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Background/Aims: We aimed to evaluate the efficacy and safety of ustekinumab (UST) in the East-Asian population with mod-
erate to severely active ulcerative colitis (UC). Methods: This sub-analysis was conducted on data from East-Asian patients
included in the UNIFI program (NCT02407236). UNIFI consisted of two double-blind, placebo-controlled trials: an 8-week
induction study and a 44-week randomized withdrawal maintenance study. Results: Of 133 East-Asian patients (Japanese: 107,
Korean: 26) who underwent randomization, 131 completed induction study and 111 entered maintenance study. In the main-
tenance study, 78 patients were randomized. Patients who received UST 130 mg and UST 6 mg/kg showed numerically higher
clinical remission at week 8 in the induction study (5/44 [11.4%] and 5/45 [11.1%)], respectively) compared with those who re-
ceived placebo (0/44, 0%). The proportion of patients achieved clinical remission at week 44 was numerically higher in the UST
90 mg q12w group (10/21, 47.6%), but similar in the UST 90 mg q8w group (5/26, 19.2%) compared to placebo (7/31, 22.6%).
Serious adverse events were reported in 1 patient in UST 130 mg group, but no patient in UST 6 mg/kg group through week 8
in the induction study, and 1 patient in UST 90 mg q12w group and 5 patients in the UST 90 mg q8w group in the maintenance
study. No deaths were reported in East-Asian patients throughout the study. Conclusions: UST induction and maintenance
treatments were effective in East-Asian patients with moderate to severe UC; the efficacy and safety profiles were consistent
with the overall population. (Intest Res 2021;19:386-397)
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INTRODUCTION

Ulcerative colitis (UC) is a chronic inflammatory disorder of
unknown etiology involving the surface mucosa, the crypt epi-
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thelium, and submucosa of the colon.' Until recently, the prev-
alence of UC was lower in Asia as compared to Western coun-
tries.” However, prevalence in Asia, especially in urbanized
East Asian regions, has increased sharply over the past few
decades, with the annual prevalence rate of UC per 100,000
estimated to be 172.9.""° The diagnosis of UC is based on spe-
cific guidelines developed for each region and country in Asia,
and these are consistent with those used in the United States
and the European Union.”" The goal of UC treatment, in gen-
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eral, is the induction of disease remission followed by a sus-
tained and durable period of steroid-free remission in order to
improve quality of life, and prevent the morbidity including
hospitalization, surgery and minimization of cancer risk.”"'
Treatments available in East Asian countries include conven-
tional therapies (e.g, mesalamine, glucocorticoids, and thio-
purines) as well as advanced therapies such as antibodies aga-
inst tumor necrosis factor-alpha (TNF-o; e.g,, infliximab, adali-
mumab,"” and golimumab), the 047 integrin antagonist (ve-
dolizumab'®), and the Janus kinase inhibitor (tofacitinib'*), which
are generally similar to those available in Western countries.
Regardless of these therapies, not all patients can successfully
respond to induction therapy and 20% to 40% patients who
initially respond to the approved therapies may lose response
over time (secondary loss of response), with antidrug antibod-
ies being the leading contributor to secondary loss of response

8,15-22

for biologic therapies.” ™ In addition, currently approved ther-

apies are associated with increased safety risks such as infec-

225 * Therefore, there remains an un-

tion™ and malignancies.
met need for novel therapies with alternative mechanisms of
action and an improved benefit-risk profile for the treatment
of UC.

Ustekinumab (UST) is a human IgG1x monoclonal anti-
body that binds with high affinity and specificity to the p40
subunit common to both human interleukin (IL)-12 and hu-
man IL-23. UST is approved in several countries including Ja-
pan and Korea for patients with psoriasis and psoriatic arthri-
tis as well as Crohn'’s disease who do not adequately respond
to conventional treatments. UST demonstrated a consistent
efficacy and safety profile in the Japanese Crohn’s disease pop-
ulation compared to the overall population in the UNITI pro-
gram.”*" For UC, a phase 3 program (CNTO1275UC03001
[UNIFL; NCT02407236]) demonstrated the efficacy and safety
of UST in patients with active UC in the overall population stud-
ied in the program.” Here, we report the efficacy and safety of

UST in the East Asian subpopulation of the UNIFI studies.

METHODS

1. Patients

East-Asian patients who participated in the UNIFI program™
were included in this analysis. As reported previously, the UNI-
FI program included adult patients (>18 years of age) with
moderate-to-severe UC (defined as a total Mayo score of 6-12)
and a Mayo endoscopic subscore of 2 or 3, as determined dur-
ing central review of video-endoscopy.” Patients had an inad-
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equate response or intolerance to TNF-a antagonists, vedoli-
zumab or conventional nonbiologic therapy (i.e., corticoste-
roids and/or 6 mercaptopurine/azathioprine) at the time of
enrolment. Key exclusion criteria were imminent colectomy,
gastrointestinal conditions that would result in surgery or con-
found disease-activity assessment, cancer, and active infec-
tions (including tuberculosis). Patients who had received pre-
vious treatment with IL-12 or IL-23 antagonists were exclud-
ed. Previous TNF-a antagonist, vedolizumab or other speci-
fied therapies were to be discontinued before study entry as
specified in the protocol.”

2. Study Design

UNIFI program consisted of two double-blind, placebo-con-
trolled trials; an 8-week induction study and a 44-week ran-
domized withdrawal maintenance study (Supplementary Fig.
1) conducted under a single protocol.” Briefly, patients were
randomly assigned in a 1:1:1 ratio, stratified according to bio-
logic failure status (yes or no) and region (Eastern Europe, Asia
or rest of world), to receive intravenous (IV) UST 130 mg, a
weight-range-based dose that approximated 6 mg of UST per
kilogram of body weight (UST 6 mg/kg) or placebo in the in-
duction study. Patients assigned to placebo who were not in
clinical response (defined as a decrease in the total Mayo score
of >30% and of >3 points from baseline, with an accompany-
ing decrease of >1 point of the Mayo rectal bleeding subscore
or aMayo rectal bleeding subscore of 0 or 1) at week 8, received
induction therapy with UST 6 mg/kg and were followed for 8
weeks (up to study week 16). Patients assigned to UST who
were not in clinical response at week 8 received 90 mg of sub-
cutaneous (SC) UST and followed for 8 weeks (up to study
week 16). All treatments at week 8 were administered as both,
an IV infusion and SC injection, to maintain the blind. Patients
who did not respond to UST at week 16 did not enter mainte-
nance study and discontinued. In the maintenance study, pa-
tients who were in clinical response with IV UST during induc-
tion study were randomized in a 1:1:1 ratio with stratification
according to induction treatment (UST 130 mg, UST 6 mg/kg,
or placebo followed by UST 6 mg/kg), status of clinical remis-
sion (defined as a Mayo score <2 points, with no individual
subscore >1 [yes or no]) at maintenance baseline, and oral
corticosteroid use (yes or no) at maintenance baseline to re-
ceive maintenance therapy with SC UST 90 mg every 12 weeks
(g12w), UST 90 mg every 8 weeks (g8w), or placebo. Patients
who achieved a clinical response to placebo during the induc-
tion study received SC placebo and those who had a delayed
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response to UST (at week 16) received SC UST 90 mg q8w
during the maintenance study and were not randomized. Treat-
ment with UST was administered through at least 1 year of
combined induction and maintenance therapy; with a follow-
up of additional 3 years for eligible patients in a long-term ex-
tension. The independent ethics committee or institutional re-
view board at each study site approved study protocols. Writ-
ten informed consent was obtained from all patients prior to
enrolling into the study.

3. Efficacy and Safety Evaluations
The primary endpoint in the induction study was clinical re-
mission at week 8. The secondary endpoints at week 8 includ-
ed endoscopic improvement (defined as a Mayo endoscopic
subscore of 0 or 1), clinical response and change from induc-
tion baseline in the total score of the Inflammatory Bowel Dis-
ease Questionnaire (IBDQ). Other endpoints included chang-
es in partial Mayo score (defined as the Mayo score without
the endoscopic subscore), fecal calprotectin (F-CP), and C-re-
active protein (CRP) through week 8, histologic improvement
(defined as <5% neutrophils in epithelium, no crypt destruc-
tion, and no erosions or ulcerations or granulations), histo-en-
doscopic mucosal healing (defined as a combination of both
endoscopic and histologic improvement), symptomatic re-
mission (defined as a Mayo stool frequency subscore of 0 or 1
and a Mayo rectal bleeding subscore of 0), and partial Mayo
remission (defined as a partial Mayo score <2) at week 8. Clini-
cal remission and clinical response at week 8 were evaluated
by biologic failure status. In patients who did not have a clini-
cal response to IV UST at week 8, clinical response, clinical re-
mission, endoscopic improvement, and histo-endoscopic mu-
cosal healing were assessed at week 16. The analysis of all end-
points that include the Mayo endoscopic subscore was based
on the score determined during central review of endoscopy.
The primary endpoint in the maintenance study was clini-
cal remission at week 44. Relative change from the maintenance
baseline in clinical remission at week 44 were also calculated.
The major secondary endpoints included maintenance of clin-
ical response through week 44, endoscopic improvement at
week 44, corticosteroid-free clinical remission at week 44 (de-
fined as being in clinical remission at week 44 and not receiv-
ing concomitant corticosteroids at week 44), and maintenance
of clinical remission through week 44 among the patients who
had achieved clinical remission at maintenance baseline. Oth-
er study endpoints included histo-endoscopic mucosal heal-
ing at week 44, changes in median IBDQ score, partial Mayo
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score, symptomatic remission, partial Mayo remission, F-CP,
and CRP through week 44. For patients who had a clinical re-
sponse to SC UST at week 16 during the induction study, clini-
cal remission at week 44 and clinical response through week
44 were assessed. Clinical remission and clinical response at
week 44 were evaluated by biologic failure status, which is ei-
ther previous treatment failure with biologics or no history of
treatment failure with biologics (either biologic naive or had
received biologics but did not have documented treatment
failure).

Safety assessments included adverse events (AEs), serious
AEs (defined as any AE at any dose that results in death, is life
threatening, requires initial or prolonged hospitalization, re-
sults in persistent or significant disability/incapacity, may have
caused a congenital anomaly/birth defect, or requires inter-
vention to prevent permanent impairment or damage), infec-
tions and serious infections, and infusion/injection-site reac-
tions during the follow-up period. Deaths, malignancies, op-
portunistic infections, tuberculosis, and cardiovascular events
in the maintenance study were summarized.

4. Pharmacokinetics and Immunogenicity

Serum UST concentrations were evaluated at all visits during
the induction study and every 4 weeks in the maintenance
study. Antibodies to UST were evaluated by means of a drug-
tolerant electrochemiluminescence assay at weeks 0, 4, 8, and
16 (in patients who did not have a response to induction ther-
apy at week 8) during induction and at weeks 4, 12, 24, 36, and
44 during maintenance.

5. Statistical Analysis
Statistical methods used for the overall population has been
described previously.” All analyses for East-Asian patients were
performed as post hoc. Descriptive statistics were reported for
baseline characteristics. Unless otherwise specified, all effica-
cy analyses were based on the intention-to-treat principle. The
statistical tests of efficacy results for East-Asian population were
considered nominal and statistical values were not shown in
this manuscript. Data sets for the main efficacy analyses com-
prise the patients who underwent randomization in the induc-
tion study or maintenance study. Prespecified efficacy analy-
ses were also conducted for patients who entered the mainte-
nance study after having a delayed response to UST.

Patients were considered not to have reached dichotomous
endpoints if they had a prohibited change in concomitant med-
ication for UCs, had undergone an ostomy, or colectomy be-
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fore week 8 (during induction) or week 44 (during maintenance),
had used a rescue medication after a clinical flare (during main-
tenance), or had discontinued UST or placebo owing to lack
of efficacy or an AE of worsening disease during maintenance,
or had missing data. For continuous endpoints, patients who
had a treatment failure had their value at baseline in the in-
duction study carried forward from the time of the event on-
ward. In addition, to explore the factors impacting the primary
endpoint in the maintenance study, logistic analysis was con-
ducted to provide the adjusted odds ratios and 95% confidence
intervals (CIs) using the stratification variables for the mainte-
nance study. In the safety analyses, data for patients who re-
ceived at least one dose of UST or placebo in the induction
study were analyzed according to the substance received, and
data for patients who received at least one dose of UST or pla-
cebo in the maintenance study were analyzed according to the
assigned study group. The frequency and types of AEs were
summarized. Immunogenicity analyses included patients who
had atleast one blood sample obtained after UST administration.

RESULTS

1. Patients
Of the 133 East-Asian patients (107 Japanese and 26 Korean
patients) who underwent randomization, 131 patients com-
pleted the induction study: 111 (83.5%) entered the mainte-
nance study and 20 (15.0%) did not enter the maintenance
study but completed the final safety visit (Fig. 1). In the main-
tenance study, 78 East-Asian patients were randomized and
33 (22 with delayed response to UST and 11 with response to
placebo) were not. Most patients (n=74, 95.0%) who under-
went randomization and all non-randomized patients in the
maintenance study completed the week 44 assessment.
Patients were randomly assigned to receive a single IV infu-
sion of placebo (n=44), UST 130 mg (n=44) or UST 6 mg/kg
(n=45) at baseline in the induction study, and patients who
had a clinical response 8 weeks following IV UST induction
were randomly assigned to receive SC injection of placebo
(n=31), the UST 90 mg q12w (n=21), or the UST 90 mg q8w
(n=26) in the maintenance study. At baseline of induction the
majority were men (87/133, 65.4%) with a mean age 42 (stan-
dard deviation [SD]: 14.18) years and a mean duration of UC
disease 7.85 (SD: 6.059). Disease characteristics at induction
baseline were generally similar across study groups in both
the induction and maintenance studies (Table 1), however, in
the maintenance study, there were slight differences in CRP
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(UST 90 mg q12w group 1.7 mg/L, UST 90 mg q8w group 3.5
mg/L and placebo group 1.4 mg/L), F-CP ( UST 90 mg q12w
group 1,202.0 mg/kg, the UST 90 mg q8w group 1,558.0 mg/
kg, and placebo group 925.0 mg/kg), and also in the propor-
tion of patients in clinical remission at baseline of the mainte-
nance study (the UST 90 mg q12w group 14.3%, the UST 90
mg 8w group 11.5%. and placebo group 25.8%).

A total of 85 East-Asian patients who were randomized had
previous treatment failure with biologic agents; all had treat-
ment failure with at least one TNF-a antagonist; 4 out of 85
(4.7%) with both a TNF-a antagonist and vedolizumab. Among
the 48 patients who did not have previous treatment failure
with biologics, 40 out of 48 (83.3%) had not received biologics
and 8 out of 48 (16.7%) had received biologics but did not have
documented treatment failure (Table 1).

2. Induction Therapy
A numerically greater proportion of East-Asian patients in the
UST 130 mg (5/44, 11.4%) and 6 mg/kg groups (5/45, 11.1%)
were in clinical remission at week 8 (primary endpoint) com-
pared with the placebo group, in which none of the patients
had remission (Fig. 2). Numerically greater proportions of pa-
tients in the UST 130 mg (23/44, 52.3%) and 6 mg/kg (27/45,
60.0%) groups achieved clinical response at week 8 than in the
placebo group (10/44, 22.7%). The clinical remission and re-
sponse rates in the East-Asian population were comparable
with those observed in the overall population (Fig. 2).
Numerically greater proportions of East-Asian patients in
the UST groups achieved endoscopic improvement (20.5% in
UST 130 mg and 17.8% in 6 mg/kg) and histo-endoscopic mu-
cosal healing (18.2% in UST 130 mg and 11.1% in 6 mg/kg) at
week 8 compared with none in the placebo group (Fig. 2). Among
East-Asian patients, 13/43 (30.2%) patients in UST 130 mgand
16/44 (36.4%) patients in the 6 mg /kg groups had histologic
improvement compared with 5/43 (11.6%) patients in the pla-
cebo group. Patients who received UST induction therapy were
more likely to experience symptomatic remission than those
who received placebo (43.2% in UST 130 mg and 44.4% in UST
6 mg/kgvs. 29.5% in placebo group). Median change from base-
line in IBDQ was numerically greater in UST-treated patients
than in the placebo group (Supplementary Table 1). Through
week 8, the change from baseline in partial Mayo score, F-CP
and CRP in East-Asian patients were consistent with those ob-
served in the overall population (Supplementary Fig. 2). More
patients who were naive to biologic therapy or nonbiologic
failure had clinical remission and clinical response at week 8
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Fig. 1. Study design and patient disposition. (A) Induction study and (B) maintenance study. UST, ustekinumab; SFU, safety follow-up; IV,
intravenous; SC, subcutaneous; q12w, every 12 weeks; q8w, every 8 weeks.

compared to those who had a history of biologic failure (Sup-
plementary Table 1).

Among 29 patients who randomized to receive IV UST at
week 0 and did not have a response by week 8, 9/29 (31.0%)
patients had a clinical response and 1/29 (3.4%) achieved clin-
ical remission by week 16.

3. Maintenance Therapy

In the East-Asian subpopulation, among patients who showed
a clinical response to induction therapy with UST, clinical re-
mission at week 44 was 47.6% (10/21 patients) in the UST 90
mg q12w, 19.2% (5/26 patients) in the UST 90 mg q8w, and a
numerically higher proportion of patients in the UST 90 mg
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ql2w group compared to the placebo group (22.6%, 7/31 pa-
tients) (Fig. 3, Supplementary Table 2). The relative change in
clinical remission rates from maintenance baseline to week 44
was numerically higher in both UST groups (233.3% in the UST
90 mg q8w group and 66.7% in the UST 90 mg q12w group)
compared to placebo group (-12.5%). Logistic regression anal-
ysis results showed that clinical remission at maintenance
baseline was the only stratification variable for which the 95%
ClI did not cross 1 (Supplementary Table 3). Among those with
clinical remission at week 0 of the maintenance study, 2/3
(66.7%) patients in the UST 90 mg q12w group, 1/3 (33.3%)
patients in the UST 90 mg q8w group, and 3/8 (37.5%) in the
placebo group maintained clinical remission through week 44

www.irjournal.org



19(4):386-397

2020.00080 « Intest Res 2021;

ir.

//doi.org/10.5217/

https

INTESTINAL RESEARCH

"SIH1|03 IAIBIAIN I UI104d AINIEII-D) 'dYD 'SHIIM 8 AJaAS ‘Mg Isyaam Z | AIaAl ‘Mz Lb lqewnupaisn ‘IS

‘ApN3s 22UBU3}UIEW OJUI UOEZIWOPUES JO 3WI) Y} J& dJ. SAN|eA dul[9seq Y],

"D3]BDIPUI 3SIMIBYI0 APNIS UOIINPUI U3 Ul 350U} AQ pazuewwns aJe Apnis SduBUIUIBW Y} Ul SIISIIS1IRIBYD Judlled J0J SaNjeA duljaseq 3y,
“(9bued 3j11enbi}Ul) UBIPIW JO 'UOIIRIAID PJBPUELS F UBIUI JO '(0p) J2qUINU SB pajuasald e sanjep

(0LeT’c-0Ty9)

0
(gsv) S
(r'9¢) v
(Gsv) S

(0615'L-069Y)

(2U1[95eQ 3dURUIIUIEW
(¢6l)S o6l) ¥ (L8g) Tl - - - 1€ Buleay 21d0ISOPU YIM Syulied
(2U1[3589 3dUBU3IUIEW

(g€ €vl)e (8'52) 8 - - - 1B UOISSILURJ [BJIUIJD UMM SURlied
(LeL) 6 (L129) Tl (59) 0z (¥'¥9) 62 (9€9) 8T (9€9) 82 2In|iey Juawiealy [ealbojolq 4o AI0IsIH
(€T Ll (@zp) 0L (r'8p) Gl (9ge) 9l (51S) ¥T (895) 5T sBnJp Aloje|npowouNwL|
(zov) Tl (9%82) 9 (5'5¢) LL (zTy) 6l (5°62) €1 (L¥E) §L 35N PI0IRISOdIII0Y

SUONBIIP3AW DN 3ulj3seq

(0661'c-0'€99) (08l6'L-08€L) (0CES'L-0€ETE) (0£€2'c-06¥S) (0%96'L-0'L€T) (S'SLS'L-0THY)

0€LT'L 09¥L 0859'L 0coT'L 0'9¢6 0LLT'l S9ve'L §'LEL (6%/6w) unv10idjed (8934
(€eL-T1)§L (G8-L'L)€¥ (86-€'1)G°€ (€€-80) L1 (CL-€0) ¥l (G'1L-01)9€ (£0L-60)6¢ (8'5-£0) ¥'L (1/6w) 44D
(009) LL (8'18)6 (¢or) 2l (62¥) 6 (Tsy) vl (czy) 6l (899) 5¢ (008) 2T U009 JO 9pIS 39| 03 payiwil]
(008) LL (c8l)c (8€9) vl (L'z8) 2L (8%9) £1 (8'25) 9t (cer) 6l (009) 2 SAISUIIX]
35BISIP 4O JUIX]
(G¥) L 0 (8¢ 1 (8¥) 1 g1 €L (89 ¢ €L (ZL-LL 2103s OAe|N) 19135
(G56) LT (0ooL) LL (¢96) GC (¢se) 0T (8'96) O€ (8°26) ¥ (cee) Ly (L16) €V (0L-9 2103s 0Ae|\) 1e43pO
AYIA3S 3se3sI(
CL+G8 60+G8 S1F+98 9LFL8 §1F08 [ARYA SLFE8 EL¥C8 21035 OAe| [e30]
89+€6 67F08 99+88 §59+68 09FL'L G9+F18 L9F18 6VFEL (JA) uoizeinp 3sessiq
§S9L+999 L'9F86S VILFCLS 96+£09 6CLFCYI 0€ELFLL9 9CLF0€9 96+C09 (6) 3ubram Apog
6'GLFSYY SCLFLYY 891 F¥6°8¢ C6F8EY LELFTEY 8ELFCCY 6Vl F LYY GELFC6E (4A) 2by
(¥'98) 61 (9€9) £ (€cr) L (r'2a) L (cvL) € (009) L2 (tzL)Te (9€9) 8¢ X35 9B\
(cz=u) (LL=u) (9z=u) (lz=u) =
siapuodsal 0g3de|d 03 (mgb) (mz1Lb) MNMulm“_mu (sh=u) (rr=u) (rr=u)
pahe|xq siapuodsay bw 06 1SN bw 06 1SN by/bw 9 1SN bw ogL ISN 0Qade|d J1s1AdRIRY)
paziwopueuopN paziwopuey
Apnis ueudjulep Apnjs uoiRnpu)

(uoiie|ndog uelSy-1se3) SaIISLRIdEIEYY) 3SEISI pue diydelbowaq Juaned *L dJqel

391

l.org

www.irjourna



Tadakazu Hisamatsu, et al. * UNIFI-East Asian subpopulation analysis

Overall population [ Placebo (n=319)
East-Asian population [ Placebo (n=44)

e Clinical remission
100

80 |-
60 -

40 |

0% of patients at week 8

20 L 156 155

mN4 111
5.3 0

Overall population East-Asian population

@

Endoscopic improvement
100

80 |-

60 |

263 27.0
205 178

% of patients at week 8

20 13.8
0

Overall population East-Asian population

Il UST 130 mg (n=320)
Il UST 130 mg (n=44)

INTESTINAL RESEARCH

Il UST 6 mg/kg (n=322)
I UST 6 mg/kg (n=45)

e Clinical response

100
T 80t
]
B 61.8 60.0
®
vy
5
S
e
o
)
(=)

Overall population

East-Asian population

o

Histo-endoscopic healing®
100

80 |-

40 |-

% of patients at week 8

20 L 203 184 18.2
8.9 1.1

0 0
Overall population

East-Asian population

Fig. 2. Primary endpoint and key clinical outcomes in induction study (overall and East-Asian population). “Excludes patients whose mu-
cosal healing statues cannot be determined at week 8 due to an unevaluable biopsy (i.e., a biopsy that was collected, but could not be as-
sessed due to sample preparation or technical errors). Overall population: n=316, 316, 315 and East-Asian population: n=44, 44, and 45

for placebo, ustekinumab (UST) 130 mg and UST 6 mg/kg, respectively.

(Fig. 3).

A numerically greater proportion of East-Asian patients re-
ceiving UST 90 mg q12w (16/21, 76.2%) and UST 90 mg q8w
(12/26, 46.2%) maintained clinical response through week 44
compared to those receiving placebo (11/31, 35.5%). Similar
patterns were observed for endoscopic improvement, cortico-
steroid-free remission, and histo-endoscopic mucosal healing
(Fig. 3, Supplementary Table 2).

Improvement in partial Mayo score observed at maintenance
baseline was maintained in the UST groups through week 44.
The proportion of patients in the UST q12w group in partial
Mayo remission and symptomatic remission was maintained
through week 44, while the proportion of patients in the place-
bo group who achieved partial Mayo remission and symptom-
atic remission decreased over time through week 44. The pro-
portion of patients in the UST 8w group in partial Mayo re-
mission and symptomatic remission decreased slightly toward
week 8 but was generally maintained through week 44 there-
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after (Supplementary Fig. 3). Median IBDQ scores at week 44
were maintained in the UST q12w group and slightly decreased
in the UST g8w group, while they decreased considerably in
the placebo group (Supplementary Table 2). Concentrations
of F-CP decreased in the UST 90 mg q12w group and were
maintained in the UST 90 mg q8w group through week 44,
but increased in placebo. The CRP concentrations were main-
tained in both the UST groups but increased in the placebo
group through week 44 (Supplementary Fig. 3). More patients
who were naive to biologic therapy or did not have a history of
biologic failure, had numerically higher clinical remission and
clinical response at week 44 compared to those who had a his-
tory of biologic failure (Supplementary Table 2).

Among patients who had delayed response to UST in induc-
tion study, 2/22 (9.1%) patients achieved clinical remission at
week 44 and 14/22 (63.6%) patients maintained clinical re-
sponse through week 44 in the maintenance study.
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Fig. 3. Primary and major secondary endpoints in maintenance study (overall and East-Asian population). “Analyzed among patients with
remission at maintenance baseline. Overall population: n=45, 40, 38 and East-Asian population: n=8, 3, and 3 for placebo, ustekinumab
(UST) 90 mg every 12 weeks (q12w) and UST 90 mg every 8 weeks (q8w), respectively.

4. Safety
Through week 8 of induction, AEs in East-Asian patients were
reported in 19/44 (43.2%) in the UST 130 mg, 21/45 (46.7%) in
the UST 6 mg/kg and 18/44 (40.9%) patients in the placebo
group (Table 2). Commonly reported AEs occurring in >5% of
patients in any group included viral upper respiratory tract in-
fections and headache. One patient who received UST 130 mg
at week 0 had a serious AE of gastroenteritis. No malignancies
were reported in the East-Asian population through week 8 in
the induction study.

Among patients who were re-randomized in the maintenance
study, the percentage of patients with >1 AEs in the random-

www.irjournal.org

ized UST 90 mg q8w, UST 90 mg q12w, and placebo groups
was 73.1%, 81.0%, and 90.3% through week 44 in the mainte-
nance study, respectively (Table 2). Six patients who received
UST treatment in the maintenance study had a serious AE
(the UST 90 mg q12w group, n=1 [enteritis]; the UST 90 mg
q8w group, n=5 [2 cases of UC, a case of colon cancer and
dermatitis, rectal adenoma, and pyrexial). One patient in the
UST 90 mg q8w group was diagnosed with colon cancer at
day 2 of maintenance study, however, this event was not con-
sidered by the investigator to be study drug-related.

In the maintenance study, only one patient in the placebo
group experienced injection-site reaction (Table 2).
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There were no deaths reported in the East-Asian population
during the induction or maintenance studies, nor any cases of
opportunistic infection, tuberculosis, or cardiovascular events.

5. Pharmacokinetics and Immunogenicity

In the induction as well as the maintenance study, the serum
concentrations of UST in the East-Asian patients were gener-
ally comparable with those observed in non-Asian patients
(Supplementary Fig. 4). Dose dependent serum concentra-
tions of UST were observed in East-Asian patients in the in-
duction study (median concentrations were 42.77 and 120.07
pg/mL at 1-hour post-dose on week 0, and 2.28 and 5.80 pg/mL
at week 8 for UST 130 mg and UST 6 mg/kg, respectively). In
East-Asian patients in the maintenance study, higher serum
trough concentrations of UST at steady state were observed
for UST 90 mg q8w compared to those for UST 90 mg q12w
(median concentrations were 2.36 to 2.99 pg/mL compared
to 0.86 to 0.88 pg/mL) (Supplementary Fig. 4). Among East-
Asian patients with appropriate samples, 2/117 (1.7%) patients
(UST 130 mg, n=1; UST 6 mg/kg, n=1) were positive for anti-
bodies to UST through induction week 8. Through week 44 of
maintenance, 5 out of 100 (5.0%) patients who were in clinical
response with IV UST during induction study were random-
ized to each group (placebo, n=3; UST 90 mg q12w, n=1; UST
90 mg q8w, n=1) were positive for antibodies to UST. Of the 5
treated patients who were positive for antibodies to UST, 4/5
(80%) were positive for neutralizing antibodies.

DISCUSSION

This post hoc analysis of UNIFI demonstrated the efficacy of
UST induction and maintenance therapies in East-Asian pa-
tients with moderately to severely active UC.

Similar trends of efficacy were observed between the over-
all and East-Asian populations in the induction study. While
the robust efficacy of UST 90 mg q8w as maintenance therapy
was confirmed across the majority endpoints in the overall
population, and consistent efficacy was observed with UST 90
mg q12w group between the overall population and East-Asian
population, several limitations may have impacted on the in-
terpretation of efficacy data for UST 90 mg q8w in East-Asian
population in the maintenance study. There was some imbal-
ance for disease activities at induction baseline among patients
who were randomized to the maintenance study, primarily
due to the limited number of East-Asian patients and the lack
of stratification by region (Eastern Europe, Asia and rest of
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world) in the maintenance study. This might affect the induc-
tion efficacy and result in the imbalance that fewer patients in
both UST groups achieved remission at maintenance base-
line, especially in the q8w group compared with the placebo
group in the East-Asian population.

Logistic regression analysis for clinical remission at week 44
using the stratification variables suggested that clinical remis-
sion status (yes or no) at the maintenance baseline might have
an impact on the clinical remission at week 44, however, other
stratification variables did not have any impact. Therefore, such
imbalance might be one of the reasons for the lack of differ-
ences in clinical remission at week 44 between the UST q8w
and placebo groups. Importantly, all other clinical outcomes
(e.g, maintenance of clinical response, endoscopic improve-
ment, symptomatic remission and mean change from base-
line in partial Mayo score), inflammatory markers such as
CRP, and health-related quality of life measures such as IBDQ
showed numerically greater improvement in the q8w group
compared with the placebo group. Of note, for the delayed re-
sponders in East-Asian population showed a similar trend for
alower proportion of patients who achieved clinical remission
by UST induction treatment at maintenance baseline (Table
1) and by UST maintenance treatment at week 44 (Supple-
mentary Table 2).

Moreover, trends for numerically greater improvement was
observed in the q12w group compared to the q8w group in
the East-Asian population across several endpoints. It may be
due to the different trends between the UST groups observed
only in the East-Asian population until week 8 of the mainte-
nance study, even though treatment regimens were identical
until week 8 for both UST groups. While the proportion of pa-
tients who achieved symptomatic remission was increased in
the UST 90 mg q12w group up to week 8 of the maintenance
study, but it was decreased in the UST 90 mg q8w group (Sup-
plementary Fig. 3). Despite the initial decrease, UST 90 mg
8w treatment maintained symptomatic remission through
week 44; however, continuous decrease in the proportion of
subjects in symptomatic remission was observed in the place-
bo group over time thereafter. No single background factor
was identified to explain such different trends, but there may
be several potential differences in patient characteristics be-
tween the UST 90 mg q12w group and the UST 90 mg q8w
group, which may have an impact on the interpretation of the
results.

The efticacy profile of UST in East-Asian patients with or with-
out failure of previous biologic treatments was generally simi-
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lar to what was observed in the overall population.”

PK assessment showed that the serum concentrations of
UST in the East-Asian patients were generally comparable with
those observed in non-Asian patients. The incidence of immu-
nogenicity was relatively low in the overall and East-Asian pop-
ulations.

Analyses suggested that there are no meaningful differences
among the UST and placebo treatment groups in the overall
safety profile for either induction treatment (UST 130 mg IV
and 6 mg/kg IV) or maintenance treatment (UST 90 mg SC
8w and q12w) through 1 year. The overall safety profile ob-
served in the East-Asian population in this study is consistent
with that in the overall population as well as the known safety
profile of UST observed in the previous UST programs.

Overall, UST induction and maintenance therapy was dem-
onstrated to be effective in East-Asian patients with moderate-
ly to severely active UC. The efficacy, safety, pharmacokinetics
and immunogenicity profile observed in the East-Asian popu-
lation was generally consistent with that in the overall popula-
tion.
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See “Efficacy and safety of ustekinumab in East Asian patients with moderately to severely active ulcerative colitis: a
subpopulation analysis of global phase 3 induction and maintenance studies (UNIFI)” on page 386-397.

Supplementary Table 1. Other Efficacy Endpoints in the Induction Study (Overall and East-Asian Population; Assessment at Week 8 and
at Week 16)

Overall population East-Asian population
At week 8 Placebo UST 130 mg  UST 6 mg/kg Placebo UST 130 mg  UST 6 mg/kg
(n=319) (n=320) (n=322) (n=44) (n=44) (h=45)
Histologic improvement,” n (%) 65 (21.9) 113 (37.9) 105 (35.6) 5(11.6) 13(30.2) 16 (36.4)
Symptomatic remission, n (%) 72 (22.6) 132 (41.3) 144 (44.7) 13 (29.5) 19 (43.2) 20 (44.4)

IBDQ, change from baseline to week 8. 10.0 (-2.0;34.0) 31.5(7.5;53.5) 31.0(11.0;56.0) 50(-8.0;150) 25.5(8.0;43.0) 26.0(12.0;50.0)
median (IQR)

Efficacy by biologic failure status

Prior biologic failure, n 161 164 166 28.0 28 29
Clinical remission, n (%) 2(1.2) 19 (11.6) 21(12.7) 0 2(7.1) 3(10.3)
Clinical response, n (%) 44 (27.3) 74 (45.1) 95 (57.2) 5(17.9) 14 (50.0) 15 (51.7)
Biologic naive or no biologic failure, n 158 156 156 16.0 16 16
Clinical remission, n (%) 15 (9.5) 31(19.9) 29 (18.6) 0 3(18.8) 2(12.5)
Clinical response, n (%) 56 (35.4) 90 (57.7) 104 (66.7) 5(31.3) 9(56.3) 12 (75.0)
Placebo IV UST 130 mg UST 6 mg/kg Placebo IV UST 130 mg UST 6 mg/kg
At week 16 (1-0) — IV (1-0) - IV (1-0) - (1-0) - USsT IV (1-0) — IV (-0) a -
UST 6 mg/kg  UST 90 mg UST 90 mg 6 mg/kg UST 90 mg UST 90 mg

IV (1-8) SC (1-8) SC (1-8) IV (1-8) SC (1-8) SC (1-8)

Placebo-responders/UST-nonresponders, n 184 132 101 28 17 12

Clinical remission, n (%) 24 (13.0) 13(9.8) 9(8.9) 4(14.3) 0 1(8.3)

Clinical response, n (%) 119 (64.7) 60 (45.5) 42 (41.6) 11 (39.3) 5(29.4) 4(33.3)

Endoscopic improvement, n (%) 40 (21.7) 23(17.4) 16 (15.8) 9(32.1) 6(35.3) 4(33.3)

Histo-endoscopic healing,” n (%) 30 (16.5) 13 (10.0) 15(14.9) 5(17.9) 3(18.8) 2(16.7)

“Excludes patients with an unevaluable biopsy (i.e., a biopsy that was collected, but could not be assessed due to sample preparation or technical errors)
at week 8. Overall population: n=297, 298 and 295 and East-Asian population: n=43, 43 and 44 for placebo, UST 130 mg and UST 6 mg/kg, respectively.
*Patients who had a prohibited change in concomitant UC medication or an ostomy or colectomy prior to the week 8 visit had their baseline value
carried forward from the time of the event onward. Patients who had a missing IBDQ score at week 8 had their last value carried forward. Overall
population: n=317, 316 and 321 and East-Asian population: n=44, 44 and 45 for Placebo, UST 130 mg and UST 6 mg/kg, respectively.

‘Excludes patients whose mucosal healing status cannot be determined at week 16 due to with an unevaluable biopsy (i.e., a biopsy that was collected,
but could not be assessed due to sample preparation or technical errors). Note that patients who had an unevaluable biopsy at week 16, but who did not
achieve endoscopic healing, were considered not to have mucosal healing. Overall population: n=182, 130 and 101 and East-Asian population: n=28,
16 and 12 for placebo, UST 130 mg and UST 6 mg/kg, respectively.

UST, ustekinumab; IBDQ, Inflammatory Bowel Disease Questionnaire; IQR, interquartile range; IV, intravenous; SC, subcutaneous; I-0, induction (week 0);
I-8, induction (week 8).
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Supplementary Table 3. Odds Ratios for Clinical Remission Estimated by Logistic Regression® Adjusted by Covariables in Maintenance
Study (East-Asian Population)

Stratification variable est?r:a te Low:(r)rs)ggo C8 Upp:(r)?g;/o 8
Status of clinical remission at the maintenance baseline 6.938 1.941 24.798
Oral corticosteroid use (yes or no) at the maintenance baseline 1.713 0.560 5.238
Induction treatment (Placebo IV to UST 6 mg/kg IV vs. UST 6 mg/kg IV) 0.587 0.160 2.147
Induction treatment (UST 130 mg IV vs. UST 6 mg/kg IV) 0.561 0.164 1.915

°A logistic regression analysis model including fixed effect terms for treatment of maintenance phase and each stratification variable.
CL, confidence limit; OR, odds ratio; IV, intravenous; UST, ustekinumab.
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Trial Week
Wo w8 W16
Clinical response® — -
UST 130 mg IV UST 90 mg SC Clinical response
No clinical response No clinical response’ >
= Discontinued/SFU
=
= Clinical response’ -
5 —
= UST 6 mg/kg IV | UST 90 mg SC Clinical response’
E No clinical response No clinical response’ >
5}
= Discontinued/SFU
©
= Clinical response*
L] Placebo IV UST 6 mglkg IV Clinical response
No clinical response No clinical response’ >
Discontinued/SFU
Maintenance study
Trial Week
Maintenance WO Maintenance W44
Rand d Mai Population (Primary Analysis Population)®
- I UST 90 mg SC, q8w |
o
K
2T | usToomgsC.aizw |
ST
5 |
[v4 1 Placebo SC |
Nonrandomized Maintenance Population
Patients who had a delayed response to UST during induction and then received UST 90 mg SC at
W48 and had a response at W16"
Patients who had a delayed response to placebo IV in induction and then received placebo SC*
Overall Exposure during Induction and Maintenance
Trial Week [ T T T T T T T T T T 1
0 4 8 12 16 20 24 28 32 36 40 44
UST Exposure [ T T T T T T T T T T 1
8 12 16 20 24 28 32 36 40 44 48 52

Supplementary Fig. 1. Overall study flow. *Patients who had a response to UST IV at week 8, as well as those who did not have a re-
sponse to placebo IV and who then received UST 6 mg/kg IV at week 8 and had a response at week 16, made up the randomized primary
analysis population in the maintenance study; Treatment of UST IV induction for non-responders at week 8 was blinded as patients re-
ceived both an IV and SC administration with the allocation of active study drug dependent on the patient's original randomization. °Pa-
tients who had a delayed response to UST induction (nonresponders UST IV and who then received UST SC at week 8 and had a response
at week 16) entered the maintenance study but did not undergo randomization. “Patients who had a response to placebo IV in the induc-
tion study entered the maintenance study but did not undergo randomization; “Patients who received UST IV or SC at week 8, but did not
have a response at week 16 were discontinued from further participation and entered SFU per protocol. SFU extends 20 weeks after the
last dose of UST or placebo. Baseline in the maintenance study is the same as week 8 or week 16 in the induction study, depending on
when patients entered maintenance (week 8 or week 16). Overall exposure was 52 weeks or 60 weeks for patients who had a response to
UST IV at week 8 or week 16 in the induction study and then completed through maintenance study, respectively. UST, ustekinumab; IV,
intravenous; SC, subcutaneous; SFU, safety follow-up; q8w, every 8 weeks; q12w, every 12 weeks.
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Overall population: » Placebo (n=319) UST 130 mg (n=320) == UST 6 mg/kg (n=322)
East-Asian population: Placebo (n=44) UST 130 mg (n=44) == UST 6 mg/kg (n=45)

o Change in partial Mayo score v Change in F-CP* (overall population) v Change in CRP” (overall population)
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3] Ne) o e
< g O £
s ! : & & 1
S 2 : 9] 9
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g 3 = 5
5 -4 | | | | _r;u -1,000 | | | | -§ -3 | | | |
= 0 2 4 6 8 é’ 0 2 4 6 8 é’ 0 2 4 6 8
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\/

Duration (wk)

Supplementary Fig. 2. Changes in key secondary efficacy parameters over time in the induction study. “Patients indicated in the legend
are those randomized at week 0. UST, ustekinumab; F-CP, fecal calprotectin; CRP, C-reactive protein.
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Q Induction study

150 Through week 8
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Through week 44

Ustekinumab 90 mg SC q8w

- @-- Ustekinumab 90 mg SC q8w (randomized): Asian
—&— Ustekinumab 90 mg SC q8w (randomized): Non-Asian

4 8 12 16 20 24 28 32 36 40 44
Week

Supplementary Fig. 4. (A, B) Serum ustekinumab concentrations (ug/ml) in East-Asian versus non-Asian Population (PK analysis set).
SC, subcutaneous; q12w, every 12 weeks; q8w, every 8 weeks; SD, standard devaiton.
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