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diarrhea and abdominal cramps.2 The incidence of UC ranges 

from 1.2 to 20.3 per 100,000 person-years while the preva-

lence ranges from 7.6 to 245 per 100,000 persons.2 The inci-

dence and prevalence of UC are much lower in Asia than the 

West, but appear to be steadily increasing over the last 2 to 4 

decades, with higher incidence in urban areas.3,4 In a popula-

tion-based study in South Korea, the incidence of UC in-

creased from 0.34 per 100,000 person-years in 1986-1990 to 

3.08 per 100,000 person-years in 2001 to 2005.5

Typically, a “step-up” approach is used for the management 

of UC. Based on disease severity, the treatment may involve 

the use of 5-aminosalicylic acid, glucocorticoids, immune 
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Background/Aims: The efficacy and safety of vedolizumab in moderate to severely active ulcerative colitis (UC) have been 
demonstrated in the GEMINI 1 study (NCT00783718). This post-hoc exploratory analysis sought to establish the efficacy and 
safety of vedolizumab in a subgroup of patients from Asian countries with UC from GEMINI 1. Methods: Efficacy outcomes of 
interest were clinical response, clinical remission and mucosal healing at week 6 (induction phase); and clinical remission, du-
rable clinical response, durable clinical remission, mucosal healing and glucocorticoid-free remission at week 52 (maintenance 
phase). Differences in outcome rates between vedolizumab and placebo in Asian countries (Hong Kong, India, Malaysia, Sin-
gapore, South Korea, and Taiwan) were assessed using descriptive analyses, and efficacy and safety compared between Asian 
and non-Asian countries. Results: During induction, in Asian countries (n = 58), clinical response rates at week 6 with vedoli-
zumab and placebo were 55.2% and 24.1%, respectively (difference 31.0%; 95% confidence interval: 7.2%–54.9%). In non-Asian 
countries (n = 316), response rates at week 6 with vedolizumab and placebo were 45.9% and 25.8%, respectively. During main-
tenance, in Asian countries, clinical remission rates at 52 weeks with vedolizumab administered every 8 weeks, vedolizumab 
administered every 4 weeks and placebo were 9.1%, 36.8%, and 31.6%, respectively; corresponding rates for mucosal healing 
were 45.5%, 47.4%, and 47.4%, respectively. Vedolizumab was well-tolerated; adverse event frequency was comparable in Asian 
and non-Asian countries. Conclusions: In patients from Asian countries, the efficacy and safety of vedolizumab in treatment of 
UC were broadly consistent with that in the overall study population. (Intest Res 2021;19:71-82)
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ORIGINAL ARTICLE

INTRODUCTION

Ulcerative colitis (UC) and Crohn’s disease (CD) are together 

termed inflammatory bowel disease (IBD), which are chronic, 

relapsing, inflammatory disorders. UC is the more common 

type of IBD and usually affects the rectum along with some 

part of the colon proximal to the rectum.1 It is characterized by 

continuous mucosal inflammation with symptoms of bloody 
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modulators, biologics and/or surgery. In the last two decades, 

anti-tumor necrosis factor (anti-TNF) agents have played an 

increasing role in the management of UC.2 However, high 

rates of primary and secondary nonresponse,6 as well as the 

risk of serious infections remain important limiting factors 

with these drugs–the risk of opportunistic infections is dou-

bled and that of tuberculosis (TB) infection (TB reactivation 

or primary infection) is increased 2.5 times with anti-TNF 

agents.7 An increased risk of TB infection is of particular con-

cern in many Asian countries where TB remains a major pub-

lic health problem.8

Advances in UC treatment include the development of ad-

hesion molecule/integrin antagonists.2,9 Vedolizumab, a gut-

selective alpha4beta7 integrin antagonist, is approved for the 

treatment of moderate to severely active UC after failure with 

conventional therapy or anti-TNF agents. The efficacy and safe-

ty of vedolizumab in UC was demonstrated in the GEMINI 1 

study (NCT00783718),10 and has also been shown to be effec-

tive in real-world clinical practice.11 Importantly, data covering 

more than 100,000 patient-years suggest that the risk of oppor-

tunistic infections, including TB, is lower with adhesion mole-

cule antagonists than with anti-TNF agents.12

Most of the data on the efficacy and safety of biologics in 

IBD have been generated in Western countries with limited 

data from Asian countries. Asia-specific data are important as 

genetic and environmental differences may potentially influ-

ence therapeutic responses and complication rates.13-15 There-

fore, there is an urgent need for more data on the efficacy and 

safety of biologics on Asian patients with UC.

The objective of this post-hoc exploratory analysis was to 

evaluate the efficacy and safety of vedolizumab in a subgroup 

of patients from Asian countries with UC in the GEMINI 1 

study and compare it with the non-Asian subgroup from the 

same study.

METHODS

GEMINI 1 was a phase 3, randomized, double-blind, placebo-

controlled study. The study was conducted at 211 centers from 

34 countries across the world, including 6 Asian countries 

(Hong Kong, India, Malaysia, Singapore, South Korea, and Tai-

wan) and 28 non-Asian countries (Australia, Austria, Belgium, 

Bulgaria, Canada, Czech Republic, Denmark, Estonia, France, 

Germany, Greece, Hungary, Iceland, Ireland, Israel, Italy, Lat-

via, Netherlands, New Zealand, Norway, Poland, Russia, South 

Africa, Spain, Switzerland, Turkey, United Kingdom, and Unit-

ed States). The protocol was approved by the institutional re-

view board at each participating center. All patients gave writ-

ten informed consent. The detailed methodology of this study 

has been reported earlier10 and only the key elements will be 

summarized here.

1. Eligibility Criteria
The GEMINI 1 study involved patients with active UC (Mayo 

clinic score of 6 to 12) between 18 to 80 years of age who ei-

ther did not respond to or experienced unacceptable adverse 

events (AEs) with previous treatment (glucocorticoid, immu-

nosuppressive agents or TNF antagonists). Patients previously 

treated with humanized monoclonal antibodies (vedolizum-

ab, natalizumab, efalizumab, or rituximab) and those at in-

creased risk of infection-related complications were excluded.

2. Induction Phase (till Week 6)
In cohort 1, patients were randomly assigned, in a 3:2 ratio, to 

double-blind induction therapy with intravenous vedolizum-

ab 300 mg or placebo at days 1 and 15. These patients consti-

tuted the induction intent-to-treat (ITT) population. In cohort 

2, additional patients were included in an open-label vedoli-

zumab group, with all patients in this cohort receiving the same 

vedolizumab induction regimen as in cohort 1. Cohort 1 and 

cohort 2 patients together constituted the safety population 

for the induction phase. Clinical response was assessed at 

week 6 (defined as decrease in the Mayo Clinic score of ≥ 3 

points and a decrease of ≥ 30% from the baseline score, with a 

decrease of ≥ 1 point on the rectal bleeding subscale or an ab-

solute rectal bleeding score of 0 or 1).

3. Maintenance Phase (Week 6 till Week 52)
All patients who showed clinical response to vedolizumab at 

week 6 were randomly assigned to receive double-blind 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 response to vedolizumab induction thera-

py at week 6 were administered open-label vedolizumab 300 

mg q4w and followed through week 52. Patients who received 

placebo during induction continued to receive placebo during 

the maintenance phase. Both these groups of patients (open-

label vedolizumab during maintenance and placebo in induc

tion+maintenance), along with the maintenance ITT popula-

tion, constituted the safety population for the maintenance 

phase.
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4. Outcomes
During the induction phase, the primary outcome was clinical 

response at week 6 (decrease in the Mayo Clinic score of ≥ 3 

points and a decrease of ≥ 30% from the baseline score, with a 

decrease of ≥ 1 point on the rectal bleeding subscale or an ab-

solute rectal bleeding score of 0 or 1). Secondary induction 

phase outcomes were clinical remission (Mayo Clinic score of 

≤ 2 and no subscore > 1) and mucosal healing (Mayo endo-

scopic subscore of 0 or 1) at week 6. During the maintenance 

phase, the primary outcome was clinical remission at week 

52. Secondary maintenance phase outcomes were durable 

clinical response (response at both weeks 6 and 52), durable 

clinical remission (remission at both weeks 6 and 52), muco-

sal healing at week 52, and glucocorticoid-free remission at 

week 52 in patients receiving glucocorticoids at baseline (pa-

tients using oral glucocorticoids at baseline who have discon-

tinued glucocorticoids and are in clinical remission at week 52).

5. Statistical Analysis
Efficacy endpoints of the induction phase (clinical response, 

clinical remission and mucosal healing at week 6) were sum-

marized for the induction ITT population (patients random-

ized to either vedolizumab [ = cohort 1] or placebo for induc-

tion); efficacy endpoints of the maintenance phase (clinical re-

mission at week 52, durable clinical response, durable clinical 

remission, mucosal healing at week 52, and glucocorticoid-free 

remission at week 52) were summarized for the maintenance 

ITT population (patients treated with vedolizumab in induc-

tion and with response at week 6, randomized to vedolizumab 

q4w, vedolizumab q8w or placebo for maintenance). Safety 

data (incidence of AEs) were summarized for the induction 

and maintenance safety populations (including also patients 

treated with open-label vedolizumab in the respective 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 

interval (CI) (using normal approximation; exact method 

used if counts were less than or equal to 5) for these differenc-

es were provided.

All summaries were provided for patients in the Asian coun-

tries and for patients in the non-Asian countries. In view of the 

small numbers of subjects and post-hoc nature of the analysis, 

the data are reported only descriptively, and no comparison of 

the treatment effect size between the Asian and non-Asian 

countries was conducted.

RESULTS

Fig. 1 shows the study schematic and the number of patients 

in each treatment arm in the GEMINI 1 study overall, as well 

as in the Asian and non-Asian countries. Overall, in the induc-

tion phase of the GEMINI 1 study, 374 patients in the ITT in-

duction population were enrolled with 225 patients random-

ized to vedolizumab and 149 to placebo (cohort 1); separately, 

in the non-ITT population, 521 patients received open-label 

vedolizumab (cohort 2). Three hundred and seventy-three pa-

tients showed response in induction on vedolizumab and were 

included in the ITT maintenance population, along with 135 

patients on placebo. 

1. Asian Countries Subgroup
1) Disposition

The disposition of the Asian subgroup of the GEMINI 1 study 

is shown in Fig. 1. Cohort 1 consisted of 58 patients, of whom 

29 patients each were randomized to vedolizumab or placebo 

(induction ITT population). Cohort 2 consisted of an addi-

tional 55 patients who were treated with open-label vedoli-

zumab; these patients were included only in the safety popu-

lation for induction. Forty-nine patients (58.3%) showed re-

sponse to vedolizumab at 6 weeks and were randomized in 

the maintenance phase–19 to vedolizumab q4w, 11 to vedoli-

zumab 8qw, and 19 to placebo (maintenance ITT popula-

tion). Thirty patients (35.7%) failed to show response to vedol-

izumab at 6 weeks and received open-label vedolizumab dur-

ing maintenance; 5 patients (6.0%) who were treated with ve-

dolizumab discontinued the study during the induction phase. 

Twenty-five patients who received placebo during induction 

continued to receive it during maintenance.

2) Demography and Baseline Characteristics

The demography and baseline characteristics of the Asian 

subgroup are shown in Tables 1 and 2. In the induction phase, 

the median duration of UC was 2.6 years (range, 0.5–10.0 years) 

in the vedolizumab cohort 1 and 2.5 years (range, 0.7–16.6 

years) in the placebo group. In the vedolizumab cohort 1, 72.4% 

of the patients had received prior treatment with glucocorti-

coids and/or immunomodulators, compared to 79.3% in the 

placebo group; none of the patients in the vedolizumab cohort 

1 and 6.9% of the patients in the placebo group and had re-
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Table 1. Characteristics in the Asian Countries Subgroup of GEMINI 1 Patients: Induction Phase 

Parameter Placeboa Vedolizumab 
(cohort 1)a

Vedolizumab 
(cohort 2)

Vedolizumab 
(combined)  

No. 29 29 55 84

Male sex 13 (45) 17 (59) 29 (53) 46 (55)

Age (yr) 38.5±11.3 36.0±11.3 40.7±12.8 39.1±12.5

Body weight (kg) 55.1±12.7 57.4±11.1 57.0±11.7 57.2±11.4

Duration of UC (yr) 2.5 (0.7–16.6) 2.6 (0.5–10.0) 4.2 (0.5–14.1) 3.5 (0.5–14.1)

Concomitant medications for UC 

   Only glucocorticoids 9 (31) 6 (21) 20 (36) 26 (31)

   Only immunomodulators 6 (21) 8 (28) 19 (35) 27 (32)

   Glucocorticoids and immunomodulators 8 (28) 7 (24) 7 (13) 14 (17)

   No glucocorticoids or immunomodulators 6 (21) 8 (28) 9 (16) 17 (20)

Patients with prior anti-TNF use 2 (7) 0 6 (11) 6 (7)

Patients with prior anti-TNF failure 2 (7) 0 3 (5) 3 (4)

Complete Mayo score 8.3±1.3 8.7±1.6 8.6±1.6 8.6±1.6

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.
aData for the ITT population.
UC, ulcerative colitis; TNF, tumor necrosis factor.

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

Parameter
ITTa Non-ITTb

Placebo
combined

Vedolizumab
combinedPlacebo Vedolizumab 

q8w
Vedolizumab 

q4w Placebo Vedolizumab 
q4w

No. 19 11 19 29 35 48 65

Male sex 10 (53) 5 (45) 9 (47) 13 (45) 22 (63) 23 (48) 36 (55)

Age (yr) 35.9±13.2 46.8±13.1 37.9±11.6 38.5±11.3 39.1±11.8 37.5±12.0 40.1±12.2

Body weight (kg) 57.8±11.4 62.8±13.5 56.6±8.1 55.1±12.7 55.4±12.1 56.2±12.1 57.0±11.5

Duration of UC (yr) 3.9 (1.6–11.1) 6.5 (0.8–10.2) 2.7 (0.5–14.1) 2.5 (0.7–16.6) 2.8 (0.6–8.7) 3.0 (0.7–16.6) 3.1 (0.5–14.1)

Concomitant medications for UC

   Only glucocorticoids 6 (32) 3 (27) 6 (32) 9 (31) 11 (31) 15 (31) 20 (31)

   Only immunomodulators 7 (37) 2 (18) 5 (26) 6 (21) 13 (37) 13 (27) 20 (31)

   Glucocorticoids and  
   immunomodulators

5 (26) 3 (27) 3 (16) 8 (28) 3 (9) 13 (27) 9 (14)

   No glucocorticoids or  
   immunomodulators 

1 (5) 3 (27) 5 (26) 6 (21) 8 (23) 7 (15) 16 (25)

Patients with prior anti-TNF use 2 (11) 0 1 (5) 2 (7) 3 (9) 4 (8) 4 (6)

Patients with prior anti-TNF failure 2 (11) 0 0 2 (7) 1 (3) 4 (8) 1 (2)

Complete Mayo score 8.3±1.8 8.1±1.1 8.5±1.5 8.3±1.3 9.1±1.5 8.3±1.5 8.8±1.5

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 q4w=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.
aData for the ITT population. 
bPatient 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.
q4w, every 4 weeks; q8w, every 8 weeks; UC, ulcerative colitis; TNF, tumor necrosis factor.
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Fig. 2. Comparison of efficacy results for vedolizumab versus placebo in the Asian countries subgroup in GEMINI 1 patients (A) in the in-
duction phase, in the induction intent-to-treat (ITT) population, the rates of clinical response, clinical remission and mucosal healing were 
numerically higher with vedolizumab compared to placebo, (B) in the maintenance phase, in the maintenance ITT population, the efficacy 
rates were numerically higher with vedolizumab q4w compared to placebo. Error bars represent 95% confidence intervals. aFor glucocor-
ticoid-free remission, the analysis was restricted to patients who were on glucocorticoids at baseline; therefore the “n” numbers for VDZ 
q4w, VDZ q8w, and PBO were 9, 6, and 11, respectively. VDZ, vedolizumab; PBO, placebo; q4w, every 4 weeks; q8w, every 8 weeks.

A B

100

80

60

40

20

0
Clinical remission 

(wk 52)
Durable  
clinical 

response  
(wk 52)

Durable  
clinical 

remission  
(wk 52)

Mucosal  
healing 
(wk 52)

Glucocorticoid-
free clinical 
remission 
(wk 52)

Pr
op

or
tio

n 
of

 p
at

ie
nt

s 
m

ee
tin

g 
th

e 
ou

tc
om

e 
(%

)

36.8%

52.6%
54.5%

36.8%

21.1%

0.0%

15.8%

47.4%
45.5%

47.4%

44.4%

0.0%

27.3%

9.1%

31.6%

VDZ - q4w (n=19a) VDZ - q8w (n=11a) PBO (n=19a)
80

60

40

20

0
Clinical response 

(wk 6)
Clinical remission 

(wk 6)
Mucosal healing 

(wk 6)

Pr
op

or
tio

n 
of

 p
at

ie
nt

s 
m

ee
tin

g 
th

e 
ou

tc
om

e 
(%

)

55.2%

24.1%

51.7%

24.1%

3.4%

31.0%

VDZ (n=29) PBD (n=29)

ceived prior treatment with anti-TNF agents.

3) Efficacy

The efficacy results in the Asian subgroup are shown in Fig. 2. 

During the induction phase, of the patients in the induction ITT 

population (Fig. 2A), 55.2% (95% CI, 73.3%–37.1%) of patients 

in the vedolizumab group achieved clinical response at week 6 

compared to 24.1% (95% CI, 8.6%–39.7%) in the placebo group 

(difference between vedolizumab and placebo =31.0%; 95% CI, 

7.2%–54.9%). The proportions were numerically higher with 

vedolizumab than placebo for patients achieving clinical remis-

sion (24.1% vs. 3.4%) and mucosal healing (51.7% vs. 31.0%).

In the maintenance phase, the clinical remission and muco-

sal healing rates at 52 weeks in the vedolizumab q8w group 

were 9.1% (95% CI, 0.2%–41.3%) and 45.5% (95% CI, 16.7%–

76.6%), respectively, in the maintenance ITT population (Fig. 

2B). None of the 11 patients in the vedolizumab q8w group at-

tained durable clinical remission. Efficacy rates were generally 

numerically higher in the vedolizumab q4w group compared 

to placebo. In patients in the vedolizumab q4w group, the clin-

ical remission and mucosal healing rates were 36.8% (95% CI, 

15.2%–58.5%) and 47.4% (95% CI, 24.9%–69.8%), respectively; 

the corresponding rates in the placebo group were 31.6% 

(95% CI, 10.7%–52.5%) and 47.4% (95% CI, 24.9%–69.8%), re-

spectively. Durable clinical response was achieved by over 

50% of patients in both vedolizumab groups (54.5% in the ve-

dolizumab q8w group and 52.6% in the vedolizumab q4w 

group) compared to 36.8% in the placebo group.

4) Safety

Results regarding the frequency of AEs in each group of the 

safety population within the Asian subgroup are available in 

Supplementary Tables 1 and 2. During induction, 35.7% of pa-

tients who received vedolizumab (vedolizumab cohorts 1 and 

2 combined) and 34.5% of patients who received placebo ex-

perienced an AE. During maintenance, AEs were reported in 

76.9% of all vedolizumab-treated patients compared to 79.2% 

of all patients who received placebo during this period. The 

frequency of serious infections with vedolizumab was low 

during the study, with no events experienced in the induction 

phase, and 3.1% in the maintenance phase; the corresponding 

frequencies in the placebo group were 0% and 6.3%, respec-

tively. During the induction phase, AEs affecting at least 5% of 

patients receiving vedolizumab in the safety population were 

(vedolizumab vs. placebo)–nasopharyngitis (6.0% vs. 0%), ane-

mia (6.0% vs. 3.4%) and headache (6.0% vs. 0%). During the 

maintenance phase, AEs affecting at least 10% of patients re-

ceiving vedolizumab in the safety population were (vedoli-

zumab vs. placebo)–nasopharyngitis (12.3% vs. 4.2%) and up-

per respiratory tract infection (12.3% vs. 8.4%).
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2. Non-Asian Countries Subgroup
1) Disposition

The disposition of the non-Asian subgroup of the GEMINI 1 

study is shown in Fig. 1. Cohort 1 consisted of 316 patients, of 

whom 196 were randomized to vedolizumab and 120 to pla-

cebo (induction ITT population). Cohort 2 consisted of an ad-

ditional 466 patients who received treatment with open-label 

vedolizumab; they were included only in the safety population 

for induction. Three hundred and twenty-four patients (48.9%) 

showed response to vedolizumab at 6 weeks and were ran-

domized in the maintenance phase–106 to vedolizumab q4w, 

111 to vedolizumab 8qw and 107 to placebo (maintenance 

ITT population). Three hundred patients (45.3%) failed to 

show response to vedolizumab at 6 weeks and received open-

label vedolizumab during maintenance; 38 patients (5.7%) 

who were treated with vedolizumab discontinued the study 

during the induction phase. One hundred and ten patients 

who received placebo during induction continued to receive 

it during maintenance.

2) Demography and Baseline Characteristics

As seen in Tables 3 and 4, the median duration of UC was 5.0 

years (range, 0.5–25.8 years) in the vedolizumab cohort 1 and 

5.2 years (range, 0.5–38.5 years) in the placebo group. Prior 

treatment with glucocorticoids and/or immunomodulators 

had been received by 67.9% and 65.8% of the patients in the 

vedolizumab cohort 1 and placebo groups, respectively; while 

prior treatment with anti-TNF agents had been received by 

48.5% and 59.2% patients, respectively.

3) Efficacy

Fig. 3 shows the efficacy results in the non-Asian subgroup. In 

the induction phase (Fig. 3A), the clinical response rates in the 

vedolizumab cohort 1 and placebo group were 45.9% (95% CI, 

38.9%–52.9%) and 25.8% (95% CI, 18.0%–33.7%), respectively 

(difference between vedolizumab and placebo = 20.1%; 95% 

CI, 9.6%–30.6%). Similar results were observed with other effi-

cacy outcomes–clinical remission rates were 15.8% in vedoli-

zumab versus 5.8% in placebo; and mucosal healing rates were 

39.3% in vedolizumab versus 23.3% in placebo.

In the maintenance phase (Fig. 3B), the efficacy rates were 

higher in both vedolizumab groups compared to placebo for 

all outcomes–as examples, clinical remission rates in vedoli-

zumab q4w, vedolizumab q8w and placebo groups were 

46.2%, 45.0%, and 13.1%, respectively; and mucosal healing 

rates were 57.5%, 52.3%, and 15.0%, respectively.

4) Safety

AE frequencies for the safety population within the non-Asian 

subgroup are presented in Supplementary Tables 3 and 4. 

During induction, AEs were reported by 46.4% of those who 

received vedolizumab and 49.2% of those who received place-

bo; the corresponding frequencies during maintenance were 

80.5% and 80.2%, respectively. Serious infections with vedoli-

zumab were reported by 0.6% during induction, and by 1.8% 

during maintenance; with placebo, the corresponding frequen-

cies were 2.5% and 1.9%, respectively. During the induction 

phase, headache (7.9% in vedolizumab, 5.8% in placebo) was 

the only AE affecting at least 5% of patients receiving vedoli-

zumab in the safety population. During the maintenance phase, 

AEs affecting at least 10% of patients receiving vedolizumab in 

the safety population were nasopharyngitis (13.0% in vedoli-

zumab, 10.6% in placebo), exacerbation of UC (16.9%, 22.5%), 

and headache (13.7%, 11.0%).

3. �Comparison of Asian and Non-Asian Countries 
Subgroups

1) Demography and Baseline Characteristics

The body weight was lower and duration of UC shorter in the 

Asian subgroup compared to the non-Asian subgroup (Tables 

1-4). The patients in the Asian subgroup were slightly younger 

than those in the non-Asian subgroup. Importantly, prior anti-

TNF use was much more frequent in the non-Asian compared 

to Asian subgroup. Disease severity (based on complete Mayo 

score) was broadly comparable across the 2 subgroups.

2) Efficacy

The efficacy comparisons between the Asian and non-Asian 

subgroups are shown in Fig. 4. In the induction phase (Fig. 

4A), the rates of clinical response, clinical remission and mu-

cosal healing were numerically higher in Asian subgroup com-

pared to non-Asian–the rates for vedolizumab-treated patients 

in the Asian subgroup versus non-Asian subgroup were 55.2% 

(95% CI, 37.1%–73.3%) versus 45.9% (95% CI, 38.9%–52.9%) 

for clinical response, 24.1% (95% CI, 8.6%–39.7%) versus 15.8% 

(95% CI, 10.7%–20.9%) for clinical remission and 51.7% (95% 

CI, 33.5%–69.9%) versus 39.3% (95% CI, 32.4%–46.1%) for mu-

cosal healing.

In the maintenance phase, no clear trend was seen for com-

parisons between the 2 subgroups. Fig. 4B shows the compari-

son between the vedolizumab arms (q8w, q4w) in the Asian 

versus non-Asian subgroups. Across all patients, the efficacy 

rates were comparably high for durable clinical response 
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Table 4. Characteristics in the Non-Asian Countries Subgroup of GEMINI 1 Patients: Maintenance Phase

Parameter
ITTa Non-ITTb

Placebo 
combined

Vedolizumab 
combinedPlacebo Vedolizumab 

q8w
Vedolizumab 

q4w Placebo Vedolizumab 
q4w

No. 107 111 106 120 338 227 555

Male sex 59 (55) 65 (59) 59 (56) 79 (66) 204 (60) 138 (61) 138 (61)

Age (yr) 41.1±14.0 40.5±12.8 38.7±14.7 41.8±12.7 40.4±12.8 41.5±13.3 40.1±13.2

Body weight (kg) 77.8±20.2 79.7±18.6 74.5±16.4 76.6±16.1 74.2±18.1 77.2±18.1 75.4±18.0

Duration of UC (yr) 5.8 (0.5–29.7) 5.4 (0.7–26.3) 5.6 (0.7–26.3) 5.2 (0.5–38.5) 5.0 (0.5–35.4) 5.5 (0.5–38.5) 5.0 (0.5–37.5)

Concomitant medications for UC 

   Only glucocorticoids 42 (39) 45 (41) 42 (40) 49 (41) 119 (35) 91 (40) 206 (37)

   Only immunomodulators 20 (19) 19 (17) 15 (14) 12 (10) 60 (18) 32 (14) 94 (17)

   Glucocorticoids and  
   immunomodulators

5 (26) 3 (27) 3 (16) 18 (15) 49 (14) 37 (16) 90 (16)

   No glucocorticoids or  
   immunomodulators

26 (24) 28 (25) 27 (25) 41 (34) 110 (33) 67 (30) 165 (30)

Patients with prior anti-TNF use 45 (42) 50 (45) 51 (48) 45 (42) 50 (45) 71 (59) 206 (61)

Patients with prior anti-TNF failure 36 (34) 43 (39) 40 (38) 36 (34) 43 (39) 49 (41) 49 (41)

Complete Mayo score 8.4±1.8 8.5±1.9 8.3±1.7 8.4±1.8 8.5±1.9 8.7±1.8 8.7±1.8

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 q4w =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.
aData for the ITT population. 
bPatient 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.
q4w, every 4 weeks; q8w, every 8 weeks; UC, ulcerative colitis; TNF, tumor necrosis factor.

Table 3. Characteristics in the Non-Asian Countries Subgroup of GEMINI 1 Patients: Induction Phase 

Parameter Placeboa Vedolizumab  
(cohort 1)a

Vedolizumab  
(cohort 2)

Vedolizumab 
(combined)

No. 120 196 466 662

Male sex  79 (66)  115 (59) 272 (58) 387 (58)

Age (yr)  41.8±12.7  40.7±13.3 40.1±13.3 40.2±13.3

Body weight (kg) 76.6±16.1 74.6±16.7 76.2±19.0 75.7±18.4

Duration of UC (yr) 5.2 (0.5–38.5) 5.0 (0.5–25.8) 5.4 (0.5–37.5) 5.2 (0.5–37.5)

Concomitant medications for UC

   Only glucocorticoids  49 (41)  73 (37) 175 (38) 248 (37)

   Only immunomodulators  12 (10)  20 (10) 94 (20) 114 (17)

   Glucocorticoids and immunomodulators  18 (15)  40 (20) 69 (15) 109 (16)

   No glucocorticoids or immunomodulators  41 (34)  63 (32) 128 (27) 191 (29)

Patients with prior anti-TNF use 71 (59) 95 (48) 257 (55) 352 (53)

Patients with prior anti-TNF failure 61 (51) 82 (42) 219 (47) 352 (53)

Complete Mayo score 8.7±1.8 8.5±1.8 8.6±1.8 8.5±1.8

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.
aData for the ITT population.
UC, ulcerative colitis; TNF, tumor necrosis factor.



https://doi.org/10.5217/ir.2019.09159 • Intest Res 2021;19(1):71-82

79www.irjournal.org

<doi> • <doi 1>

(51.9% to 56.8%) and mucosal healing (45.5% to 57.5%), and 

relatively low for durable clinical remission (0% to 24.5%).

3) Safety

A comparison of the frequency of AEs in the Asian and non-

Asian subgroups (Supplementary Tables 1-4) showed that the 

AE frequency during induction was numerically lower in Asian 

compared to non-Asian subgroups in the vedolizumab groups 

(35.7% vs. 46.4%, respectively) and in the placebo groups (34.5% 

vs. 49.2%, respectively). In the induction phase, among those 

treated with vedolizumab, serious adverse events (SAEs) were 

reported by 1.2% of those in the Asian subgroup and 3.6% of 

those in the non-Asian subgroup; the corresponding frequen-

cies during the maintenance phase were 13.8% and 12.3%, re-

Fig. 3. Comparison of efficacy results for vedolizumab versus placebo in the non-Asian countries subgroup in GEMINI 1 patients (A) in 
the induction phase, in the induction intent-to-treat (ITT) population, the rates of clinical response, clinical remission and mucosal heal-
ing were numerically higher with vedolizumab compared to placebo, (B) in the maintenance phase, in the maintenance ITT population, 
the efficacy rates were higher in both vedolizumab groups compared to placebo for all outcomes. Error bars represent 95% confidence 
intervals. aFor glucocorticoid-free remission, the analysis was restricted to patients who were on glucocorticoids at baseline; therefore the 
“n” numbers for VDZ q4w, VDZ q8w and PBO were 64, 64 and 61, respectively. VDZ, vedolizumab; PBO, placebo; q4w, every 4 weeks; q8w, 
every 8 weeks.
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spectively. The frequencies of serious infections in vedolizum-

ab-treated patients in the Asian versus non-Asian subgroups 

were 0% versus 0.6% in the induction phase, and 3.1% versus 

1.8% in the maintenance phase. Headache was a common AE 

reported in vedolizumab-treated patients in both Asian and 

non-Asian subgroups in the induction phase (6.0% vs. 7.9%, 

respectively).

DISCUSSION

This post-hoc exploratory analysis assessed the outcomes in 

patients from 6 Asian countries that had participated in the 

GEMINI 1 study.

During induction treatment in the Asian subgroup, efficacy 

rates with vedolizumab were numerically higher than with 

placebo on the primary outcome of clinical response at 6 

weeks, as well as on the other outcomes–clinical remission 

and mucosal healing. For all 3 induction outcomes, the effica-

cy rates with vedolizumab were also numerically higher in the 

Asian subgroup compared to the non-Asian subgroup–with a 

difference of 9.3%, 8.3%, and 12.4%, respectively, for clinical re-

sponse, clinical remission and mucosal healing. In this con-

text, it is important to note that the Asian subgroup patients 

were slightly younger, and had experienced UC for fewer 

years than their non-Asian counterparts. Perhaps more im-

portantly, the prior use of anti-TNF agents differed sharply 

across the 2 groups, with a lower frequency of prior anti-TNF 

use (and failure) in the Asian compared to non-Asian sub-

groups. Prior anti-TNF use and failure may suggest a worsen-

ing, potentially refractory disease, and a previous post-hoc 

analysis of GEMINI 1 data demonstrated that vedolizumab 

had higher efficacy in TNF-naïve patients compared to those 

with prior anti-TNF use.16 Therefore, the slightly higher effica-

cy rates observed with vedolizumab in the Asian subgroup 

could in part be explained by a greater TNF-naïve sample. 

In terms of the efficacy with vedolizumab in the Asian sub-

group in the maintenance phase, drawing any definitive con-

clusions from this analysis is not possible due to the small 

sample sizes involved, i.e., only 11 patients provided mainte-

nance data for vedolizumab administered q8w in the Asian 

subgroup. The efficacy rates on all outcomes were comparable 

to or numerically slightly higher than placebo for patients ran-

domized to 4-weekly vedolizumab. For patients randomized 

to 8-weekly vedolizumab, the results were inconsistent–the 

durable clinical response rate was higher than placebo and 

mucosal healing rate was comparable; however, the clinical 

remission, durable clinical remission and glucocorticoid-free 

remission rates were lower than placebo, with wide overlap-

ping CIs. Notably, the median disease duration was higher in 

patients randomized to 8-weekly vedolizumab (6.5 years) com-

pared to those randomized to placebo (3.9 years) or 4-weekly 

vedolizumab (2.7 years), possibly indicating that the disease 

process was further advanced in the patients receiving 8-week-

ly vedolizumab. Persistence of symptoms on patient-reported 

outcomes despite mucosal healing has been reported in UC.17 

Patients with more advanced disease are more likely to expe-

rience complications such as anorectal and motility dysfunc-

tion due to structural and functional damage beyond the mu-

cosal layer, and can therefore experience symptoms despite 

mucosal healing. Earlier and more aggressive treatment of the 

disease may be needed to prevent these complications.18 

In terms of comparisons between Asian and non-Asian pa-

tients in the maintenance phase, although no consistent trends 

were seen overall, in patients receiving 8-weekly vedolizumab, 

the rates of clinical remission, durable clinical remission and 

glucocorticoid-free clinical remission were lower in the Asian 

subgroup compared to the non-Asian subgroup. Given the 

overlapping 95% CIs for these comparisons and the small 

sample size in the Asian 8-weekly vedolizumab group, it is dif-

ficult to derive any meaningful conclusions from these data. It 

is pertinent to note, however, that in patients randomized to 

8-weekly vedolizumab, the median disease duration was slight-

ly higher in the Asian subgroup (6.5 years) than the non-Asian 

subgroup (5.4 years); in contrast, the disease duration was 

lower for the Asian subgroup compared to the non-Asian sub-

group, in patients randomized to placebo (3.9 vs. 5.8 years, re-

spectively) and 4-weekly vedolizumab (2.7 vs. 5.6 years, re-

spectively).

The safety data for the Asian subgroup were consistent with 

the established safety profile of vedolizumab. The rate of AEs 

and SAEs was comparable in vedolizumab and placebo arms, 

both in the induction and the maintenance phase. Important-

ly, the rate of serious infections with vedolizumab was low in 

the study, and numerically lower than in the placebo arms. 

The AEs commonly reported were similar across Asian and 

non-Asian subgroups, and both subgroups showed compara-

ble rates of SAEs and serious infections.

The clinical response rate with vedolizumab in the Asian 

subgroup in our study (55.2%) is higher than that reported in a 

recent study from Japan where they assessed clinical response 

at 10 weeks after treatment initiation with vedolizumab in pa-

tients with UC, and reported a rate of 39.6%.19 This study in-
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cluded a larger sample of patients compared to our study (292 

patients enrolled in the induction phase) and they found a 

statistically significant benefit of vedolizumab over placebo in 

the maintenance phase. Prior anti-TNF agent use in this study 

was approximately 50%, which was much higher than in the 

Asian subgroup in our study (7.1%); this may potentially ex-

plain some of the difference in the clinical response rates be-

tween this study and the Asian subgroup in our analysis. In 

this study in Japan, the clinical response rate with vedolizum-

ab at 10 weeks was 53.2% in those without prior anti-TNF use 

and 27.1% in those with prior anti-TNF use.

A recent study from Singapore has reported real-world data 

on the use of vedolizumab in patients with IBD.20 In this study, 

in patients with UC (n = 25), steroid-free complete remission 

was achieved by 68.0%, 66.7%, and 80.0% of patients after 14, 

24, and 54 weeks, respectively, of vedolizumab treatment. 

Treatment with vedolizumab was well-tolerated. This study 

provides some real-world data on the effectiveness and safety 

of vedolizumab in UC patients which are consistent with that 

seen in patients from Asian countries in our study. Another 

real-world study, conducted in South Korea, focused on treat-

ment-refractory IBD patients (UC, n = 18), all of whom had 

failed prior anti-TNF therapy;21 over 57 weeks of treatment, in-

duction and maintenance therapy with vedolizumab appeared 

to be effective, with an acceptable safety profile. Given the rel-

ative paucity of literature, additional real-world evidence on the 

use of vedolizumab for UC in Asian countries are still needed.

The key limitation of our analysis is the small sample size of 

the Asian subgroup, which was reflected in the wide CIs for 

this subgroup. The small sample size precluded any formal 

statistical comparison of the vedolizumab-placebo differences 

across the Asian and non-Asian subgroups, and particularly 

impacted the robustness of the safety comparisons. While this 

limits the ability to draw definitive conclusions from the data, 

trends can be observed which can drive further research in 

this area.

In summary, in patients from Asian countries, the efficacy 

and safety of vedolizumab in treatment of UC were broadly 

consistent with that in the overall study population in the 

GEMINI 1 study. 
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Supplementary Table 1. Key Safety Results in the Asian Countries Subgroup of GEMINI 1 Patients: Induction Phase

Parameter Placeboa Vedolizumab  
(cohort 1)a

Vedolizumab 
(cohort 2)

Vedolizumab 
(combined)

No. 29 29 55 84

Any AE 10 (34) 6 (21) 24 (44) 30 (36)

Drug-related AE   4 (14) 3 (10)   6 (11)   9 (11)

AE resulting in study discontinuation 1 (3) 0 0 0 

SAE 3 (10) 0 1 (2) 1 (1)

   Serious infection AE 0 0 0 0 

   Drug-related SAE 1 (3) 0 0 0 

   Serious AE resulting in study discontinuation 1 (3) 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.
aData for the ITT population.
AE, adverse event; SAE, serious AE.

See “Efficacy and safety of vedolizumab in ulcerative colitis in patients from Asian countries in the GEMINI 1 study” 
on page 71-82.
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Supplementary Table 2. Key Safety Results in the Asian Countries Subgroup of GEMINI 1 Patients: Maintenance Phase

Parameter
ITTa Non-ITTb

Placebo 
combined

Vedolizumab 
combinedPlacebo Vedolizumab 

q8w
Vedolizumab 

q4w Placebo Vedolizumab 
q4w

No. 19 11 19 29 35 48 65

Any AE 14 (74) 8 (73) 17 (89) 24 (83) 25 (71) 38 (79) 50 (77)

Drug-related AE   2 (11) 2 (18) 5 (26) 6 (21) 7 (20) 8 (17) 14 (22)

AE resulting in study 
   discontinuation 

0 1 (9) 2 (11) 2 (7) 1 (3) 2 (4) 4 (6)

SAE 2 (11) 3 (27) 2 (11) 5 (17) 4 (11) 7 (15) 9 (14)

   Serious infection AE 2 (11) 1 (9) 0 1 (3) 1 (3) 3 (6) 2 (3)

   Drug-related SAE 0 1 (9) 0 1 (3) 1 (3) 1 (2) 2 (3)

  Serious AE resulting in 
      study discontinuation 

0 1 (9) 0 2 (7) 1 (3) 2 (4) 2 (3)

Deaths 0 0 0 0 0 0 0 

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 q4w=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.
aData for the ITT population.
bPatient 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.
q4w, every 4 weeks; q8w, every 8 weeks; AE, adverse event; SAE, serious AE.
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Supplementary Table 3. Key Safety Results in the Non-Asian Countries Subgroup of GEMINI 1 Patients: Induction Phase

Parameter Placeboa Vedolizumab 
(cohort 1)a

Vedolizumab 
(cohort 2)

Vedolizumab 
(combined)

No. 120 ( 196 ( 466 ( 662 (

Any AE 59 (49) 84 (43) 223 (48) 307 (46)

Drug-related AE 21 (18) 32 (16) 96 (21) 128 (19)

AE resulting in study discontinuation 3 (3) 0 8 (2) 8 (1)

SAE 7 (6) 5 (3) 19 (4) 24 (4)

   Serious infection AE 3 (3) 1 (<1) 3 (<1) 4 (<1)

   Drug-related SAE 2 (2) 1 (<1) 3 (<1) 4 (<1)

   Serious AE resulting in study discontinuation 3 (3) 0 6 (1) 6 (<1)

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.
aData for the ITT population.
AE, adverse event; SAE, serious AE.
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Supplementary Table 4. Key Safety Results in the Non-Asian Countries Subgroup of GEMINI 1 Patients: Maintenance Phase

Parameter
ITTa Non-ITTb

Placebo 
combined

Vedolizumab 
combinedPlacebo Vedolizumab 

q8w
Vedolizumab 

q4w Placebo Vedolizumab 
q4w

No. 107 111 106 120 338 227 555

Any AE 92 (86) 92 (83) 84 (79) 90 (75) 271 (80) 182 (80) 447 (81)

Drug-related AE 38 (36) 35 (32) 32 (30) 32 (27) 119 (35) 70 (31) 186 (34)

AE resulting in study  
discontinuation 

15 (14) 6 (5) 4 (4) 14 (12) 22 (7) 29 (13) 32 (6)

SAE 18 (17) 7 (6) 9 (8) 12 (10) 52 (15) 30 (13) 68 (12)

   Serious infection AE 2 (2) 2 (2) 2 (2) 3 (3) 6 (2) 5 (2) 10 (2)

   Drug-related SAE 4 (4) 2 (2) 1 (<1) 2 (2) 8 (2) 6 (3) 11 (2)

   Serious AE resulting in  
   study discontinuation 

7 (7) 1 (<1) 0 4 (3) 13 (4) 11 (5) 14 (3)

Deaths 0 0 0 0 1 (<1) 0 1 (<1)

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 q4w =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.
aData for the ITT population.
bPatient 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.
q4w, every 4 weeks; q8w, every 8 weeks; AE, adverse event; SAE, serious AE.


