® ORIGINAL ARTICLE INTESTINAL

RESEARCH

pISSN 1598-9100 e eISSN 2288-1956
https://doi.org/10.5217/ir.2019.09160
Intest Res 2021;19(1):83-94

Efficacy and safety of vedolizumab in Crohn’s disease in
patients from Asian countries in the GEMINI 2 study

Rupa Banerjee', Sai Wei Chuah® Ida Normiha Hilmi’, Deng-Chyang Wu", Suk-Kyun Yang’, Dirk Demuth®,
Dirk Lindner’, Shashi Adsul’

' Asian Institute of Gastroenterology, Hyderabad, India; *Singapore General Hospital, Singapore; *University Malaya Medical Centre, Kuala
Lumpur, Malaysia; 'Kaohsiung Medical University Hospital, Kaohsiung Medical University, Kaohsiung, Taiwan; *University of Ulsan College of
Medicine, Seoul, Korea; *Takeda Pharmaceutical International AG, Singapore; "Takeda Pharmaceutical International AG, Zurich, Switzerland

Background/Aims: The efficacy and safety of vedolizumab in moderate-to-severely active Crohn’s disease (CD) were dem-
onstrated in the GEMINI 2 study (NCT00783692). This post-hoc exploratory analysis aimed to assess the efficacy and safety of
vedolizumab in the subgroup of patients from Asian countries. Methods: During the induction phase (doses at day 1, 15), clini-
cal remission, enhanced clinical response, and change in C-reactive protein at 6 weeks; during the maintenance phase, clinical
remission, enhanced clinical response, glucocorticoid-free remission and durable clinical remission at 52 weeks, were the ef-
ficacy outcomes of interest. Efficacy and safety of vedolizumab compared to placebo were assessed in Asian countries (Hong
Kong, India, Malaysia, Singapore, South Korea, and Taiwan) using descriptive analyses. Results: During the induction phase,
in Asian countries (n=51), 14.7% of the vedolizumab-treated patients achieved clinical remission at week 6 compared to none
with placebo (difference, 14.7%; 95% confidence interval, 15.8%-43.5%). In non-Asian countries (n=317), the remission rate at
week 6 with vedolizumab was 14.5%. During maintenance, in Asian countries, clinical remission rates at 52 weeks with vedoli-
zumab administered every 4 weeks, vedolizumab administered every 8 weeks and placebo were 41.7%, 36.4%, and 0%, respec-
tively; while enhanced clinical response rates were 41.7%, 63.6%, and 42.9%, respectively. During induction, 39.7% of patients
with vedolizumab experienced an adverse event compared to 58.8% of patients with placebo, and vedolizumab was generally
well-tolerated. Conclusions: This post-hoc analysis demonstrates the treatment effect and safety of vedolizumab in moderate-
to-severely active CD in patients from Asian countries. (Intest Res 2021;19:83-94)
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INTRODUCTION berculosis (TB), is a concern both for diagnosis and manage-

ment of IBD in Asia.” In Asia, the reported prevalence of CD is

Inflammatory bowel diseases (IBD), which include Crohn’s
disease (CD) and ulcerative colitis (UC), are chronic relapsing
inflammatory disorders. The phenotype of IBD in Asia ap-
pears distinct from that in the West with notable differences in
epidemiology, genetics and clinical characteristics."” More-
over, the high prevalence of infectious diseases, including tu-
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lower than in Western countries but has increased consider-
ably over the recent few decades.' In a population-based study
in South Korea, the incidence of CD increased from 0.05 per
100,000 person-years in 1986-1990 to 1.34 per 100,000 per-
son-years in 2001-2005." A recent study reported the annual
incidence of CD in 2012-2013 to be 0.34, 0.36, and 3.91 per
100,000 in Southeast Asia, East Asia and India, respectively.’
The exact cause for the dramatic rise in incidence and preva-
lence of CD in Asia is unknown, though environmental factors
such as changes in diet, urbanization, and improved hygiene
are postulated to play a significant role."” Other differences in-
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clude a higher prevalence in males, diagnosis at a slightly older
age, less frequent positive family history and less frequent ex-
traintestinal manifestations in Asian CD patients compared to
those in the West.*

Biologics, including anti-tumor necrosis factor (TNF) agents,
anti-integrins and anti-IL12/23 agents, constitute an impor-
tant treatment option for moderate-to-severely active CD. With
the rising incidence of CD, the use of biologics has also incre-
ased." Important issues with the use of anti-TNF agents are
the high rates of primary and secondary nonresponse'” and
the risk of opportunistic infections, including TB."

Vedolizumab, which is a gut-selective alpha4beta7 integrin
antagonist, is promising in this regard. It has been approved for
the treatment of moderate-to-severely active CD after failure
with conventional therapy or anti-TNF agents. In the GEMINI
2 study, ™"
in inducing remission at 6 weeks and maintaining it at 52 weeks

vedolizumab was significantly superior to placebo

in patients with moderate-to-severely active CD. Vedolizumab
has shown effectiveness in IBD in real-world clinical practice.”
Clinical trial and real-world data suggest that the mechanism
of action of vedolizumab may translate into a lower risk of op-
portunistic infections compared to anti-TNF agents.'*"

Data on CD from Asian countries are relatively limited as
most clinical trials and registry studies in CD report data from
Western countries. There is a need for Asia-specific data given
the role that genetic and environmental factors play in CD.*"**

In this post-hoc exploratory analysis, the data from the Asian
subgroup of the GEMINI 2 study were examined to determine
the efficacy and safety of vedolizumab in patients from Asian

countries with CD.
METHODS

GEMINI 2 was a phase 3, randomized, double-blind, placebo-
controlled study in patients with moderate-to-severely active
CD. Patients from 6 Asian countries (Hong Kong, India, Ma-
laysia, Singapore, South Korea, and Taiwan) participated in
this global study, which also involved patients from 33 non-
Asian countries (Australia, Austria, Belgium, Bulgaria, Canada,
Czech Republic, Denmark, Estonia, France, Germany, Greece,
Hungary, Iceland, Ireland, Israel, Italy, Latvia, Netherlands, New
Zealand, Norway, Poland, Romania, Russia, Serbia, Slovakia,
South Africa, Spain, Sweden, Switzerland, Turkey, Ukraine,
United Kingdom, and United States). The protocol was ap-
proved by the institutional review board at each participating
center. All patients gave written informed consent. The study
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methodology has been previously reported,'* and only the key
elements will be summarized here.

1. Eligibility Criteria

The GEMINI 2 study involved patients with moderate-to-se-
verely active CD with a score of 220 to 450 on the Crohn'’s Dis-
ease Activity Index (CDATI). Adult patients who showed no re-
sponse or experienced tolerability issues with prior treatments
such as glucocorticoids, immunomodulators or TNF antago-
nists were eligible. Those with prior treatment with vedolizum-
ab, natalizumab, efalizumab, or rituximab were excluded.

2. Induction Phase (till Week 6)

The induction phase involved 2 cohorts, one double-blind co-
hort (cohort 1) and an open-label cohort (cohort 2). In cohort
1, patients were randomized in a 3:2 ratio to double-blind treat-
ment with intravenous vedolizumab 300 mg or placebo at
weeks 0 and 2. These patients constituted the induction intent-
to-treat (ITT) population. Additional patients were recruited
in cohort 2, in which all patients received vedolizumab 300
mg at weeks 0 and 2 in an open-label therapy. Cohort 1 and
cohort 2 patients together constituted the safety population
for the induction phase. Clinical response with vedolizumab
(>70-point decrease in the CDAI score) was evaluated at the
end of 6 weeks of induction treatment.

3. Maintenance Phase (Week 6 till Week 52)

Patients with clinical response to vedolizumab at week 6 were
randomized in a 1:1:1 ratio to double-blind maintenance treat-
ment with vedolizumab every 8 weeks (q8w), vedolizumab
every 4 weeks (q4w), or placebo for up to 52 weeks. These pa-
tients constituted the maintenance ITT population.

Patients without clinical response to vedolizumab at 6 weeks
received open-label treatment with vedolizumab 300 mg q4w,
while those who received placebo during induction continued
to receive placebo till week 52. Both these groups of patients
(open-label vedolizumab during maintenance and placebo in
induction+maintenance), along with the maintenance ITT
population, constituted the safety population for the mainte-
nance phase.

4. Outcomes

During the induction phase, the primary outcomes were clini-
cal remission (CDAI score of <150 points) and enhanced clin-
ical response (> 100-point decrease in the CDAI score) at week
6. The secondary induction phase outcome was the mean
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change in C-reactive protein (CRP) from baseline to week 6.
During the maintenance phase, the primary outcome was
clinical remission at week 52. Secondary maintenance phase
outcomes were enhanced clinical response, glucocorticoid-
free remission in patients receiving glucocorticoids at baseline
(patients using oral glucocorticoids at baseline who have dis-
continued glucocorticoids and are in clinical remission at
week 52), and durable clinical remission (clinical remission at
>80% of study visits, including the final visit) at week 52.

5. Statistical Analysis

Efficacy endpoints of the induction phase (clinical remission,
enhanced clinical response and change in CRP at week 6) were
summarized for the Induction ITT population (patients ran-
domized to either vedolizumab [=cohort 1] or placebo for in-
duction); efficacy endpoints of the maintenance phase (clini-
cal remission at week 52, enhanced clinical remission and du-
rable clinical remission at week 52, and glucocorticoid-free re-
mission at week 52) were summarized for the maintenance
ITT population (patients treated with vedolizumab in induc-

Global = 368
Asian = 51
Non-Asian = 317
1
Double-blind randomized

L

https://doi.org/10.5217/ir.2019.09160 « Intest Res 2021;19(1):83-94

tion and with response at week 6, randomized to vedolizumab
q4w, vedolizumab q8w or placebo for maintenance). Safety
data (incidence of adverse events) was summarized for the
induction and maintenance safety populations (including also
patients treated with open-label vedolizumab in the respec-
tive phase).

Demographic and baseline characteristics were summarized
using descriptive statistics. Efficacy endpoints were summa-
rized descriptively (number and percentage of patients achiev-
ing outcome) by randomized treatment for the induction and
maintenance phase; additionally, differences in rates between
vedolizumab and placebo and corresponding 95% confidence
intervals (CI) (using normal approximation; exact method
used if counts were less than or equal to 5) for these differenc-
es were provided. In view of the small numbers of subjects
and post-hoc nature of the analysis, no formal statistical com-
parison was conducted.

All summaries were provided for patients in the Asian coun-
tries and for patients in the non-Asian countries.

|
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; Global = 148 Global = 220 Global = 747
Induction Asian = 17 Asian = 34 Asian = 24
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obal =
Asian=0
Bon-sian=11 Response + Response — | Open-label
6 weeks (6 weeks) |
I
Double-blind randomized
| |
Doubleplind ‘ Vedolizumab Vedolizumab Vedolizumab
Placebo Placebo every 8 weeks every 4 weeks every 4 weeks
y Y y
Maintenance Global = 137 Global =153 Global = 154 Global = 154 Global = 412
(52 weeks) Asian =17 Asian =7 Asian =11 Asian =12 Asian =24

Non-Asian = 120

Non-Asian = 146

Non-Asian = 143

Non-Asian = 142

Non-Asian = 388

l

Discontinued
Global =95
Asian =10
Non-Asian = 85

!

Discontinued
Global = 89
Asian=4
Non-Asian = 85

!

Discontinued
Global = 81
Asian =4
Non-Asian =77

l

Discontinued
Global =72
Asian =6
Non-Asian = 66

l

Discontinued
Global =249
Asian =13
Non-Asian = 236

Fig. 1. GEMINI 2 study schematic with number of patients in each treatment arm. During the induction phase, the Asian subgroup in-
cluded 34 patients randomized to vedolizumab (cohort 1) and 17 to placebo; 24 patients received open-label vedolizumab. During the
maintenance phase, in the Asian subgroup, 7 patients were randomized to placebo and 23 patients to the vedolizumab groups.
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RESULTS

The flow of patients in the induction and maintenance phase,
with the number of patients in the GEMINI 2 study, in the Asian
countries, and in the non-Asian countries are shown in Fig. 1.
In the GEMINI 2 study, 368 patients in the ITT induction pop-
ulation were enrolled with 220 patients randomized to vedoli-
zumab and 148 to placebo (cohort 1), and 747 patients received
open-label vedolizumab (cohort 2). Four hundred and sixty-
one patients showed clinical response in induction on vedoli-
zumab at week 6 and were included in the ITT maintenance
population, along with 137 patients on placebo.

1. Asian Countries Subgroup

1) Disposition

The disposition of the Asian subgroup of the GEMINI 2 study
is shown in Fig. 1. Cohort 1 consisted of 51 patients, of whom
34 were randomized to vedolizumab and 17 to placebo dur-
ing induction (induction ITT population). Cohort 2 consisted
of 24 patients who received treatment with open-label vedoli-
zumab; these patients were included only in the safety popu-
lation for induction. These 75 patients (cohort 1 and cohort 2
combined) included 34 patients from India, 26 from South
Korea, 9 from Malaysia, 3 from Taiwan, 2 from Hong Kong,
and 1 patient from Singapore (Supplementary Tables 1, 2). A
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total of 30 patients (51.7%) showed response to vedolizumab
at 6 weeks and were randomized in the maintenance
phase-12 were randomized to vedolizumab g4w, 11 to vedoli-
zumab 8qw and 7 to placebo (maintenance ITT population).
Twenty-four patients (41.4%) failed to show response to ve-
dolizumab at 6 weeks and received open-label vedolizumab
during maintenance; 4 patients (6.9%) who were treated with
vedolizumab discontinued the study during the induction
phase. A total of 17 patients who received placebo during in-
duction continued to receive it during maintenance.

2) Demography and Baseline Characteristics

Tables 1 and 2 show the baseline and demographic data for
the Asian subgroup. In the induction phase, the median dura-
tion of CD was 2.9 years (range, 0.5-14.2 years) in the vedoli-
zumab cohort 1 and 2.7 years (range, 0.7-9.9 years) in the pla-
cebo group. Approximately, 2 in 3 patients (48/75, 64.0%) had
received prior treatment with glucocorticoids and/or immu-
nomodulators. In the induction phase, 14.7% of the patients in
vedolizumab cohort 1 and 23.5% of those in the placebo group
had received prior anti-TNF treatment.

3) Efficacy
Fig. 2 shows the efficacy results for the Asian subgroup. Dur-
ing the induction phase (Fig. 2A), 14.7% (95% CI, 5.0%-31.1%)

Table 1. Characteristics in the Asian Countries Subgroup of GEMINI 2 Patients: Induction Phase

Parameter Placebo Vedolizumab Vedolizumab Vedoliz.umab
(cohort 1) (cohort 2) (combined)

No. 17 34 24 58

Male sex 7 (41) 20 (59) 16 (67) 36 (62)

Age (yr) 32.4+87 32.4+10.6 30.5+85 31.6+9.8

Body weight (kg) 53.4+£159 49.0+10.0 51.5+£10.3 50.0£10.1

Duration of CD (yr) 2.7 (0.7-9.9) 2.9(0.5-14.2) 3.6 (1.1-14.0) 3.4(0.5-14.2)

Concomitant medications for CD

Only glucocorticoids 2(12) 6(18) 5(21) 11 (19)

Only immunomodulators 2(12) 8 (24) 6 (25) 14 (24)

Glucocorticoids and immunomodulators 6 (35) 7 (21) 6 (25) 13 (22)

No glucocorticoids or immunomodulators 7 (41) 13 (38) 7 (29) 20 (34)
Patients with prior anti-TNF use 4 (24) 5(15) 6 (25) 11 (19)
Patients with prior anti-TNF failure 4(24) 4(12) 5(21) 9(16)
CDAI score 349£82 343+89 320+£69 333£82

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

Placebo and vedolizumab (cohort 1) = the groups that were part of the double-blind induction phase (induction intent-to-treat [ITT] population); Vedolizumab
(cohort 2) =additional patients were enrolled to meet the maintenance phase sample size requirements and received open-label vedolizumab (induction
safety population only); Vedolizumab (combined) =all patients that received vedolizumab during the induction phase.

CD, Crohn's disease; TNF, tumor necrosis factor; CDAI, Crohn's Disease Activity Index.
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Table 2. Characteristics in the Asian Countries Subgroup of GEMINI 2 Patients: Maintenance Phase

ITT Non-ITT
Parameter Vedolizumab Vedolizumab Vedolizumab Placgbo Vedoliz.umab
Placebo Placebo® ) combined combined
q8w q4w q4w
No. 7 n 12 17 28 24 51
Male sex 3 (43) 6 (55) 8 (67) 7 (41) 19 (68) 10 (42) 33 (65)
Age (yr) 345147 38.8+13.2 27.2+6.5 32.4+87 30.0+£89 33.0+7.7 31.3£10.2
Body weight (kg) 46.0+11.7 51.2+9.3 53.7+7.6 53.4+15.9 49.0£10.8 51.2+15.0 50.6+9.8
Duration of CD (yr) 3.1 (1.1-11.1) 4.1(1.1-140) 4.1(06-142) 27(0.7-99) 3.4(0.5-13.8) 29(0.7-11.1) 3.7 (0.5-14.2)
Concomitant medications for CD
Only glucocorticoids 1(14) 2(18) 2(17) 2(12) 6 (21) 3(13) 10 (20)
Only immunomodulators 1(14) 3(27) 5 (42) 2(12) 5(18) 3(13) 13 (25)
Glucocorticoids and immunomodulators 2 (29) 3(27) 3(25) 6 (35) 5(18) 8(33) 1 (22)
No glucocorticoids or immunomodulators 3(43) 3(27) 2(17) 7 (41) 12 (43) 10 (42) 17 (33)
Patients with prior anti-TNF use 0 2(18) 2(17) 4(24) 7 (25) 4(17) 11 (22)
Patients with prior anti-TNF failure 0 109 1(8) 4 (24) 7 (25) 4(17) 9(18)
CDAI score 329+82 326+80 31097 349482 34777 34381 33483

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

Intent-to-treat (ITT) = patients who showed response to vedolizumab at 6 weeks and were randomized as part of the double-blind maintenance phase
(maintenance ITT population); Non-ITT placebo = patients that were randomized to placebo during the induction phase and continued to received double-blind
placebo during maintenance phase (maintenance safety population only); Non-ITT vedolizumab g4w = patients that did not show response to vedolizumab
at 6 weeks and received open-label vedolizumab during the maintenance phase (maintenance safety population only); Placebo combined =all patients that
received placebo during the maintenance phase; Vedolizumab combined = all patients that received vedolizumab during the maintenance phase.

“Patient numbers do not exactly match those shown in disposition (Fig. 1) because those patients who were discontinued from the study during the
induction phase continued to be included in the safety population and have been counted within these groups.

g4w, every 4 weeks; q8w, every 8 weeks; CD, Crohn's disease; TNF, tumor necrosis factor; CDAI, Crohn's Disease Activity Index.

of the patients with vedolizumab achieved clinical remission
at week 6 compared to none in the placebo group (difference
from placebo = 14.7%; 95% confidence intervals, 15.8%-43.5%).
The proportion of Asian subgroup patients achieving enhanced
clinical response in the induction phase was also numerically
higher with vedolizumab than placebo (38.2% vs. 29.4%, re-
spectively). The median change from baseline in CRP levels
was broadly comparable across the vedolizumab and placebo
groups (0.2 mg/L vs.-3.6 mg/L, respectively) (Table 3).
During the maintenance phase (Fig. 2B), clinical remission
at week 52 was achieved in 36.4% (95% CI, 10.9%-69.2%) of
patients with vedolizumab q8w and 41.7% (95% CI, 15.2%—
72.3%) of patients with vedolizumab q4w, compared to 0%
with placebo. Enhanced clinical response at week 52 was achi-
eved in 63.6% (95% CI, 35.2%-92.1%) of patients with vedoli-
zumab q8w and 41.7% (95% CI, 15.2%-72.3%) of patients with
vedolizumab g4w, compared to 42.9% (95% CI, 9.9%-81.6%)
with placebo. Twenty percent of those treated with vedoli-
zumab q8w and 40% of those treated with vedolizumab q4w
achieved glucocorticoid-free remission, while none of the pla-
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Table 3. Comparison of Change in CRP Scores for Vedolizumab
versus Placebo in the Asian Countries Subgroup in GEMINI 2 Pa-
tients in the Induction Phase

CRP level Placebo  Vedolizumab

All patients
No. 17 34
Baseline 289+359 36.6+£38.0
Week 6 16.2+13.5 38.0+£38.5
Change from baseline -12.7+345 14+18.6
Median change from baseline -3.6 0.2
10th and 90th percentile (-27.6,4.1) (-15.0, 10.1)

Patients with baseline CRP >2.87 mg/L
No. 16 31
Baseline 30.7£36.3 40.0+£38.0
Week 6 17.2£13.3 41.6+£38.5
Change from baseline -13.5+35.4 1.5+19.5
Median change from baseline -4.0 0.0
10th and 90th percentile (-27.6,41)  (-15.0,10.1)

Values are presented as mean+standard deviation or unless otherwise
stated.
CRP, C-reactive protein.
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Fig. 2. Comparison of efficacy results for vedolizumab (VDZ) versus placebo (PBO) in the Asian countries subgroup in GEMINI 2 patients
(A) in the induction phase, in the induction intent-to-treat (ITT) population, the rates of clinical remission and enhanced clinical response
were numerically higher with VDZ compared to PBO, (B) in the maintenance phase, in the maintenance ITT population, the rates of remis-
sion and response were numerically higher with the VDZ groups compared to PBO. Error bars represent 95% confidence intervals. “For
glucocorticoid-free remission, the analysis was restricted to patients who were on glucocorticoids at baseline; therefore the "n" numbers
for VDZ g4w, VDZ q8w, and PBO were 5, 5, and 3, respectively. g4w, every 4 weeks; q8w, every 8 weeks.

cebo patients achieved the outcome. For the outcome of glu-
cocorticoid-free remission, the analysis included very few pa-
tients—5 patients each in the 2 vedolizumab arms and 3 pa-
tients in the placebo arm. Although the rates of clinical remis-
sion and response were numerically higher within the vedoli-
zumab groups compared to placebo, the number of patients
in these analyses was small, with a total of 30 patients across
the 3 groups. The rate of clinical remission, enhanced clinical
response, and durable clinical remission was 36.4%, 63.6%,
and 0.0%, respectively, in the vedolizumab q8w group, and
41.7%, 41.7%, and 16.7%, respectively, in the vedolizumab g4w

group.

4) Safety

The frequency of adverse events (AEs) in the safety population
of the Asian subgroup is shown in Supplementary Tables 3
and 4. During induction, 39.7% of patients with vedolizumab
experienced an AE compared to 58.8% of patients with place-
bo. The frequency of drug-related AEs was 8.6% and 23.5% in

88

the vedolizumab and placebo groups, respectively. Across both
groups, the frequency of serious AEs (SAEs) and serious infec-
tions was low during induction-5.2% and 1.7%, respectively, in
the vedolizumab group, and 5.9% and 0%, respectively, in the
placebo group. During the maintenance phase, 13.7% of pa-
tients with vedolizumab experienced AEs resulting in study
discontinuation compared to none with placebo. The frequen-
cy of SAEs was 27.5% with vedolizumab compared to 8.3%
with placebo, and the frequency of serious infections was 13.7%
with vedolizumab compared to none with placebo. Two deaths
were reported in the vedolizumab group during the mainte-
nance phase—one death each from sepsis and septic shock.
The sepsis event involved a patient with medically managed
pneumoperitoneum after colonoscopy, and the septic shock
event involved a patient with extensive preexisting pulmonary
emboli and a thrombus in the inferior vena cava. Both these
events had been reviewed by an independent data safety mon-
itoring board, which recommended that no changes be made
to the study conduct on the basis of its review of these cases.
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Table 4. Characteristics in the Non-Asian Countries Subgroup of GEMINI 2 Patients: Induction Phase

Parameter Placebo Vedolizumab Vedolizumab Vedoliz.umab
(cohort 1) (cohort 2) (combined)
No. 131 186 723 909
Male sex 62 (47) 85 (46) 330 (46) 415 (46)
Age (yr) 39.4£135 370+ 1.6 357121 36.0+£12.0
Body weight (kg) 70.7+18.4 70.4£18.5 71.4+£19.5 71.2+19.3
Duration of CD (yr) 6.6 (0.3-42.0) 8.0 (0.5-43.6) 7.5(0.2-42.5) 7.6 (0.2-43.6)
Concomitant medications for CD
Only glucocorticoids 43 (33) 61 (33) 264 (37) 325 (36)
Only immunomodulators 23 (18) 29 (16) 113 (16) 142 (16)
Glucocorticoids and immunomodulators 20 (15) 31(17) 119 (16) 150 (17)
No glucocorticoids or immunomodulators 45 (34) 65 (35) 227 (31) 292 (32)
Patients with prior anti-TNF use 68 (52) 106 (57) 500 (69) 606 (67)
Patients with prior anti-TNF failure 66 (50) 101 (54) 465 (64) 566 (62)
CDAI score 322177 325+67 322167 323167

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

Placebo and vedolizumab (cohort 1) =the groups that were part of the double-blind induction phase (induction intent-to-treat [ITT] population); Vedoli-
zumab (cohort 2) =additional patients were enrolled to meet the maintenance phase sample size requirements and received open-label vedolizumab
(induction safety population only); Vedolizumab (combined) =all patients that received vedolizumab during the induction phase.

CD, Crohn's disease; TNF, tumor necrosis factor; CDAI, Crohn's Disease Activity Index.

Table 5. Characteristics in the Non-Asian Countries Subgroup of GEMINI 2 Patients: Maintenance Phase

ITT Non-ITT
Parameter Vedolizumab Vedolizumab Vedolizumab Placsbo Vedoliz.umab
Placebo Placebo® combined  combined
q8w q4w qaw’
No. 146 143 142 131 478 277 763
Male sex 69 (47) 62 (43) 74 (52) 62 (47) 210 (44) 131 (47) 346 (45)
Age (yr) 374122 34.8+12.2 3561124 39.4+135 36.1+11.8 383+128 35.7£120
Body weight (kg) 70.1£17.7 69.9+18.4 73.0+18.2 70.7+18.4 71.4+20.3 70.4+18.0 71.4+19.6
Duration of CD (yr) 7.4(03-43.6) 65(03-34.7) 6.8(0.2-42.5) 6.6(0.3-42.0) 85(0.3-42.8) 6.9(0.3-43.6) 7.6(0.2-42.8)
Concomitant medications for CD
Only glucocorticoids 55 (38) 57 (40) 56 (39) 43 (33) 157 (33) 98 (35) 270 (35)
Only immunomodulators 22 (15) 24 (17) 26 (18) 23 (18) 70 (15) 45 (16) 120 (16)
Glucocorticoids and immunomodulators 24 (16) 20 (14) 19 (13) 20 (15) 87 (18) 44 (16) 126 (17)
No glucocorticoids or immunomodulators 45 (31) 42 (29) 41 (29) 45 (34) 164 (34) 90 (32) 247 (32)
Patients with prior anti-TNF use 82 (56) 86 (60) 81(57) 68 (52) 357 (75) 150 (54) 524 (69)
Patients with prior anti-TNF failure 78 (53) 81 (57) 76 (54) 66 (50) 331 (69) 144 (52) 488 (64)
CDAI score 325+ 65 32668 318+63 32277 323+69 323%71 322 £67

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

Intent-to-treat (ITT) = patients who showed response to vedolizumab at 6 weeks and were randomized as part of the double-blind maintenance phase
(maintenance ITT population); Non-ITT placebo = patients that were randomized to placebo during the induction phase and continued to received double-
blind placebo during maintenance phase (maintenance safety population only); Non-ITT vedolizumab g4w = patients that did not show response to vedoli-
zumab at 6 weeks and received open-label vedolizumab during the maintenance phase (maintenance safety population only); Placebo combined = all
patients that received placebo during the maintenance phase; Vedolizumab combined =all patients that received vedolizumab during the maintenance
phase.

“Patient numbers do not exactly match those shown in disposition (Fig. 1) because those patients who were discontinued from the study during the
induction phase continued to be included in the safety population and have been counted within these groups.

g4w, every 4 weeks; q8w, every 8 weeks; CD, Crohn's disease; TNF, tumor necrosis factor; CDAI, Crohn's Disease Activity Index.
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Fig. 3. Comparison of efficacy results for vedolizumab (VDZ) versus placebo (PBO) in the non-Asian countries subgroup in GEMINI 2 pa-
tients (A) in the induction phase, in the induction intent-to-treat (ITT) population, the rates of clinical remission and enhanced clinical re-
sponse were numerically higher with VDZ compared to PBO, (B) in the maintenance phase, in the maintenance ITT population, the efficacy
rates were higher in both VDZ groups compared to PBO for all outcomes. Error bars represent 95% confidence intervals. *For glucocorti-
coid-free remission, the analysis was restricted to patients who were on glucocorticoids at baseline; therefore the “n" numbers for VDZ
q4w, VDZ g8w, and PBO were 75, 77, and 79, respectively. g4w, every 4 weeks; 8w, every 8 weeks.

During the induction phase, AEs affecting at least 5% of pa-
tients receiving vedolizumab in the safety population were
(vedolizumab vs. placebo)-lymphopenia (6.9% vs. 11.8%), and
headache (5.2% vs. 0%). During the maintenance phase, AEs
affecting at least 10% of patients receiving vedolizumab in the
safety population were (vedolizumab vs. placebo)-exacerba-
tion of CD (11.8% vs. 8.3%), diarrhea (9.8% vs. 8.3%), nasophar-
yngitis (11.8% vs. 4.2%), pyrexia (25.5% vs. 29.2%), lymphope-
nia (11.8% vs. 12.5%), and anemia (9.8% vs. 4.2%). None of the
patients in the Asian subgroup developed TB, hepatitis B virus
(HBV) or hepatitis C virus (HCV) infection during the study.

2. Non-Asian Countries Subgroup

1) Disposition

The disposition of the non-Asian subgroup of the GEMINI 2
study is shown in Fig. 1. Cohort 1 consisted of 317 patients, of
whom 186 patients were randomized to vedolizumab and
131 to placebo during induction (induction ITT population).
Cohort 2 consisted of 723 patients who received treatment

90

with open-label vedolizumab; these patients were included
only in the safety population for induction. A total of 431 pa-
tients (47.4%) showed response to vedolizumab at 6 weeks
and were randomized in the maintenance phase—142 to ve-
dolizumab g4w, 143 to vedolizumab 8qw and 146 to placebo.
Three hundred and eighty-eight patients (42.7%) failed to
show response to vedolizumab at 6 weeks and received open-
label vedolizumab during maintenance; 90 patients (9.9%)
who were treated with vedolizumab discontinued the study
during the induction phase. A total of 120 patients who re-
ceived placebo during induction continued to receive it dur-
ing maintenance.

2) Demography and Baseline Characteristics

The baseline and demographic characteristics are presented
in Tables 4 and 5. In the non-Asian subgroup, the median du-
ration of CD was 8.0 years (range, 0.5-43.6 years) in the vedol-
izumab cohort 1 and 6.6 years (range, 0.3-42.0 years) in the
placebo group. Prior treatment with glucocorticoids and/or
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immunomodulators had been received by 65.1% and 65.6% of
the patients in the vedolizumab cohort 1 and placebo groups,
respectively, while prior treatment with anti-TNF agents had
been received by 57.0% and 51.9% patients, respectively.

3) Efficacy

The efficacy results in the non-Asian subgroup are shown in
Fig. 3. During induction (Fig. 3A), the efficacy rates were nu-
merically higher with vedolizumab than placebo-clinical re-
mission (14.5% vs. 7.6%) and enhanced clinical response (30.1%
vs. 25.2%). Similarly, during the maintenance phase (Fig. 3B),
the efficacy rates were consistently numerically higher in both
vedolizumab groups compared to placebo-clinical remission
rates for vedolizumab q4w, vedolizumab gq8w and placebo
groups were 35.9%, 39.2%, and 22.6%, respectively; and en-
hanced clinical response rates were 45.8%, 42.0%, and 29.5%,
respectively.

4) Safety

Supplementary Tables 5 and 6 provide detailed information
regarding AE frequencies for the safety population within the
non-Asian subgroup. During induction, the frequency of AEs
was 58.0% for those receiving vedolizumab and 59.5% for those
receiving placebo; during maintenance, the frequencies were
87.0% and 81.6%, respectively. Serious infections were infre-
quent-1.1% and 1.5%, respectively, for vedolizumab and pla-
cebo during induction; and 5.0% and 3.2%, respectively, during
maintenance. In the induction phase, AEs affecting at least 5%
of patients receiving vedolizumab in the safety population
were nausea (6.2% in vedolizumab, 6.9% in placebo), exacer-
bation of CD (6.1%, 7.6%), pyrexia (5.3%, 0.8%), and headache
(7.7%, 9.2%). In the maintenance phase, AEs affecting at least
10% of patients receiving vedolizumab in the safety popula-
tion were exacerbation of CD (20.7% in vedolizumab, 22.7% in
placebo), nausea (11.4%, 10.5%), nasopharyngitis (12.3%, 8.3%),
arthralgia (14.0%, 12.3%), pyrexia (11.8%, 11.9%), and head-
ache (12.6%, 15.5%).

DISCUSSION

In this post-hoc analysis of the GEMINI 2 study, data on pa-
tients from 6 Asian countries has been analyzed.

In the Asian subgroup, during induction treatment, the re-
mission and response rates were numerically higher with ve-
dolizumab than placebo. Approximately, 15% of the patients
in the vedolizumab group achieved clinical remission com-
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pared to none in the placebo group and enhanced clinical re-
sponse rates were also numerically higher with vedolizumab
than placebo. Similarly, during maintenance treatment, the re-
mission and response rates were numerically higher with ve-
dolizumab than placebo. In the non-Asian subgroup, which
included a much larger sample, the results showed a similar
trend, and efficacy rates were numerically higher with vedoli-
zumab compared to placebo.

In the Asian subgroup, during the maintenance phase, cer-
tain AEs were numerically more frequent with vedolizumab
than with placebo, especially AEs resulting in study discontin-
uation, SAEs during maintenance and serious infection AEs
during maintenance. Of note, based on an analysis of the inte-
grated safety data from multiple vedolizumab clinical trials,
which included both Asian and non-Asian patients, the overall
safety profile of vedolizumab versus placebo was similar in
CD." Most of the common AEs reported in the Asian sub-
group (headache, nasopharyngitis, pyrexia) were along ex-
pected lines, and were consistent with the common AEs re-
ported in the overall cohort in GEMINI 2."

Our study adds to the limited data currently available on the
use of vedolizumab in IBD in patients from Asian countries.

Recent studies from Japan™*'

(involving 292 patients with UC
and 157 with CD, as part of a bridging study), Singapore™ (in-
volving 28 patients with CD), Taiwan® (involving 24 patients
with IBD), and South Korea™ (involving 36 patients with treat-
ment-refractory CD) also support the benefits of vedolizumab
in this population. There does, however, remain a need for ad-
ditional real-world evidence to better characterize the effective-
ness and safety of vedolizumab in CD, in real clinical practice.
The primary limitation of our analysis is the small sample
size of the Asian subgroup, which resulted in wide confidence
intervals for this subgroup, and especially impacts the robust-
ness of the safety data analysis. Given the small sample size,
formal statistical comparisons of the vedolizumab-placebo
differences in the Asian subgroup could not be conducted.
The risk of opportunistic infections with anti-TNF agents is
2.05 times that with placebo, while the risk of TB infection is
2.52 times that with placebo in controlled trials.* In the real-
world, approximately 1% to 2% of IBD patients receiving treat-
ment with anti-TNF agents develop active TB.**** Whilst screen-
ing for TB helps mitigate this risk to some extent, TB reactiva-
tion with anti-TNF agents is also known to occur despite ade-
quate screening.’ ™ This increased risk of opportunistic infec-
tions is particularly relevant in Asia, where TB is highly preva-
lent; in 2016, an estimated 10.4 million people suffered with
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TB of which 45% were from the WHO South-East Asia Region.”
There is therefore a need for newer biological agents in CD
with a lower risk of opportunistic infections. Vedolizumab, be-
ing gut-selective, is likely to cause fewer opportunistic infec-
tions, including TB. In the GEMINI 1 and 2 studies, in which
patients were screened for latent TB at study entry, a single
case of TB was reported with vedolizumab treatment-latent
TB in a 38-year-old male patient from the Czech Republic. Over-
all, the reported rate of TB with vedolizumab treatment is 0.1 per
100 patient-years in clinical trials, and less than 7 per 100,000

719 A similar trend to-

patient-years in post-marketing settings.
wards low risk of opportunistic infections in patients from Asian
countries would likely impact clinical practice particularly in
the choice among biologics. Another important consideration
is the high rate of HBV infection in Asian countries.” Patients
with chronic HBV and HCV infection were excluded from the
GEMINI trials; in the post-marketing setting, over 114,071 pa-
tient-years of vedolizumab treatment, there were 29 patients
with a history of or concurrent HBV/HCV infection, none of
whom reported viral reactivation after vedolizumab treatment.'”

In summary, this post-hoc analysis demonstrates the treat-
ment effect and safety of vedolizumab in moderate-to-severe-
ly active CD in patients from Asian countries. With increasing
utilization of vedolizumab, confirmation of these results is ex-
pected from future real-world studies in Asia.
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See “Efficacy and safety of vedolizumab in Crohn’s disease in patients from Asian countries in the GEMINI 2 study”
on page 83-94.

Supplementary Table 1. Country-Wise Distribution of Patients in the Asian Countries Subgroup of GEMINI 2 Patients: Induction Phase

Country Placebo Vedolizumab (cohort 1) Vedolizumab (cohort 2) All
Hong Kong 2 0 0 2
India 10 19 5 34
South Korea 3 12 11 26
Malaysia 1 3 5 9
Singapore 1 0 0 1
Taiwan 0 0 3 3
Total 17 34 24 75

Placebo and vedolizumab (cohort 1)=the groups that were part of the double-blind induction phase (induction intent-to-treat [ITT] population);
Vedolizumab (cohort 2) =additional patients were enrolled to meet the maintenance phase sample size requirements and received open-label vedolizumab
(Induction safety population only); Vedolizumab combined =all patients that received vedolizumab during the induction phase.
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Supplementary Table 2. Country-Wise Distribution of Patients in the Asian Countries Subgroup of GEMINI 2 Patients: Maintenance Phase

ITT Non-ITT
Country Placebo  Vedolizumab Vedolizumab All Placebo  Vedolizumab Al All
q8w q4w q4w
Hong Kong 0 0 0 0 2 0 2 2
India 3 4 4 il 10 13 23 34
South Korea 2 3 5 10 3 13 16 26
Malaysia 2 4 1 7 1 1 2 9
Singapore 0 0 0 0 1 0 1 1
Taiwan 0 1 1 2 0 1 1 3
Total 7 12 " 30 17 28 45 75

Intent-to-treat (ITT) = patients who showed response to vedolizumab at 6 weeks and were randomized as part of the double-blind maintenance phase
(maintenance ITT population); Non-ITT placebo = patients that were randomized to placebo during the induction phase and continued to received double-
blind placebo during maintenance phase (maintenance safety population only); Non-ITT vedolizumab g4w = patients that did not show response to vedoli-
zumab at 6 weeks and received open-label vedolizumab during the maintenance phase (maintenance safety population only); Placebo combined = all
patients that received placebo during the maintenance phase; Vedolizumab combined =all patients that received vedolizumab during the maintenance
phase.

q4w, every 4 weeks; q8w, every 8 weeks.
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Supplementary Table 3. Key Safety Results in the Asian Countries Subgroup of GEMINI 2 Patients: Induction Phase

Parameter Placebo Vedolizumab Vedolizumab Vedoliz_umab
(cohort 1) (cohort 2) (combined)

No. 17 34 24 58

Any AE 10 (59) 12 (35) 11 (46) 23 (40)

Drug-related AE 4(24) 2 (6) 3(13) 5(9)

AE resulting in study discontinuation 0 0 1(4) 1(2)

SAE 1(6) 2 (6) 1(4) 3(5)
Serious infection AE 0 0 1(4) 1(2)
Drug-related SAE 0 0 0 0
Serious AE resulting in study discontinuation 0 0 0 0

Deaths 0 0 0 0

Values are presented as number (%).

Placebo and vedolizumab (cohort 1) = the groups that were part of the double-blind induction phase (induction intent-to-treat [ITT] population); Vedolizumab
(cohort 2) =additional patients were enrolled to meet the maintenance phase sample size requirements and received open-label vedolizumab (induction safety
population only); Vedolizumab (combined) =all patients that received vedolizumab during the induction phase.

AE, adverse event; SAE, serious AE.
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Supplementary Table 4. Key Safety Results in the Asian Countries Subgroup of GEMINI 2 Patients: Maintenance Phase

ITT Non-ITT .
Parameter - - - Placebo  Vedolizumab
Placebo Vedolizumab Vedolizumab Placebo’ Vedollzuamab b @il
q8w gq4w q4w
No. 7 n 12 17 28 24 51
Any AE 4(57) 10 (91) 9 (75) 16 (94) 23 (82) 20 (83) 42 (82)
Drug-related AE 2(29) 4 (36) 2(17) 4(24) 7 (25) 6 (25) 13 (25)
AE resulting in study discontinuation 0 3(27) 1(8) 0 3(11) 0 7(14)
SAE 1(14) 4 (36) 3(25) 1(6) 7 (25) 2(8) 14 (27)
Serious infection AE 0 2(18) 2(17) 0 3(11) 0 7(14)
Drug-related SAE 0 1(9) 1(8) 0 1(4) 0 3(6)
Serious AE resulting in study 0 3(27) 1(8) 0 2(7) 0 6(12)
discontinuation
Deaths 0 109) 0 0 1(4) 0 2 (4)

Values are presented as number (%).

Intent-to-treat (ITT) = patients who showed response to vedolizumab at 6 weeks and were randomized as part of the double-blind maintenance phase
(maintenance ITT population); Non-ITT placebo = patients that were randomized to placebo during the induction phase and continued to received double-
blind placebo during maintenance phase (maintenance safety population only); Non-ITT vedolizumab g4w = patients that did not show response to vedoli-
zumab at 6 weeks and received open-label vedolizumab during the maintenance phase (maintenance safety population only]; placebo combined =all
patients that received placebo during the maintenance phase; Vedolizumab combined =all patients that received vedolizumab during the maintenance
phase.

*Patient numbers do not exactly match those shown in disposition (Fig. 1) because those patients who were discontinued from the study during the
induction phase continued to be included in the safety population and have been counted within these groups.

AE, adverse event; g4w, every 4 weeks; q8w, every 8 weeks; SAE, serious AE.
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Supplementary Table 5. Key Safety Results in the Non-Asian Countries Subgroup in GEMINI 2 Patients: Induction Phase

Parameter Placebo Vedolizumab Vedolizumab Vedoliz_umab
(cohort 1) (cohort 2) (combined)
No. 131 186 723 909
Any AE 78 (60) 112 (60) 415 (57) 527 (58)
Drug-related AE 27 (21) 49 (26) 162 (22) 211 (23)
AE resulting in study discontinuation 9(7) 9 (5) 23 (3) 32 (4)
SAE 8 (6) 18 (10) 51(7) 69 (8)
Serious infection AE 2(2) 1(<1) 9(1) 10 (1)
Drug-related SAE 0 3(2) 4(<1) 7(<1)
Serious AE resulting in study discontinuation 5 (4) 5(3) 15(2) 20 (2)
Deaths 0 0 1(<1) 1(<1)

Values are presented as number (%).

Placebo and vedolizumab (cohort 1)=the groups that were part of the double-blind induction phase (induction intent-to-treat [ITT] population);
Vedolizumab (cohort 2)=additional patients were enrolled to meet the maintenance phase sample size requirements and received open-label
vedolizumab (induction safety population only); Vedolizumab (combined) =all patients that received vedolizumab during the induction phase.

AE, adverse event; SAE, serious AE.
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Supplementary Table 6. Key Safety Results in the Non-Asian Countries Subgroup in GEMINI 2 Patients: Maintenance Phase

ITT Non-ITT
Parameter : = : Placebo  Vedolizumab
Placebo Vedolizumab Vedolizumab Placebo’ Vedollzuamab caniliizel melE
q8w q4w q8w
No. 146 143 142 131 478 277 763
Any AE 124 (85) 125 (87) 121 (85) 102 (78) 418 (87) 226 (82) 664 (87)
Drug-related AE 49 (34) 59 (41) 61 (43) 41 (31) 184 (38) 90 (32) 304 (40)
AE resulting in study discontinuation 15 (10) 9 (6) 8 (6) 14 (1) 67 (14) 29 (10) 84 (11)
SAE 22 (15) 24 (17) 22 (15) 22 (17) 139 (29) 44 (16) 185 (24)
Serious infection AE 5(3) 4(3) 7 (5) 4(3) 27 (6) 9(3) 38(5)
Drug-related SAE 4(3) 4 (3) 5(4) 2(2) 23 (5) 6(2) 32 (4)
Serious AE resulting in study 7 (5) 6 (4) 4(3) 8 (6) 43 (9) 15 (5) 53 (7)
discontinuation
Deaths 0 0 0 1(<1) 2(<1) 1(<1) 2(<1)

Values are presented as number (90).

Intent-to-treat (ITT) = patients who showed response to vedolizumab at 6 weeks and were randomized as part of the double-blind maintenance phase
(maintenance ITT population); Non-ITT placebo = patients that were randomized to placebo during the induction phase and continued to received double-
blind placebo during maintenance phase (maintenance safety population only); Non-ITT vedolizumab g4w = patients that did not show response to vedoli-
zumab at 6 weeks and received open-label vedolizumab during the maintenance phase (maintenance safety population only); Placebo combined =all
patients that received placebo during the maintenance phase; Vedolizumab combined =all patients that received vedolizumab during the maintenance
phase.

*Patient numbers do not exactly match those shown in disposition (Fig. 1) because those patients who were discontinued from the study during the induction
phase continued to be included in the safety population and have been counted within these groups.

AE, adverse event; g4w, every 4 weeks; q8w, every 8 weeks; SAE, serious AE.
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