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Abstract
AIM: To conduct a meta-analysis examining the 
effectiveness and safety of vedolizumab for the 
treatment of ulcerative colitis (UC).

METHODS: A search was conducted of MEDLINE, 
Cochrane, EMBASE, and Google Scholar on July 
31, 2013. Inclusion criteria were: (1) Randomized 
controlled trial (RCT); (2) Patients treated for UC; 
and (3) Intervention was vedolizumab. The following 
information/data were extracted from studies that 
met the inclusion criteria: the name of the first author, 
year of publication, study design, patient demographic 
information, response rate, remission rate, and adverse 
events. The primary outcome was clinical response 
rate, and the secondary outcomes were clinical 
remission rate and serious adverse events. Odds ratio 
(OR) with 95%CI were calculated for each outcome. 

RESULTS: Of 224 studies initially identified, three 
RCTs examining the use of vedolizumab meeting the 
inclusion criteria were included in the meta-analysis. All 
studies examined the use of vedolizumab at dosages 
ranging from 0.5 to 10 mg/kg body weight (one study 
used a standard dose of 300 mg). The follow-up 
periods were approximately 6 wk. The total number of 
patients in the intervention groups was 901, and in the 
control groups was 221. The mean age of the patients 
was approximately 41 years, and approximately half 
were males. The follow-up periods ranged from 43 
d to 6 wk. The clinical response and remission rates 
were significantly higher for patients who received 
vedolizumab as compared to control patients (clinical 
response: OR = 2.69; 95%CI: 1.94-3.74, P  < 0.001 
and remission rate: OR = 2.72; 95%CI: 1.76-4.19, P  
< 0.001). Serious adverse events were not higher in 
patients that received vedolizumab. 

CONCLUSION: This analysis supports the use of 
vedolizumab for the treatment of UC. 

Key words: Inflammatory bowel disease; Ulcerative 
colitis; Vedolizumab; MLN-002; Meta-analysis
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Core tip: Studies have suggested that vedolizumab 
may be effective in reducing intestinal inflammation 
in patients with ulcerative colitis (UC). This meta-
analysis including three randomized controlled trials 
showed that treatment with vedolizumab results in 
significantly higher clinical response and remission 
rates than placebo in patients with UC. Importantly, 
serious adverse events were not more common in 
vedolizumab-treated patients than control patients. 
This analysis supports the use of vedolizumab for the 
treatment of UC.
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INTRODUCTION
Inflammatory bowel disease (IBD), an inflammatory 
condition of the colon and small intestine, is an 
autoimmune disease in which the body’s own immune 
system attacks elements of the digestive system[1,2]. 
The main forms of IBD are Crohn’s disease (CD) and 
ulcerative colitis (UC), and the primary difference 
between the two is the location and nature of the 
inflammatory changes[1,2]. CD may affect any part of 
the gastrointestinal tract from mouth to anus, and 
can result in a wide variety of symptoms including 
abdominal pain, diarrhea, vomiting, and weight 
loss[1,2]. UC is more common than CD with a reported 
incidence of nine to 20 cases per 100000 person 
years, and a prevalence of approximately 150 to 300 
cases per 100000 persons[1]. The incidence of both CD 
and UC has been increasing in China in the past two 
decades[3].

In UC, characteristic ulcers or open sores are restri­
cted to the colonic mucosa, and the main symptom 
of active disease is typically the gradual onset of 
constant diarrhea mixed with blood[1]. UC can occur 
at any age, but onset is typically between 15 and 30 
years of age[1]. Diagnostic studies include tests of 
blood and stool, colonoscopy or sigmoidoscopy, and 
imaging studies. Medical treatments for UC include 
anti-inflammatory agents such as 5-aminosalycilate 
compounds, systemic corticosteroids, topical corticos­
teroids, and immunomodulators, but all have certain 
side effects and are not effective in all cases[1,2]. 
Despite the success of anti-tumor necrosis factor 
therapies in the treatment of UC, a considerable 
proportion of patients are refractory to treatment[4,5]. 
In severe cases refractory to medical treatment 
colectomy is necessary.  

Integrins are transmembrane receptors that 
mediate the attachment between a cell and its 
surroundings, such as other cells or the extracellular 

matrix[6,7]. Integrins interact with other proteins such as 
cadherins, immunoglobulin superfamily cell adhesion 
molecules, selectins, and syndecans to mediate cell-
cell and cell-matrix interaction and communication[6,7]. 
Alpha4beta7 (α4β7) integrin is found on circulating 
T lymphocytes, and is involved in the recruitment 
of leukocytes to the gastrointestinal tract[8]. Integrin 
antagonists are a new class of agents that inhibit 
leukocyte adhesion and aim to selectively inhibit the 
inflammatory pathway[4]. Vedolizumab (MNL-02) is a 
recombinant humanized IgG1 monoclonal antibody 
that inhibits adhesion and migration of leukocytes 
into the gastrointestinal tract by binding the α4β7 
integrin[9]. Early animal[10] and human studies[11] 

suggested that MLN-02 may be effective in reducing 
intestinal inflammation in patients with UC.  

The purpose of this meta-analysis is to examine 
the efficacy and safety vedolizumab for the treatment 
of UC.

MATERIALS AND METHODS
Methods
The procedures performed in this meta-analysis are 
in accordance with recent guidelines for the reporting 
of meta-analyses (PRISMA guidelines). Meta-analysis 
does not involve human subjects and does not require 
Institutional Review Board review.

Data sources and searches
We conducted a systematic search of electronic 
databases and the bibliographies of all eligible studies 
to identify all relevant studies. A search was conducted 
of MEDLINE, Cochrane, EMBASE, and Google Scholar 
on July 31, 2013 using combinations of the search 
terms vedolizumab/MLN0002/MLN-02, inflammatory 
bowel disease, and ulcerative colitis.

Study selection
Studies were selected for inclusion in this analysis 
based on the following criteria: (1) Randomized 
controlled trial (RCT); (2) Patients treated for UC (if 
the study enrolled patients with IBD, only those with 
UC were included); and (3) The intervention was 
vedolizumab. Non-English publications were excluded.

Data extraction and quality assessment
Studies were identified using the search strategy 
by two independent reviewers. When there was 
uncertainty regarding eligibility, a third reviewer was 
consulted. References of identified studies were hand 
searched for other relevant studies. The following 
information/data were extracted from studies that 
met the inclusion criteria: the name of the first author, 
year of publication, study design, patient demographic 
information, response rate, remission rate, and 
adverse events (AEs).

The methodological quality of each study was 
assessed using the risk-of-bias assessment tool 
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outlined in the Cochrane Handbook for Systematic 
Reviews of Interventions (version 5.1.0)[12]. Two 
reviewers subjectively reviewed all studies and 
assigned a value of “low risk,” “high risk,” or “unclear” 
to the following: (1) random sequence generation; 
(2) allocation concealment; (3) blinding (patients, 
personnel, and assessor); (4) adequate assessment 
of each outcome; (5) selective outcome reporting 
avoided; and (6) if the analysis included an intention-
to-treat analysis.

Statistical analysis
The primary outcome was clinical response rate, 
and the secondary outcomes were clinical remission 
rate and serious adverse events. For each outcome, 
the odds ratio (OR) with 95%CI was calculated. 
Heterogeneity among the studies was assessed by the 
Cochran’s Q test and the I2 statistic. For Cochran’s Q, a 
value of P < 0.10 was considered to indicate statistically 
significant heterogeneity. If either the Q statistics (P < 
0.1) or I2 statistic (> 50%) indicated the existence of 
significant heterogeneity between studies, a random-
effects model of analysis (DerSimonian-Laird method) 
was used. Otherwise, a fixed-effect model of analysis 
(Mantel-Haenszel method) was used. Pooled ORs for 
the three outcomes were calculated; a two-sided P 
value < 0.05 was considered to indicate statistical 
significance. Sensitivity analysis was performed for the 
three outcomes based on the leave-one-out approach. 
As more than five studies are required to detect 
funnel plot asymmetry[13], publication bias was not 
assessed if less than five studies were identified with 
data for a particular outcome measure. All statistical 
analyses were performed using the statistical software 
Comprehensive Meta-Analysis, version 2.0 (Biostat, 
Englewood, NJ, United States).

RESULTS
Literature search
A flow diagram of study selection is shown in Figure 
1. A total of 224 potentially relevant studies were 
identified in the literature search, and after screening 
218 studies were excluded. Thus, 6 full-text articles 
were reviewed of which three was excluded because 
they were not RCT design. Finally, a total of three RCTs 
were included in the meta-analysis[14-16].

Description of studies
The characteristics of the three studies included in the 
meta-analysis are summarized in Table 1. All studies 
examined the use of vedolizumab at dosages ranging 
from 0.5 to 10 mg/kg body weight (one study used 
a standard dose of 300 mg). The total number of 
patients in the intervention groups was 901, and in the 
control groups was 221. The mean age of the patients 
was approximately 41 years, and approximately half 
were males. The follow-up periods were approximately 
6 wk. 

Quality assessment
The “risk of bias” summary is presented in Figure 2A, 
and an overall assessment of risk of bias is presented 
in Figure 2B. The random sequence and allocation 
concealment were appropriate in all three studies. The 
patients and personnel were blinded in two studies; 
however, none of the studies provided information on 
the blinding of outcome assessors. All studies were 
at a low risk of attrition bias and reporting bias. In 
addition, intention-to-treat analysis was used in all 
three studies. 

Meta-analysis 
Clinical response rate: The clinical response rates of 
the intervention groups ranged from 47.1% to 59.3% 
and of the control groups ranged from 25.5% to 
33.3% (Table 2). There was no evidence of significant 
heterogeneity when data from the studies were pooled 
(Q = 0.113, df = 2, P = 0.945, I2 = 0%); therefore, a 
fixed-effect model was used for analysis of the clinical 
response rate (pooled of all intervention groups) (Figure 
3A). The overall analysis revealed the clinical response 
rate was significantly higher for patients who received 
vedolizumab as compared to control patients (OR = 
2.69, 95%CI: 1.94-3.74, P < 0.001). 

Subgroup analysis for the pooled clinical response 
rate was performed according to the dosage of 
intervention drug. The studies of Feagan et al[14] 

and Parikh et al[16] were included in the analysis of 
clinical response rate of patients who received 2 mg 
of drug per kilogram of body weight and the studies 
of Feagan et al[15] and Parikh et al[16] were included in 
the analysis of clinical response rate of patients who 
received 6 mg of drug per kilogram of body weight. 
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Figure 1  Flow diagram of study selection.
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no evidence of significant heterogeneity when data 
from the 6 mg per kilogram studies were pooled (Q = 
0.095, df = 1, P = 0.758, I2 = 0%); therefore, a fixed-
effect model was used for analysis of clinical response 
rate (Figure 3C). The overall analysis revealed the 
clinical response rate (6 mg) was significantly higher 
for patients who received vedolizumab as compared to 
control patients (P < 0.001).

Clinical remission rate: The clinical remission rates 
of the intervention groups ranged from 16.9% to 
58%, and of the control groups ranged from 5.4% to 
50% (Table 2). There was no evidence of significant 
heterogeneity when data from the studies were 
pooled (Q = 2.337, df = 2, P = 0.311, I2 = 14.43%); 
therefore, a fixed-effect model was used for analysis of 
clinical remission rate (Figure 4). The overall analysis 
revealed the clinical remission rate was significantly 
higher for patients who received vedolizumab as 
compared to control patients (OR = 2.72, 95%CI: 

Patients who received 300 mg of vedolizumab in the 
study of Feagan et al[15] were included in the analysis 
of clinical response rate of patients who received 6 mg 
of drug per kilogram of body weight because 300 mg 
is approximately 6 mg of drug per kilogram of body 
weight. For the 2 mg per kilogram group, the clinical 
response rates of the intervention groups ranged from 
50% to 53%,and of the control groups ranged from 
33% to 33.3%. For the 6 mg per kilogram group, 
the clinical response rates of the intervention groups 
ranged from 47.1% to 63.3%, and of the control 
groups ranged from 25.5% to 33.3%. There was no 
evidence of significant heterogeneity when data from 
the 2 mg per kilogram studies were pooled (Q = 0.018, 
df = 1, P = 0.892, I2 = 0%); therefore, a fixed-effect 
model was used for analysis of clinical response rate 
(Figure 3B). The overall analysis revealed the clinical 
response rate (2 mg) was significantly higher for 
patients who received vedolizumab as compared to 
control patients (P = 0.019). In addition, there was 
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Table 1  Characteristics of studies included in the meta-analysis

Ref. Study type Follow-up 
periods

Group Drug Drug 
dosage

Number of 
cases

Age, yr Male

Feaganet al[14], 2005 RCT 6 wk
Intervention 1

MLN-02
0.5 mg/kg   58 41.6 ± 14.7 56.9%

Intervention 2 2 mg/kg   60 43.8 ± 14.6 50.0%
Control Placebo NA   63 38.9 ± 13.4 55.6%

Feagan et al[15], 2013 
Randomized 

allocation
6 wk

Intervention Vedolizumab 300 mg 746 40.1 ± 13.2 58.0%
Control Placebo NA 149 41.1 ± 1.25 61.7%

Parikh et al[16], 2012 RCT 43 d

Intervention 1
Vedolizumab

2 mg/kg   12 39 (30-49)1 33.3%
Intervention 2 6 mg/kg   14 47 (19-61)1 50.0%
Intervention 3 10 mg/kg   11 41 (26-69)1 45.5%

Control Placebo NA     9 33 (21-51)1 33.3%

1Median (range). RCT: Randomized controlled trial; NA: No data available.
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Study name Comparison Odds ratio Lower limit Upper limit Z  value P  value Odds ratio and 95%CI Relative weight 
(fixed)

Feagan BG (2005) Intervention 
vs  Control

2.96 1.56 5.61 3.32 0.001 26.31 

Feagan BG (2013) Intervention 
vs  Control

2.60 1.75 3.86 4.74 0.000 69.09 

Parikh A (2012) Intervention 
vs  Control

2.63 0.57 12.18 1.24 0.215   4.61 

Combined 2.69 1.94 3.74 5.91 0.000 

Heterogeneity test: Q  = 0.113, df  = 2, P  = 0.945, I 2 = 0%

Study name Comparison Odds ratio Lower limit Upper limit Z  value P  value Odds ratio and 95%CI Relative weight 
(fixed)

Feagan BG (2005) Intervention 
vs  Control

2.29 1.10   4.75 2.22 0.026 85.73 

Parikh A (2012) Intervention 
vs  Control

2.00 0.33 11.99 0.76 0.447 14.27 

Combined 2.25 1.14   4.42 2.35 0.019 

Heterogeneity test: Q  = 0.018, df  = 1, P  = 0.892, I 2 = 0%

Study name Comparison Odds ratio Lower limit Upper limit Z  value P  value Odds ratio and 95%CI Relative weight 
(fixed)

Feagan BG (2013) Intervention 
vs  Control

2.60 1.75   3.86 4.74 0.000 95.20 

Parikh A (2012) Intervention 
vs  Control

3.45 0.59 20.11 1.38 0.168   4.80 

Combined 2.64 1.79   3.88 4.93 0.000 

Heterogeneity test: Q  = 0.095, df  = 1, P  = 0.758, I 2 = 0%
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Table 2  Clinical response and clinical remission rates of studies included in the meta-analysis

Ref. Group Drug Definition of clinical response Clinical response rate Definition of clinical remission Clinical remission rate

Feagan 
et al[14]

Intervention 1 MLN-02 An improvement of 3 points or 
more on the ulcerative colitis 

clinical score (modification of the 
Mayo Clinic Scoring system)

66% 59.3%1 Ulcerative colitis clinical 
score  of 0 or 1 and a modified 
Baron score of 0 or 1 with no 
evidence of rectal bleeding

32.2%1

Intervention 2 53%
Control Placebo 33% 14.0%

Feagan 
et al[15]

Intervention Vedolizumab A reduction in the Mayo Clinic 
score of at least 3 points and a 
decrease of at least 30% from 

baseline, with an accompanying 
decrease in the rectal bleeding 

subscore of at least 1 point or an 
absolute rectal bleeding subscore 

of 0 or 1

47.1% Mayo Clinic score of 2 or 
lower and no subscore higher 
than 1, and mucosal healing, 

defined as an endoscopic 
subscore of 0 or 1

16.9%
Control Placebo 25.5%   5.4%

Parikh 
et al[16]

Intervention 1 Vedolizumab A decrease from baseline in the 
partial Mayo score (PMS) of ≥ 
2 points and ≥ 25%, with an 

accompanying decrease in the 
subscore for rectal bleeding of ≥ 1 
point or an absolute subscore for 

rectal bleeding of 0 or 1.

50% 56.8%1 PMS of ≤ 2 with no individual 
subscore > 1

  58%1

Intervention 2 63.3%
Intervention 3 53.3%

Control Placebo 33.3%   50%

1Pooled of all intervention groups. MNL-02: Vedolizumab.

C

B

A

0.01         0.1           1             10          100
      Favours control        Favours interventions

0.01         0.1           1             10          100
      Favours control        Favours interventions

0.01         0.1           1             10          100
      Favours control        Favours interventions

Figure 3  Forest plots of the meta-analysis of clinical response rate. A: Pooled of all intervention groups; B: Drug dose: 2 mg/kg; C: Drug dose: 6 mg/kg.
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1.76-4.19, P < 0.001).

Adverse event rate: A summary of general AEs and 
serious adverse events (SAEs) is shown in Table 3. The 
most common general AEs in all studies, and in both 
intervention and control groups was aggravation of UC, 
and the incidence in the intervention groups ranged 
from 0% to 50%, and in the control groups from 38% 
to 44%. Other common general AEs included nausea, 
headaches, fatigue, nasopharyngitis, and abdominal 
pain. A statistical analysis was only performed for 
SAEs. In the intervention groups, the frequency of 
SAEs ranged from 0% to 20%, and in the control 
groups ranged from 0% to 25%. There was evidence 
of significant heterogeneity when data from the 
studies were pooled (Q = 9.07, df = 2, P = 0.011, I2 = 
77.94%); therefore, a random-effects model was used 
for analysis of SAEs (Figure 5). The overall analysis 
revealed the SAE rate was not significantly different for 
patients who received vedolizumab as compared with 
control patients (P = 0.675).

Sensitivity analysis
Figure 6 shows the results of the meta-analysis with 
one study removed-in-turn for the clinical response 
rate (pooled of all intervention groups); clinical 
remission rate; and SAE rate. For the clinical response 
rate (pooled of all intervention groups) and clinical 
remission rate, the direction and magnitude of the 
pooled estimate varied consistently, indicating good 
reliability. For the SAE rate, the pooled estimate 
was different when one study was left-out-in-turn, 
indicating poor reliability.

DISCUSSION
Summary of results
The results of this meta-analysis including three RCTs 
showed that the clinical response and remission rates 
were significantly higher for patients with UC treated 
with vedolizumab as compared to control patients, and 
SAEs were not more common in vedolizumab-treated 
patients than control patients. 
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Study name Comparison Odds ratio Lower limit Upper limit Z  value P  value Odds ratio and 95%CI Relative weight 
(fixed)

Feagan BG (2005) Intervention 
vs  Control

2.92 1.55 5.50 3.31 0.001 46.57 

Feagan BG (2013) Intervention 
vs  Control

3.56 1.71 7.44 3.38 0.001 34.61 

Parikh A (2012) Intervention 
vs  Control

1.38 0.51 3.75 0.63 0.526 18.82 

Combined 2.72 1.76 4.19 4.52 0.000 

Heterogeneity test: Q  = 2.337, df  = 2, P  = 0.311, I 2 = 14.43%

0.01         0.1           1             10          100
      Favours control        Favours interventions

Figure 4  Forest plot of the meta-analysis of clinical remission rate.

Table 3  Summary of most common adverse events (occurring in 10% or more of patients in any group)

Ref. Group General adverse events1

Ulcerative 
colitis 

aggravated

Nausea/
vomiting

Headache Frequent 
bowel 

movements

Fatigue Upper respiratory 
tract infection

Abdominal 
pain/

tenderness

Arthralgia Dizziness Rash

Feagan 
et al[14]

Intervention 1 29 (50)   21 (36) 12 (21) 10 (17) 8 (14) 8 (14) 10 (17) 4 (7) 6 (10) 6 (10)
Intervention 2 22 (37)   13 (22) 11 (18) 5 (8) 5 (8) 8 (13) 6 (10) 7 (12) 4 (7) 4 (7)

Control 24 (38)   15 (24) 13 (21) 10 (16) 7 (11) 5 (8) 16 (25) 5 (8) 1 (2) 4 (6)
Feagan 
et al[15]

Intervention 97 (13) 38 (5) 80 (11) NA 33 (4) 132 (18) 50 (7) 56 (8) NA NA
Control 58 (39)   19 (13) 28 (19) NA 10 (7) 47 (32) 10 (7) 25 (17) NA NA

Parikh et 
al[16]

Intervention 1   2 (17) NA 2 (17) NA NA 4 (33) NA NA 1 (8) NA
Intervention 2 1 (7) NA 3 (21) NA NA 3 (21) NA NA 0 (0) NA
Intervention 3 0 (0) NA 2 (18) NA NA 1 (9) NA NA 0 (0) NA

Control   4 (44) NA 1 (11) NA NA 4 (44) NA NA 1 (11) NA
Feagan 
et al[14]

Intervention 1   6 (10) NA NA NA NA NA NA 6 (10) 18 (15)2

Intervention 2 3 (5) NA NA NA NA NA NA 12 (20)
Control 8 (13) NA NA NA NA NA NA 6 (10)

Feagan 
et al[15]

Intervention NA 35 (5) 13 (2) NA NA NA NA 77 (10)
Control NA   16 (11)   36 (24) NA NA NA NA 37 (25)

Parikh et 
al[16]

Intervention 1 NA NA   0 (0) 0 (0) 0 (0) 1 (8) 0 (0) 1 (8) 2 (5)2

Intervention 2 NA NA     2 (14)   2 (14)   2 (14) 0 (0) 0 (0) 0 (0)
Intervention 3 NA NA   0 (0) 0 (0) 0 (0) 0 (0) 1 (9) 1 (9)

Control NA NA   0 (0) 0 (0) 0 (0)   1 (11)   1 (11) 0 (0)

1Data reported as n (%); 2Pooled of all intervention groups. NA: Not available.
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Explanations
UC is a relapsing disease that is difficult to treat, 
and a large percentage of patients are refractory to 
traditional medical management[1,2]. When medical 
treatment fails, the only recourse is colectomy. Since 
the discovery of integrins, a large amount of research 
has been devoted to elucidation of their functions, and 
they have been found to be viable therapeutic targets 
against thrombosis and inflammatory disease[6,7]. 
Because uncontrolled inflammation is the hallmark 
characteristic of UC, inflammatory mediators such as 
integrins have been investigated as therapeutic targets 
and shown promising results for the treatment of UC[4].

Integrin agonists block the lymphocyte-homing 
mechanism of T lymphocytes. In patients with IBD, 
there is recruitment of large numbers of T cells to 
the intestinal mucosa, and α4β7 integrin, which is 
found on circulating T lymphocytes and is involved in 
their recruitment to the gastrointestinal tract[4,7]. The 
α4β7 integrin is activated on the lymphocyte surface 
membrane, and binds with its glycosaminoglycan 
ligand [mucosal addressin-cell adhesion molecule-1 
(MAdCAM-1)] located on the surface membrane 
of endothelial cells[9,17]. This binding results in 
lymphocytes migrating into the lamina propria and 
tissue, and subsequent inflammation[9,17]. Study has 
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Study name Comparison Odds ratio Lower limit Upper limit Z  value P  value Odds ratio and 95%CI Relative weight 
(fixed)

Feagan BG (2005) Intervention 
vs  Control

1.63 0.62 4.26 0.99 0.323 39.48 

Feagan BG (2013) Intervention 
vs  Control

0.33 0.21 0.52 -4.88 0.000 47.08 

Parikh A (2012) Intervention 
vs  Control

1.34 0.06 30.27 0.18 0.855 13.44 

Combined 0.75 0.20 2.87 -0.42 0.675 

Heterogeneity test: Q  = 9.07, df  = 2, P  = 0.011, I 2 = 77.94%

Study name Comparison Odds ratio Lower limit Upper limit Z  value P  value Odds ratio and 95%CI

Feagan BG (2005) Intervention 
vs  Control

2.60 1.78 3.82 4.90 0.000 

Feagan BG (2013) Intervention 
vs  Control

2.91 1.61 5.25 3.54 0.000 

Parikh A (2012) Intervention 
vs  Control

2.70 1.92 3.77 5.77 0.000 

Study name Comparison Odds ratio Lower limit Upper limit Z  value P  value Odds ratio and 95%CI

Feagan BG (2005) Intervention 
vs  Control

2.55 1.41 4.61 3.10 0.002 

Feagan BG (2013) Intervention 
vs  Control

2.35 1.38 4.02 3.13 0.002 

Parikh A (2012) Intervention 
vs  Control

3.18 1.96 5.14 4.72 0.000 

Study name Comparison Odds ratio Lower limit Upper limit Z  value P  value Odds ratio and 95%CI

Feagan BG (2005) Intervention
vs  Control

0.34 0.22 0.53 -4.81 0.000 

Feagan BG (2013) Intervention
vs  Control

1.60 0.64 4.01 1.00 0.318 

Parikh A (2012) Intervention
vs  Control

0.69 0.15 3.26 -0.46 0.643 

Figure 5  Forest plot of the meta-analysis of serious adverse events.

Figure 6  Sensitivity analysis for the influence of individual studies on pooled estimates as determined using the leave-one-out method. A: Clinical response 
rate; B: Clinical remission rate; C: Serious adverse event rate.
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shown that there are significantly higher levels of α4β7 
integrin and MAdCAM-1 in the colons of IBD patients 
than patients with irritable bowel syndrome[18]. It 
has also been shown that there are lower numbers 
of t-lymphocytes with α4β7 integrin in the peripheral 
blood of patients with inflammation of the colon[19].

Initial studies which examined natalizumab, a 
humanized monoclonal antibody that inhibits α4 
integrin, showed that it was effective in inducing 
remission in patients with CD[20,21]. However, 
studies suggested that its use in patients with 
CD receiving multidrug therapy was associated 
with the development of progressive multifocal 
leukoencephalopathy (PML)[22]. Unlike natalizumab, 
which inhibits both α4β1 and α4β7 integrin and 
thus affects multiple organs, vedolizumab is gut-
specific[23,24], and no cases of PML have been reported 
with its use[25].

The initial phase Ⅱ trial of vedolizumab[14] showed 
that the drug was more effective than placebo for 
the induction of clinical and endoscopic remission in 
patients with active UC. Subsequent phase Ⅲ trials 
confirmed that vedolizumab was effective for the 
induction and maintenance of remission in patients 
with UC[15]. Parikh et al[16], also included in this meta-
analysis, showed that a dose of vedolizumab up to 10 
mg/kg body weight was well tolerated, and that more 
patients treated with vedolizumab achieved a clinical 
response as compared with those treated with placebo. 
Importantly, no significant safety issues, including 
significant infections, have been noted in any studies 
using vedolizumab to treat UC[14-16,25].

The aforementioned studies were relatively short-
term. A longer-term phase Ⅲ study is currently being 
conducted in which patients who were involved in prior 
trials will have the option to enter a study in which 
they will receive vedolizumab every 4 wk for up to 100 
wk[26].

While the three studies included in the meta-
analysis did not all report the same general AEs, 
aggravation of UC as the most common AE was 
consistent between the studies as were other 
common AEs including nausea, headaches, fatigue, 
nasopharyngitis, and abdominal pain. These findings 
are consistent with those of other studies that have 
examined the use of vedolizumab and natalizumab for 
the treatment of UC[11,20,21].

Limitations
The primary limitation of this meta-analysis is the 
small number of RCTs available for inclusion. Also, the 
length of follow-up in the studies was not long enough 
to evaluate the effectiveness of clinical remission, and 
endoscopic outcomes were not evaluated in all studies. 
Thus, care should be used when interpreting the 
results of this meta-analysis.

In conclusion, the results of this meta-analysis 
showed that treatment with vedolizumab results in 

significantly higher clinical response and remission 
rates than placebo in patients with UC. Importantly, 
SAEs were not more common in vedolizumab-treated 
patients than control patients. This analysis supports 
the use of vedolizumab for the treatment of UC. 

COMMENTS
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Inflammatory bowel disease (IBD) is an autoimmune disease in which the body’
s own immune system attacks elements of the digestive system. Ulcerative 
colitis (UC) is one form of IBD in which characteristic ulcers or open sores 
are restricted to the colonic mucosa. The main symptom of active disease 
is typically the gradual onset of constant diarrhea mixed with blood. To date 
there is no satisfactory treatment for UC, and in refractory cases colectomy is 
necessary. 
Research frontiers
In patients with IBD, there is recruitment of large numbers of T cells to the 
intestinal mucosa, and alpha4beta7 (α4β7) integrin, which is found on 
circulating T lymphocytes, is involved in their recruitment to the gastrointestinal 
tract. Integrin antagonists are new class of agents that inhibit leukocyte 
adhesion and aim to selectively inhibit the inflammatory pathway by blocking 
the lymphocyte-homing mechanism of T lymphocytes. 
Innovations and breakthroughs
Vedolizumab is a recombinant humanized IgG1 monoclonal antibody that 
inhibits adhesion and migration of leukocytes into the gastrointestinal tract by 
binding the integrin associated with their recruitment. Early animal and human 
studies have suggested that vedolizumab may be effective in reducing intestinal 
inflammation in patients with UC.  
Applications
The initial phase Ⅱ trial of vedolizumab showed that the drug was more 
effective than placebo for the induction of clinical and endoscopic remission in 
patients with active UC. Subsequent phase Ⅲ trials confirmed that vedolizumab 
was effective for the induction and maintenance of remission in patients with 
UC. While the aforementioned studies were relatively short, a longer-term 
phase Ⅲ study is currently being conducted.
Terminology
Integrins are transmembrane receptors that mediate the attachment between 
a cell and its surroundings, and they interact with other proteins such as 
cadherins, immunoglobulin superfamily cell adhesion molecules, selectins, and 
syndecans to mediate cell-cell and cell-matrix interaction and communication. 
α4β7 integrin is found on circulating T lymphocytes, and is involved in the 
recruitment of leukocytes to the gastrointestinal tract. Integrin antagonists, 
which inhibit leukocyte adhesion, have shown promise in the treatment of UC.
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