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Background/Aims: A subgroup analysis was conducted in Japanese patients with moderate to severe ulcerative colitis (UC)
enrolled in the phase 3 VISIBLE 1 study, which evaluated the safety and efficacy of a new vedolizumab subcutaneous (SC) for-
mulation. Methods: Eligible patients received open-label infusions of vedolizumab 300 mg intravenous (IV) at weeks 0 and 2 in
the induction phase. Patients with clinical response by complete Mayo score at week 6 entered the double-blind maintenance
phase and were randomized to vedolizumab 108 mg SC every 2 weeks, placebo, or vedolizumab 300 mg IV every 8 weeks.
The primary endpoint was clinical remission (complete Mayo score <2 points; no individual subscore >1 point) at week 52.
Results: Of 49 patients who entered the induction phase, 22 out of 49 patients (45%) had clinical response at week 6 and were
randomized to vedolizumab 108 mg SC (n=10), placebo (n=10), or vedolizumab 300 mg IV (n=2). At week 52, 4 out of 10 pa-
tients (40%) who received vedolizumab SC had clinical remission versus 2 out of 10 patients (20%) who received placebo (dif-
ference: 20% [95% confidence interval, -27.9 to 61.8]). Two patients (2/10, 20%) who received vedolizumab SC experienced an
injection-site reaction versus none who received placebo. Conclusions: Our results indicate that the efficacy of vedolizumab
SC in a subgroup of Japanese patients with UC are similar with those in the overall VISIBLE 1 study population, and with those
established with vedolizumab IV. The safety and tolerability of vedolizumab SC were generally similar to that established for
vedolizumab IV. (Clinical Trials.gov ID NCT02611830; EudraCT 2015-000480-14) (Intest Res 2021;19:448-460)
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INTRODUCTION

Ulcerative colitis (UC) is a chronic, relapsing, inflammatory
disorder of the large bowel that is characterized by a lympho-
cytic infiltration of the colonic mucosa with resulting loss of
mucosal architecture.' UC requires long-term management
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for the induction and maintenance of clinical remission, and
adherence to medication is an important challenge.”
Subcutaneous (SC) administration of biologics is effective,
safe, and well-tolerated. In general, SC is preferred by both pa-
tients and healthcare providers, and can be self-administered
at home.” Currently, 3 of the 5 licensed biologics that are ap-
proved for the treatment of inflammatory bowel disease (IBD)
in Japan use the SC route of administration."” The tumor ne-
crosis factor (TNF)-a antagonists adalimumab and golimumab
are approved for SC administration for the treatment of UC.*”
The interleukin-12/23 p40 antagonist ustekinumab is approved
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for SC administration as maintenance therapy for refractory
moderate to severe UC patients.”

Vedolizumab is a humanized, gut-selective immunoglobulin
G1 monoclonal antibody that binds to 047 integrin and blocks

1% Vedolizumab ad-

lymphocyte infiltration to the gut tissue.
ministered through intravenous (IV) infusion (vedolizumab
IV) is approved in Japan to treat patients with moderate to se-
vere UC or Crohn’s disease (CD)." The efficacy and safety of
vedolizumab has been evaluated in randomized, placebo-con-
trolled, phase 3 trials in Japan of patients with UC (n=292)"" or
CD (n=157).” Results from both trials showed that vedolizumab
IV had: numerically, but not significantly, greater efticacy over
placebo as induction therapy (at week 10); was either numeri-
cally or significantly superior over placebo as maintenance
therapy (at week 60); and was well tolerated in Japanese pa-
tients with UC"' or CD." In contrast, results from the global,
pivotal, phase 3 GEMINI 1 study in a larger number of patients
with UC (n=895) demonstrated that vedolizumab IV had sig-
nificantly greater efficacy over placebo as induction therapy
(at week 6: all outcome measures P<0.001 or P=0.001) and
maintenance therapy (at week 52: all outcome measures
P<0.001 or P=0.001)."” Other differences in clinical character-
istics have been reported between patients with IBD from Ja-
pan and those from other countries. For example, a recent ad-
ministrative database analysis of Japanese patients with IBD
found no increase in the incidence of non-Hodgkin lymphoma
attributable to thiopurine treatment." However, cohort studies
in European patients with IBD reported an association be-
tween thiopurine treatment and an increased risk of lymphop-

318 1t remains to be determined

roliferative disorders or cancer.
whether the efficacy and safety of vedolizumab SC differs be-
tween patients with UC from Japanese and global populations.

The efficacy and safety profile of vedolizumab SC as main-
tenance therapy was evaluated in the phase 3 VISIBLE 1 study
of patients with moderate to severe UC who achieved clinical
response at week 6 following vedolizumab IV induction thera-
py (ClinicalTrials.gov NCT02611830; EudraCT 2015-000480-
14)."" Here, we report results from the Japanese subgroup of

patients with UC who were enrolled in VISIBLE 1.

METHODS

1. Study Design, Randomization, and Blinding

This was a subgroup analysis of the Japanese patients who
were enrolled in the VISIBLE 1 study, which was a pivotal,
phase 3, multicenter, multinational, randomized, double-
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blind, double-dummy, placebo-controlled trial.'” This sub-
group analysis evaluated the efficacy and safety of mainte-
nance treatment with vedolizumab SC in adult patients with
moderate to severe UC who achieved a clinical response at
week 6 with open-label therapy with vedolizumab IV 300 mg
atweeks 0 and 2. A vedolizumab IV reference arm was includ-
ed for descriptive comparisons of efficacy, safety, and immu-
nogenicity with vedolizumab SC.

In the induction phase, eligible patients were enrolled at
week 0, received open-label infusions of vedolizumab IV 300 mg
at weeks 0 and 2, and were assessed for clinical response by
complete Mayo score at week 6 (defined as a reduction in
complete Mayo score =3 points and >30% from week 0, with
an accompanying decrease in rectal bleeding subscore >1
point or absolute rectal bleeding subscore <1 point). Patients
with clinical response entered the maintenance phase and
those with no clinical response received a third IV infusion of
vedolizumab 300 mg at week 6. Patients with clinical response
by partial Mayo score at week 14 (defined as a reduction in
partial Mayo score >2 points and >25% from week 0, with an
accompanying decrease in rectal bleeding subscore =1 point
or absolute rectal bleeding subscore <1 point) were eligible to
enroll in an open-label extension study (NCT02620046; Eu-
draCT 2015-000482-31). Patients with no clinical response
were discontinued.

Patients with clinical response at week 6 were enrolled in the
maintenance phase. Patients were randomized in a double-
blind, double-dummy fashion to receive SC injections every
2 weeks (Q2W) and IV infusions every 8 weeks (Q8W), from
week 6 through week 50, as follows: vedolizumab SC injections
108 mg Q2W and placebo IV infusions Q8W; or placebo SC in-
jections Q2W and placebo IV infusions Q8W; or vedolizumab
IV infusions 300 mg Q8W and placebo SC injections Q2W. SC
prefilled syringes were used. Further details on SC injection
technique are provided in the Supplementary Material.

Randomization was stratified by concomitant use of oral cor-
ticosteroids, clinical remission status at week 6, and previous
failure with TNF-o antagonist treatments or use of a concomi-
tant immunomodulator (azathioprine or 6-mercaptopurine).

Further details on randomization and blinding are provided
in the Supplementary Material.

2. Patients

Eligible patients were aged 18-80 years and were diagnosed
with UC =6 months before study enrollment. Patients had
moderate to severe UC, defined as complete Mayo score 6-12
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with an endoscopic subscore >2; and had inadequate response
to, loss of response to, or intolerance to immunomodulators
(azathioprine or 6 mercaptopurine), TNF-a antagonists, or
corticosteroids. At week 6, patients who received oral cortico-
steroids and achieved clinical response began a corticosteroid
tapering regimen (further details in Supplementary Material).
The institutional review board of each study site reviewed and
approved the study protocol. This study was conducted in
compliance with all institutional review board regulations and
in accordance with the ethical principles that have their origin
in the Declaration of Helsinki. Informed consent was provided
by all patients. For patients aged <20 years, additional consent
from parents or guardians was required.

3. Endpoints

1) Efficacy

Efficacy analyses for the induction phase (week 6) were con-
ducted in patients enrolled at week 0. Efficacy analyses for the
maintenance phase (week 52) were conducted in patients en-
rolled at week 0 who had clinical response at week 6.

The primary efficacy endpoint was clinical remission (de-
fined as complete Mayo score <2 points and no individual sub-
score >1 point) at week 52. Secondary efficacy endpoints in-
cluded: endoscopic improvement (referred to as mucosal heal-
ing in the study protocol) at week 52, defined as Mayo endo-
scopic subscore of <1 point; durable clinical response (defined
as clinical response at week 6 and week 52); durable clinical re-
mission (defined as clinical remission at week 6 and week 52);
and corticosteroid-free remission (defined as discontinuation
of oral corticosteroids, with subsequent clinical remission at
week 52, in patients receiving oral corticosteroids at baseline).
Clinical remission at week 52 by prior TNF-o antagonist therapy
was an exploratory endpoint. Further details on assessments
are provided in the Supplementary Material.

2) Patient-Reported Outcomes

Inflammatory Bowel Disease Questionnaire (IBDQ) total
score and subscores, Euro Quality of Life-5DE (Q-5D) visual
analog scale (VAS) score, and Work Productivity and Activity
Impairment (WPAI-UC) instrument scores were assessed.
Further details on patient-reported outcomes (PROs) are pro-
vided in the Supplementary Material.

3) Safety/Tolerability

Adverse events (AEs), defined as any AE regardless of rela-
tionship to study drug, were captured during study visits and
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from any spontaneous reports at any time during the study,
and were coded using the Medical Dictionary for Regulatory
Activities (MedDRA; version 21.0).

4) Immunogenicity

The rates of anti-vedolizumab antibody (AVA) development
were evaluated using a validated electrochemiluminescence
assay." Positive AVA status was defined as > 1 positive AVA re-
sult from predose to week 52. Persistently positive AVA status
was defined as having a serum sample positive for AVA at >2
consecutive Visits.

5) Statistical Analysis

This is an ad-hoc analysis of the Japanese subgroup of pa-
tients with UC enrolled in the VISIBLE 1 study. The majority
of statistical methods are the same as those described in the
VISIBLE 1 study.'” However, statistical tests were not per-
formed owing to the lower number of Japanese patients with
UC in this ad-hoc analysis.

RESULTS

1. Patient Disposition and Baseline Characteristics
Demographic and baseline characteristics, including racial
background, of patients enrolled in the VISIBLE 1 study are
shown in Supplementary Table 1. Of the 60 patients screened
across 24 sites in Japan, 49 were eligible to enter the induction
phase from April 2016 to April 2017 (Fig. 1). At week 6, 22 out
of 49 patients (45%) had a clinical response and were eligible
for randomization to receive the following treatments in the
maintenance phase: vedolizumab SC 108 mg (n=10), placebo
(n=10), or vedolizumab IV 300 mg (n=2).

Baseline characteristics for patients enrolled in the mainte-
nance phase were generally similar to those for patients in the
induction phase (Table 1). The mean duration of UC was
7.1 £4.0 years in the vedolizumab SC group, 10.3 £6.6 years in
the placebo group, and 8.2 £8.0 years in the vedolizumab 1V
group (Table 1). Prior failure of TNF-a antagonist therapy had
occurred in 5 out of 10 patients (50%) in the vedolizumab SC
group, 2 out of 10 patients (20%) in the placebo group, and 2
out of 2 patients (100%) in the vedolizumab IV group.

2. Efficacy

A numerically higher rate of clinical remission was observed
at week 52 in the vedolizumab SC group (4/10, 40%) than in
the placebo group (2/10, 20%) (difference between groups, 20%
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Table 1. Demographic and Baseline Characteristics (SAS-Combined) and UC-Related Disease Characteristics (FAS) of Patients Enrolled in

the Maintenance Phase

Characteristic Placebo Vedolizumab SC Vedolizumab IV
(n=10) (n=10) (n=2)

Age (yr) 43.6+£13.0 46.0+£15.5 545+19.1
Male sex 6 (60.0) 7 (70.0) 2 (100.0)
Weight (kg) 58.2+10.6 62.9+16.3 61.8+£6.8
Smoking classification

Never smoked 4 (40.0) 4 (40.0) 1 (50.0)

Current smoker 0 2 (20.0) 0

Ex-smoker 6 (60.0) 4 (40.0) 1(50.0)
Duration of UC (yr) 10.3+6.6 7.1+40 8.2+80
Prior TNF-a antagonist therapy 2 (20.0) 5 (50.0) 2 (100.0)
Concomitant immunomodulator use only at wk 0 1(10.0) 0 0
Concomitant oral corticosteroid use only at wk O 3(30.0) 3(30.0) 0
Concomitant immunomodulator and corticosteroid use at wk O 6 (60.0) 7 (70.0) 2 (100.0)
Disease localization

Left-sided colitis 3(30.0) 4 (40.0) 1 (50.0)

Pancolitis 6 (60.0) 5 (50.0) 1 (50.0)
Fecal calprotectin (ug/g)®

<250 1(10.0) 0 0

>250 to <500 1(10.0) 0 0

>500 8 (80.0) 10 (100.0) 2 (100.0)
Mayo score

Mild (Mayo score < 6) 0 0 0

Moderate (Mayo score 6-8) 4 (40.0) 0 0

Severe (Mayo score 9-12) 6 (60.0) 10 (100.0) 2 (100.0)
Extraintestinal manifestation (yes) 0 3(30.0) 0

Value are presented as mean + standard deviation or number (%).
*Median (minimum-maximum).

SAS, safety analysis set; UC, ulcerative colitis; FAS, full analysis set; SC, subcutaneous; IV, intravenous; TNF, tumor necrosis factor.

[95% confidence interavl (CI), -27.9 to 61.8]) (Table 2). In the
vedolizumab IV group, 1 out of 2 patients (50%) had clinical re-
mission at week 52.

The same rates and trend were observed for the proportion
of patients with endoscopic improvement at week 52 in all
treatment groups (vedolizumab SC group, 40%; placebo group,
20%; and vedolizumab IV group, 50%) (Table 2). A higher pro-
portion of patients with durable clinical response was observed
at week 52 in the vedolizumab SC group (8/10, 80%) than the
placebo group (2/10, 20%) (difference between groups, 60.0%
[95% CI, 12.7 to 88.5]) (Table 2). In the vedolizumab IV group, 1
out of 2 patients (50%) had durable clinical response at week 52.
A numerically greater proportion of patients with durable clini-
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cal remission was observed at week 52 in the vedolizumab SC
group (2/10,20%) than the placebo group (1/10, 10%) (Table 2).
Corticosteroid-free remission at week 52 was observed in 1 out
of 4 (25%) of patients in the vedolizumab SC group and 1 out
of 3 (33%) of patients in the placebo group (Table 2). No pa-
tients in the vedolizumab IV group had durable clinical remis-
sion at week 52.

In patients who failed prior TNF-a antagonist therapy, clini-
cal remission at week 52 was observed in 1 out of 5 patients
(20%) in the vedolizumab SC group and in 0 out of 2 patients
in the placebo group (difference between groups, 20.0% [95%
CI, -65.4 to 84.1]) (Table 3). In patients who were TNF-o, an-
tagonist therapy naive, clinical remission at week 52 was ob-
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Enrollment | Patients screened (n = 60)
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Patients eligible for induction
phase (n=49)

A 4

Excluded (n=11)

Did not meet entrance criteria/met exclusion criteria (n=8)

Expired sample tube for stool culture (n=1)

Adverse event (n=1)

Patient withdrawal/anxiety about physical condition management (n=1)

Patients who completed the
induction phase (n=47)

A 4

Excluded (n=2)

Pretreatment event/adverse event (n=2)

| Randomized (n=22) |

A 4

Excluded (n=25)

No clinical response to vedolizumab IV at week 6 (n=25)
Third vedolizumab IV infusion and clinical response at week 14 (n=24)
Third vedolizumab IV infusion and no clinical response at week 14 (n=1)

Allocation

<
«

\4

A

A

Placebo (n=10)
Received intervention (n=10)
Prematurely discontinued (n=8)
Lack of efficacy (n=8)
Completed intervention (n=2)

Vedolizumab (n=10)
Received intervention (n=10)
Prematurely discontinued (n=2)
Lack of efficacy (n=2)
Completed intervention (n=8)

Vedolizumab |V (n=2)
Received intervention (n=2)
Prematurely discontinued (n=1)
Pretreatment event/adverse event (n=1)

Analysis

A

y

Completed intervention (n=1)

Analyzed (n=10)
Excluded from analysis (give reasons) (n=0)

Analyzed (n=10)

Excluded from analysis (give reasons) (n=0)

Analyzed (n=2)
Excluded from analysis (give reasons) (n=0)

Fig. 1. Patient disposition diagram. IV, intravenous.

served in 3 out of 5 patients (60%) in the vedolizumab SC group
and 2 out of 8 patients (25%) in the placebo group (difference
between groups, 35.0% [95% CI, -23.4 to 78.9]) (Table 3).

A summary of fecal calprotectin levels by study visit is
shown in Supplementary Table 2.

3. Patient-Reported Qutcomes

In all patients, IBDQ and EQ-5D VAS PRO instrument scores in-
creased by week 6 following open-label, IV induction therapy
with vedolizumab at weeks 0 and 2 (Supplementary Figs. 1, 2).
During maintenance treatment, IBDQ and EQ-5D VAS scores
generally decreased for patients receiving placebo, while pa-
tients receiving vedolizumab SC and IV maintained their im-
provement in scores following induction therapy (Supplemen-
tary Figs 1, 2). In all patients, WPAI-UC instrument scores de-
creased or stayed the same by week 6 following open-label ve-
dolizumab IV induction at weeks 0 and 2 (Supplementary Fig, 3).
During maintenance treatment, WPAI-UC scores increased for
patients on placebo, while patients on vedolizumab SC and IV
maintained the improvement in scores they had achieved fol-
lowing induction treatment (Supplementary Fig. 3).
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4. Safety

In the induction phase, 2 patients discontinued treatment
with vedolizumab IV 300 mg due to a pretreatment event or
AE. In the maintenance phase, planned study drug injections
were completed by 8 out of 10 patients (80%) in the vedoli-
zumab SC group and 2 out of 10 patients (20%) in the placebo
group; and planned infusions were completed by 1 out of 2
patients (50%) in the vedolizumab IV group. The primary
reason(s) for discontinuation was lack of efficacy in the vedol-
izumab SC and placebo groups, and pretreatment event or AE
in the vedolizumab IV group.

In the induction phase, treatment-emergent AEs (TEAEs)
were reported in 20 out of 27 patients (74%) (Table 4). The
most frequent TEAE was nasopharyngitis (Table 5). Drug-re-
lated TEAEs occurred in 1 out of 27 patients (4%) (Table 4).
Most AEs were mild to moderate and no deaths occurred. Se-
rious TEAEs occurred in 3 out of 27 patients (11%). TEAEs
leading to discontinuation occurred in 2 out of 27 patients
(7%). There were no injection-site reactions (Table 5).

In the maintenance phase, TEAEs were reported in 21 out
of 22 patients (96%), as follows: vedolizumab SC, 9 out of
10 patients (90%); placebo, 10 out of 10 patients (100%); and
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Table 2. Proportion of Patients with Clinical Remission, Endoscopic Improvement, Durable Clinical Remission, Durable Clinical Response,
and Corticosteroid-Free Remission (FAS)

Placebo (n=10) Vedolizumab SC (n=10) Vedolizumab IV (n=2)

Outcome No. (%) 959 Cl No. (%) 95% Cl No. (%) 95% Cl
Clinical remission at week 52

Yes 2 (20.0) (2.5,55.6) 4(40.0) (12.2,73.8) 1(50.0) (1.3,98.7)

No 8 (80.0) (44.4,97.5) 6 (60.0) (26.2,87.8) 1(50.0) (1.3,98.7)

Vedolizumab vs. placebo - - 20.0° (-27.9, 61.8) 30.0° (-52.5, 86.0)
Endoscopic improvement at week 6

Yes 6 (60.0) (26.2,87.8) 4 (40.0) (12.2,73.8) 0

No 4(40.0) (12.2,73.8) 6 (60.0) (26.2,87.8) 2 (100.0) (15.8, 100.0)
Endoscopic improvement at week 52

Yes 2 (20.0) (2.5,55.6) 4(40.0) (12.2,73.8) 1(50.0) (1.3,98.7)

No 8 (80.0) (44.4,97.5) 6 (60.0) (26.2,87.8) 1(50.0) (1.3,98.7)

Vedolizumab vs. placebo - - 20.0° (-27.9, 61.8) 30.0° (-52.5, 86.0)
Durable clinical response at week 6 and week 52

Yes 2 (20.0) (2.5,55.6) 8 (80.0) (44.4,97.5) 1(50.0) (1.3,98.7)

No 8 (80.0) (44.4,97.5) 2 (20.0) (2.5, 55.6) 1(50.0) (1.3,98.7)

Vedolizumab vs. placebo - - 60.0° (12.7,88.5) 30.0° (-52.5, 86.0)
Durable clinical remission at week 6 and week 52

Yes 1(10.0) (0.3, 44.5) 2(20.0) (2.5, 55.6) 0

No 9(90.0) (55.5,99.7) 8 (80.0) (44.4,97.5) 2 (100.0) (15.8, 100.0)

Vedolizumab vs. placebo - - 10.0° (-36.9, 53.9) -10.0° (-84.2, 71.0)
Corticosteroid-free remission at week 52

No. of patients 3 4 0

Yes 1(33.3) (0.8,90.6) 1(25.0) (0.6, 80.6) 0

No 2 (66.7) (9.4,99.2) 3 (75.0) (19.4,99.4) 0

°Risk difference (9%).
FAS, full analysis set; SC, subcutaneous; IV, intravenous; Cl, confidence interval.

Table 3. Proportion of Patients with Clinical Remission at Week 52 by Prior TNF-a. Antagonist Therapy (FAS)

) ) Placebo (n=10) Vedolizumab SC (n=10) Vedolizumab IV (n=2)

Prior TNF-a antagonist therapy
No. (%) 950 Cl No. (%) 95% Cl No. (%) 950 Cl

Prior TNF-a antagonist therapy 2 5 2

Yes 0 1(20.0) (0.5,71.6) 1(50.0) (1.3,98.7)

No 2 (100.0) (15.8, 100.0) 4(80.0) (28.4,99.5) 1(50.0) (1.3,98.7)
TNF-o antagonist therapy naive 8 5 0

Yes 2 (25.0) (3.2, 65.1) 3 (60.0) (14.7,94.7) 0

No 6 (75.0) (34.9,96.9) 2 (40.0) (5.3,85.3) 0

Vedolizumab vs. placebo - - 35.0° (-23.4,789) - -

“Risk difference (%).
TNF-a, tumor necrosis factor a; FAS, full analysis set; SC, subcutaneous; IV, intravenous; Cl, confidence interval.

vedolizumab IV, 2 out of 2 patients (100%) (Table 4). The most TEAEs were as follows: vedolizumab SC, 3 out of 10 patients
frequent TEAE was nasopharyngitis (Table 5). Drug-related (30%); placebo, 4 out of 10 patients (40%); and vedolizumab
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Table 4. Treatment-Emergent Adverse Events (SAS-Combined)
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Induction phase

Maintenance phase

TEAE Vedc(JrI1iz=u2m7e;b v {’rlla:il())c)) Vedc;lri‘z::n;)b SC Vedo(l:‘z:r;)ab \Y, (:thg)
Events  Patients Events  Patients Events  Patients Events  Patients Events  Patients

TEAEs 37 20 (74.1) 20 10 (100.0) 50 9(90.0) 9 2 (100) 16 41(83.7)
Related 1 1(3.7) 5 4(40.0) 13 3 (30.0) 1 1(50.0) 20 9(18.4)
Not related 36 19 (70.4) 15 6 (60.0) 37 6 (60.0) 8 1(50.0) 96 32 (65.3)
Mild 28 13 (48.1) 17 8 (80.0) 42 5(50.0) 6 0 93 26 (53.1)
Moderate 8 6(22.2) 2 1(10.0) 4(40.0) 3 2 (100.0) 21 13 (26.5)
Severe 1 1(3.7) 1 1(10.0) 0 0 0 0 2 2 (4.1)
Leading to 2(7.4) 0 0 1 (50.0) 3(6.1)
discontinuation

Serious TEAEs 3 3(11.1) 1 1(10.0) 1 1(10.0) 1 1(50.0) 6 6(12.2)
Related 0 0 0 0 0 0 1 1(50.0) 1 1(2.0)
Not related 3 3(11.1) 1 1(10.0) 1 1(10.0) 0 0 5 5(10.2)
Leading to 2(7.4) 0 0 1 (50.0) 3(6.1)
discontinuation

Deaths 0 0 0 0 0

Value are presented as number or number (%).

SAS, safety analysis set; IV, intravenous; SC, subcutaneous; TEAE, treatment-emergent adverse event.

IV, 1 out of 2 patients (50%) (Table 4). Most AEs were mild to
moderate and no deaths occurred. Serious TEAEs were as fol-
lows: vedolizumab SC, 1 out of 10 patients (10%); placebo, 1
out of 10 patients (10%); and vedolizumab IV, 1 out of 2 pa-
tients (50%). TEAEs leading to discontinuation occurred in 1
out of 2 patients (50%) in the vedolizumab IV group and in no
patients in the other 2 treatment groups. Two patients who re-
ceived vedolizumab SC experienced an injection-site reaction
(20%) compared with none in those who received placebo or
vedolizumab IV (Table 5).

5. Immunogenicity

Following vedolizumab IV induction therapy, AVAs were de-
tected in 10% (1/10) of patients who received vedolizumab
SC, 30% (3/10) of patients who received placebo, and in no
patients who received vedolizumab IV. None of the AVA-posi-
tive patients who received vedolizumab SC were persistently
positive or developed neutralizing antibodies. Among AVA-
positive patients on placebo, 67% (2/3) were persistently posi-
tive and 100% (3/3) developed neutralizing antibodies. No
discernable relationship was observed between AVA status
and safety issues that related to injection-site reactions or hy-
persensitivity reactions (Supplementary Table 3).

454

DISCUSSION

The results of this ad-hoc analysis are limited by the small
sample size; nevertheless, the results indicate that the effica-
cy of vedolizumab SC compared with placebo in a subgroup
of Japanese patients with UC is consistent with the overall
VISIBLE 1 study population. The results for vedolizumab and
placebo arms in the subgroup of Japanese patients and over-
all VISIBLE 1 study population were similar at week 52 for
clinical remission, endoscopic improvement, durable clinical
response and durable clinical remission, with the exception
of corticosteroid-free remission.

The clinical response rate at week 6 (45%) with vedolizum-
ab IV in the present study was similar to the global VISIBLE
population at week 6 (56%)."" In addition, the higher clinical
remission rate at week 52 in patients who were TNF-a antago-
nist therapy naive and received vedolizumab SC compared
with placebo (60% vs. 25%, respectively) is consistent with that
reported at week 60 in Japanese patients who received vedoli-
zumab IV compared with placebo (54% vs. 36%, respectively)."

The safety and tolerability of vedolizumab SC in patients
with UC was generally favorable with no safety issues that lim-
ited treatment, and was consistent with the overall VISIBLE 1
population.'” In Japan, the SC administration of other biologics
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Table 5. Most Frequent (>5%) TEAEs by System Organ Class and Preferred Term (SAS)

Variable Placebo Vedolizumab SC Vedolizumab IV Total
(n=10) (n=10) (n=2) (n=22)
Patients with any most frequent TEAEs 10 (100.0) 9(90.0) 2 (100.0) 21 (95.5)
Blood and lymphatic system disorders 1(10.0) 1(10.0) 1 (50.0) 3(13.6)
Iron deficiency anemia 1 (10.0) 1(10.0) 0 2(9.1)
Anemia 0 0 1(50.0) 1(4.5)
Eye disorders 0 0 2 (100.0) 2(9.1)
Cataract 0 0 1 (50.0) 1(4.5)
Conjunctival hyperemia 0 0 1 (50.0) 1(4.5)
Gastrointestinal disorders 4 (40.0) 2 (20.0) 1 (50.0) 7(31.8)
uc 2 (20.0) 0 1(50.0) 3(13.6)
Abdominal pain 1 (10.0) 1(10.0) 0 2(9.1)
Hemorrhoids 2 (20.0) 1(10.0) 0 3(13.6)
Vomiting 1(10.0) 0 0 1(4.5)
General disorders and administration site conditions 0 3(30.0) 1(50.0) 4(18.2)
Pyrexia 0 0 1 (50.0) 1(4.5)
Injection-site reaction 0 2 (20.0) 0 2(9.1)
Peripheral edema 0 1(10.0) 0 1(4.5)
Hepatobiliary disorders 0 0 1 (50.0) 1(4.5)
Abnormal hepatic function 0 0 1 (50.0) 1(4.5)
Infections and infestations 4 (40.0) 8 (80.0) 1 (50.0) 13 (59.1)
Adenoviral conjunctivitis 0 1(10.0) 0 1(4.5)
Periodontitis 0 1(10.0) 0 1(4.5)
Oral herpes 0 1(10.0) 0 1(4.5)
Influenza 0 2 (20.0) 0 2(9.1)
Pneumonia 0 1(10.0) 0 1(4.5)
Paronychia 0 1(10.0) 0 1(4.5)
Nasopharyngitis 4 (40.0) 4 (40.0) 1 (50.0) 9 (40.9)
Tonsillitis 0 1(10.0) 0 1(4.5)
Injury, poisoning, and procedural complications 1(10.0) 3 (30.0) 0 4(18.2)
Arthropod sting 0 1(10.0) 0 1(4.5)
Wound 0 1(10.0) 0 1(4.5)
Tooth fracture 0 1(10.0) 0 1(4.5)
Rib fracture 1(10.0) 0 0 1(4.5)
Investigations 0 1(10.0) 0 1(4.5)
Fecal calprotectin increased 0 1(10.0) 0 1(4.5)
Metabolism and nutrition disorders 1(10.0) 0 0 1(4.5)
Alcohol intolerance 1(10.0) 0 0 1(4.5)
Musculoskeletal and connective tissue disorders 1(10.0) 2 (20.0) 0 3(13.6)
Arthralgia 0 1(10.0) 0 1(4.5)
Back pain 1(10.0) 1(10.0) 0 2(9.1)
Nervous system disorders 3(30.0) 0 0 3(13.6)
Headache 3(30.0) 0 0 3(13.6)
(Continued to next page)
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Variable Placebo Vedolizumab SC Vedolizumab IV Total
(n=10) (n=10) (n=2) (n=22)
Psychiatric disorders 0 1(10.0) 0 1(4.5)
Bruxism 0 1(10.0) 0 1(4.5)
Renal and urinary disorders 1(10.0) 0 0 1(4.5)
Proteinuria 1(10.0) 0 0 1(4.5)
Respiratory, thoracic, and mediastinal disorders 1(10.0) 3(30.0) 0 4(18.2)
Cough 1(10.0) 0 0 1(4.5)
Epistaxis 0 1(10.0) 0 1(4.5)
Sneezing 0 1(10.0) 0 1(4.5)
Upper respiratory tract inflammation 0 1(10.0) 0 1(4.5)
Skin and SC tissue disorders 1(10.0) 5 (50.0) 1 (50.0) 7 (31.8)
Miliaria 1(10.0) 0 0 1(4.5)
Allergic dermatitis 0 1(10.0) 0 1(4.5)
Atopic dermatitis 0 0 1(50.0) 1(4.5)
Eczema 0 1(10.0) 0 1(4.5)
Asteatotic eczema 0 1(10.0) 0 1(4.5)
Prurigo 0 1(10.0) 0 1(4.5)
Seborrheic dermatitis 0 1(10.0) 0 1(4.5)
Rash pruritic 0 1(10.0) 0 1(4.5)
Pustular psoriasis 0 0 1 (50.0) 1(4.5)
Vascular disorders 0 1(10.0) 0 1(4.5)
Flushing 0 1(10.0) 0 1(4.5)

Value are presented as number (%).

TEAE, treatment-emergent adverse event; SAS, safety analysis set; SC, subcutaneous; IV, intravenous; UC, ulcerative colitis.

in patients with UC or CD has also been reported as safe, with

similar safety profiles to their overall study populations."* T

n-
jection-site reactions occurred in 2 patients (20%) who received
vedolizumab SC and in no patients who received vedolizum-
ab IV or placebo. In the present analysis, the rate of injection-
site reactions observed in patients who received vedolizumab
SC was broadly in line with that in the overall VISIBLE 1 study
population'” and with other SC treatments for patients with
IBD (ranging from 3% to 20%).”*

The proportion of patients who received vedolizumab SC
and were positive for AVA was consistent with that reported
for the overall VISIBLE 1 population'” and the pooled GEMINI 1
and GEMINI 2 population.”” The proportion of patients who
received vedolizumab SC and were positive for AVA (10%)
was within the range of anti-drug antibody formation rates
(0-65%) observed with other biologics in patients with IBD.**
No relationship was observed between AVA status and infu-
sion-related reactions and hypersensitivity reactions.
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PROs improved following vedolizumab IV during induction
therapy. While improvements in PROs were maintained
throughout the maintenance treatment phase with vedoli-
zumab SC and IV, they were not maintained with placebo. The
improvements in PROs were consistent with results for effica-
cy, safety, and tolerability endpoints, and may benefit patients’
perceived quality of life. The improvements in PROs in Japa-
nese patients who received vedolizumab SC were also consis-
tent with those in health-related quality of life measures in the
overall VISIBLE 1 study population who received vedolizum-
ab SC," those in patients with UC in GEMINI 1 who received
vedolizumab IV, and those in Japanese patients with other
biologics.***

The results of the present analysis indicate that vedolizum-
ab SC may provide a similar level of clinical benefit to that
with vedolizumab IV in terms of long-term efficacy and safety,
and indicate that both routes of administration are also viable
options for Japanese patients. Recently, the phase 3b random-
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ized, double-blind VARSITY study evaluated the efficacy and
safety of vedolizumab IV compared with adalimumab SC at
week 52 in patients with moderate to severe UC.* The prima-
ry endpoint was met with a significantly higher proportion of
patients with clinical remission (complete Mayo score <2
with no subscore >1) at week 52 in the vedolizumab group
(31%) than the adalimumab group (23%; P=0.0061).”* Head-
to-head studies of vedolizumab SC with other biologics ad-
ministered via the SC route are required.

A nationwide web-based survey on preferences for shared
decision making (SDM) was conducted in Japanese patients
with IBD.” Results showed that patients receiving biologics sig-
nificantly favored SDM compared with those not receiving bio-
logics, that patients with history of surgery significantly favored
SDM compared with those without, and that most patients
treated at university hospitals favored SDM.” In addition, a
clear correlation was observed between the level of agreement
that patients and their doctors had regarding SODM and patients’
overall satisfaction with their treatment.” Having both SC and
IV routes of administration as available treatment options may
help physicians to tailor treatment decisions and thus maxi-
mize patient compliance and improve clinical outcomes. Fur-
ther surveys on routes of administration, patient preferences,
and outcomes are needed to inform physicians in Japan.

Studies both in and outside of Japan have evaluated patient
satisfaction and patient adherence with regard to biologics. A
multicenter questionnaire survey was conducted in Japanese
patients with CD to assess their satisfaction with and adher-
ence to self-injections of adalimumab.” Results showed that
38% of patients would not accept self-injection therapy before
treatment initiation; however, 75% of patients were satisfied
with the treatment after treatment initiation.”" In addition, pa-
tient adherence to self-injection therapy with adalimumab
was high at 85%."" A hospital claims database analysis in Japa-
nese patients with rheumatoid arthritis indicated that while
the administration route does not have a significant associa-
tion with the initiation of biologics, it does play a major role in
switches between biologic agents.”” A post-marketing surveil-
lance study of self-injection of methotrexate SC in German
patients with rheumatoid arthritis or psoriatic arthritis found
that self-injection led to patients feeling more independence
(89%) and a better quality of life (84%).” Finally, a retrospec-
tive, longitudinal analysis of a cohort of patients with UC in the
Japan Medical Data Center claims database evaluated the
long-term persistence associated with adalimumab or
infliximab combined with an immunomodulator (adminis-
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tered as step-up treatment or simultaneously) compared with
adalimumab or infliximab alone during maintenance therapy.
Results showed that in patients with UC who had been newly
prescribed either infliximab IV or adalimumab SC, the pro-
portion who switched treatment was similar at ~10%.” How-
ever, this study did not investigate the motivational aspects of
the switch.”* These studies, including those from other disease
areas, suggest that SC administration could be a useful option
to meet various individual preferences and potentially im-
prove patient satisfaction.

A limitation of this post hoc analysis is the small number of
Japanese patients enrolled in the VISIBLE 1 study, which pre-
vented meaningful analyses of pharmacokinetics and of the
vedolizumab IV subgroup. This limitation was compounded
by the overall sample size of VISIBLE 1, which was smaller
than GEMINI 1 study of vedolizumab IV in patients with UC."
In addition, this limitation may have contributed to the lack of
statistically significant differences (despite numerically greater
differences) between treatment groups for some efficacy end-
points, as well as the numerically lower proportion of patients
with corticosteroid-free clinical remission in the vedolizumab
SC group than in the placebo group. Analysis in a larger num-
ber of Japanese patients would also enable the efticacy of ve-
dolizumab in those with prior TNF-a antagonist use to be de-
termined. Another limitation is that outcomes of SC mainte-
nance were examined in week 6 responders, after only 2 in-
duction infusions. Therefore, this overall study may have se-
lected patients who responded very well to vedolizumab, and
in turn influenced the results of the present analysis. Further
study is also likely to be needed to determine the rate of injec-
tion-site reactions with vedolizumab SC.

In conclusion, the new vedolizumab SC formulation (108 mg
Q2W) exhibited similar trends in efficacy as maintenance
therapy in Japanese patients with UC compared with the over-
all VISIBLE 1 study population, as did vedolizumab IV as in-
duction therapy.'” The safety and tolerability of vedolizumab
SC were generally similar to the whole study population."”
Further study of vedolizumab SC in a prospective, specifically
designed study of a larger number of Japanese patients with
UC is warranted, as well as in patients with UC who are not
Japanese or Caucasian.
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See “Efficacy and safety of a new vedolizumab subcutaneous formulation in Japanese patients with moderately to se-

verely active ulcerative colitis” on page 448-460.

SUPPLEMENTARY MATERIAL

1. Subcutaneous Administration of Vedolizumab and

Placebo
After receiving training from the health care provider (HCP;
investigator or designee) on the proper SC injection technique
and management of hypersensitivity reactions which may oc-
cur with the injection, patients or their caregivers injected ve-
dolizumab subcutaneous (SC) or placebo SC under HCP su-
pervision at clinic visits on Weeks 6 and 8. Blinding was main-
tained in the maintenance phase, and only the pharmacists at
the study site were aware of treatment assignments.

During visits on Week 6 and 8, HCPs ensured proper injec-
tion technique prior to home dosing and observed for any po-
tential hypersensitivity or injection site reactions associated
with SC injection. Patients and caregivers could attend the
clinic at Weeks 10 and 12 if further training was required. Pa-
tients or their caregivers also administered SC injections dur-
ing the scheduled clinic visits at Weeks 14, 22, 30, 38, 46, and
50, under the supervision of the HCP, to allow continued ob-
servation of injection technique and adverse events (AEs);
while all other scheduled SC injections occurred outside of
the clinic. All intravenous (IV) infusions were administered by
a HCP during clinic visits at Weeks 6, 14, 22, 30, 38, and 46.
HCPs had appropriate monitoring and treatment for hyper-
sensitivity reactions available for use following administration
of study drug. Patients who experienced a severe hypersensi-
tivity reaction associated with study drug administration were
discontinued from the study.

Patients and their caregivers were instructed to inject SC
doses into the thigh, abdomen, or upper arm, and to rotate the
injection sites. Patients and their caregivers were instructed
that the upper arm was to be used only when the caregiver
administers the SC injection. For all SC dosing occurring out-
side of the clinic, patients received a phone call from their
HCP within 24 hours prior to every injection to administer the
progressive multifocal leukoencephalopathy (PML) subjec-
tive checklist and enquire about general health status and ex-
perience with prior injections. In accordance with the Risk As-
sessment and Management Plan for PML (RAMP), any posi-

www.irjournal.org

tive PML subjective finding was evaluated via the physician
administered PML objective checklist prior to the subject re-
ceiving the respective dose (refer to RAMP Site Staff Bro-
chure). Patients also received a phone call from their HCP
within 12 hours after the home injection at Weeks 10 and 12
to enquire about health status and experience with injection
unless they attended the clinic on these days.

2. Corticosteroid Tapering Regimen

For prednisone at doses > 10 mg/day (or equivalent), the dose
was reduced at a rate of 5 mg/week until a 10 mg/day dose
was reached. For prednisone at doses <10 mg/day (or equiva-
lent) or a 10 mg/day dose (or equivalent) was achieved by ta-
pering, the dose was reduced at a rate of 2.5 mg/week until
discontinuation. For patients who could not tolerate the corti-
costeroid taper without recurrence of clinical symptoms, cor-
ticosteroids were increased up to the original dose at the start
of induction therapy (without exceeding the baseline dose). In
such cases, the tapering regimen was reinitiated within 2
weeks. Patients whose corticosteroid concentration consis-
tently could not be tapered were withdrawn from the study.

3. Assessments

For disease activity assessment, baseline complete Mayo
scores were obtained within 10 days prior to enrollment, us-
ing subject diary entries within the 10 days prior to enrollment
and flexible sigmoidoscopy results obtained during the screen-
ing period. Sigmoidoscopy was conducted at Weeks 6 and 52
(or end-of-treatment visit), and a complete Mayo score was
calculated for these visits for endpoint assessments. All endos-
copies (Week 0, 6, and 52) were assessed centrally. Complete
Mayo scores at Week 0, 6, and 52 were calculated by the inves-
tigator or designee, and the endoscopic component subscore
was provided by the central reader.

4. Patient-Reported Outcomes

The Inflammatory Bowel Disease Questionnaire (IBDQ) is
comprised of 32 questions that cover 4 domains of health-re-
lated quality of life, as follows: bowel symptoms (10 items),
emotional function (12 items), social function (5 items), and
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systemic function (5 items). Each question is rated on a scale
of 1 to 7. A total IBDQ score is calculated by adding the scores
from each domain (total IBDQ score ranging from 32 to 224).
The EuroQol-5 Dimension visual analog scale score is a self-
assessment questionnaire of overall health that uses a 20 cm
visual, vertical scale, with a score ranging from 0 (worst) to 100
(best possible) health. The Work Productivity and Activity Im-
pairment-Ulcerative Colitis (WPAI-UC) instrument consists of
4 metrics, as follows: absenteeism (percentage of work time

INTESTINAL RESEARCH

missed owing to health-related issues in the past 7 days), pre-
senteeism (percentage of impairment experienced owing to
health-related issues while at work in the past 7 days), overall
work productivity loss (an overall impairment estimate that is
comprised of absenteeism and presenteeism), and activity
impairment (percentage of impairment in daily activities ow-
ing to health-related issues in the past 7 days). Higher WPAI-
UC percentages indicate greater impairment and lower pro-
ductivity (i.e, worse outcomes).

www.irjournal.org
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Supplementary Fig. 1. IBDQ total scores by study visit. (A) IBDQ
total score. (B) IBDQ bowel symptoms domain score. (C) IBDQ
emotional function domain score. (D) IBDQ social function do-
main score. (E) IBDQ systemic symptoms score. Data are from the
full analysis set, with last observation carried forward. The full
analysis set comprised of all randomized patients who received
> 1 dose of study drug. The full analysis set did not include pa-
tients who only received vedolizumab IV induction treatment and
were not randomized into the maintenance phase. Data represent
mean and standard deviation. IBDQ, Inflammatory Bowel Disease
Questionnaire; VDZ, vedolizumab; SC, subcutaneous; IV, intrave-

nous; PBO, placebo.
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Supplementary Fig. 2. EuroQol-5 dimension visual analog scale
(EQ-5D VAS) score. Data are from the full analysis set, with last
observation carried forward. The full analysis set comprised of all
randomized patients who received >1 dose of study drug. The
full analysis set did not include patients who only received vedol-
izumab IV induction treatment and were not randomized into the
maintenance phase. Data represent mean and standard deviation.
VDZ, vedolizumab; SC, subcutaneous; IV, intravenous; PBO, placebo.
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Supplementary Fig. 3. WPAI-UC scores by study visit. (A) WPAI-
UC overall work productivity score. (B) WPAI-UC activity impair-
ment score. Data are from the full analysis set, with last observa-
tion carried forward. The full analysis set comprised of all ran-
domized patients who received >1 dose of study drug. The full
analysis set did not include patients who only received vedoli-
zumab IV induction treatment and were not randomized into the
maintenance phase. Data represent mean and standard deviation.
WPAI-UC, Work Productivity and Activity Impairment-ulcerative
colitis; VDZ, vedolizumab; SC, subcutaneous; IV, intravenous; PBO,
placebo.
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Supplementary Table 1. Demographic and Baseline Characteristics of Patients Enrolled in the VISIBLE 1 Study (SAF-C)*

Induction phase Maintenance phase (FAS)
Variable Vedolizumab IV Placebo Vedolizumab SC  Vedolizumab IV Total
(n=167) (n=56) (n=106) (n=54) (n=216)
Age (yr)b 42.7+15.01 39.4£11.70 38.1£13.12 41.6+£14.1 39.3+13.05
Male sex 88 (52.7) 34 (60.7) 65 (61.3) 31(57.4) 130 (60.2)
Race
American Indian or Alaskan Native 2(1.2) 1(1.8) 0 0 1(0.5)
Asian 39 (23.4) 13 (23.2) 14 (13.2) 5(9.3) 32(14.8)
Black or African American 1(0.6) 0 0 2(3.7) 2(09)
Native Hawaiian or other Pacific Islander 0 0 0 0 0
Caucasian 125 (74.9) 42 (75.0) 92 (86.8) 47 (87.0) 181 (83.8)
Multiracial® 0 0 0 0 0

Values are presented as mean + standard deviation or number (%).

“Included all randomized patients (n=216) who received at least 1 dose of study drug.
*Age at date of informed consent.

‘Patient checked more than 1 race option on the case report form.
SAF-C, safety analysis set-combined; FAS, full analysis set; IV, intravenous; SC, subcutaneous.

Supplementary Table 2. Fecal Calprotectin by Visit (FAS)

] Maintenance phase (FAS)
Variable
Placebo Vedolizumab SC Vedolizumab IV

Baseline, No. 10 10 2

Median (min, max) (ug/g) 1,145.5 (60, 13,620) 4.306.5 (779, 15,445) 6,812.0 (2,240, 11,384)
Week 6, No. 10 10 2

Median (min, max) (ug/g) 1,353.5 (43, 43,503) 374.5 (33, 76,800) 1,686.5 (784, 2,589)
Week 30, No. 9 10 1

Median (min, max) (ug/g) 322.0(18,73,172) 184.5 (15, 76,800) 26
Week 52, No. 2 8 1

Median (min, max) (ug/q) 490 (48, 50) 143.5 (32, 319) 16

FAS, full analysis set; SC, subcutaneous; IV, intravenous; min, minimum; max, maximum.
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Supplementary Table 3. Summary of AVA Status by Infusion-Related Reactions and Hypersensitivity reactions

INTESTINAL RESEARCH

Induction phase

Maintenance phase

Outcome, yes/no

Overall AVA status Vedolizumab IV Placebo Vedolizumab SC Vedolizumab IV
(n=27) (n=10) (n=10) (n=2)
Infusion-related reactions
Yes
No. 0
AVA negative 0
AVA positive 0
No
No. 27 10 10 2
AVA negative 25(92.6) 7 (70) 9 (90) 2 (100)
AVA positive 2(7.4) 3(30) 1(10) 0
Hypersensitivity reactions
Yes
No. 2 0 6 1
AVA negative 2 (100) 6 (100) 1(100)
AVA positive 0 0 0 0
No
No. 25 10 4 1
AVA negative 23(92) 7 (70) 3(75) 1 (100)
AVA positive 2(8) 3 (30) 1(25) 0

Values are presented as number (%).
AVA, anti-vedolizumab antibody; IV, intravenous; SC, subcutaneous.
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