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Abstract: The management of Crohn’s disease and ulcerative 

colitis has become increasingly complex. With the current utiliza-

tion of immunosuppressive therapies earlier in the disease course 

for patients presenting with moderate to severe disease, there is 

a great need for additional biologic agents targeting inflammatory 

mediators other than anti–tumor necrosis factor-α (anti-TNF) agents. 

Although anti-TNF agents have positively impacted the treatment of 

inflammatory bowel disease, many patients can lose their response 

or develop intolerance to these agents over time through the forma-

tion of antidrug antibodies. Furthermore, a sizeable percentage of 

patients are primary nonresponders to anti-TNF drugs. Vedolizumab 

(Entyvio, Takeda Pharmaceuticals), a monoclonal antibody to the 

α4β7 integrin, inhibits gut lymphocyte trafficking and has been 

demonstrated to be an effective and safe agent for the treatment of 

both Crohn’s disease and ulcerative colitis. This article reviews the 

clinical trial evidence and rationale for the use of vedolizumab in 

moderate to severe Crohn’s disease and ulcerative colitis.

The classic inflammatory bowel diseases (IBDs), Crohn’s 
disease (CD) and ulcerative colitis (UC), are chronic 
inflammatory disorders of the gastrointestinal tract that 

affect more than 1 million persons in the United States, and their 
incidence and prevalence are increasing worldwide.1,2 The mainstays 
of therapy include corticosteroids, which are used as inductive 
therapies for patients with moderate to severe CD or UC; immuno-
modulators, which are used primarily as maintenance therapies for 
patients with IBD who have responded to corticosteroid induction 
or as adjuncts to other therapies to augment response; and biologic 
agents, which include anti–tumor necrosis factor-α (anti–TNF-α)  
agents as well as antiadhesion therapies and are indicated for 
patients with moderate to severe disease or corticosteroid-refractory 
or -dependent disease.3-5

Most patients with UC have moderate to severe disease at the 
time of diagnosis, and in the majority of patients with CD, the dis-
ease will progress, exhibiting more aggressive stricture formation or 
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penetrating behavior over time.6,7 Although corticosteroids, 
immunomodulators, and biologic agents are the mainstays 
for the treatment of moderate to severe disease, success in 
attaining sustained clinical remission with these agents has 
been variable.

Approximately 20% to 30% of patients with UC will 
require surgery during their disease course because of ful-
minant colitis, dysplasia, malignancy, or, most commonly, 
medically refractory disease.7,8 With the introduction of 
biologic agents over the past decade, rates of colectomy 
appear to be decreasing, but approximately 7% to 15% of 
patients with UC will still require surgery within the first 
decade after diagnosis.9-11 

Similarly, the probability that a patient with CD 
will require surgery is approximately 70% within the first  
15 years following diagnosis, usually because of the devel-
opment of more complicated disease behaviors or medi-
cally refractory disease.12 The earlier use of biologics and 
immunomodulators may be contributing to the decreased 
surgical risks of patients with CD.13 Recently published 
studies suggest that the earlier use of combination immu-
nosuppression with biologics and immunomodulators 
yields longer periods of corticosteroid-free remission for 
patients with CD or UC.14,15

Anti-TNF drugs have been the most effective agents 
for both UC and CD. Currently, 4 anti-TNF agents 
approved by the US Food and Drug Administration 
(FDA) are commercially available for the treatment of 
IBD: infliximab (Remicade, Janssen Biotech; for CD and 
UC), adalimumab (Humira, AbbVie; for CD and UC), 
certolizumab pegol (Cimzia, UCB; for CD only), and 
golimumab (Simponi, Janssen Biotech; for UC only). 
Although these agents have all been demonstrated to be 
superior to placebo as induction and maintenance thera-
pies, a sizeable proportion of patients in studies (approxi-
mately 40% of those with UC and 20% to 40% of those 
with CD) have been primary nonresponders to anti-TNF 
therapy.16,17 Additionally, loss of response to therapy, due 
to accelerated drug clearance, the development of aberrant 
immune pathways, or the formation of antidrug antibod-
ies, is common; approximately 30% to 40% of patients 
with UC and 40% of patients with CD who are treated 
with anti-TNF agents lose their response over time.18 
Among patients who either have never responded or have 
lost their response to anti-TNF therapies, there is a definite 
need for other therapies that target different mechanisms 
along the IBD inflammatory pathway so that the treat-
ment of refractory IBD can be optimized. Most recently, 
focus has been increasing on the blockade of inflammatory 
cell migration and adhesion as a therapy for IBD. 

On May 20, 2014, the FDA approved the use of 
vedolizumab (Entyvio, Takeda Pharmaceuticals) for 
inducing and maintaining response and remission in 

patients with UC, as well as achieving corticosteroid-free 
remission in patients with moderately to severely active 
UC. The FDA also granted an additional indication of 
improving endoscopic appearance. For patients with 
moderately to severely active CD, the approved indica-
tion is achieving response and remission, as well as cor-
ticosteroid-free remission. This article reviews data from 
randomized clinical trials of vedolizumab in patients with 
moderate to severe UC or CD. The article also reviews the 
practical clinical applications of vedolizumab as approved 
by the FDA based on available data.

Adhesion Molecules as Therapeutic Targets 
in the Treatment of Inflammatory Bowel 
Disease 

During active IBD, one of the main components of the 
intestinal immune response is the migration of activated 
effector T cells through the vasculature into the intestinal 
tissue.19 The process of specific T-cell migration into the 
lumen comprises a series of events that involve capture of 
the leukocyte from the circulating blood in the vasculature, 
tethering and rolling of the captured cell to the vascular 
wall with activation, and adhesion through interaction 
between adhesion molecules, which is then followed by 
migration into the tissue.20,21 The integrins are a group of 
leukocyte adhesion molecules activated by T-cell–released 
chemokines that activate the tethered/rolling leukocytes 
and start the migratory process through the vasculature 
into the targeted site.19 The integrins are classified based 
on their α and β subunits. Two α4 integrins, α4β1 and 
α4β7, have been studied as targets of IBD therapy (eg, 
natalizumab [Tysabri, Biogen Idec] and vedolizumab). 
The α4β1 integrin binds to vascular adhesion molecule 
1 (VCAM-1), and α4β7 binds to mucosal addressin-cell 
adhesion molecule 1 (MAdCAM-1), which is expressed 
on gut-associated lymphoid tissue in the small intestine 
and colon.22,23 MAdCAM-1 expression is noted to be 
upregulated at sites of active IBD.24

The first commercially available antiadhesion mol-
ecule therapy for IBD was natalizumab, which is used 
for the treatment of moderate to severe CD and also 
for the treatment of multiple sclerosis. Natalizumab is a 
recombinant humanized monoclonal antibody against 
only the α4 integrin subunit; therefore, it blocks both the 
α4β1 (VCAM-1 target) and α4β7 (MAdCAM-1 target) 
integrins. The α4β7 subunit has been demonstrated to 
be gut lymphocyte–specific,25 whereas the α4β1 subunit 
interferes with leukocyte migration into the central ner-
vous system (CNS), which explains its parallel efficacy in 
multiple sclerosis.26,27

Natalizumab was first reported to have clinical efficacy 
as a treatment for CD in a trial of 30 patients with active 
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disease (Crohn’s Disease Activity Index score [CDAI] 
between 151 and 400) who were receiving a single 3-mg/kg 
infusion of natalizumab. The ENACT (Efficacy of Natali-
zumab as Active Crohn’s Disease Therapy) trial enrolled 
905 patients with CD, approximately 40% of whom had 
experienced prior anti-TNF exposure; 724 patients were 
randomized to receive induction therapy with natali-
zumab at a dose of 300 mg at weeks 0, 4, and 8. The rates 
of week 10 response and CDAI score decrease of at least 
100 from baseline were higher among the patients treated 
with natalizumab than among those given placebo (56% 
vs 49%; P=.05), and higher week 10 remission rates were 
also noted (39% vs 30%; P=.12). During the maintenance 
phase of the study (ENACT-2), the week 36 sustained 
response rate was significantly higher among the patients 
treated with natalizumab than among those given placebo 
(61% vs 28%; P<.001), as was the week 36 remission 
rate, defined as a CDAI score below 150 (44% vs 26%; 
P=.003).28 Similar findings were reported in the ENCORE 
(Efficacy of Natalizumab in Crohn’s Disease Response and 
Remission) trial, in which week 12 response and remission 
rates among patients treated with 300 mg of intravenous 
natalizumab at weeks 0, 4, and 8 were superior to those of 
patients given placebo.29 Two smaller case series of patients 
treated with natalizumab and followed up at major tertiary 
care IBD centers, the majority of whom had experienced 
prior anti-TNF exposure, showed a sustained response in 
almost half of the patients.30-32

However, a major limitation to the routine prescrib-
ing of natalizumab for CD is the potentially increased risk 
for progressive multifocal leukoencephalopathy (PML), 
a serious and potentially fatal CNS infection caused by 
the John Cunningham (JC) virus.33 Because natalizumab 
binds nonselectively to the α4 integrin subunit, it antago-
nizes the interaction of the α4β1 integrin with VCAM-1, 
resulting in the altered trafficking of T lymphocytes into 
the cerebrospinal fluid (CSF), a reduction in the number 
of helper CD4+ T cells in the CSF, and a relative CD4+ 
T-cell lymphopenia, which are risk factors for the devel-
opment of PML.34,35 Clinically relevant and demonstrable 
risk factors for PML include JC virus antibody positiv-
ity, concomitant or prior immunosuppressant use, and 
longer duration of natalizumab treatment.36,37 As of 
March 6, 2014, the overall incidence of PML was 3.55  
(95% CI, 3.23-3.89) per 1000 patients.38 For patients 
with JC virus antibody positivity and prior immunosup-
pressive therapies, the estimated incidence after 25 to 48 
months was calculated to be a prohibitive 13 per 1000 
patients.38 Because almost all patients with moderate 
to severe IBD activity will have had prior immunosup-
pressant exposure and because substantial percentages of 
patients are JC virus seropositive, the use of natalizumab 
as a therapeutic modality for IBD is currently limited. 

Vedolizumab

Vedolizumab, a different selective adhesion molecule 
inhibitor recently approved by the FDA as a treatment 
for moderate to severe UC or CD, has a more specific 
molecular target than natalizumab. Vedolizumab is a 
humanized monoclonal antibody against only the α4β7 
integrin; therefore, it blocks the interaction between α4β7 
and MAdCAM-1, selectively impacting gut-specific lym-
phocyte trafficking.39,40 Unlike natalizumab, vedolizumab 
does not interfere with α4β1 integrin–VCAM-1 activity; 
therefore, it is not thought to have an effect on CNS lym-
phocyte trafficking or to increase the risk for PML. To 
examine the effect of vedolizumab on CNS lymphocyte 
homeostasis, Milch and colleagues examined the CSF of 
healthy subjects before and after a single 450-mg intra-
venous infusion of vedolizumab.41 The authors found no 
differences before and 5 weeks following the infusion in 
terms of CD4-to-CD8 T-cell ratios in the CSF and of 
mean or median absolute cell counts, and they observed 
no peripheral lymphocytosis, which had developed with 
natalizumab.41 Treatment with an α4β7 monoclonal anti-
body led to the rapid resolution of chronic colitis among 
nonhuman primates, with a decrease in histologic inflam-
matory activity and the absence of lymphocyte homing 
inhibition outside the lumen of the gastrointestinal tract.42

Early Trials
In a phase 1 dose-ranging study of the safety and efficacy 
of selective antiadhesion molecule therapy, the original 
formulation of the α4β7 monoclonal antibody (LDP02) 
demonstrated superiority to placebo in 29 patients with 
active UC in terms of clinical and endoscopic remission 
at 4 weeks.43 Subsequently, a phase 2 trial of the α4β7 
monoclonal antibody therapy (referred to as MLN02) 
was performed in 181 patients with anti-TNF–naive 
active UC; the patients were randomized to receive 
placebo or MLN02 administered as an infusion of 0.5 
or 2.0 mg/kg at days 0 and 29. The primary outcome 
measure was clinical remission at week 6, defined as a 
UC clinical score of 0 or 1 with no rectal bleeding based 
on a scoring system that included rectal bleeding, stool 
frequency, patient-based functional assessment, and phy-
sician global assessment. At week 6, 32% to 33% of the 
patients treated with vedolizumab were in clinical remis-
sion, compared with 14% of the placebo patients, and 
vedolizumab had additional notable outcomes of greater 
endoscopic improvement and remission compared with 
placebo at week 6. However, 44% of the patients tested 
positive for human–antihuman antibodies (HAHAs), 
and 24% had antibody titers greater than 1:125. As with 
anti-TNF–based antidrug antibodies, the HAHAs were 
associated with lower remission rates, similar to those for 



796    Gastroenterology & Hepatology  Volume 10, Issue 12  December 2014

H A  A N D  K O R N B L U T H

the remission rates did tend to increase over time, with a 
38% remission rate at day 155 and a 45% remission rate 
by day 267. Importantly, HAHA positivity was present 
in only 4% (n=3) of the patients, and 2 of the 3 HAHA-
positive patients had transient antibody positivity, with no 
antibodies present at later time points; this finding sug-
gests that not only the new formulation of vedolizumab 
but also the higher induction dose may be associated with 
decreased immunogenicity.47

GEMINI I
More recently, results from the phase 3 studies of vedoli-
zumab for moderate to severe UC (GEMINI I: A Phase 3, 
Randomized, Placebo-Controlled, Blinded, Multicenter 
Study of the Induction and Maintenance of Clinical 
Response and Remission by MLN002 in Patients With 
Moderate to Severe Ulcerative Colitis) and CD (GEMINI 
II: A Phase 3, Randomized, Placebo-Controlled, Blinded, 
Multicenter Study of the Induction and Maintenance 
of Clinical Response and Remission by Vedolizumab 
[MLN002] in Patients With Moderate to Severe Crohn’s 
Disease) have been published. 

GEMINI I recruited patients with moderate to 
severe UC, including those with prior anti-TNF expo-
sure, for a randomized, double-blind, placebo-controlled 
efficacy trial of vedolizumab as induction and mainte-
nance therapies. The primary outcome was a clinical 
response at week 6, defined as a reduction in the Mayo 
score of at least 30% from baseline with a decrease in 
the rectal bleeding subscore of at least 1 point or an 
absolute subscore of 0 or 1. Remission was defined as 
a Mayo score of 2 or lower with no subscore above 1. 
The study involved 2 cohorts. The patients in cohort 
1 were randomized into a blinded induction study of  
300 mg of vedolizumab administered intravenously at 
weeks 0 and 2 vs placebo infusions, whereas the patients 
in cohort 2 received open-label induction treatment with 
vedolizumab at weeks 0 and 2. The week 6 vedolizumab 
responders were then randomized to receive 300 mg of 
vedolizumab every 4 or 8 weeks vs placebo for up to  
52 weeks as part of the maintenance study. Cortico-
steroid doses of prednisone of up to 30 mg daily were 
allowed, continued through induction, and tapered 
starting at week 6 for responders. At week 6, the clini-
cal response rates were 47% for vedolizumab vs 26% for 
placebo (P<.001), with 41% of the vedolizumab-treated 
patients who had UC achieving mucosal healing, defined 
as a Mayo endoscopic score of 0 or 1. Notably, among the 
patients with anti-TNF failure, the week 6 response rates 
were 39% for vedolizumab and 21% for placebo (P=.01). 
The rate of serious adverse events for the vedolizumab-
treated patients was low, approximately 2%, and similar 
to that in the patients given placebo.48

placebo, whereas the patients with lower antibody titers 
or antibody-negative status had higher remission rates.44

A similarly designed randomized, multicenter, 
double-blind, phase 2 trial of α4β7 monoclonal anti-
body therapy (referred to as MLN0002) investigated 
the potential efficacy and safety of MLN0002 infused 
at doses of 0.5 or 2.0 mg/kg on days 1 and 29 in 185 
patients with anti-TNF–naive active CD, defined as a 
CDAI score between 220 and 400. The primary outcome 
was a clinical response, defined as a decrease in the base-
line CDAI score by at least 70, by day 57. Although the 
clinical remission rates at day 57 were significantly higher 
among the patients treated with MLN0002 at a dose of  
2.0 mg/kg than in those given placebo (37% vs 21%; 
P=.04), no significant differences were noted for either 
dosing group compared with the placebo group (43%-
47% vs 31%; P=ns). In addition, no differences between 
the T- or B-cell counts of the vedolizumab-treated patients 
and those of the placebo-treated patients were reported, 
and there was no vedolizumab-associated lymphocytosis. 
As in the phase 2 study for UC, HAHA titers greater than 
1:125 were detectable among 34% of the patients treated 
with vedolizumab at 2.0 mg/kg and 12% of the patients 
treated with vedolizumab at 0.5 mg/kg. Higher HAHA 
titers were associated with lower remission rates.45

Because of the relatively high prevalence of antidrug 
antibodies in patients treated with the initial formulation 
of the α4β7 monoclonal antibody, the medication was 
reformulated to decrease its immunogenicity (MLN002 
or vedolizumab) and tested in a phase 2 dose-ranging 
study for the safety, immunogenicity, and efficacy of 2 to 
10 mg/kg, with 4 infusions administered over a period of 
85 days. Although the study was not powered to deter-
mine efficacy, the rates of response, defined as a change 
in the partial Mayo score of at least 2, were greater than 
50% across the dosing groups. Notably, no patient had 
detectable JC virus in the serum throughout the study, 
although 1 patient had detectable JC virus DNA before 
receiving treatment. Antihuman antibodies were present 
in 11% of the patients, the majority of whom had low 
antibody titers.46

The newly formulated vedolizumab was then tested 
in a long-term, open-label, dose-ranging, safety extension 
study of both patients with UC and patients with CD 
naive to anti-TNF therapy. They were randomized to 
receive vedolizumab at a dose of 2.0, 6.0, or 10.0 mg/kg  
on days 1, 15, and 43, with maintenance infusions every 
8 weeks thereafter. Following the 3 induction doses of 
vedolizumab, the day 99 remission and response rates of 
the patients with UC and a pretreatment partial Mayo 
score of 4 or higher were 56% and 67%, respectively. 
Among the patients with CD, the day 99 remission and 
response rates were 13% and 56%, respectively; however, 
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For the maintenance phase, the primary endpoint was 
clinical remission at week 52; notable secondary endpoints 
included mucosal healing and corticosteroid-free remission 
at week 52. From cohorts 1 and 2, a total of 373 patients 
who were vedolizumab responders at week 6 were ran-
domized to receive placebo, vedolizumab every 4 weeks, 
or vedolizumab every 8 weeks. At week 52, 42% of the 
patients treated every 8 weeks and 45% of those treated 
every 4 weeks were in clinical remission, compared with 
16% of those given placebo (P<.001 for both vedolizumab 
groups). Mucosal healing rates ranged from 52% to 56% 
for vedolizumab, compared with 20% for placebo (P<.001). 
Notably, the corticosteroid-free remission rates at week 52 
were 31% in the patients with UC treated with vedoli-
zumab every 8 weeks and 45% in the patients with UC 
treated with vedolizumab every 4 weeks, compared with 
14% of the patients given placebo. Additionally, among the 
patients with prior anti-TNF failure, the week 52 remission 
rates were 35% to 37% for those treated with vedolizumab 
vs 5% for those given placebo. The rates of serious adverse 
events (vedolizumab 13% vs placebo 12%) and infection 
(vedolizumab 2% vs placebo 3%) were similar throughout 
the maintenance phase.48

GEMINI II
GEMINI II, another randomized, multicenter, placebo-
controlled trial, investigated the efficacy and safety of 
vedolizumab for patients with moderate to severe CD 
(CDAI score of 220 to 450 with recent objective data 
suggesting ongoing disease activity: C-reactive protein 
[CRP] level elevation, endoscopically visible active dis-
ease, or elevated fecal calprotectin with imaging-based 
evidence of disease activity); the study included patients 
with prior anti-TNF exposure. As in the UC trial, there 
were 2 cohorts; the patients in cohort 1 were random-
ized into a blinded induction study of vedolizumab at 
weeks 0 and 2 vs placebo, and those in cohort 2 received 
open-label vedolizumab at weeks 0 and 2. The week 6 
responders, defined as those with a decrease from their 
baseline CDAI score of at least 70, were then enrolled into 
the maintenance study and followed for up to 52 weeks. 
The 2 primary endpoints for week 6 were clinical remis-
sion (CDAI score ≤150) and clinical response, defined as 
a difference of 100 from the baseline CDAI score. There 
was no significant difference between the week 6 response 
rate of the vedolizumab-treated patients (31%) and that 
of the patients given placebo (26%; P=.23). Although the 
clinical remission rates were low for both groups, more of 
the vedolizumab-treated patients (15%) than those given 
placebo (7%) had a CDAI score of 150 or lower (P=.02) 
at week 6. Similar rates of response (34%) and remission 
(18%) were noted among the patients receiving open-
label induction vedolizumab as part of cohort 2. In addi-

tion, there was no significant difference between the CRP 
level change from baseline to week 6 of the vedolizumab 
group and that of the placebo group.49

For the maintenance phase, the primary endpoint was 
clinical remission at week 52, with notable secondary end-
points including corticosteroid-free remission and clinical 
response. From cohorts 1 and 2, a total of 461 vedolizumab 
responders at week 6 were randomized to receive placebo, 
vedolizumab every 4 weeks, or vedolizumab every 8 weeks. 
At week 52, the clinical remission rates of the vedolizumab-
treated patients with CD were 36% to 39%, compared with 
22% of the patients given placebo (P<.01 for both groups). 
Notably, at week 52, the clinical response rates (vedolizumab 
44%-46% vs placebo 30%) and corticosteroid-free remis-
sion rates (vedolizumab 29%-32% vs placebo 16%) were 
significantly different. Patients with CD and known prior 
anti-TNF failure who were treated with vedolizumab had 
clinical remission rates of 27% to 28% at week 52, compared 
with 17% for the patients given placebo (P=.02). These main-
tenance data suggest a potentially longer time to response/
remission during the induction phase for patients with CD, 
which may explain the lower remission and response rates at 
week 6. Serious adverse events were more common among 
the patients with CD treated with vedolizumab (24%) than 
among those given placebo (15%). Five deaths occurred dur-
ing the study period, 4 among vedolizumab-treated patients 
due to 1 of the following reasons: prescription medication 
overdose, myocarditis, septic shock following colonoscopy-
associated pneumoperitoneum, and sepsis in a patient with a 
known extensive venous thromboembolic burden.49

GEMINI III
A third randomized, controlled trial of vedolizumab, 
GEMINI III (A Phase 3, Randomized, Placebo-Con-
trolled, Blinded, Multicenter Study of the Induction and 
Maintenance of Clinical Response and Remission by 
Vedolizumab in Patients With Moderate to Severe Crohn’s 
Disease), focused more specifically on patients with mod-
erately to severely active CD, prior anti-TNF failure, and 
recent objective data suggestive of ongoing disease activity 
(CRP level elevations, endoscopically visible active disease, 
or elevated fecal calprotectin with imaging-based evidence 
of disease activity). Primary endpoints for induction and 
maintenance were the same as in GEMINI II. Among 
the 416 patients enrolled, 315 had experienced primary 
anti-TNF failure. At week 6, significantly more of the 
patients with anti-TNF failure receiving vedolizumab had 
a clinical response (39%), defined as a decrease from their 
baseline CDAI score of at least 100, than patients given 
placebo (22%; P=.001). Although the other primary end-
point, clinical remission, which was defined as a CDAI 
score of 150 or lower, did not differ significantly at week 
6 between the vedolizumab-treated patients (15%) and 
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placebo-treated patients (12%) with anti-TNF failure, the 
difference between the groups became more apparent at 
week 10, with 27% of the vedolizumab-treated patients 
vs 12% of the placebo-treated patients achieving clinical 
remission (P=.001).50 The rates of serious adverse events 
were similar in the vedolizumab-treated group (5%) and 
the placebo group (8%). 

GEMINI LTS
To examine the safety and tolerability of vedolizumab, a long-
term, open-label, 2-year extension study of subjects who had 
participated in a phase 2 or 3 vedolizumab trial, GEMINI 
LTS (A Phase 3, Open-Label Study to Determine the Long-
Term Safety and Efficacy of Vedolizumab [MLN0002] in 
Patients With Ulcerative Colitis and Crohn’s Disease) is 
currently under way. Based on the published studies, there 
appear to be similar adverse events across disease types (CD 
vs UC) among vedolizumab-treated patients. The most 
common adverse events reported in GEMINI I were colitis 
exacerbation (16%), headache (13%), and nasopharyngitis 
(13%).48 Among the vedolizumab-treated patients with CD 
in GEMINI II, the most common adverse events were CD 
flares (20%), arthralgia (14%), pyrexia (13%), nasopharyn-
gitis (12%), headache (12%), nausea (11%), and abdominal 
pain (10%).49 Vedolizumab-treated patients with CD or 
UC enrolled in the maintenance studies had similar overall 
adverse event rates compared with placebo-treated patients, 
with upper respiratory tract infections occurring more fre-
quently in the vedolizumab group. Serious adverse events 
were slightly more frequent among the vedolizumab-treated 
patients (19%) than in those given placebo (13%-15%), 
but no increased rates of gastrointestinal infections, includ-
ing Clostridium difficile infection, or neoplasms were noted 
across study groups.51 Notably, as of February 2013, there 
have been no reported cases of PML among vedolizumab-
treated patients based on aggregate data from the estimated 
3000 patients exposed to vedolizumab for a median of  
19 months.48,49 Pretreatment JC virus antibody status for the 
vedolizumab-exposed patients has not been reported because 
the commercial assay for testing was not available at the time 
of study recruitment, although at least 50% of patients with 
IBD have reported JC virus antibody positivity.52,53

Clinical Use

On May 20, 2014, the FDA approved vedolizumab for 
moderately to severely active UC, with the following 
indications: inducing and maintaining a clinical response, 
inducing and maintaining a clinical remission, improving 
the endoscopic appearance of the mucosa, and achieving 
a corticosteroid-free remission. For CD, the approved 
indications were achieving a clinical response, achieving 
a clinical remission, and achieving a corticosteroid-free 

remission. For both diseases, the drug was approved at 
a fixed dose of 300 mg per infusion for adult patients 
with moderately to severely active UC or CD who had 
an inadequate response to, lost their response to, or were 
intolerant of a TNF blocker or immunomodulator, or 
who had an inadequate response to, were intolerant of, or 
demonstrated dependence on corticosteroids.54

Vedolizumab is administered as a 300-mg infusion 
over 30 minutes at weeks 0, 2, and 6 for induction therapy 
and then at 8-week intervals for maintenance. If there is no 
evidence of meaningful therapeutic benefit by week 14, it 
is recommended to discontinue vedolizumab therapy. The 
utility of continued maintenance dosing of vedolizumab 
for nonresponders is debatable because the maintenance 
data presented in the clinical trials represented the subset 
of patients with an initial response to induction dosing. 
However, patients with CD or UC who were deemed 
nonresponders at week 6 received 300 mg of vedolizumab 
every 4 weeks as part of the open-label treatment group 
to be included as part of the longer-term safety analysis. 
A variable subset of these initial nonresponders were able 
to achieve a response (39% of those with UC and 22% of 
those with CD) or remission (15% of those with UC and 
11% of those with CD) at week 14. Among these week 14 
responders, the response (54% of those with UC and 25% 
of those with CD) and remission rates (35% of those with 
UC and 19% of those with CD) at week 52 were noted to 
be higher than the rates in placebo-treated patients. How-
ever, the data on the initial study nonresponders should be 
interpreted with caution because the trials were not pow-
ered to investigate this patient group nor was this analysis 
an initial study endpoint, and vedolizumab maintenance 
every 4 weeks is not currently an FDA-approved dosing 
schedule for clinical practice.55,56

Because of the increased risk for infection, vedolizumab 
should not be used concomitantly with anti-TNF drugs. It is 
rated as a pregnancy category B drug; however, it is unknown 
at present whether vedolizumab is passed into breast milk. 
No cases of PML have been reported in patients treated 
with vedolizumab, and JC antibody testing was not recom-
mended in the prescribing information approved by the 
FDA. However, the recommendation is to “monitor patients 
for any new or worsening neurologic signs or symptoms.”54

Conclusion

In the clinical trial setting, vedolizumab has demonstrated 
superiority over placebo for the induction and mainte-
nance of remission in patients with UC, including those 
with prior anti-TNF exposure. The response to induction 
in patients with CD does not appear to be as robust as 
that in patients with UC, although results for the efficacy 
of maintenance therapy demonstrate durable benefit. As 
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with any study design, the predetermined criteria and 
time points for assessing response or remission are fixed, 
and there are suggestions of data points with potentially 
increased efficacy if the assessment period for the primary 
endpoint is extended even by just a few weeks (eg, from 
week 6 to week 10) in the CD trials.

With the introduction of vedolizumab as another 
potentially effective therapy for patients with IBD, new 
questions emerge. Where in the therapeutic pyramid 
should vedolizumab be positioned? Should it be reserved 
for patients with disease that is refractory to anti-TNF 
treatment, or should it be considered on par with anti-TNF 
agents as a first-line biologic for corticosteroid-dependent 
patients with moderate to severe refractory disease? What 
about combination therapy with immunomodulators—can 
the effect of vedolizumab be potentiated by adding thio-
purines, as has been demonstrated with anti-TNF agents? 
Are the remission rates sustainable for the longer term, or 
does immunogenicity or other loss-of-response mechanisms 
limit durability in initial responders? Can increasing the 
dose by shortening the interval be of benefit to patients with 
a secondary loss of response? Will assays for serum levels 
and antivedolizumab antibodies become commercially 
available? As the utilization of vedolizumab in real-world 
practice increases and as additional, longer-term efficacy 
and safety data emerge, patient- and disease-specific char-
acteristics may be revealed to help guide the appropriate 
prescribing of antiadhesion molecule therapy relative to 
anti-TNF therapies. Regardless of the answers to these ques-
tions, the introduction of another non–TNF-based agent 
is timely as the management of IBD and affected patients 
becomes more complex. The introduction of vedolizumab 
as an additional option will offer the possibility of increasing 
disease-free remission for a greater proportion of patients 
with moderately to severely active UC and CD. 

Dr Ha serves on the advisory boards of and is a consultant for 
AbbVie and Takeda Pharmaceuticals. Dr Kornbluth serves on 
the advisory boards of and is a consultant for Prometheus Lab-
oratories, Janssen Pharmaceuticals, AbbVie Pharmaceuticals, 
Takeda Pharmaceutical USA, and Pfizer. He is on the speakers 
bureaus of AbbVie Pharmaceuticals, Janssen Pharmaceuticals, 
Takeda Pharmaceutical USA, Salix Pharmaceuticals, and 
Prometheus Laboratories.
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