
OR I G I N A L R E S E A R C H

Sustained Corticosteroid-Free Clinical Remission

During Vedolizumab Maintenance Therapy in

Patients with Ulcerative Colitis on Stable

Concomitant Corticosteroids During Induction

Therapy: A Post Hoc Analysis of GEMINI 1
This article was published in the following Dove Press journal:

Clinical and Experimental Gastroenterology

Edward V Loftus Jr 1

Bruce E Sands 2

Jean-Frédéric Colombel2

Iris Dotan3

Javaria Mona Khalid 4

David Tudor5

Parnia Geransar5

1Division of Gastroenterology and

Hepatology, Mayo Clinic College of

Medicine, Rochester, MN, USA; 2The

Dr. Henry D. Janowitz Division of

Gastroenterology, Icahn School of

Medicine at Mount Sinai Hospital,

New York, NY, USA; 3Division of

Gastroenterology, Rabin Medical Center,

Petah Tikva, Israel, and the Sackler

Faculty of Medicine, Tel Aviv University,

Tel Aviv, Israel; 4Takeda International –
UK Branch, London, UK; 5Takeda

Pharmaceuticals International AG,

Zurich, Switzerland

Background: Corticosteroid-free clinical remission is important in ulcerative colitis.

Objective: This GEMINI 1 post hoc analysis evaluated vedolizumab efficacy in achieving

sustained corticosteroid-free clinical remission inmoderately to severely active ulcerative colitis.

Materials and Methods: GEMINI 1 included a 6-week induction period followed by a 46-

week maintenance period. Patients received stable corticosteroid dosing at baseline/during

induction and tapered dosing during maintenance. Analysis groups included vedolizumab

(induction and maintenance); vedolizumab/placebo (vedolizumab induction, placebo main-

tenance); and placebo (induction and maintenance). The primary endpoint was sustained

corticosteroid-free clinical remission (partial Mayo score ≤2, no individual subscore >1, for

≥32 weeks). Multivariate analyses identified covariates associated with the primary endpoint.

Safety endpoints included adverse events.

Results: Baseline demographics and concomitant corticosteroid use were similar across

groups (n=454). A greater proportion (95% confidence interval) of the vedolizumab group

achieved sustained corticosteroid-free clinical remission (10.2% [6.9 to 13.6]) vs the placebo

group (1.4% [0.0 to 7.3]; difference 8.9% [–3.8 to 21.4]). Proportions were similar between

the vedolizumab/placebo and placebo groups. Covariates associated with sustained corticos-

teroid-free clinical remission (odds ratio [95% confidence interval]) were treatment (vedoli-

zumab vs placebo: 9.35 [1.25 to 71.43]; p=0.0605), anti-tumor necrosis factor alpha exposure

(yes vs no: 0.26 [0.12 to 0.57]; p=0.0008), and disease duration (≤2 vs >2 years: 2.66

[0.99–7.19]; p=0.0531). Adverse events were similar across groups.

Conclusion: A numerically greater proportion of vedolizumab-treated patients with ulcera-

tive colitis achieved sustained corticosteroid-free clinical remission. Vedolizumab treatment,

no previous anti-tumor necrosis factor alpha exposure, and shorter disease duration were

associated with sustained corticosteroid-free clinical remission.

Clinicaltrials.gov: NCT00783718.

Keywords: vedolizumab, ulcerative colitis, corticosteroid, anti-tumor necrosis factor alpha,
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Introduction
Ulcerative colitis (UC) is a chronic, progressive, relapsing, and remitting disease

characterized by chronic inflammation of the colon leading to abdominal pain,
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bloody diarrhea, rectal urgency, tenesmus, and extraintest-

inal manifestations.1–5 While the overall incidence of UC

in the United States and Europe has stabilized or decreased

in recent years,6 UC incidence is increasing globally

and in particular across Asia, Latin America, and Eastern

Europe.4,7,8 In addition to the severe negative impact of

uncontrolled UC on patient quality of life,9 the progressive

disease course increases the risk for structural bowel

damage, functional impairment, disability, and the poten-

tial for hospitalization and colectomy.1,5,10

The main treatment goals for UC are to improve symp-

toms, achieve sustained clinical remission (and in particular,

corticosteroid-free clinical remission), induce and maintain

mucosal healing, and ultimately to improve the course of the

disease.10–13 Conventional treatment for UC when first-line

aminosalicylates have failed includes corticosteroids, which

are used for their anti-inflammatory effects. However, sys-

temic corticosteroid therapy can produce side effects that

make longer-term use undesirable, including skin bruising,

sleep and mood disturbances, infections, weight gain, hyper-

glycemia, cataracts, glaucoma, and fractures.13–17 After con-

ventional therapy, second-line treatment options for UC

include anti-tumor necrosis factor alpha (anti-TNFα) agents
(eg, infliximab, adalimumab, golimumab), which act sys-

temically to suppress the immune response and inflamma-

tion, the anti-integrin agent vedolizumab, a humanized

monoclonal antibody that selectively targets the α4β7 integrin
involved in regulating lymphocyte trafficking to the gut, and

the janus kinase inhibitor tofacitinib, which targets multiple

cytokine signaling pathways to suppress the immune

response and inflammation. First-line corticosteroids are

intended for short-term use to induce disease control,

whereas second-line treatments should maintain control

while allowing tapering of corticosteroid therapy.

Biological agents are efficacious treatments for inducing

clinical remission in moderately to severely active UC.18

Various meta-analyses have established that anti-TNFα ther-

apy is more effective than placebo in inducing and maintain-

ing clinical remission in patients with ulcerative colitis.19–21

However, up to one-third of patients may be primary non-

responders to anti-TNFα, and manymore responsive patients

lose response over time.22–25 Furthermore, it has not been

clearly established how well anti-TNFα treatment sustains

corticosteroid-free clinical remission.

The efficacy of vedolizumab for inducing and sustain-

ing clinical remission has been established in the pivotal

GEMINI 1 study.26 Vedolizumab was effective in achiev-

ing corticosteroid-free clinical remission at Week 52, but it

was not determined how this endpoint was sustained from

earlier time points up to and including Week 52.

This post hoc analysis evaluated the efficacy of vedo-

lizumab in achieving sustained corticosteroid-free clinical

remission for at least 32 weeks in the GEMINI 1 study.

The effect of anti-TNFα treatment history and other dis-

ease characteristics on corticosteroid-free clinical remis-

sion was also examined.

Materials and Methods
Study Design
This was a post hoc exploratory analysis of data from the

GEMINI 1 study (NCT00783718),26 a Phase 3, randomized,

placebo-controlled trial with distinct induction and mainte-

nance phases (details published previously; Supplementary

Figure 1). There were 2 induction cohorts. Cohort 1 received

double-blind placebo or vedolizumab at Weeks 0 and 2, and

Cohort 2 (required to ensure an adequate sample size in

maintenance phase) received open-label vedolizumab at

Weeks 0 and 2. Patients were assessed for clinical response

at Week 6. Patients who discontinued treatment during the

maintenance phase or completed 52 weeks of treatment had

the option of enrolling in a long-term, open-label safety study

(GEMINI LTS [ClinicalTrials.gov NCT00790933]) of vedo-

lizumab administered every 4 weeks.

Patients included in this analysis received stable doses

of corticosteroids (prednisone ≤30 mg/day or equivalent)

at baseline; the corticosteroid dose was maintained during

induction and individually tapered during maintenance for

patients achieving clinical response at Week 6 or at

a subsequent visit.

GEMINI 1 was conducted in accordance with the

Declaration of Helsinki and the International Conference

on Harmonisation Guidelines for Good Clinical Practice.

All study procedures were approved by local institutional

review boards/ethics committees (see Supplementary list),

and all patients provided informed, written consent as

previously reported.26

Treatment Groups
Three treatment groups were analyzed (Supplementary Figure

1). The vedolizumab group (vedolizumab during induction

and maintenance phases) included patients who responded to

vedolizumab during the induction phase and were subse-

quently randomized to double-blind vedolizumab (every 4

weeks [Q4W], every 8 weeks [Q8W]) and patients who did

not respond to vedolizumab during the induction phase and
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received open-label vedolizumab Q4W during maintenance.

The vedolizumab/placebo group included patients who

responded at Week 6 following 2 induction doses of vedoli-

zumab administered at Weeks 0 and 2 and were then rando-

mized to placebo for the maintenance phase throughWeek 52.

Finally, the placebo group consisted of patients who received

placebo during the induction and maintenance phases.

Assessments and Endpoints
Anti-TNFα-naïve status was assessed at screening using an

interactive voice recording system and anti-TNFα-failure
status was assessed at enrollment by the investigator using

the case report form.

The primary endpoint for this analysis in patients using

oral corticosteroids at baseline was sustained corticoster-

oid-free clinical remission, defined as a partial Mayo score

≤2, with no individual subscore >1 for a duration of ≥32
weeks through Week 52 (ie, corticosteroid-free clinical

remission had to be achieved at the latest at Week 20).10

The secondary endpoint was time to sustained corticoster-

oid-free clinical remission. Safety and tolerability were

assessed as the incidence and type of adverse events

(AEs) occurring during maintenance therapy.

Patients were assessed at weeks 2, 4, and 6 during

induction therapy, and subsequently every 4 weeks until

Week 52. At each visit, a partial Mayo score (comprising

the Mayo score minus the sigmoidoscopy subscore; the

score ranges from 0 to 9 and higher scores indicate more

active disease) was calculated.27

Data Collection and Substitution
For patients in the vedolizumab group who discontinued

GEMINI 1 early and then entered the GEMINI LTS study,

missing GEMINI 1 maintenance data were substituted using

data from theGEMINILTS study. Thiswas not possible for the

placebo and vedolizumab/placebo groups owing to the lack of

a placebo arm in the GEMINI LTS study. Any patient with

missing data in the placebo or vedolizumab/placebo arms was

considered not in remission. Patients with missing induction

data were not substituted.

Statistical Methods
Analyses were performed for the overall population and for

the anti-TNFα-naïve and anti-TNFα-failure subgroups.

Proportions of patients and percentage-point differences

(along with their 95% confidence intervals [CIs]) across vedo-

lizumab, vedolizumab/placebo, and placebo groups were

described for the primary endpoint of sustained corticosteroid-

free clinical remission. Time to sustained corticosteroid-free

clinical remission was estimated using Kaplan-Meier survival

analysis. Logistic regression and chi-square analyses were

performed to identify covariates significantly associated (p <

0.05) with the primary endpoint. Covariates included severity

of UC (moderate vs severe), duration of UC (≤2 years vs >2

years), anti-TNFα treatment (yes vs no), and treatment (vedo-

lizumab vs vedolizumab/placebo or placebo). Descriptive sta-

tistics were used to summarize baseline patient demographics,

disease characteristics, and safety.

Results
Baseline Characteristics
The overall population of patients receiving corticosteroid at

baseline (N=454) included 313, 67, and 74 patients in the

vedolizumab, vedolizumab/placebo, and placebo groups,

respectively; the number of anti-TNFα-naïve and anti-

TNFα-failure patients in each treatment group is presented

in Table 1. Patient demographics, baseline disease character-

istics, and corticosteroid use at baseline were similar among

treatment groups in each population (Table 1).

Sustained Corticosteroid-Free Clinical

Remission
Among all patients who received corticosteroids at baseline,

the proportion of patients who achieved sustained corticoster-

oid-free clinical remission (≥32 weeks) in the vedolizumab

group (10.2%) was higher than in the placebo group (1.4%)

(difference 8.9% [95% CI –3.8 to 21.4]); proportions were

similar between the vedolizumab/placebo and placebo groups

(Figure 1). In anti-TNFα-naïve patients, 16.2% of patients in

the vedolizumab group versus 0% of patients in the placebo

group (difference 16.2% [95% CI –1.0 to 33.0]) achieved

sustained corticosteroid-free clinical remission. In the anti-

TNFα-failure subgroup, the corresponding rates were 5.4%

versus 3.4% (difference 2.0% [95% CI –18.2 to 22.0])

(Figure 1). There were no differences between vedolizumab/

placebo and placebo in the anti-TNFα treatment subgroups.

Kaplan-Meier analyses of time to sustained corticoster-

oid-free clinical remission in the overall population

demonstrated that the vedolizumab group had the highest

rate (13.0%) of corticosteroid-free clinical remission for

≥32 weeks until Week 52 compared with the vedolizumab/

placebo (8.5%) or placebo (1.8%) groups (Figure 2A). In

the anti-TNFα-naïve subgroup, corresponding Kaplan-

Meier estimates were 19.0% and 10.8% in the vedolizu-

mab and vedolizumab/placebo groups, respectively;
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estimates in the placebo group could not be determined

owing to a lack of events (Figure 2B). In the anti-TNFα-

failure subgroup, corresponding Kaplan-Meier estimates

were 7.8% and 5.6% for the vedolizumab and placebo

groups, respectively; estimates were not determined in

the vedolizumab/placebo group owing to the small number

of events (Figure 2C).

Influence of Disease Characteristics
Analysis of predictive modeling factors that may influence

sustained corticosteroid-free clinical remission revealed that

anti-TNFα treatment (yes vs no, odds ratio [OR] = 0.259; p =

0.0008) was significantly and independently associated with

achieving the primary endpoint (Figure 3). There were also

strong trends for association of vedolizumab treatment (vedo-

lizumab vs placebo, OR = 9.346; p = 0.0605) and disease

duration (“short” [≤2 years] vs “long” [>2 years], OR =

2.660; p = 0.0531) with achieving the primary endpoint that

approached but did not reach statistical significance (Figure 3).

Similar trends were observed in the anti-TNFα-naïve sub-

group, but not in the anti-TNFα-failure subgroup (in which

too few events in the placebo group precluded hazard ratio

estimation).

Safety
Vedolizumab exhibited a favorable safety/tolerability profile

in patients with moderately to severely active UC. Among

patients in each treatment group who were receiving corti-

costeroid therapy at baseline, overall incidences were similar

for any AE, any drug-related AE, any AE resulting in treat-

ment discontinuation, any serious AE, any serious infection,

and any death (Table 2). The most common AEs during the

study (occurring in >3% of vedolizumab patients) in each

group are presented in Supplementary Table 1.

Table 1 Baseline Demographics for Patients with Baseline

Corticosteroid Usea

Overall Population PLA

n=74

VDZ/PLA

n=67

VDZ

n=313

Age (years), mean (SD) 41.4 (12.6) 39.3 (13.0) 40.6 (13.4)

Gender, n (%)

Male 49 (66) 40 (60) 175 (56)

Female 25 (34) 27 (40) 138 (44)

BMI (kg/m2), mean (SD) 25.0 (5.3) 26.1 (6.8) 25.4 (6.1)

Disease duration (years),

mean (SD)

6.8 (7.5) 7.3 (6.4) 6.5 (5.9)

pMS, mean (SD) 5.9 (1.6) 5.9 (1.6) 5.9 (1.6)

Concomitant IM and CS,b

n (%)

22 (30) 22 (33) 93 (30)

Concomitant CS only,b

n (%)

50 (68) 45 (67) 213 (68)

Mean baseline prednisone

equivalent dose, mg/d (SD)

19.0 (8.4) 18.7 (7.7) 18.1 (8.6)

Anti-TNFα-naïve

subgroup

PLA

n=41

VDZ/PLA

n=40

VDZ

n=154

Age (years), mean (SD) 38.9 (12.0) 38.8 (12.8) 40.6 (13.6)

Female sex, n (%) 12 (29) 15 (38) 76 (49)

BMI (kg/m2), mean (SD) 24.9 (6.2) 24.0 (5.4) 25.1 (6.5)

Disease duration (years),

mean (SD)

6.3 (7.1) 5.8 (4.8) 6.1 (6.0)

Total MS, mean (SD) 8.4 (1.4) 8.5 (1.8) 8.3 (1.7)

pMS, mean (SD) 6.0 (1.2) 6.1 (1.4) 5.9 (1.6)

Concomitant IM and CS,

n (%)

13 (32) 14 (35) 46 (30)

Concomitant CS only,

n (%)

26 (63) 26 (65) 104 (68)

Mean baseline prednisone

equivalent dose, mg/d (SD)

20.2 (8.5) 18.5 (7.6) 18.3 (8.4)

Anti-TNFα-failure

subgroup

PLA

n=29

VDZ/PLA

n=21

VDZ

n=129

Age (years), mean (SD) 43.8 (12.2) 39.5 (13.4) 41.1 (13.1)

Female sex, n (%) 13 (45) 9 (43) 57 (44)

BMI (kg/m2), mean (SD) 25.4 (4.4) 29.4 (8.1) 25.5 (6.0)

Disease duration (years),

mean (SD)

8.0 (8.4) 9.4 (8.5) 6.9 (5.8)

Total MS, mean (SD) 8.1 (2.2) 8.0 (1.6) 8.5 (1.9)

pMS, mean (SD) 5.6 (1.9) 5.5 (1.6) 6.0 (1.8)

(Continued)

Table 1 (Continued).

Anti-TNFα-failure

subgroup

PLA

n=29

VDZ/PLA

n=21

VDZ

n=129

Concomitant IM and CS,

n (%)

7 (24) 6 (29) 36 (28)

Concomitant CS only,

n (%)

22 (76) 15 (71) 90 (70)

Mean baseline prednisone

equivalent dose, mg/d (SD)

17.5 (8.0) 18.2 (8.0) 18.4 (8.5)

Notes: aPatients with a baseline corticosteroid dose (prednisone equivalent) >30mg/d

were excluded from the analysis. Baseline corticosteroid is defined as the last corti-

costeroid dose prior to the first dose during the induction phase. bA total of 6 patients

did not receive concomitant corticosteroids and immunomodulators, and 1 patient

received only concomitant immunomodulators.

Abbreviations: Anti-TNFα, anti-tumor necrosis factor alpha; BMI, body mass

index; CS, corticosteroid; IM, immunomodulator; MS, Mayo score; PLA, placebo;

pMS, partial Mayo score; SD, standard deviation; VDZ, vedolizumab; VDZ/PLA,

vedolizumab (induction) then placebo (maintenance).
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Discussion
Important treatment goals in UC are to achieve and then

sustain corticosteroid-free clinical remission, allowing

patients to benefit from short-term corticosteroid use while

avoiding the safety issues associated with longer-term corti-

costeroid use.12,13,28-30 This study demonstrated that

a greater proportion of UC patients receiving ongoing corti-

costeroid therapy at baseline achieved sustained corticoster-

oid-free clinical remission with vedolizumab than placebo,

both in the overall population and in the anti-TNFα treatment

subgroups. However, differences between treatment groups

did not achieve statistical significance. After adjusting for

prior anti-TNFα status, disease duration, and disease severity,

the likelihood of achieving sustained corticosteroid-free clin-

ical remission was greater among patients receiving vedoli-

zumab compared with placebo.

A previous GEMINI 1 post hoc analysis demonstrated

sustained clinical remission with vedolizumab maintenance

therapy, but achievement of concomitant corticosteroid-free

status plus sustained clinical remission was not evaluated.31

Although additional studies have evaluated clinical outcomes

that encompass corticosteroid-sparing, these analyses used

less stringent criteria to assess corticosteroid-free clinical

remission associated with vedolizumab use.26 The original

analysis of GEMINI 1 demonstrated that more UC patients

receiving vedolizumab (Q4W: 45.2%; Q8W: 31.4%) than

placebo (13.9%, both p ≤0.01) achieved corticosteroid-free

clinical remission atWeek 52.26 A subsequent analysis found

that more UC patients receiving vedolizumab rather than

placebo achieved the composite endpoints of clinical

remission at Week 52 while also remaining corticosteroid-

free for at least the previous 90 days (Q4W 45.2% and Q8W

30.0% vs placebo 13.9%) or 180 days (Q4W 42.5% and

Q8W28.6% vs placebo 11.1%); this benefit was also demon-

strated for clinical remission at Weeks 6 and 52 while also

corticosteroid-free at Week 52 (Q4W 58.6% and Q8W

39.1% vs placebo 17.4%).32 Another analysis reported

higher rates of corticosteroid dose reductions (74% vs 57%)

and proportions of patients who were corticosteroid-free for

Severity
(moderate vs severe)

Duration (short [≤2 years]
vs long [>2 years])

Anti-TNFα (Yes vs No)

Treatment (VDZ vs VDZ/PLA)

Treatment (VDZ vs PLA)

Odds Ratio
0.1 1 10 100

Odds
Ratio

95%
Wald CI

1.103

2.660

0.259

1.757

9.346

0.901-1.350

0.987-7.194

0.118-0.570

0.643-4.808

1.247-71.429

P
value

0.3423

0.0531

0.0008

0.4278

0.0605

Figure 3 Predictive modeling of factors that may influence the frequency of sustained clinical remission in ulcerative colitis. Logistic regression and Chi-square analyses were

performed to identify covariates associated with the primary endpoint.

Abbreviations: Anti-TNFα, anti-tumor necrosis factor alpha; CI, confidence interval; PLA, placebo; VDZ, vedolizumab; VDZ/PLA, vedolizumab (induction) then placebo

(maintenance).

Table 2 Adverse Eventsa During Maintenance Therapy in

Patients Using a Corticosteroid at Baselineb

Adverse Event, n (%) PLA

n=74

VDZ/

PLA

n=67

VDZ

n=313

Any adverse event 56 (76) 57 (85) 245 (78)

Drug-related adverse event 21 (28) 19 (28) 99 (32)

Adverse event resulting in

treatment discontinuation

9 (12) 9 (13) 18 (6)

Serious adverse event 10 (14) 11 (16) 43 (14)

Serious infection adverse event 2 (3) 2 (3) 7 (2)

Drug-related serious adverse event 2 (3) 1 (1) 9 (3)

Serious adverse event resulting in

treatment discontinuation

4 (5) 3 (4) 8 (3)

Deaths 0 0 1 (<1)

Notes: aAdverse events were defined as adverse events occurring between the

start date of the induction phase and the end date of the maintenance phase.
bPatients with a baseline corticosteroid dose (prednisone equivalent) >30 mg/d

were excluded from the analysis. Baseline corticosteroid is defined as the last

corticosteroid dose prior to the first dose during the induction phase.

Abbreviations: PLA, placebo; VDZ, vedolizumab; VDZ/PLA, vedolizumab (induc-

tion) then placebo (maintenance).

Loftus Jr et al Dovepress

submit your manuscript | www.dovepress.com

DovePress
Clinical and Experimental Gastroenterology 2020:13216

Powered by TCPDF (www.tcpdf.org)

http://www.dovepress.com
http://www.dovepress.com


≥90 days (51% vs 24%) and ≥180 days (48% vs 21%) at

Week 52 for vedolizumab compared with placebo.33 In each

of these analyses, endpoints were evaluated only among

patients who responded after 6 weeks of vedolizumab induc-

tion therapy.26,32,33 The current analysis evaluated sustained

corticosteroid-free clinical remission for ≥32 weeks up to and
including Week 52 among all patients regardless of

a response to vedolizumab induction therapy at Week 6:

this greater stringency likely accounts for the consistent

albeit lower rates of sustained corticosteroid-free clinical

remission observed with vedolizumab (10.2%) versus pla-

cebo (1.4%) compared with the previous analyses.

The previous analysis of corticosteroid-free clinical

remission at Week 52 in the GEMINI 1 study reported

that the treatment difference between vedolizumab and

placebo was generally independent of prior treatments

for UC.26 However, a subsequent analysis of corticosteroid

dose reductions at Week 52 demonstrated that vedolizu-

mab treatment was associated with greater reductions than

placebo in the anti-TNFα-naïve population compared with

the anti-TNFα-failure population.33 In the present analysis,

rates of sustained corticosteroid-free clinical remission

were higher in both anti-TNFα-naïve and anti-TNFα-
failure patients receiving vedolizumab compared with pla-

cebo, and while neither group difference reached statistical

significance, the difference with treatment was greater in

the anti-TNFα-naïve group.

Besides evaluating rates of sustained corticosteroid-

free clinical remission in the 3 treatment groups,

a multivariate analysis was also undertaken, which

adjusted for well-established disease characteristics (ie,

disease severity, disease duration, and anti-TNFα treat-

ment history). This analysis demonstrated that vedolizu-

mab was more likely to achieve sustained corticosteroid-

free clinical remission compared with placebo in the over-

all population. In addition to vedolizumab treatment, anti-

TNFα-naïve status and shorter disease duration were inde-

pendently associated with an increased likelihood of sus-

tained corticosteroid-free clinical remission.

There have been few studies of anti-TNFα agents that

have evaluated corticosteroid-free clinical remission, and

even fewer involving the sustainability of this endpoint. In

the ACT1 study, the rates of corticosteroid-free status and

corticosteroid-free symptomatic remission were higher

with infliximab (63% and 47%, respectively) than placebo

(42% and 33%, respectively).34 In the ULTRA2 study,

adalimumab was more effective than placebo at achieving

sustained corticosteroid-free clinical remission at both

Week 32 and Week 52 (10% vs 1.4%; p = 0.002).35 In

an open-label follow up to the ULTRA1 study, over half

(53–56%) of patients using corticosteroids at baseline

were free of corticosteroid use at Week 52; approximately

one-quarter of these patients (24.6–26.1%) were in corti-

costeroid-free clinical remission and 90% had been free of

corticosteroids for at least 90 days.36 A valid comparison

of these results with the current findings from GEMINI 1

is not feasible because of substantial differences in patient

population, study design, and study endpoints.

While anti-TNFα agents have a generally favorable

safety/tolerability profile, they are still associated with

several potentially serious safety concerns. In ULTRA2,

which allowed concomitant corticosteroid (tapering per-

mitted) or immunosuppressant therapy, a significantly

greater proportion of adalimumab-treated patients devel-

oped injection site-related (12.1% vs 3.8%) or hematolo-

gic-related AEs (1.9% vs 0) compared with patients

receiving placebo.35 Serious AEs (12% each) and serious

infections (1.6% and 1.9%, respectively) occurred in simi-

lar proportions of patients in the adalimumab and placebo

groups. In contrast, vedolizumab was associated with

a favorable safety/tolerability profile in patients with mod-

erately to severely active UC. The incidences of AEs,

treatment-related AEs, AEs resulting in treatment discon-

tinuation, serious adverse events, and deaths were similar

in each treatment group. The safety/tolerability profile of

vedolizumab described in this post hoc analysis is consis-

tent with that previously reported in this patient population

in GEMINI 1.26

The clinical benefit of corticosteroid-free clinical remis-

sion is substantial and has the potential to reduce or eliminate

severe AEs associated with corticosteroid use. In

a population-based study of long-term corticosteroid-related

AEs (N=2,167), the risk of clinically relevant AEs such as

sleep disturbance, weight gain, skin thinning or bruising, and

mood problems was dose-related (adjustedORs; 2.8, 2.2, 3.0,

and 2.4, respectively), among patients in the highest quartile

of cumulative prednisone-equivalent dosage (>4.7 mg; eg,

10 mg/day prednisone for 18 months).30 Nearly all patients

reported 1 or more corticosteroid-related AE and over half

reported at least 1 corticosteroid-related AE that was very

bothersome (eg, weight gain).30 Serious potentially corticos-

teroid-related AEs including cataracts (15%) and fractures

(12%) were also common.30

This post hoc analysis has several limitations. First, the

study was not designed, and therefore not sufficiently

powered, to detect significant differences between
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treatment groups for the primary endpoint. Second, bias

may exist against the results obtained in the placebo and

vedolizumab/placebo groups because missing maintenance

data could only be substituted by long-term data (from the

GEMINI LTS study) for patients receiving vedolizumab.

The current results must also be viewed in the context that

only a small number of patients achieved the primary

endpoint in the overall population, with even lower patient

numbers in the anti-TNFα subgroups.

Conclusions
In conclusion, this post hoc study of GEMINI 1 demon-

strated that vedolizumab was associated with a greater

likelihood of achieving sustained corticosteroid-free clin-

ical remission, using strictly defined criteria, compared

with placebo in patients with UC. Vedolizumab treatment,

anti-TNFα-naïve status, and disease duration ≤2 years

were independently associated with achieving sustained

corticosteroid-free clinical remission. Larger studies spe-

cifically designed to assess sustained corticosteroid-free

clinical remission in UC are warranted to confirm and

expand the current findings.

Abbreviations
AE, adverse event; anti-TNFα, anti-tumor necrosis fac-

tor alpha; BMI, body mass index; CI, confidence inter-

val; CS, corticosteroid; IM, immunomodulator; LTS,

long-term safety; PLA, placebo; pMS, partial Mayo

score; Q4W, every 4 weeks; Q8W, every 8 weeks; SD,

standard deviation; UC, ulcerative colitis; VDZ,

vedolizumab.
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