently met loss of response criteria at any time between week 8 and week 32 of maintenance, a single-
dose adjustment to ustekinumab 90 mg q8w was done and patients were evaluated for 16 weeks for clinical improvement. If
there was no improvement, study treatment was discontinued in these patients. Patients in IM-UNITI were allowed to continue
treatment until week 272 (5 years) to further evaluate its long-term safety.



