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PRODUCT INFORMATION
ENTYVIO® 
NAME OF THE MEDICINE
Non-proprietary name: Vedolizumab (rch)
[bookmark: _GoBack]CAS Registry Number: 943609-66-3
DESCRIPTION
Vedolizumab is a humanised IgG1 monoclonal antibody that binds to the human α4β7 integrin and is produced in Chinese hamster ovary cells.
ENTYVIO is supplied as a white to off‑white lyophilised cake or powder for injection, in a single-use vial. Each vial of ENTYVIO contains 300 mg of vedolizumab. The powder is intended to be reconstituted with 4.8 mL of sterile water for injection. After reconstitution, each mL contains 60 mg of vedolizumab and the pH is approximately 6.3.  Each vial also contains histidine, histidine hydrochloride monohydrate, arginine hydrochloride, sucrose and polysorbate 80. Five (5) mL of the reconstituted solution is to be diluted into 250 mL sterile 0.9% sodium chloride solution prior to use.
PHARMACOLOGY
Vedolizumab is a humanized monoclonal antibody that binds to the α4β7 integrin. It does not bind to, nor inhibit the function of, the α4β1 and αEβ7 integrins. The α4β7 integrin is expressed on the surface of various leukocytes, including T lymphocytes. Vedolizumab inhibits adhesion of cells expressing α4β7 to mucosal addressin cell adhesion molecule‑1 (MAdCAM‑1), but not vascular cell adhesion molecule‑1 (VCAM‑1). 
A subset of memory T lymphocytes preferentially migrates into the gastrointestinal tract and causes inflammation that is characteristic of ulcerative colitis and Crohn’s disease. Vedolizumab selectively inhibits adhesion of these cells to MAdCAM‑1 and thereby inhibits the inflammation characteristic of these diseases. The action of vedolizumab is gut-selective since MAdCAM-1 is expressed selectively in the gut.
In a rhesus monkey model investigating immune surveillance in the CNS, vedolizumab did not affect the infiltration of leukocytes, or subsets of leukocytes such as CD4+ and CD8+     T lymphocytes, into the cerebrospinal fluid.
In a study in ulcerative colitis patients, vedolizumab reduced gastrointestinal inflammation. In healthy subjects, ulcerative colitis patients, or Crohn’s disease patients, vedolizumab does not elevate neutrophils, basophils, eosinophils, B‑helper and cytotoxic T lymphocytes, total memory‑helper T lymphocytes, monocytes or natural killer cells, with no leukocytosis observed.
Pharmacodynamics
In clinical trials with vedolizumab at doses ranging from 0.2 to 10 mg/kg, saturation of α4β7 receptors on subsets of circulating lymphocytes involved in gut immune surveillance was observed. 
In patients with ulcerative colitis or Crohn’s disease who responded to treatment with vedolizumab in clinical trials the following changes in markers of inflammation were observed: a reduction of faecal calprotectin levels was observed in some ulcerative colitis patients treated for 52 weeks;  C‑reactive protein levels were decreased in some Crohn’s disease patients with elevated CRP levels at baseline treated with vedolizumab for 52 weeks. 
Vedolizumab did not affect CD4+ and CD8+ trafficking into the CNS as evidenced by the lack of change in the ratio of CD4+/CD8+ in CSF pre‑ and post‑vedolizumab administration in non‑human primates and healthy human volunteers.
A significant reduction in gastrointestinal inflammation was observed in rectal-biopsy specimens from Phase 2 ulcerative colitis patients exposed to vedolizumab for four or six weeks compared to placebo control as assessed by histopathology.
Pharmacokinetics
The single and multiple dose pharmacokinetics of vedolizumab have been studied in healthy subjects and in patients with moderate to severe ulcerative colitis or Crohn’s disease. Population pharmacokinetic analyses were conducted to characterize the pharmacokinetics of vedolizumab and assess the impact of various covariates on the pharmacokinetic parameters of vedolizumab. 
Similar pharmacokinetics were observed in ulcerative colitis and Crohn’s disease populations.  In patients administered 300 mg vedolizumab as a 30 minute intravenous infusion on Weeks 0 and 2, mean serum trough concentrations at Week 6 were 27.9 microgram/mL (SD ± 15.51) in ulcerative colitis and 26.8 microgram/mL (SD ± 17.45) in Crohn’s disease. Starting at Week 6, patients received 300 mg vedolizumab every eight or four weeks. In patients with ulcerative colitis, mean steady‑state serum trough concentrations were 11.2 microgram/mL (SD ± 7.24) and 38.3 microgram/mL (SD ± 24.43), respectively. In patients with Crohn's disease median steady‑state serum trough concentrations were 13.0 microgram/mL (SD ± 9.08) and 34.8 microgram/mL (SD ± 22.55), respectively. The presence of persistent anti-vedolizumab antibodies was observed to substantially reduce the serum concentrations of vedolizumab, either to undetectable or negligible level at Weeks 6 and 52 (n=8).
Distribution 
Population pharmacokinetic analyses indicate that the distribution volume of vedolizumab is approximately 5 litres. The plasma protein binding of vedolizumab has not been evaluated. Vedolizumab is a therapeutic monoclonal antibody and is not expected to bind to plasma proteins.
Vedolizumab does not pass the blood brain barrier after intravenous administration. Vedolizumab was not detected in the cerebrospinal fluid (CSF) of 14 healthy subjects at 5 weeks after a single intravenous administration of 450 mg ENTYVIO (1.5 times the recommended dosage).
Excretion
Population pharmacokinetic analyses indicate that vedolizumab has a total body clearance of approximately 0.157 L/day and a plasma half‑life of approximately 25 days. The exact elimination route of vedolizumab is not known. Population pharmacokinetic analyses suggest that while higher body weight and presence of anti‑vedolizumab antibody increase vedolizumab clearance, the magnitude of their effects is not considered to be clinically relevant.
Linearity
Vedolizumab exhibited linear pharmacokinetics at serum concentrations greater than 1 microgram/mL. 
Special Populations
Age does not impact the vedolizumab clearance in ulcerative colitis and Crohn’s disease patients based on the population pharmacokinetic analyses. No formal studies have been conducted to examine the effects of either renal or hepatic impairment on the pharmacokinetics of vedolizumab.
CLINICAL TRIALS
Ulcerative Colitis
The safety and efficacy of vedolizumab for the treatment of adult patients with moderate to severe ulcerative colitis (Mayo score 6 to 12 with endoscopic sub score 2) was demonstrated in a randomised, double‑blind, placebo‑controlled study evaluating efficacy endpoints at Week 6 and Week 52 (GEMINI I). Enrolled patients had failed at least one conventional therapy, including corticosteroids, immunomodulators, and/or one or more TNFα antagonists. TNFα antagonist failure patients included those with inadequate response (primary non‑responders), loss of response (secondary non-responders) or those who were intolerant. Approximately 40% of patients had failed prior TNFα antagonist therapy. 
Induction
[bookmark: _Ref335805301]For the evaluation of the Week 6 endpoints, 374 patients were randomised in a double‑blind fashion (3:2) to receive vedolizumab 300 mg or placebo at Week 0 and Week 2. Concomitant medications were permitted, and patients received corticosteroid (54%), immunomodulators (30%), and aminosalicylates (74%). The primary endpoint was the proportion of patients with clinical response (defined as reduction in complete Mayo score of 3 points and 30% from baseline with an accompanying decrease in rectal bleeding subscore of 1 point or absolute rectal bleeding subscore of ≤1 point) at Week 6. The secondary endpoints were clinical remission at Week 6 (defined as complete Mayo score of ≤2 points and no individual subscore >1 point) and mucosal healing at Week 6 (defined as Mayo endoscopic subscore of ≤1 point).
In GEMINI I, a greater percentage of patients treated with vedolizumab compared to patients treated with placebo achieved clinical response, clinical remission, and mucosal healing at Week 6.  Table 1 shows the results from the primary and secondary endpoints evaluated.


	[bookmark: _Ref350430887]Table 1	Week 6 Efficacy Results of GEMINI I

	Endpoint
	Placebo
N=149
	Vedolizumab
N=225

	Clinical response
	26%
	47%*

	Clinical remission
	5%
	17%†

	Mucosal healing
	25%
	41%‡

	*p<0.0001
†p<0.001
‡p<0.05


In exploratory analyses, the beneficial effect of vedolizumab on clinical response, remission and mucosal healing was observed both in patients with no prior TNF antagonist exposure and in those who had failed prior TNF antagonist therapy.
Maintenance
In GEMINI I, two cohorts of patients received vedolizumab at Week 0 and Week 2: cohort 1 patients were randomised to receive either vedolizumab 300 mg or placebo in a double‑blind fashion, and cohort 2 patients were treated with open‑label vedolizumab 300 mg. To evaluate efficacy at Week 52, 373 patients from cohort 1 and 2 who were treated with vedolizumab and had achieved clinical response at Week 6 were randomised in a double‑blind fashion (1:1:1) to one of the following regimens beginning at Week 6: placebo every four weeks, vedolizumab 300 mg every eight weeks or vedolizumab 300 mg every four weeks. Concomitant medications were permitted, and patients received corticosteroids (61%), immunomodulators (32%), and aminosalicylates (75%). Beginning at Week 6, patients who had achieved clinical response and were receiving corticosteroids were required to begin a corticosteroid tapering regimen. The primary endpoint was the proportion of patients in clinical remission at Week 52.  The secondary endpoints were durable clinical response (defined as clinical response at both Weeks 6 and 52), mucosal healing at Week 52 (defined as Mayo endoscopic subscore of ≤ 1 point), durable clinical remission (defined as clinical remission at both Weeks 6 and 52) and corticosteroid-free remission at Week 52 (defined as patients using oral corticosteroids at baseline who have discontinued corticosteroids and are in clinical remission at Week 52).
A greater percentage of patients in groups treated with vedolizumab as compared to placebo achieved clinical remission, mucosal healing, and corticosteroid-free clinical remission at Week 52. In addition, a greater proportion of patients in the groups treated with vedolizumab demonstrated durable clinical response and durable clinical remission. Table 2 shows the results from the primary and secondary endpoints evaluated.


	[bookmark: _Ref350431160]Table 2	Week 52 Efficacy Results of GEMINI I

	Endpoint
	Placebo
N = 126*
	Vedolizumab
Every 8 Weeks
N = 122
	Vedolizumab
Every 4 Weeks
N = 125

	Clinical remission
	16%
	42%†
	45%†

	Durable clinical response
	24%
	57%†
	52%†

	Mucosal healing
	20%
	52%†
	56%†

	Durable clinical remission
	9%
	20%§
	24%‡

	Corticosteroid-free clinical remission¶
	14%
	31%§
	45%†

	*The placebo group includes those subjects who received vedolizumab at Week 0 and Week 2, and were randomised to receive placebo from Week 6 through Week 52.
†p<0.0001
‡p<0.001
§p<0.05
¶ Patient numbers were n=72 for placebo, n=70 for vedolizumab every eight weeks, and n=73 for vedolizumab every four weeks



In the GEMINI I study, the induction regimen was administered at Weeks 0 and 2 and maintenance dosing started at week 6. However exploratory analyses suggest a higher rate of long term clinical response and remission will be achieved with a 0, 2 and 6 week induction regimen followed by maintenance treatment every 8 weeks for patients who demonstrate a clinical response (reduction in complete Mayo score of ≥3 points and ≥30% from baseline with an accompanying decrease in rectal bleeding subscore of ≥1 point or absolute rectal bleeding subscore of ≤1 point or reduction in partial Mayo score of  ≥2 points and ≥25% from baseline with an accompanying decrease in rectal bleeding subscore of ≥1 point or absolute rectal bleeding subscore of ≤1 point) 6 to 8 weeks after completion of the induction regimen.
Relatively few patients in any of the treatment groups (10 patients in the placebo group and 4 patients in each of the vedolizumab groups) had major UC-related events (defined as colectomy, UC-related hospitalization, or UC-related procedure). However, the proportion of patients who experienced these major UC-related events was lower among patients who received vedolizumab (3% and 3% for the Q8W and Q4W groups, respectively) compared with those who received placebo (8%).
Crohn’s Disease
The safety and efficacy of vedolizumab for the treatment of adult patients with moderate to severe Crohn’s Disease (Crohn’s Disease Activity Index [CDAI] score of 220 to 450) were evaluated in two studies (GEMINI II and III). Enrolled patients had failed at least one conventional therapy, including corticosteroids, immunomodulators, and/or one or more TNFα antagonists. TNFα antagonist failure patients included those with inadequate response (primary non‑responders), loss of response (secondary non-responders) or those who were intolerant. 
Induction
The GEMINI II Study was a randomised, double‑blind, placebo‑controlled study evaluating efficacy endpoints at Week 6 and Week 52. Patients (n=368) were randomised in a double‑blind fashion (3:2) to receive two doses of vedolizumab 300 mg or placebo at Week 0 and Week 2.  Concomitant medications were permitted, and patients received corticosteroids (49%), immunomodulators (35%), and aminosalicylates (46%). The two primary endpoints were the proportion of patients in clinical remission (defined as CDAI score ≤150 points) at Week 6 and the proportion of patients with enhanced clinical response (defined as a ≥100‑point decrease in CDAI score from baseline) at Week 6. A statistically significantly higher percentage of patients treated with vedolizumab achieved clinical remission as compared to placebo at Week 6. The difference in the percentage of patients who demonstrated enhanced clinical response, was however, not statistically significant at Week 6 (see Table 3).

Almost 50% of the overall population in GEMINI II had failed prior TNFα antagonist therapy. The beneficial effect of ENTYVIO on clinical remission was similar in patients naive to TNFα antagonist exposure as well as in those who had failed prior TNFα antagonist therapy.

The GEMINI III Study was a second randomised, double‑blind, placebo‑controlled study that evaluated efficacy at Week 6 and Week 10 in the subgroup of patients defined as having failed at least one conventional therapy and failed one or more TNF antagonist therapy, as well as the overall population, which also included patients who failed at least one conventional therapy and were naïve to TNF antagonist therapy. TNFα antagonist failure patients included those who had inadequate response (primary non‑responders), loss of response (secondary non-responders) or those who were intolerant. Patients (n=416), which included approximately 75% TNF antagonist failures patients, were randomised in a double‑blind fashion (1:1) to receive either vedolizumab 300 mg or placebo at Weeks 0, 2, and 6. Concomitant medications were permitted, and patients received corticosteroids (54%), immumodulators (34%), and aminosalicylates (31%). The primary endpoint was the proportion of patients in clinical remission at Week 6 in the TNF antagonist failure subpopulation. 
	Table 3	Efficacy Results for GEMINI II and III Studies at Week 6 

	Endpoint
	Placebo
	Vedolizumab
	p-value
	Treatment
Difference
and
95% CI

	GEMINI II Study
	
	
	
	

	Clinical remission, Week 6
	7%
(10/148)
	15%
(32/220)
	0.021
	8%
(1%, 14%)

	Enhanced clinical response, Week 6
	26%
(38/148)
	31%
(69/220)
	0.232†
	6%
(-4%, 15%)

	GEMINI III Study
	
	
	
	

	Clinical remission, Week 6 (TNFα Antagonist(s) Failure)
	12%
(19/157)
	15%
(24/158)
	0.433‡
	3%
(-5%, 11%)

	† not statistically significant
‡ not statistically significant, the other endpoints were therefore not tested statistically



Maintenance
GEMINI II contained two cohorts of patients that received vedolizumab at Weeks 0 and 2: Cohort 1 patients were randomised to receive either vedolizumab 300 mg or placebo in a double‑blind fashion, and Cohort 2 patients were treated with open‑label vedolizumab 300 mg. To evaluate efficacy at Week 52, 461 patients from Cohorts 1 and 2, who were treated with vedolizumab and had achieved clinical response (defined as a 70‑point decrease in CDAI score from baseline) at Week 6, were randomised in a double‑blind fashion (1:1:1) to one of the following regimens beginning at Week 6: vedolizumab 300 mg every eight weeks, vedolizumab 300 mg every four weeks, or placebo every four weeks. Concomitant medications were permitted, and patients received corticosteroids (59%), immunomodulators (31%), and aminosalicylates (41%). Patients showing clinical response at Week 6 were required to begin corticosteroid tapering. The primary endpoint was the proportion of patients in clinical remission at Week 52. The secondary endpoints were enhanced clinical response (defined as ≥100 decrease in CDAI score from baseline) at Week 52, corticosteroid-free remission (defined as patients using oral corticosteroids at baseline who have discontinued corticosteroids and are in clinical remission at Week 52) and durable clinical remission (defined as clinical remission ≥ at 80% of study visits for an individual patient, including final visit at Week 52).
	[bookmark: _Ref350431301]Table 4	Efficacy Results for GEMINI II at Week 52

	
	Placebo
N=153*
	Vedolizumab
Every 8 Weeks
N=154
	Vedolizumab
Every 4 Weeks
N=154

	Clinical remission
	22%
	39%†
	36%‡

	Enhanced clinical response
	30%
	44%‡
	45%‡

	Corticosteroid-free clinical remission§
	16%
	32%‡
	29%‡

	Durable clinical remission
	14%
	21%
	16%

	*The placebo group includes those subjects who received vedolizumab at Week 0 and Week 2, and were randomised to receive placebo from Week 6 through Week 52.
†p<0.001
‡p<0.05
§Patient numbers were n=82 for placebo, n=82 for vedolizumab every eight weeks, and n=80 for vedolizumab every four weeks 



In the GEMINI II study, the induction regimen was administered at Weeks 0 and 2 and maintenance dosing started at week 6. However exploratory analyses suggest a higher rate of long term clinical response with a 0, 2 and 6 week induction regimen followed by maintenance treatment every 8 weeks for patients who demonstrate a clinical response (≥70-point decrease in CDAI score from baseline of induction) 6 to 8 weeks after completion of the induction regimen. 
INDICATIONS
Treatment of adult patients with moderate to severe ulcerative colitis who have had an inadequate response with, lost response to, or are intolerant to either conventional therapy or a tumour necrosis factor-alpha (TNFα) antagonist.
Treatment of adult patients with moderate to severe Crohn’s disease who have had an inadequate response with, lost response to, or are intolerant to either conventional therapy or a tumour necrosis factor-alpha (TNFα) antagonist.
CONTRAINDICATIONS
Hypersensitivity to the active substance or to any of the excipients.
Active severe infections such as sepsis, tuberculosis, opportunistic infections, and serious abscesses (see PRECAUTIONS).
PRECAUTIONS
Infusion‑related reactions and hypersensitivity
In clinical studies, infusion‑related reactions (IRR) and hypersensitivity reactions have been reported, with the majority being mild to moderate in severity (see ADVERSE EFFECTS). Experience with other biologic medications suggests that hypersensitivity reactions and anaphylaxis may vary in their time of onset from during infusion or immediately post-infusion to occurring up to several hours post-infusion.
If severe IRR, anaphylactic reaction, or other severe reaction occurs, administration of ENTYVIO must be discontinued immediately and appropriate treatment initiated (e.g., epinephrine and antihistamines).
If a mild to moderate IRR occurs, the infusion rate can be slowed or interrupted and appropriate treatment initiated. Once the mild or moderate IRR subsides, continue the infusion with monitoring. Physicians should consider pretreatment  (e.g., with antihistamine, hydrocortisone and/or paracetamol) prior to the next infusion for patients with a history of mild to moderate IRR to vedolizumab, in order to minimize their risks (see ADVERSE EFFECTS).
Infections
Vedolizumab is a gut‑selective integrin antagonist. While vedolizumab has not been shown to cause systemic immunosuppressive activity, systemic infections including septic shock have occurred in patients receiving vedolizumab. Physicians should be aware of the potential increased risk of opportunistic infections or infections for which the gut is a defensive barrier (see ADVERSE EFFECTS). ENTYVIO treatment is not to be initiated in patients with active, severe infections until the infections are controlled, and physicians should consider withholding treatment in patients who develop a severe infection while on chronic treatment with ENTYVIO. Caution should be excercised when considering the use of vedolizumab in patients with a controlled chronic severe infection or a history of recurring severe infections. Patients should be monitored closely for infections. ENTYVIO is contraindicated in patients with active tuberculosis (see CONTRAINDICATIONS). Before starting treatment with vedolizumab, consider screening for tuberculosis according to the local practice. If latent tuberculosis is diagnosed, appropriate treatment must be started with anti-tuberculosis treatment in accordance with local recommendations, before beginning vedolizumab.
Progressive Multifocal Leukoencephalopathy
Some integrin antagonists and some systemic immunosuppressive agents have been associated with progressive multifocal leukoencephalopathy (PML), which is a rare and often fatal opportunistic infection of the central nervous system (CNS) caused by the John Cunningham (JC) virus. Vedolizumab has no known systemic immunosuppressive activity.
In Entyvio clinical trials, patients were screened for PML prior to enrolment and actively monitored during participation, with evaluations of any new, unexplained neurological symptoms as necessary. While no cases of PML were identified among patients with at least 24 months of exposure, a risk of PML cannot be ruled out.
Patients should be monitored for any new onset, or worsening, of neurological signs and symptoms. Typical signs and symptoms associated with PML are diverse, progress over days to weeks, and include progressive weakness on one side of the body or clumsiness of limbs, disturbance of vision, and changes in thinking, memory, and orientation leading to confusion and personality changes.  
Patients should be advised of this potential risk for PML and that they should carry a Patient Alert Card at all times. The Alert Card reminds patients that they must contact their doctor if they have unusual or prolonged new neurological symptoms or if they have severe or prolonged symptoms of infection. Healthcare professionals should monitor patients on vedolizumab for any new signs or symptoms that may be suggestive of serious infection including PML. Vedolizumab dosing should be withheld immediately at the first signs or symptoms suggestive of PML, and patients should be referred to a neurologist. 
Prior and concurrent use of biological products
No vedolizumab clinical trial data are available for patients previously treated with natalizumab or rituximab. Caution should be exercised when considering the use of vedolizumab in these patients. 
Patients previously exposed to natalizumab should normally wait a minimum of 12 weeks after the last dose of natalizumab prior to initiating therapy with ENTYVIO, unless otherwise indicated by the patient’s clinical condition.
There are no clinical trial data for concomitant use of vedolizumab with biologic immunosuppressants. Therefore, the use of ENTYVIO in such patients is not recommended.
Live and oral vaccines
It is recommended that all patients be brought up to date with all oral and all live immunisations in agreement with current immunisation guidelines prior to initiating treatment with ENTYVIO. Patients receiving treatment with vedolizumab may continue to receive non-live vaccines. There are no data on the secondary transmission of infection by live vaccines in patients receiving vedolizumab. Live vaccines may be administered concurrently with vedolizumab only if the benefits outweigh the risks. Administration of the influenza vaccine should be by injection according to routine clinical practice. 
In a placebo‑controlled study of healthy volunteers, a single 750 mg dose of vedolizumab did not lower rates of protective immunity to Hepatitis B virus in volunteers who were vaccinated intramuscularly with three doses of recombinant Hepatitis B surface antigen. Patients exposed to vedolizumab had lower seroconversion rates after receiving two doses of a killed, oral cholera vaccine. The impact on other oral and nasal vaccines is unknown. 
Effects on Fertility
There are no data on the effects of vedolizumab on human fertility. Effects on male and female fertility have not been formally evaluated in animal studies.
Use in Pregnancy (Category B2)
There are limited data for the use of vedolizumab in pregnant women. Placental transfer of vedolizumab has not been investigated, but IgG antibodies are known to cross the placenta.
Administration of vedolizumab at intravenous (infusion) doses of up to 100 mg/kg fortnightly to pregnant cynomolgus monkeys during most of gestation resulted in no evidence of external malformations/variations, and no effects on embryofetal development, or on postnatal development in infants up to 6 months of age. This dose resulted in a serum AUC that was about 24 fold the AUC expected in patients at the recommended clinical dose.
Administration of a single intravenous (infusion) dose of up to 100 mg/kg to pregnant rabbits on gestation day 7 (the beginning of organogenesis) resulted in no evidence of teratogenicity, and no effects on embryofetal development. This dose resulted in a serum AUC that was about 8 fold the AUC expected in patients at the recommended clinical dose.
ENTYVIO is to be used during pregnancy only if the benefits to the mother clearly outweigh any potential risk to the fetus. 
Women of childbearing potential are strongly recommended to use adequate contraception to prevent pregnancy and to continue its use for at least 18 weeks after the last treatment with ENTYVIO.
Use in Lactation
Human immunoglobulins are excreted in breast milk and low levels of vedolizumab have been detected in the milk of cynomolgus monkeys. A risk to the infant cannot be excluded.
Therefore, it is recommended that a decision be made whether to discontinue breastfeeding or to discontinue ENTYVIO therapy, taking into account the benefit of breastfeeding for the child and the benefit of therapy for the woman.
Paediatric Use
The safety and efficacy of vedolizumab in children aged 0 to 17 years old have not been established. No data are available.
Elderly patients
No dose adjustment is required. Population pharmacokinetic analyses showed no effect of age (see Pharmacokinetics; Special Populations).
Hepatic Impairment
ENTYVIO has not been studied in this patient population. No dose recommendation can be made.
Renal Impairment
ENTYVIO has not been studied in this patient population. No dose recommendation can be made.
Genotoxicity
Genotoxicity studies have not been conducted with vedolizumab. As vedolizumab is a monoclonal antibody, it would not be expected to have genotoxic potential. 


Carcinogenicity
[bookmark: _Toc178066744][bookmark: _Toc178746284][bookmark: _Toc179870302][bookmark: _Toc258742768][bookmark: _Toc273443148]Carcinogenicity studies with vedolizumab have not been conducted. Act-1, the murine homologue predecessor of vedolizumab, at concentrations up to 20 μg/mL, did not stimulate the in vitro proliferative rate of a human B-cell lymphoma cell line expressing the α4β7 integrin. In a tissue cross-reactivity study using human colon adenocarcinoma cryosections, there was no evidence that Act-1 at concentrations up to 20 μg/mL bound to the tumour tissue.
INTERACTIONS WITH OTHER MEDICINES
No specific interaction studies have been performed. Vedolizumab has been studied in adult ulcerative colitis and Crohn’s disease patients with concomitant administration of corticosteroids, immunomodulators (azathioprine, 6-mercaptopurine, and methotrexate), and aminosalicylates. Population pharmacokinetic analyses suggest that co‑administration of such agents did not have a clinically meaningful effect on vedolizumab pharmacokinetics. The effect of vedolizumab on the pharmacokinetics of commonly co‑administered medicinal compounds has not been studied.
Vaccinations
Live vaccines, in particular live oral vaccines, should be used with caution concurrently with ENTYVIO (see PRECAUTIONS).
ADVERSE EFFECTS
Vedolizumab has been studied in three placebo-controlled clinical trials in patients with ulcerative colitis (GEMINI I) or Crohn’s disease (GEMINI II and III). In two controlled Phase 3 trials (GEMINI I and II), 1,434 patients received vedolizumab 300 mg at Week 0, Week 2 and then every eight weeks or every four weeks, starting at Week 6, for up to 52 weeks and 297 patients received placebo for up to 52 weeks. Of these, 769 patients had ulcerative colitis (GEMINI I) and 962 patients had Crohn’s disease (GEMINI II). Patients were exposed for a mean duration of 259 days (GEMINI I) and 247 days (GEMINI II).
Adverse events were reported in 84% of patients treated with vedolizumab and 78% of patients treated with placebo (GEMINI I 80% and 77%; GEMINI II 87% and 80%, respectively). Over 52 weeks, 19% of patients treated with vedolizumab experienced serious adverse events compared to 13% of patients treated with placebo (GEMINI I 12% and 11%; GEMINI II 24% and 16%, respectively). Similar rates of adverse events were seen in the every-eight-week and every-four-week dosing groups in the Phase 3 clinical trials. The proportion of patients who discontinued treatment due to adverse events was 9% for patients treated with vedolizumab and 10% for patients treated with placebo. In the combined studies of GEMINI I and II the adverse reactions that occurred in >5% were nausea, nasopharyngitis, upper respiratory tract infection, arthralgia, pyrexia, fatigue, headache, cough. Infusion-related reactions were reported in 4% of patients receiving vedolizumab. 
In the shorter (10-week) placebo controlled induction trial, GEMINI III, the types of adverse reactions reported were similar but occurred at lower frequency than the longer 52 week trials.  A further 279 patients were treated with vedolizumab at Week 0 and Week 2 and then with placebo for up to 52 weeks. Of these patients, 84% experienced adverse events and 15% experienced serious adverse events.

Tabulated list of Adverse Events
	[bookmark: _DV_C451]Table 5 	Adverse Events in ≥3% of ENTYVIO treated Patients and ≥1% Higher than in Placebo 	[UC and CD Combined Induction/Maintenance Safety Population (GEMINI I and II)]

	[bookmark: _DV_C453]Adverse Reaction
	[bookmark: _DV_C457][bookmark: _DV_C458][bookmark: _DV_C459]Placebo†
(N297)
	[bookmark: _DV_C456]ENTYVIO‡
(N1434)

	[bookmark: _DV_C460]Nasopharyngitis
	21 (7%)
	[bookmark: _DV_C461]180 (13%)

	Headache
	[bookmark: _DV_C465]32 (11%)
	[bookmark: _DV_C464]177 (12%)

	[bookmark: _DV_C466]Arthralgia
	[bookmark: _DV_C468]29 (10%)
	[bookmark: _DV_C467]166 (12%)

	[bookmark: _DV_C469]Nausea
	[bookmark: _DV_C471]23 (8%)
	[bookmark: _DV_C470]128 (9%)

	[bookmark: _DV_C472]Pyrexia
	[bookmark: _DV_C474]22 (7%)
	[bookmark: _DV_C473]127 (9%)

	[bookmark: _DV_C475]Upper respiratory tract infection 
	[bookmark: _DV_C477]19 (6%)
	[bookmark: _DV_C476]106 (7%)

	[bookmark: _DV_C478]Fatigue
	[bookmark: _DV_C480]10 (3%)
	[bookmark: _DV_C479]86 (6%)

	[bookmark: _DV_C481]Cough
	[bookmark: _DV_C483]10 (3%)
	[bookmark: _DV_C482]70 (5%)

	[bookmark: _DV_C484]Bronchitis
	[bookmark: _DV_C486]10 (3%)
	[bookmark: _DV_C485]57 (4%)

	[bookmark: _DV_C487]Influenza
	[bookmark: _DV_C489]5 (2%)
	[bookmark: _DV_C488]51 (4%)

	[bookmark: _DV_C490]Back pain
	[bookmark: _DV_C492]10 (3%)
	[bookmark: _DV_C491]62 (4%)

	[bookmark: _DV_C493]Rash
	[bookmark: _DV_C495]6 (2%)
	[bookmark: _DV_C494]42 (3%)

	[bookmark: _DV_C496]Pruritus
	[bookmark: _DV_C498]4 (1%)
	[bookmark: _DV_C497]39 (3%)

	[bookmark: _DV_C499]Sinusitis
	[bookmark: _DV_C501]3 (1%)
	[bookmark: _DV_C500]44 (3%)

	[bookmark: _DV_C502]Oropharyngeal pain
	[bookmark: _DV_C504]4 (1%)
	[bookmark: _DV_C503]42 (3%)

	[bookmark: _DV_C505]Pain in extremities
	[bookmark: _DV_C507]4 (1%)
	[bookmark: _DV_C506]38 (3%)


[bookmark: _DV_C510][bookmark: _DV_C509]†Patients who received placebo during the entire trial.
‡Patients received ENTYVIO at Weeks 0 and 2 and continued to receive ENTYVIO every eight weeks or every four weeks for up to 52 weeks. There was no difference in efficacy between the every eight week and every four week dosing regimens relative to placebo.
Description of selected adverse reactions
Infusion-related reactions
In GEMINI I and II controlled studies, 4% of vedolizumab‑treated patients and 3% of placebo‑treated patients experienced an adverse event defined by the investigator as infusion‑related reaction (IRR) (see PRECAUTIONS). No individual Preferred Term reported as an IRR occurred at a rate above 1%. The most frequently observed events in the vedolizumab‑treated patients (by preferred term and reported more than twice) were nausea, headache, pruritus, dizziness, fatigue, infusion‑related reaction, pyrexia, urticaria and vomiting. The majority of IRRs were mild or moderate in intensity and <1% resulted in discontinuation of study treatment. Observed IRRs generally resolved with no or minimal intervention following the infusion. One serious adverse event of IRR was reported by a Crohn’s disease patient during the second infusion (symptoms reported were dyspnoea, bronchospasm, urticaria, flushing, rash, and increased blood pressure and heart rate) and was successfully managed with discontinuation of infusion and treatment with antihistamine and intravenous hydrocortisone. In patients who received vedolizumab at Weeks 0 and 2 followed by placebo, no increase in the rate of IRR was seen upon retreatment with vedolizumab after loss of response.

Infections
In GEMINI I and II controlled studies, the rate of infections was 0.85 per patient‑year in the vedolizumab‑treated patients and 0.70 per patient‑year in the placebo‑treated patients. The infections consisted primarily of nasopharyngitis, upper respiratory tract infection, sinusitis, and urinary tract infections. Most patients continued on vedolizumab after the infection resolved.
[bookmark: _DV_C280]In GEMINI I and II controlled studies, the rate of serious infections was 0.07 per patient year in vedolizumab‑treated patients and 0.06 per patient year in placebo‑treated patients. Over time, there was no significant increase in the rate of serious infections.
[bookmark: _DV_C281]In controlled and open‑label studies in adults with vedolizumab, serious infections have been reported, which include tuberculosis, sepsis (some fatal), salmonella sepsis, listeria meningitis, and cytomegaloviral colitis.  
Liver Injury
There have been reports of elevations of transaminase and/or bilirubin in patients receiving vedolizumab. In the GEMINI I (UC), GEMINI II (CD) and GEMINI III (CD) trials, three patients reported serious adverse reactions of hepatitis, manifested as elevated transaminases with or without elevated bilirubin and symptoms consistent with hepatitis (e.g., malaise, nausea, vomiting, abdominal pain, anorexia). These adverse reactions occurred following two to five vedolizumab doses; however, based on case report information it is unclear if the reactions indicated drug-induced or autoimmune etiology. All patients recovered following discontinuation of therapy with some requiring corticosteroid treatment. In controlled trials, the incidence of ALT and AST elevations ≥3 x ULN was <2% in patients treated with vedolizumab and in patients treated with placebo. In the open-label trial, one additional case of serious hepatitis was observed.
Malignancy
Overall, results from the clinical program to date do not suggest an increased risk for malignancy with vedolizumab treatment; however, the number of malignancies was small and long-term exposure was limited. Long‑term safety evaluations are ongoing.
Immunogenicity
In GEMINI I and II controlled studies, vedolizumab showed an immunogenicity rate of 4% (56 of 1434 patients who received continuous treatment with vedolizumab were anti‑vedolizumab antibody‑positive at any time during treatment). Nine out of 56 patients were persistently positive (anti‑vedolizumab antibody‑positive at two or more study visits) and 33 patients developed neutralizing anti‑vedolizumab antibodies.
The frequency of anti‑vedolizumab antibody detected in patients after the last dose of study drug (16 weeks which is approximately five half‑lives after last dose) in GEMINI I and II was approximately 10%.
In GEMINI I and II controlled studies, 5% (3 of 61) of the patients who had an adverse event assessed by the investigator as an IRR were persistently anti‑vedolizumab antibody‑positive.
Overall, there was no apparent correlation of anti‑vedolizumab antibody development to clinical response or adverse events. However, the number of patients that developed anti‑vedolizumab antibodies was too limited to make a definitive assessment. 
DOSAGE AND ADMINISTRATION
ENTYVIO treatment should be initiated and supervised by specialist healthcare professionals experienced in the diagnosis and treatment of ulcerative colitis or Crohn’s disease.
Adults (≥18 years)
The recommended dose regimen of ENTYVIO is 300 mg administered by intravenous infusion at zero, two and six weeks and then every eight weeks thereafter. The treatment schedule is the same for ulcerative colitis and Crohn’s disease.
[bookmark: _Toc178066716]Patients should be reviewed within 6 to 8 weeks of completing the induction regimen, corresponding to 12-14 weeks after initiation of induction treatment. Continued treatment is not recommended for patients who have not shown a clinical response by Week 14. 
In the UC study, clinical response was evaluated by either complete or partial Mayo score. Clinical response was defined as a reduction in complete Mayo score of ≥3 points and ≥30% from baseline with an accompanying decrease in rectal bleeding subscore of ≥1 point or absolute rectal bleeding subscore of ≤1 point or as a reduction in partial Mayo score of ≥2 points and ≥25% from baseline with an accompanying decrease in rectal bleeding subscore of ≥1 point or absolute rectal bleeding subscore of ≤1 point.
In the CD studies, clinical response was defined as ≥70-point decrease in CDAI score from baseline.
During treatment with ENTYVIO, corticosteroids may be reduced and/or discontinued in accordance with standard of care.
Method of administration
ENTYVIO is to be reconstituted and further diluted prior to intravenous administration (please see instructions below).
ENTYVIO is administered as an intravenous infusion over 30 minutes. All patients should be observed during each infusion and for an appropriate time after administration of ENTYVIO.  ENTYVIO should be administered by a healthcare professional prepared to manage anaphylaxis. Appropriate medical support measures should be available for immediate use. 
In the absence of compatibility studies, this medicinal product must not be mixed with other medicinal products.
Instructions for reconstitution and infusion
ENTYVIO does not contain preservatives. ENTYVIO should be at room temperature when reconstituted.
1. Use aseptic technique when preparing ENTYVIO solution for intravenous infusion. Remove flip‑off cap from the vial and wipe with alcohol swab. Reconstitute vedolizumab with 4.8 mL of sterile water for injection, using a syringe with a 21‑25 gauge needle.
2. Insert needle into the vial through the centre of the stopper and direct the stream of liquid to the wall of the vial to avoid excessive foaming.
3. Gently swirl the vial for at least 15 seconds. Do not vigorously shake or invert.
4. Let the vial sit for up to 20 minutes to allow for reconstitution and for any foam to settle; the vial can be swirled and inspected for dissolution during this time. If not fully dissolved after 20 minutes, allow another 10 minutes for dissolution.
5. Inspect the reconstituted solution visually for particulate matter and discoloration prior to administration. Solution should be clear or opalescent, colourless to light yellow and free of visible particulates. Reconstituted solution with uncharacteristic colour or containing particulates must not be administered.
6. Prior to withdrawing reconstituted solution from vial, gently invert vial 3 times.
7. Withdraw 5 mL (300 mg) of reconstituted ENTYVIO using a syringe with a 21‑25 gauge needle.
8. Add the 5 mL (300 mg) of reconstituted ENTYVIO to 250 mL of sterile 0.9% sodium chloride solution, and gently mix the infusion bag (5 mL of 0.9% sodium chloride solution do not have to be withdrawn from the infusion bag prior to adding ENTYVIO). Do not add other medicinal products to the prepared infusion solution or intravenous infusion set. Administer the infusion solution over a period of not less than the infusion time recommended (see DOSAGE AND ADMINISTRATION).
Once reconstituted, the infusion solution should be used as soon as practicable after preparation. However, if necessary, the infusion solution may be stored for up to 24 hours: this 24 hour hold may include up to 6 hours at 20‑25°C; any additional hold time must be at 2‑8°C. Do not freeze. Do not store any unused portion of the infusion solution for reuse.
Product is for single use in one patient only. Discard any residue. Any unused medicinal product or waste material should be disposed of in accordance with local requirements.
OVERDOSAGE
No dose‑limiting toxicity was seen in clinical trials. Doses up to 10 mg/kg (approximately 2.5 times the recommended dose) have been administered in clinical trials. 
For information on the management of overdose, contact the Poison Information Centre on 131126 (Australia).
PRESENTATION AND STORAGE CONDITIONS
ENTYVIO Powder for Injection is supplied as a sterile, white to off-white lyophilized cake or powder in a single-use vial. Each single-use vial contains 300 mg of vedolizumab. Each pack of ENTYVIO contains 1 glass vial.
Store at 2oC to 8oC (Refrigerate. Do not freeze).Protect from light.
To reduce microbiological hazard, use product as soon as practicable after preparation. If storage is necessary, hold at 2°C -8°C for not more than 24 hours. The maximum hold time of 24 hours for prepared infusion solution may include up to 6 hours at 20‑25°C with any remaining storage time kept within 2°C -8°C. Do not freeze. Do not store any unused portion of the infusion solution for reuse. 
NAME AND ADDRESS OF THE SPONSOR
Takeda Pharmaceuticals Australia Pty Ltd 
2-4 Lyonpark Road
Macquarie Park NSW 2113
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