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Low Frequency of Opportunistic Infections in Patients Receiving 
Vedolizumab in Clinical Trials and Post-Marketing Setting

Siew C. Ng, PhD,* Ida Normiha Hilmi, MBBCh,† Aimee Blake, BSc,‡ Fatima Bhayat, MBChB,§  
Shashi Adsul, MD,¶ Qasim Rana Khan, MBBS,‖ and Deng-Chyang Wu, MD**

Background: Vedolizumab (ENTYVIO) is a humanized α4β7 integrin antagonist approved for the treatment of inflammatory bowel disease, which 
selectively blocks gut-specific lymphocyte trafficking. We evaluated the risk of opportunistic infections of interest in patients treated with vedolizumab.

Methods: We determined the frequency of opportunistic infections and tuberculosis in patients receiving vedolizumab in phase 3 clinical trials 
and post-marketing settings. We also evaluated adverse events reported in the post-marketing setting in patients with a history of or concurrent 
hepatitis B/C virus infection.

Results: The incidence of opportunistic infections in patients receiving vedolizumab was 0.7 (GEMINI 1 and 2 clinical trials) and 1.0 (long-term safety 
study) per 100 patient-years, with 217 events reported in approximately 114,071 patient-years of exposure (post-marketing setting). Most opportunistic 
infections were nonserious and the majority of patients continued treatment with vedolizumab. Clostridium difficile was the most commonly reported 
infection, with an incidence rate of 0.5 per 100 patient-years (clinical trials). Tuberculosis was reported at 0.1 per 100 patient-years (clinical trials), with 7 
events in the post-marketing setting. No tuberculosis-related deaths were reported in either setting. No cases of progressive multifocal leukoencephalopa-
thy were reported. In 29 patients with a history of or concurrent hepatitis B/C infection in the post-marketing setting, no viral reactivation was observed.

Conclusions: Clinical trials and post-marketing data showed that the rate of serious opportunistic infections in patients receiving vedolizumab 
was low and most patients could continue vedolizumab treatment. The frequency of tuberculosis infection was also low and no hepatitis B/C viral 
reactivation was reported.
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INTRODUCTION
The treatment goals for patients with inflammatory 

bowel disease (IBD) include inducing and maintaining clin-
ical remission and avoiding complications, hospitalization, 
and surgery. Biological agents used for the treatment of 
IBD, such as tumor necrosis factor (TNF) antagonists, are 
associated with systemic immunosuppression.1, 2 The risk 
of opportunistic infections in IBD increases with the use of 
biologics (odds ratio 1.9),3 including TNF antagonists.4–6 
Opportunistic infections have been reported among patients 
with IBD receiving TNF antagonists (with incidence rates [IR] 
per 100 patient-years [PY] of exposure) and include candid-
iasis (IR 1.7), herpes simplex (IR 1.1), herpes zoster (IR 1.1), 
abdominal abscess (IR 0.9), sepsis (IR 0.8), Clostridium diffi-
cile (C. difficile) colitis/diarrhea (IR 0.4), histoplasmosis (IR 
0.1), and cytomegalovirus (CMV) colitis (IR <0.1).7 In par-
ticular, TNF antagonist use is associated with an increased 
risk of new tuberculosis infection and reactivation of latent 
tuberculosis.4 In TNF antagonist-treated patients with IBD, 
1.7% and 3.1% of patients in studies conducted in Spain8 and 
the Republic of Korea,9 respectively, developed tuberculosis 
(general population incidence in 2015: 12/100,000 popula-
tion [Spain]; 80/100,000 population [Korea]).10 TNF antago-
nists could also predispose to reactivation of viral hepatitis, 
especially hepatitis B virus (HBV) infection.11 The frequency 
of HBV reactivation reported in patients with IBD receiving 
immunosuppressive therapy varied from 17% (1 in 6 patients) 
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to 36% (9 in 25 patients); HBV reactivation was significantly 
associated with treatment with more than one immunosuppres-
sive therapy, particularly when one of the therapies was a TNF 
antagonist.12, 13

Vedolizumab (ENTYVIO; Takeda Pharmaceuticals, 
Deerfield, IL) is a humanized monoclonal antibody that 
targets α4β7 integrin and selectively blocks the interaction 
of  α4β7 with mucosal addressin cell adhesion molecule-1, 
thereby inhibiting the migration of  memory T lymphocytes 
across the endothelium into inflamed gastrointestinal tissue.14, 

15 Vedolizumab is approved for the treatment of  adults with 
moderately to severely active ulcerative colitis or Crohn’s dis-
ease.16 The gut-selective mode of  action of  vedolizumab should 
theoretically be associated with a lower risk of  infections. An 
integrated analysis of  safety data from 6 vedolizumab clinical 
trials reported that vedolizumab was not associated with an 
increased risk of  opportunistic infections compared with pla-
cebo, and tuberculosis was also reported infrequently (0.1/100 
PY, 95% confidence interval [CI] 0.0–0.2).17 The clinical trials 
had excluded patients with chronic HBV or hepatitis C virus 
(HCV) infection. Thus, clinical evidence on the risk of  reacti-
vation of  HBV or HCV infection with vedolizumab therapy 
has so far been lacking.

Safety data have been collected from an ongoing long-
term safety study of vedolizumab in IBD and, since the mar-
ket approval of vedolizumab in May 2014, additional safety 
data have also been collected from post-marketing surveillance. 
Taken together, these data provide further insights on the long-
term safety of vedolizumab.

Here, we report the frequency of opportunistic infections 
and tuberculosis in patients treated with vedolizumab in clinical 
trials and the post-marketing setting. The adverse event profile 
observed in patients with a history of or concurrent HBV or 
HCV infection who had received vedolizumab in the post-mar-
keting setting was also characterized.

MATERIALS AND METHODS
Safety data were obtained from 2 randomized, place-

bo-controlled trials of vedolizumab for ulcerative colitis and 
Crohn’s disease (GEMINI 1 and GEMINI 2, respectively),18, 

19 an ongoing long-term safety (LTS) study,20, 21 and the ved-
olizumab Global Safety Database (Figure  1). Data from the 
GEMINI 1 and GEMINI 2 clinical trials were pooled. In the 
clinical trials, patients were excluded if  they had active or latent 
tuberculosis at screening, evidenced by a history of tubercu-
losis, a positive diagnostic tuberculosis test within 1  month 
prior to enrollment, or a chest radiograph within 3 months of 
enrollment in which active or latent tuberculosis could not be 
excluded. The clinical trials excluded patients with chronic HBV 
or HCV infection, so safety data from patients with a history of 
HBV or HCV infection reflect the post-marketing setting only.

Ethical Considerations
Patients enrolled in clinical trials, postauthorization 

safety studies, and patient support and market research pro-
grams provided informed consent for participation in the stud-
ies, including the collection of adverse event data. Institutional 
Review Board review and approvals were obtained for these 
studies.

Data Sets

GEMINI 1 and GEMINI 2
These phase 3 clinical trials were designed to assess the 

efficacy and safety of vedolizumab 300  mg IV vs placebo as 
induction (at Week 0 and Week 2)  and maintenance therapy 
(4-weekly or 8-weekly IV injections from Week 6 up to Week 
52). The eligibility criteria for these studies have been reported 
previously.18, 19 In brief, patients had moderately to severely 
active ulcerative colitis or Crohn’s disease and a history of 

FIGURE 1. Analysis populations. *Excludes those patients receiving vedolizumab in the induction phase who were randomized to placebo in 
the maintenance phase. Clinical trials registered at clinicaltrials.gov with numbers NCT00783718 (GEMINI 1), NCT00783692 (GEMINI 2), and 
NCT00790933 (GEMINI LTS). LTS indicates long-term safety; RCT, randomized controlled trial.
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unsuccessful treatment with one or more of immunomodula-
tors, TNF antagonists, or corticosteroids.

GEMINI LTS study
The GEMINI LTS study was designed to evaluate the 

long-term safety of vedolizumab 300  mg IV every 4 weeks 
and enrolled patients with ulcerative colitis or Crohn’s disease 
who had previously participated in vedolizumab clinical trials 
(GEMINI 1, GEMINI 2, GEMINI 3 [a phase 3, 10-week, pla-
cebo-controlled, induction trial in patients with Crohn’s dis-
ease],22 or a phase 2 extension study23) as well as patients who 
were vedolizumab-naïve (de novo patients). The eligibility cri-
teria for this study have been reported elsewhere.20, 21 The LTS 
study was ongoing when this interim analysis, which includes 
data up to May 21, 2015, was performed.

Vedolizumab Global Safety Database
All individual case safety reports of adverse events expe-

rienced in patients treated with vedolizumab that are reported 
to Takeda are held in the vedolizumab Global Safety Database. 
Sources of data held in the vedolizumab Global Safety Database 
include spontaneous reports received directly from patients, 
healthcare professionals, or regulatory authorities; reports in 
the scientific and medical literature; and solicited reports from 
patient support programs and market research programs. Upon 
receipt of a report, Takeda reviews the data and requests add-
itional information required to evaluate the adverse event(s).24 
The vedolizumab Global Safety Database was searched to iden-
tify post-marketing safety reports received up to May 19, 2017.

Outcomes

Opportunistic infections and tuberculosis
Opportunistic infections were identified using a search 

query (see Table, Supplemental Digital Content 1) based on 
a comprehensive list of preferred terms commonly regarded 
as opportunistic infections from the Medical Dictionary for 
Regulatory Activities (MedDRA; MedDRA version 14.0 for 
clinical trial data and MedDRA version 20.0 for data from the 
vedolizumab Global Safety Database [the opportunistic infec-
tions queried were the same for both sets of data]). A serious 
adverse event was defined in line with the FDA Code of Federal 
Regulations.25 In the GEMINI clinical trials, any diagnosis of 
progressive multifocal leukoencephalopathy would have been 
considered a serious adverse event.

Tuberculosis infections were classified according to 
MedDRA version 14.0 in the clinical trials and version 20.0 
in the post-marketing setting (using the high-level term group 
tuberculous infections). The distinction between primary tuber-
culosis infection and reactivation of latent tuberculosis was 
based on patients’ medical history and concurrent condi-
tions, diagnostic tests (QuantiFERON or tuberculin skin test), 
and chest radiography. These assessments were made by the 

investigator for patients enrolled in clinical trials and by the 
reporter in the post-marketing setting.

Viral hepatitis reactivation
The clinical trials excluded patients with chronic HBV or 

HCV infection, but in the post-marketing setting, there were 
patients with a medical history of hepatitis infection who were 
treated with vedolizumab. Patients with a history of or concur-
rent HBV or HCV infection who had an adverse event reported 
to Takeda after receiving vedolizumab were identified in the 
Global Safety Database using the MedDRA version 20.0 high-
level term group hepatitis viral infections and the MedDRA pre-
ferred term viral hepatitis carrier. Only patients with a reported 
history of or concurrent HBV or HCV infection or both were 
included in this analysis. Patients with a history of or concur-
rent hepatitis A, with hepatitis B vaccination, or unspecified 
hepatitis were excluded.

Analysis
The clinical trial population for the GEMINI 1 and 

GEMINI 2 trials included patients who had received the same 
treatment (ie, placebo or vedolizumab only) in both induction 
and maintenance phases of the respective trials. Patients in the 
GEMINI LTS study included rollover patients from a previ-
ous qualifying study (patients with ulcerative colitis or Crohn’s 
disease who participated in the phase 2, open-label, long-
term safety study [C13004], patients who withdrew early from 
GEMINI 1 or GEMINI 2 due to sustained nonresponse, dis-
ease worsening, or the need for rescue medications, or patients 
who completed GEMINI 1, GEMINI 2, or GEMINI 3 trials) 
and de novo patients (ie, those with ulcerative colitis or Crohn’s 
disease who met the inclusion/exclusion criteria).

Rates of infections were calculated as exposure-adjusted 
incidence rates (rate per 100 PY =  [number of patients expe-
riencing an adverse event of interest / total patient exposure 
time in years] × 100). Additionally, the incidence of infections 
in percentages was provided for completeness.

Details of adverse events reported in clinical trials were 
summarized, including their intensity (mild, moderate, or 
severe), seriousness (serious or nonserious), and relationship to 
the study drug (as determined by the investigator).

In the post-marketing setting, adverse events were sum-
marized in tables by the preferred term and seriousness.

RESULTS

Patient Population and Follow-Up
For the 52-week GEMINI 1 and GEMINI 2 clinical trials, 

1434 patients who received vedolizumab (reflecting 1058.2 total 
patient-years [TPY] of vedolizumab exposure) and 297 patients 
who received placebo (171.3 TPY of placebo exposure) were 
included in the analysis. The mean (standard deviation [SD]) 
duration of exposure to vedolizumab was 258.5 ± 118.0 days and 

http://academic.oup.com/ibdjournal/article-lookup/doi/10.1093/ibd/izy153#supplementary-data


2434

 Inflamm Bowel Dis • Volume 24, Number 11, November 2018Ng et al

246.8 ± 112.4 days in GEMINI 1 and GEMINI 2, respectively. 
Placebo was received for 181.4 ± 118.4 days and 203.0 ± 127.0  
days in GEMINI 1 and GEMINI 2, respectively. A  total of 
59.0% of vedolizumab-treated patients from GEMINI 1 and 
GEMINI 2 had prior exposure to TNF antagonists compared 
with 48.8% of patients who received placebo.

A total 2243 patients in the LTS study received at least one 
dose of vedolizumab (5430.3 TPY of exposure). The patient 
population consisted of 894 patients with ulcerative colitis and 
1349 patients with Crohn’s disease. At the data cut-off  for the 
analysis, the mean (SD) duration of exposure to vedolizumab 
was 1046.2 ± 688.4 days for patients with ulcerative colitis and 
914.7  ±  655.9  days for those with Crohn’s disease. From the 
LTS study, 46.4% of patients with ulcerative colitis and 66.6% 
with Crohn’s disease had prior exposure to TNF antagonists.

The Global Safety Database reflected an estimated 
114,071 PY of vedolizumab exposure at the data cut-off.

Opportunistic Infections

GEMINI 1 and GEMINI 2
In the randomized, controlled phase 3 trials, opportunis-

tic infections were reported in 7 of 1434 patients (0.5%) exposed 
to vedolizumab, with over 1058.2 TPY of vedolizumab expos-
ure (incidence 0.7/100 PY; Table  1). The infections reported 
were C. difficile colitis/infection (n = 5), CMV colitis (n = 1), 
and CMV infection (n = 1); 0.5, 0.1, and 0.1 per 100 PY, respec-
tively. No opportunistic infections were reported in patients 
receiving placebo (in 171.3 TPY of exposure).

Seven patients reporting an opportunistic infection 
had a median age of 39  years (range 31–45  years); of these, 
4 were female and 6 had prior exposure to TNF antagonists. 
The median time from the first vedolizumab infusion to the 
occurrence of an opportunistic infection was 85  days (range 
29–449  days) and the most recent vedolizumab infusion was 
administered a median of 15 days (range 10–101 days) before 
an opportunistic infection was reported.

All reported opportunistic infections were mild (n = 2) 
to moderate (n = 5) in intensity, none were fatal, and in all 
but one patient, they were considered nonserious events. 
A  39-year-old female patient with Crohn’s disease who was 
previously treated with TNF antagonist therapy had a serious 
event of  C.  difficile colitis that involved hospitalization and 
treatment with metronidazole (during the event, the patient 
also received ciprofloxacin, amoxicillin/clavulanate, levome-
promazine, tramadol hydrochloride, and glycerol). The infec-
tion was resolved within 7  days and vedolizumab treatment 
was continued. One patient discontinued the study due to a 
C.  difficile infection, although the infection was considered 
nonserious.

The opportunistic infections described were reported 
from France and the United States (2 patients each), and from 
Canada, Austria, and Hungary (1 patient each).

GEMINI LTS study
In the GEMINI LTS study, opportunistic infections were 

reported in 2.3% of patients (51 of 2243; 27 ulcerative colitis, 24 
Crohn’s disease), with over 5430.3 TPY of vedolizumab expos-
ure. The 51 patients with IBD reporting opportunistic infec-
tions had a median age of 41.1 years (range 19–72), 34 were 
female, and 40 had prior exposure to a TNF antagonist. The 
incidence rates in ulcerative colitis and Crohn’s disease were 1.2 
per 100 PY and 0.8 per 100 PY, respectively. C.  difficile col-
itis was the most frequently reported opportunistic infection, 
reported in 27 patients (incidence 0.5 per 100 PY; Table 1).

None of  the reported opportunistic infections were 
fatal. There were 20 serious opportunistic infections among 
18 patients with IBD, including C.  difficile colitis (12 
patients), CMV colitis (3 patients), clostridial infection (4 
patients), and esophageal candidiasis (1 patient). Two of  the 
18 patients reported 2 serious events each (C.  difficile col-
itis and CMV colitis in one patient, and C.  difficile colitis 
and clostridial infection in the other). Opportunistic infec-
tions resulted in vedolizumab discontinuation in only 7.8% 
of  patients (4 of  51).

Post-marketing data
The number of PY of exposure to vedolizumab in the 

post-marketing setting is an approximation based on shipping 
data; it is assumed that each patient received vedolizumab 
300 mg (1 vial) every 8 weeks. In the context of approximately 
114,071 PY of vedolizumab therapy in the post-marketing 
setting, opportunistic infections were reported in 210 patients 
(Table 2). Of 217 total events reported in these patients, the most 
frequent were C.  difficile infection (83 nonserious, 44 serious 
events) and CMV infection (6 nonserious, 14 serious events).

The median age of  patients who had an opportunis-
tic infection was 39  years (range 9–85  years; where age was 
reported) and 99 of  183 patients (for whom sex was reported) 
were male. Of  the 210 patients, 99 had a confirmed medication 
history of  prior/concomitant exposure to TNF antagonists, 
104 had confirmed prior/concomitant exposure to steroids, 
and 76 had confirmed prior/concomitant exposure to other 
immunosuppressive therapies. In most cases, the duration 
between the first or final vedolizumab dose and the adverse 
event was not reported. In those reports that contained this 
information, most opportunistic infections occurred at least 
1 month after the first vedolizumab infusion (62 of  79 reports) 
and within 0 to 13 days of  the most recent infusion (15 of  20 
reports).

Among the opportunistic infections reported, 104 were 
considered serious, including 2 events that resulted in death: 
one patient developed Pneumocystis jirovecii pneumonia due 
to long-term, high-dose steroid use, and a second patient with 
steroid-refractory graft-versus-host disease who was using ved-
olizumab off-label developed an unspecified opportunistic infec-
tion in addition to an existing CMV infection. Vedolizumab 



2435

Inflamm Bowel Dis • Volume 24, Number 11, November 2018 Low Risk of Infections in Vedolizumab-Treated Patients

therapy was continued after the opportunistic infection in 101 
of 158 patients (no available data on treatment continuation in 
52 patients). There have been no cases of progressive multifo-
cal leukoencephalopathy reported with vedolizumab treatment 
to date.

Most of the reports were from Canada (85 patients; 
approximately 5882 PY of vedolizumab exposure) and the 
United States (78 patients; approximately 61,488 PY of vedol-
izumab exposure).

Tuberculosis

Vedolizumab clinical trials
Tuberculosis was reported in 1 patient during GEMINI 

2 and 4 patients in the LTS study (2 with latent tuberculosis 
and 3 with pulmonary tuberculosis; incidence rate across all 

clinical trials: 0.1 per 100 PY; Table 3), all of whom had received 
vedolizumab.

The median age of patients with tuberculosis was 30 years 
(range 19–38 years) and of the 5 patients, 2 were female. The 
median time from the first infusion to the occurrence of tuber-
culosis was 105 days (range 46–938 days). Two of the 5 patients 
had prior exposure to TNF antagonists (a 30-year old who had 
received infliximab and a 23-year old who had received inflixi-
mab [the dates of TNF antagonist exposure were not reported]).

All adverse events were reported as mild or moderate 
in intensity, none were fatal, and none of the patients had 
extra-pulmonary tuberculosis (Table 3). Tuberculosis resulted in 
discontinuation of vedolizumab treatment in 4 of the 5 patients 
(vedolizumab discontinuation under these circumstances was 
mandated by the clinical trial protocols). The fifth patient had 
discontinued vedolizumab before the onset of tuberculosis 

TABLE 1: Opportunistic Infections in Vedolizumab Clinical Trials

GEMINI 1 and GEMINI 2 GEMINI LTS

Vedolizumab, 
n = 1434, 

PY = 1058

Placebo,  
n = 297, 

PY = 171

Ulcerative col-
itis, n = 894, 
PY = 2285

Crohn’s disease, 
n = 1349,  

PY = 3145

Total in LTS, 
n = 2243, 

PY = 5430.3

n* % IR† n* % IR† n* % IR† n* % IR† n* % IR†

All opportunistic 
infections

7 0.5 0.7 0 – – 27 3.0 1.2 24 1.8 0.8 51 2.3 1.0

 Drug-related 2 0.1 0.2 0 – – 10 1.1 0.4 8 0.6 0.3 18 0.8 0.3
 Resulted in study 

discontinuation
1 <0.1 0.1 0 – – 4 0.4 0.2 0 – – 4 0.2 <0.1

 Serious 1‡ <0.1 0.1 0 – – 9§ 1.0 0.4 9║ 0.7 0.3 18¶ 0.8 0.3
  Serious and 

drug-related
1‡ <0.1 0.1 0 – – 5 0.6 0.2 3 0.2 0.1 8 0.4 0.2

  Serious and 
resulted in 
discontinuation

0 – – 0 – – 3 0.3 0.1 0 – – 3 0.1 <0.1

 Fatal 0 – – 0 – – 0 – – 0 – – 0 – –
Type of opportunistic infection
 C. difficile colitis 5 0.3 0.5 0 – – 14 1.6 0.6 13 1.0 0.4 27 1.2 0.5
 Clostridial infection – – – – – – 11 1.2 0.5 4 0.3 0.1 15 0.7 0.3
 Esophageal 

candidiasis
– – – – – – 2 0.2 0.1 5 0.4 0.2 7 0.3 0.1

 CMV colitis 1 <0.1 0.1 0 – – 3 0.3 0.1 2 0.1 0.1 5 0.2 0.1
 CMV infection 1 <0.1 0.1 0 – –
 CMV gastrointes-

tinal infection
– – – – – – 1 0.1 <0.1 1 <0.1 <0.1 2 <0.1 <0.1

*Number of patients who each experienced at least one occurrence of that type of adverse event.
†Exposure-adjusted incidence rate per 100 PY.
‡A patient with C. difficile colitis.
§C. difficile colitis (7 patients), clostridial infection (1 patient), and CMV colitis (2 patients).
║C. difficile colitis (5 patients), clostridial infection (3 patients), CMV colitis (1 patient), and esophageal candidiasis (1 patient).
¶Two of the 18 patients reported 2 serious events each: C. difficile colitis and CMV colitis in one patient, and C. difficile colitis and clostridial infection in the second patient.
CMV indicates cytomegalovirus; IR, incidence rate; LTS, long-term safety; PY, patient-years.
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because of a lack of treatment efficacy. All 5 adverse events of 
tuberculosis were reported from countries known to be mod-
erately or highly endemic for tuberculosis, including Czech 
Republic, India, Republic of Korea, Russian Federation, and 
Slovakia10 (1 patient in each country; the total vedolizumab 
exposure by country was 314.9 PY, 145.0 PY, 110.4 PY, 170.1 
PY, and 56.2 PY, respectively).

Post-marketing data
In the context of approximately 114,071 PY of vedol-

izumab therapy, 7 adverse events of tuberculosis were reported 
in 7 patients (Table 4).

Age was reported for 3 patients (20, 33, and 46  years). 
Three patients were female and 3 were male (sex not reported for 
1 patient). Four patients with tuberculosis had received TNF antag-
onists prior to treatment with vedolizumab (1 patient last received 
treatment with infliximab 98 days before being hospitalized with 
suspicion of tuberculosis; 1 discontinued treatment with inflix-
imab 175 days before the onset of tuberculosis and adalimumab 

approximately 14 months before the onset of the event; 1 received 
adalimumab [treatment dates not reported]; and 1 received an 
unspecified TNF antagonist [treatment dates not reported]). Where 
reported, the time range from the first vedolizumab infusion to the 
occurrence of tuberculosis was 48–196 days.

Although tuberculosis is a significant medical event, 2 
adverse events were assessed by the reporter as nonserious. Three 
patients discontinued treatment with vedolizumab after the 
diagnosis of tuberculosis, 1 continued treatment after diagnosis, 
2 discontinued treatment and later restarted (the product label 
recommends discontinuation until tuberculosis is resolved), and 
in 1 of the patients the outcome was not reported.

The adverse events of tuberculosis occurred in the United 
States (5 patients), France (1 patient), and Germany (1 patient); 
the vedolizumab exposure by country was approximately 61,488 
PY, 5524 PY, and 14,222 PY, respectively. Further details of the 
tuberculosis case reports received are described in the supple-
mentary material (see case narratives, Supplemental Digital 
Content 2 and 3).

TABLE 2: Opportunistic Infections in Patients Receiving Vedolizumab in the Post-Marketing Setting

MedDRA Preferred Term Number of Nonserious Events Number of Serious Events Total

Total 113 104 217*
Bronchopulmonary aspergillosis 0 1 1
C. difficile colitis 10 9 19
C. difficile infection 83 44 127
Cytomegalovirus colitis 6 9 15
Cytomegalovirus infection 6 14 20
Cytomegalovirus viremia 2 0 2
Cytomegalovirus mononucleosis 0 1 1
Disseminated tuberculosis 0 1 1
Epstein–Barr virus-associated lymphoma 0 1 1
Esophageal candidiasis 1 1 2
Fungal esophagitis 1 0 1
Herpes esophagitis 1 0 1
Herpes zoster infection neurological 0 1 1
Herpes zoster disseminated 0 1 1
Histoplasmosis disseminated 0 1 1
JC virus test positive† 1 8 9
Mycobacterium avium complex infection 1 2 3
Nocardiosis 1 3 4
Opportunistic infection 0 2 2
Pneumocystis jirovecii pneumonia 0 3 3
Posttransplant lymphoproliferative disorder 0 1 1
Presumed ocular histoplasmosis syndrome 0 1 1

*217 events were reported in 210 patients.
†The background prevalence of anti-JCV antibody seropositivity is approximately 33–91%, based on published rates in multiple patient populations and healthy individuals.44 JCV 
infection can lead to the development of progressive multifocal leukoencephalopathy.
JC indicates John Cunningham; MedDRA, Medical Dictionary for Regulatory Activities.

https://academic.oup.com/ibdjournal/article-lookup/doi/10.1093/ibd/izy153#supplementary-data
https://academic.oup.com/ibdjournal/article-lookup/doi/10.1093/ibd/izy153#supplementary-data
https://academic.oup.com/ibdjournal/article-lookup/doi/10.1093/ibd/izy153#supplementary-data
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Safety Profile in Patients With History of or 
Concurrent HBV or HCV Infection

In the context of approximately 114,071 PY of vedol-
izumab post-marketing exposure, 29 patients with a history 
of or concurrent HBV or HCV infection were identified in the 
Global Safety Database. Fourteen patients had a medical his-
tory of hepatitis B (of these, 3 were confirmed as having chronic 
HBV infection; the infection status of the other 11 patients was 
unknown), and 15 patients had a medical history of hepatitis 
C. Of the 29 patients, 10 patients were diagnosed with ulcera-
tive colitis, 17 patients with Crohn’s disease, and the indication 
was not specified for 2 patients. Patient age ranged from 24 to 
75 years, and 18 patients were male.

Most patients (16 of 29; 55.2%) had prior or concomitant 
exposure to TNF antagonists. Patients were from Canada (18 
patients), the United States (6 patients), Israel (2 patients), and 
Spain, Sweden, and Switzerland (1 patient each). Total vedol-
izumab exposure by country was approximately 5882 PY, 61,488 
PY, 1510 PY, 2135 PY, 1852 PY, and 1538 PY, respectively.

A total of 109 adverse events (Table, Supplemental 
Digital Content 4) were reported in these 29 patients, most 
of which were nonserious (25 serious nonfatal events and 84 
nonserious events). The most frequently reported event was 
increased blood pressure (7 patients with transient increased 
blood pressure associated with their infusion visit), followed 
by nausea (4 patients). Vedolizumab treatment was continued 

TABLE 4: Tuberculosis Patients Receiving Vedolizumab in the Post-Marketing Setting

Sex, Age, 
Indication Events

Days From 
First VDZ 

Dose to 
TB Serious?

Other Medical 
History

Concomitant 
Medication

Prior 
Medication

Was VDZ 
Discontinued?

Country 
(Total VDZ 
Exposure in 

Country)

Incidence 
of TB in 

Country of 
Origin (per 

100,000 
People)

Male, NR, 
ulcerative 
colitis

Latent TB,*
Rash

Not 
specified

No† Mycobacterium 
tuberculosis 
complex test 
(result NR)

Rash with un-
specified 
biologic

NR Adalimumab Yes US (~61,488 
PY)

3.2

Female, 33, 
hemorrhagic 
rectocolitis‡

Disseminated 
TB, Dyspnea

48 Yes TB vaccine
TB

NR Prednisolone 
(Solupred), 
infliximab 

(Remicade), 
interferon

Yes, but 
restarted after 

the event

France (~5524 
PY)

8.2

Male, 20, 
Crohn’s 
disease

Cutaneous TB 97 Yes Cutaneous TB 
(healed in the 

past)

NR NR Yes, but 
restarted after 

the event

Germany 
(~14,222 

PY)

8.1

Female, NR, 
NR

TB,§ C. difficile 
infection

NR Yes NR NR NR NR US (~61,488 
PY)

3.2

Male, 46, ul-
cerative 
colitis

TB§ 196 Yes None║ NR NR Yes US (~61,488 
PY)

3.2

NR, NR, IBD 
(unspecified)

Pulmonary TB NR Yes Failed TNF 
antagonist 

therapy 
(unspecified)

NR TNF antag-
onist therapy 
(unspecified)

Yes US (~61,488 
PY)

3.2

Female, NR, 
NR

Latent TB* 154 No† NR Augmentin Adalimumab, 
infliximab

No US (~61,488 
PY)

3.2

*Not reported as part of the patient’s concomitant or previous medical history (diagnosed after the start of treatment with VDZ).
†Reported as not serious despite TB being a significant event.
‡VDZ is not approved for use in hemorrhagic rectocolitis.
§Not reported whether patient had symptomatic or active TB.
║No other medical history reported.
IBD indicates inflammatory bowel disease; NR, not reported; PY, patient-years; TB, tuberculosis; TNF, tumor necrosis factor; VDZ, vedolizumab.

http://academic.oup.com/ibdjournal/article-lookup/doi/10.1093/ibd/izy153#supplementary-data
http://academic.oup.com/ibdjournal/article-lookup/doi/10.1093/ibd/izy153#supplementary-data
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in 22 of 27 patients with available data (treatment continu-
ation/discontinuation not reported in 2 patients). No trends 
were observed in the reported adverse events, which reflected 
the general vedolizumab safety profile in patients without viral 
hepatitis.16

Liver-related events were reported in 2 patients. A hepatic 
neoplasm (nodule in liver found on magnetic resonance imag-
ing) was reported in a 61-year-old patient with Crohn’s disease 
and a history of hepatitis C, blood transfusion, and 4 bowel 
resections; this event was assessed by the physician as serious 
(outcome not reported). A hepatic mass (hypodense lesion in 
the right hepatic lobe) was reported in a 70-year-old patient 
with Crohn’s disease and a history of hepatitis C, skin cancer, 
cholecystectomy, removal of bladder tumor, and right radical 
orchiectomy. This event was assessed by the physician as not 
serious (outcome also not reported).

DISCUSSION
In pooled data from phase 3 clinical trials of vedolizumab 

for the treatment of ulcerative colitis and Crohn’s disease, we 
found that the rate of opportunistic infections was low, with 
an incidence of 0.7 per 100 PY (Table 1). The rate of oppor-
tunistic infections in the LTS study of vedolizumab was also 
relatively low, with an incidence of 1.0 per 100 PY. These data 
(based on a data cut of May 2015) extend the findings reported 
by Colombel et al. (2017), which used an earlier data cut (June 
2013); this correlation suggests that the rates were stable over 
the study period.17 The most commonly reported infections 
were C. difficile or CMV infections and esophageal candidia-
sis; however, few of these infections led to the discontinuation 
of vedolizumab. In the post-marketing setting, 217 opportun-
istic infections were reported in 210 patients (99 of whom had 
prior exposure to TNF antagonists), including 2 opportunistic 
infections that resulted in death. Tuberculosis was reported in 5 
(0.1%) patients in clinical trials and 7 patients in the post-mar-
keting setting. We also identified 29 patients in the vedolizumab 
Global Safety Database with a history of or concurrent HBV/
HCV infection; however, none reported viral reactivation after 
vedolizumab treatment.

Patients with IBD are at an increased risk of developing 
C. difficile infection; in one study by Nguyen et al. (2008), the 
prevalence of C. difficile in patients with ulcerative colitis was 
37.3/1000, compared with 10.9/1000 in patients with Crohn’s 
disease and 4.5/1000 in general medical patients.26 The fre-
quency of opportunistic infections such as C. difficile infections 
in patients with IBD is further increased with the use of immu-
nosuppressive therapies, including TNF antagonists.4, 5 Patients 
with IBD who develop C. difficile infections have higher colec-
tomy and mortality rates.27, 28 The occurrence and severity of 
C. difficile infections in patients with IBD may in part relate 
to host factors such as immune response and changes in the 
gut microbiota.29, 30 A  recent case-control study found that 
the use of a TNF antagonist (not controlling for concomitant 

medications that included azathioprine or 6-mercaptopurine) 
was associated with an increased risk of opportunistic infec-
tion (odds ratio 4.4; 95% CI 1.1–17.0; P = 0.03), which may be 
due to systemic immunosuppression by TNF antagonists.31 In 
addition, the risk of an opportunistic infection was found to 
be increased by the use of steroids in combination with other 
immunosuppressive agents.31

The results of the present analysis demonstrate that the 
majority of patients treated with vedolizumab in both clinical 
trial and post-marketing settings did not experience a serious 
opportunistic infection, and most patients continued vedol-
izumab treatment. Comparison between vedolizumab treat-
ment and TNF antagonist therapy was not possible using these 
data, because the studies were not designed for such an analysis. 
A history of multiple drug therapies in both the clinical trial 
and post-marketing settings must be considered when inter-
preting these results. In the current analysis, all post-marketing 
opportunistic infections reported from Canada originated from 
a large, ongoing patient support program and were therefore 
solicited (as opposed to being spontaneous reports).

A previous analysis of safety data from 6 clinical trials, 
including 2830 patients with IBD and covering 4811 PY of ved-
olizumab exposure, showed no increased risk of serious infec-
tions or opportunistic infections with vedolizumab compared 
with placebo. Overall, serious clostridial infections, sepsis, and 
tuberculosis were reported in ≤0.6% of patients (0.3, 0.2, and 
0.1 per 100 PY, respectively).17 The current analysis is based on 
a larger clinical trial data set—including 3677 patients, covering 
6488 PY of vedolizumab exposure and approximately 114,071 
PY of post-marketing data—and is consistent with the previ-
ous safety data analysis.17

Progressive multifocal leukoencephalopathy is a disabling 
and potentially fatal neurologic syndrome that can occur in the 
presence of severe immunosuppression.32 This disease is an 
uncommon adverse effect of treatment with natalizumab, an α4 
integrin antagonist with a mechanism of action that decreases 
immune surveillance within the central nervous system, thereby 
increasing the risk of developing progressive multifocal leu-
koencephalopathy.33 Vedolizumab selectively targets the α4β7 
integrin expressed on gut-homing lymphocytes, with non-gut-
homing T lymphocytes remaining unaffected.15, 34 No cases of 
progressive multifocal leukoencephalopathy were reported in 
the GEMINI trials or in any other reports of vedolizumab use 
to date.

TNF antagonists and recent hospitalization appear to be 
risk factors for reactivation of latent tuberculosis in patients 
with IBD.35 A meta-analysis of data from randomized clinical 
trials found that treatment with TNF antagonists in patients 
with IBD more than doubled the risk of tuberculosis (relative 
risk 2.5; 95% CI 0.6–10.2).5 To minimize the risk of reactivation 
of latent tuberculosis, clinical practice guidelines recommend 
screening patients for tuberculosis before initiation of TNF 
antagonist therapy.36–38 However, recent studies have highlighted 



2440

 Inflamm Bowel Dis • Volume 24, Number 11, November 2018Ng et al

an increased risk of tuberculosis even among patients with a 
negative screening test prior to the initiation of TNF antago-
nists.8, 39, 40 It has been shown that screening for latent tuberculo-
sis while patients are already on immunosuppressive therapies 
may lead to a lower rate of positivity for the interferon-gamma 
release assay.41

Tuberculosis was reported in 5 patients participating in 
vedolizumab clinical trials and 7 patients in the post-marketing 
setting (Tables 3 and 4). In the clinical trials, 3 of  5 adverse 
events were reported from countries with a high incidence 
of  tuberculosis in the general population. The incidence of 
tuberculosis in patients with IBD treated with vedolizumab in 
clinical trials was similar to incidence rates in their respective 
countries of  origin (Table  3), with over one-half  of  patients 
having had prior exposure to TNF antagonists. However, the 
sample size is too small to draw a firm conclusion, particu-
larly because it is difficult to reliably assess the incidence or 
risk of  uncommon adverse events such as tuberculosis from 
a relatively small study population or based on voluntary 
reports. The geographic distribution of  tuberculosis reports in 
the Global Safety Database reflects a greater exposure to ved-
olizumab in the United States, France, and Germany (ie, the 
countries where vedolizumab has been available since 2014). 
This is compared with fewer tuberculosis reports in countries 
where vedolizumab is not yet approved or has only recently 
become available but where there is a higher background prev-
alence of  tuberculosis.

Overall, the current analysis of data from clinical trials 
and post-marketing surveillance did not suggest an increased 
risk of tuberculosis with vedolizumab use. In the post-market-
ing setting, patients with tuberculosis were able to restart vedol-
izumab therapy after treatment of their tuberculosis (described 
in Supplemental Digital Content 3).

To our knowledge, this is the first study that addresses 
the risk of reactivation of HBV or HCV infection with vedol-
izumab therapy. A total of 29 patients receiving vedolizumab 
were identified in the Global Safety Database as having had a 
history of or concurrent HBV or HCV infection. More than 
one-half  of all patients reported prior or concomitant therapy 
with a TNF antagonist. Of a total of 109 adverse events, most 
(77%) were nonserious. The most frequently reported adverse 
events included increased blood pressure and nausea, reflecting 
the general safety profile observed in patients without HBV/
HCV receiving vedolizumab.16 There was no evidence of viral 
hepatitis reactivation in these case reports. One liver-related 
event (a hepatic neoplasm) was assessed as serious by the inves-
tigator. Among patients with available data, 81% continued 
vedolizumab treatment despite reporting adverse events.

Certain limitations should be considered when interpret-
ing the LTS clinical trial data, such as the lack of corresponding 
long-term data for patients on placebo or on an active compara-
tor, such as TNF antagonists, which would have allowed a dir-
ect comparison. However, the study included a heterogeneous 

patient population with some patients who received vedol-
izumab de novo, some who had completed a previous clinical 
trial of vedolizumab, and others who had experienced no 
response to vedolizumab or disease worsening in previous tri-
als. Therefore, the population reflects the real-life situation and 
may be more representative of patients in clinical practice than 
of those who participated in the randomized, controlled trials.

Limitations of post-marketing data include the volun-
tary nature of reporting, incomplete details of the event (eg, 
the temporal relationship between drug administration and 
event), incomplete comorbidity and comedication data, and an 
inconsistent level of detail of patients’ past medical histories. 
Serious events are more likely to be reported than less serious 
ones.42, 43 A further potential reporting bias that also needs to 
be considered is that adverse event reports may be more likely 
to be submitted when solicited through patient support pro-
grams. Nonetheless, the data presented here represent the first 
post-marketing dataset that highlights the long-term safety of 
vedolizumab in the real-world setting without the constraints 
and stringent patient selection of clinical trials.

In conclusion, clinical trial and post-marketing data in 
patients with IBD receiving vedolizumab showed that the rate 
of serious opportunistic infection was low, and most patients 
were able to continue vedolizumab treatment. The frequency 
of tuberculosis was also low, and there was no evidence of viral 
reactivation in patients with a history of HBV or HCV infec-
tion. The LTS study, ongoing observational studies, and real-
world data will be important to provide further insights into 
the frequency of opportunistic infections and tuberculosis in 
patients treated with vedolizumab. Such data will help inform 
treatment decisions in clinical practice.

SUPPLEMENTARY DATA
Supplementary data are available at Inflammatory Bowel 

Diseases online.
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