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1. Explanation of Need for Clinical Review Amendment

This document is an addendum to a clinical review completed and finalized in DARRTS
on November 20, 2013.

The original clinical review stated that the Applicant adequately demonstrated the
efficacy of vedolizumab and that the benefit of vedolizumab outweighs its potential risks
for adult patients with moderately to severely active ulcerative colitis. However
outstanding issues related to vedolizumab for ulcerative colitis remained at that time,
including:

e The key safety issue was the potential risk of progressive multifocal
leukoencephalopathy (PML). There was uncertainty about the adequacy of the
safety database to provide an acceptable pre-marketing assessment of this risk
of PML or if continued risk evaluation and mitigation strategies (REMS) are
needed in the postmarketing setting. This was to be discussed at an Advisory
Committee Meeting on December 9, 2013.

e Although a relationship between concomitant immunosuppressive therapies with
infections was not found, there remained the concern that the risk of infections
and of PML might be higher with concomitant immunosuppressive therapies. In
the vedolizumab trials, these considerations led to the requirement that
concomitant immunosuppressants were not allowed beyond the induction phase
in the US trials. The review team questioned whether the labeling should have
similar restrictions. This was to be discussed at an Advisory Committee Meeting
on December 9, 2013.

e Similarly, due to the potential risk for PML, vedolizumab use was limited to
patients who failed immunomodulator or TNFa antagonist therapy in US trials,
whereas outside the US prior corticosteroid failure was sufficient for inclusion.
The review team questioned if vedolizumab should be indicated only for those
patients who failed immunomodulator and/or TNFa antagonist therapy, or if prior
corticosteroid failure should be sufficient. This was to be discussed at an
Advisory Committee Meeting on December 9, 2013.
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¢ A small number of potential cases of drug related liver injury were reported and
this information became known to the review team at the time of the 120-day
Safety Update. Additional information was forthcoming from the Applicant at the
time of the original clinical review.

Since the original clinical review was finalized, a joint meeting of the Gastrointestinal
Drugs Advisory Committee (GIDAC) and Drug Safety and Risk Management (DSaRM)
Advisory Committee was held to discuss the efficacy and safety of vedolizumab and the
postmarket risk management strategy. In addition, the clinical site inspections were
completed, and the Applicant provided more detailed information on 4 potential cases of
drug induced liver injury, as well as updated PML and exposure data.

These updates to the original clinical review are summarized below with an updated
risk/benefit assessment.

2. Recommendations/Risk Benefit Assessment
a. Recommendation on Regulatory Action

It is the recommendation of this reviewer that vedolizumab be approved for the indication
of:

inducing and maintaining clinical response and remission, improving endoscopic
appearance of the mucosa, and achieving corticosteroid-free remission in adult
patients with moderately to severely active ulcerative colitis who have had an
inadequate response with, lost response to, or were intolerant to a tumor necrosis
factor-alpha (TNFa) blocker or immunomodulator; or had an inadequate response
with, were intolerant to, or demonstrated dependence on corticosteroids.

b. Risk Benefit Assessment

Moderately to severely active ulcerative colitis (UC) is a serious chronic disease which
has a substantial impact on patients’ quality of life. There are available treatments for
moderate to severe disease; however limitations exist, and many patients are unable to
achieve sustained remission while other patients develop intolerance to or side effects
from their current treatment regimens. Additional treatment options for patients with
moderately to severely active UC, particularly those who have failed prior anti-TNF
therapy, is needed.

Review of the Application and considering recommendations from the Advisory
Committee, this reviewer believes that the benefit of vedolizumab in adult patients with
moderately to severely active ulcerative colitis outweighs the risks associated with the
use of the drug product, in patients who have failed immunomodulators, TNFa
antagonists, or corticosteroids. The applicant has adequately characterized the potential
risk of PML with vedolizumab to support approval and concomitant immunosuppressants
should not be limited to a specific duration in clinical practice. Given the potential risk for
PML, as well as the risk for serious infections and drug induced liver injury, a post-
marketing observational study should be required, as well as enhanced
pharmacovigilance in the postmarketing setting. In addition, these risks should be
adequately included in the labeling.
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Reviewer Comments: On December 9, 2013, the Advisory Committee met and
supported the approval of vedolizumab for UC and CD based on the evidence of efficacy
and safety. The majority of the AC members agreed that the benefits outweigh the risks
to support the approval for the proposed UC population that have failed corticosteroids,
as well as immunosuppressants or TNF a-antagonists and commented that restrictions
would be burdensome in clinical practice. The committee agreed that concomitant
immunosuppressants should not be limited to a specific duration. The review team
agreed with the AC recommendations, and this is reflected in the indication and labeling.

c. Recommendations for Postmarket Risk Evaluation and Mitigation
Strategies

A REMS is not required for this application because it is believed that the benefits of
vedolizumab outweigh the risks for the intended population.

Reviewer Comments: On December 9, 2013, the Advisory Committee met and agreed
that the applicant has adequately characterized the potential risk of PML with
vedolizumab with the current data to support approval. Members noted that further
quantification of this potential risk and continued monitoring and observation are still
necessary and stressed that any risk mitigation strategies required beyond labeling to
manage the potential risk of PML should not be overly burdensome for prescribers.

On February 3, 2014 the REMS Oversight Committee (ROC) met to discuss whether a
REMS should be required for vedolizumab to mitigate the potential risk for PML.
Updated exposure data were provided by the applicant through December 27, 2013
which indicated that zero cases of PML have been reported in the vedolizumab clinical
development program, out of 3326 subjects exposed. This included 1056 patients who
received 24 or more months of vedolizumab, ruling out a risk of PML of 2.8/1000
patients exposed for 24 or more months (with 95% confidence based on the Rule of 3).
The review team recommended to the ROC that a REMS was not needed because the
benefits of vedolizumab outweigh the risks for the intended population and for the
following reasons:

e UC and CD cause substantial morbidity and decreased quality of life.

e Current treatment options do not adequately address medical needs in the
subset of UC and CD patients who fail other therapies.

Vedolizumab has robust efficacy as a treatment for UC.

e Vedolizumab has a potential risk of PML, as well as risks of hepatotoxicity,
serious infections and malignancies. However:

o Vedolizumab has a targeted mechanism of action against the human
lymphocyte integrin a47 in contrast to Tysabri (a431 & a487).

o The nonclinical evidence does not support an association between the
drug and PML.

o No cases of PML have been identified in the clinical trials.

o The risk of PML has been characterized to an upper bound of 2.8/1000
based on the number patients with 2 or more years of vedolizumab
exposure and the fact that no cases of PML have arisen to date.

o Labeling is sufficient to mitigate the potential risk of PML based on currently
available evidence. Additionally, the Applicant will communicate the potential risk
of PML through a Dear Healthcare Professional Letter and Healthcare
Professional Brochure. FDA will also publish a Perspectives Piece in the New
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England Journal of Medicine describing the product’s benefit-risk assessment
and FDA’s approval decision for vedolizumab, along with the strategies to
address the potential risk of PML. Finally, FDA will hold a Stakeholders Call 1 —
2 weeks following approval. Relevant societies will be invited to participate in
this call and the focus will be on the safety of vedolizumab, including the potential
risk for PML.

e A post-marketing observational study and continuation of the ongoing open-label
study will help to quantify the risk of PML.

e Enhanced pharmacovigilance will help to ensure that if any cases of PML are
spontaneously reported in the post-marketing setting, maximal information on
these cases will be obtained at the time of the initial report. The need for prompt
and complete reporting by prescribers will be further emphasized via the
communication strategies mentioned above.

The committee’s opinion was divided on the need for a REMS. Some stated that, based
on the current data, the statutory standard for requiring a REMS is not met (because the
benefits outweigh the risks), and the ROC did not take the position that a REMS with a
communication plan would be the only acceptable approach. The ROC agreed that FDA
needs to communicate the potential risk of PML to prescribers to ensure that they will
recognize and report cases of PML, if they emerge.

Based on the information provided by the Applicant, and recommendations from the AC
and ROC, the review team determined that a REMS is not needed at this time.

1.4 Recommendations for Postmarket Requirements and Commitments

Required Pediatric Assessments:

The pediatric study requirement for ages 0 to < 5 years of age in ulcerative colitis is
waived and pediatric study requirements for ages 5 through 17 years are deferred. The
required pediatric studies are:

PMR 1: Conduct a dose-ranging trial to determine the PK/PD, safety, and tolerability of
vedolizumab in pediatric patients 5 through 17 years with moderately to severely active
ulcerative colitis or Crohn’s Disease who have failed conventional therapy.

PMR 2: Conduct a randomized, placebo-controlled, blinded, multicenter study of the
induction and maintenance of clinical response and remission by vedolizumab in
pediatric patients 6 through 17 years with moderately to severely active Crohn’s disease
who have failed conventional therapy.

PMR 3: Conduct a randomized, placebo-controlled, blinded, multicenter study of the
induction and maintenance of clinical response and remission by vedolizumab in
pediatric patients 5 through 17 years with moderately to severely active ulcerative colitis
who have failed conventional therapy.

In addition, the following Postmarketing Safety Requirements were recommended by the
Clinical review team and agreed upon by the Applicant:
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PMR 4: Complete Clinical Trial C13008, an open-label trial to determine the long-term
safety of vedolizumab in patients with ulcerative colitis and Crohn’s disease. Safety
evaluations include but are not limited to the occurrence of serious infections including
progressive multifocal leukoencephalopathy (PML) and malignancies.

PMR 5: A post-marketing, prospective, observational, cohort study of vedolizumab
versus other agents for inflammatory bowel disease. Clearly define recruitment and
retention methods a priori. The study’s primary outcome is serious infections. Secondary
outcomes include, but are not limited to, progressive multifocal leukoencephalopathy
(PML), malignancies, specific infections including gastrointestinal and upper respiratory
infections, liver toxicity, serious adverse events (SAEs), other clinically significant
infections that are not SAEs but are classified as moderate or severe and require
antibiotic treatment, infusion-related reactions and adverse reactions. Specify concise
case definitions and validation algorithms for both primary and secondary outcomes.
Justify the choice of appropriate comparator population(s) and estimated background
rate(s) relative to vedolizumab-exposed patients; clearly define the primary comparator
population for the primary objective. Design the study around a testable hypothesis to
assess, with sufficient sample size and power, a clinically meaningful increase in serious
infection risk above the comparator background rate, with a pre-specified statistical
analysis method. For the vedolizumab-exposed and comparator(s), the study drug
initiation period should be clearly defined, including any exclusion and inclusion criteria.
Ensure adequate number of patients with at least 24 months of vedolizumab exposure at
the end of the study. Provide a final study protocol, agreed upon by FDA, prior to study
initiation and a final statistical analysis plan (SAP) allowing FDA adequate time to review
and comment. Annually, provide progress updates of study patient accrual and
summarize study population demographics. Provide study safety data in periodic safety
update reports.

The following post-marketing commitments were also recommended by the clinical team
and agreed upon by the Applicant.

PMC 1: Conduct a prospective, observational pregnancy exposure registry study in the
United States that compares the pregnancy and fetal outcomes of women exposed to
vedolizumab during pregnancy to an unexposed control population or collect
vedolizumab pregnancy exposure data by collaborating with an existing disease-based
pregnancy registry. Annual interim reports are to be submitted to the Agency.

PMC 2: Conduct a milk-only lactation trial in lactating women receiving vedolizumab
therapeutically to assess concentrations of vedolizumab in breast milk using a validated
assay in order to appropriately inform the Nursing Mother’s subsection of labeling.

Reviewer Comments: While the language of the above listed PMRs and PMCs was
agreed upon, final language has not yet been decided on at the time of this review
addendum, so finalized language is subject to change. In addition, there were a number
of drug quality and clinical pharmacology PMCs which were agreed upon by the sponsor
which are not included in this addendum. These can be found in the relevant review
discipline reviews and will be included in the action letter.

3. Advisory Committee Summary
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A Joint Meeting of the Gastrointestinal Drugs Advisory Committee (GIDAC) and Drug
Safety and Risk Management (DSaRM) Advisory Committee to evaluate the safety and
efficacy of intravenous vedolizumab for the induction and maintenance of ulcerative
colitis and Crohn’s disease and the postmarket risk management strategy was held on
December 9, 2013.

The following recommendations and responses were provided by the expert committee,
in response to the 4 questions relevant to the ulcerative colitis indication:

o The committee voted 21 to O that the applicant adequately characterized the
potential risk of PML with vedolizumab to support approval. Members noted that
continued quantification of this potential risk and monitoring and observation are
still necessary.

¢ The committee voted 19 to 1, with 1 abstention, that if vedolizumab is approved,
concomitant immunosuppressants should not be limited to a specific duration
(e.g., during induction only).

e Thirteen (13) of 21 committee members voted that the proposed UC population
should include patients that have failed corticosteroids, immunosuppressants, or
TNFa-antagonists, while the remaining 8 committee members voted that the
proposed indications should require that patients have failed
immunosuppressants or TNFa-antagonists only (i.e., failure of corticosteroids
only would not be sufficient).

¢ When asked what post-market risk mitigation strategies beyond labeling, if any,
would be needed to ensure that the product’s benefits outweigh its risks, the
committee members commented that it is important to quantify the PML risks and
to monitor other infections in addition to PML. Members stressed that post-
market risk mitigation strategies should not be burdensome for the practitioners.

Reviewer Comments: The review team agreed with the committee’s recommendations
to not limit the use of concomitant immunosuppressants and to include patients who
have failed corticosteroids in the indication. The review team also agreed that the
applicant adequately characterized the potential risk of PML with vedolizumab to support
approval. While the committee did not vote on post-market risk mitigation strategies,
members noted that continued quantification of this potential risk, monitoring and
observation are still necessary and stressed that any risk mitigation strategies required
beyond labeling to manage the potential risk of PML should not be overly burdensome
for prescribers.

4. Updated Safety Information: Hepatocellular Injury

As was reported in the original clinical review, there were no imbalances of liver test
abnormalities between treatment groups in phase 3 trials of vedolizumab, and there
were no clear differences in rates of marked abnormalities of relevant lab parameters,

across treatment groups. See Table 1.

Table 1: Marked Abnormalities in Clinical Laboratory Values: C13006 and C13007
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- VDZ/PEO PBO/PEO VDZVDZ
Analyte, n(%) N = 279 N = 207 N = 1434
ALT > 3.0 x ULN 52 3(1) 22 (2)
AST > 3.0 x ULN 7 (3) 0 16 (1)
Bilirubin > 2.0 x ULN 2 (<1) 2(<1) 7 (<1)

Source: Sponsor Submission, Integrated Summary of Safety, Table 18.2.3.1
a Marked abnormalities were outside the pre-defined criteria for marked abnormality and had an on-treatment value more extreme
than the baseline value

There were, however, several cases of acute hepatocellular injury during the
vedolizumab clinical development program. Four (4) patients reported serious adverse
events of hepatitis during the controlled and open-label extension study. These adverse
events occurred after a range of vedolizumab exposure, from 2 to 35 doses, and
covered a spectrum of plausibility in terms of relationship to drug. The case felt to have
the highest likelihood of being related to vedolizumab is described below.

A 20-year old male patient from Italy who was in the Maintenance non-ITT vedolizumab
Q4W group was hospitalized for acute hepatitis 57 days after his fifth and final dose of
vedolizumab. He was diagnosed with UC 7 years before entering the study and had
been previously treated with AZA/6-MP, infliximab, mesalamine, and corticosteroids;
however, all UC treatments except 5 mg daily prednisone were discontinued before
study entry. The patient had normal baseline serum liver tests and received his 1st dose
of vedolizumab on ®©@ \ith a 5th and final dose on I
about 3 months later. At that time, he was found to have new elevations of his liver
serum transaminases. A liver ultrasound and biopsy one week later showed a pattern
compatible with drug-induced hepatitis and/or chronic autoimmune hepatitis with fibrosis,
and 7 weeks later on ®©@ \ith a further rise of the transaminases and a rising total
bilirubin level, he was hospitalized with acute hepatitis. A workup for viral, autoimmune,
and liver storage diseases was negative (except for a slight rise in smooth muscle
antibodies of 1 in 40). The patient started treatment with IV corticosteroids and was
discharged from the hospital a few days later, when lab work was normalizing. Follow
up labs from February of the following year were normal. See Table 2. The event was
considered by the investigator to be related to study drug.

Table 2: Select Laboratory Results for Patient C13006-28007-605

Alkaline Bilirubin, total (mg/dL, [RR
Date of Result el UL Phosphatase (IU/L) [1.20, 0.20,] unleis glﬂ'ue,rgse
[RR 10, 40] [RR 10, 40] R 32, 92] apecified
i 18 20 73 5.0" umollL
436 305 148 0.50
622 458 174 147
285 91 116 20" pmol/L
15 19 134 0.60

Reviewer Comments: Natalizumab is associated with liver injury, including serious drug-
induced liver injury, and this is included in the natalizumab label. The mechanism of
action for DILI with Tysabri is not fully understood, however treatment with other biologic
agents that modulate T cell activity has resulted in a variety of forms of liver injury — one
hypothesis is that drugs which affect t-cell migration also could potentially cause liver
injury through perturbation of requlatory or suppressor T cells, especially in individuals
with pre-existing susceptibility to develop an auto-immune diathesis. There were cases
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of liver injury, including serious liver injury with vedolizumab use during the clinical
development program, so | will provide you with some of those details. A case of a 20
year old male with UC experiencing acute hepatocellular injury at the time of his 5" dose
of vedolizumab seems to have the highest probability of causality related to drug, of the
cases seen. Appropriate labeling and careful follow-up, including enhanced

pharmacovigilance, and expeditious evaluation of patients in the postmarketing setting
will be needed.

5. Ethics and Good Clinical Practices

The Office of Scientific Investigations (OSI) performed site investigations of 4 clinical

sites:

Table 3: Clinical Site Inspections

Clinical Number of Subjects site
. : Screened/Randomized/ f Inspection Final
i =LEE Prematurely Te il Date Classification
Number D sy Rationale
Highest US 09/3/2013
58045 | S50 24/15/110 enrollment and VAF?
10/3/2013
High efficacy
San in Induction 10/7 —
58156 Antonio, 10/8/4 and NAI®
. 10/15/2013
X Maintenance
Trials
Highest
Leuven, 10/21 -
04006 Belgium 49/41/25 overall 10/29/2013 NAI
enrollment
Highest
Czech efficacy 11/4 -
12019 Republic 9/9/4 compared to | 11/11/2013 NAI
placebo

a VAI = Deviation(s) from regulation
b NAI = No deviation from regulation

Overview of Inspection Findings:

Clinical Site 58156:
At this US site, for Protocol C13006, a total of 10 subjects were screened, 8 were
enrolled and 4 subjects completed the study. An audit of 4 subjects’ records was
conducted. No significant regulatory violations were noted, and no Form FDA 483 was
issued. There was no evidence of underreporting of adverse events, and the source data
for the primary efficacy data were able to be verified at the site.

Clinical Site 04006:

At this foreign site, for Protocol C13006, a total of 49 subjects were screened, 41 were
enrolled and 25 subjects discontinued from the study. An audit of 13 subjects’ records
was conducted. No significant regulatory violations were noted, and no Form FDA 483
was issued. There was no evidence of under-reporting of adverse events, and the

source data for the primary efficacy data were able to be verified at the site.
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Clinical Site 12019:

At this foreign site, for Protocol C13006, a total of 9 subjects were screened, 9 were
enrolled and 7 subjects completed the study. An audit of 9 subjects’ records was
conducted. No significant regulatory violations were noted, and no Form FDA 483 was
issued. There was no evidence of under-reporting of adverse events, and the source
data for the primary efficacy data were able to be verified at the site.

Clinical Site 58045:

At this US site, for Protocol C13006, a total of 24 subjects were screened, 15 were
enrolled and 5 subjects completed the study. An audit of 24 subjects’ records was
conducted. The adverse events were reported as specified in the protocol and no major
transcription errors were observed comparing source with eCRF data. A form 483 was
issued for the following violations related to Protocol 13006:

1. No phone calls were made to subjects who enrolled in protocol 13006 and
reported PML symptoms to reassure and instruct that they may remain in the
study and to confirm that the symptoms have not recurred or persisted. In his
response, the Cl stated that the calls were made but not documented.

2. A stool sample for the analysis of the Fecal Calprotectin was not collected in 12
out of 24 subjects enrolled in Protocol 13006. In his response, the CI noted this
lapse, due to difficulty for subjects to produce stool samples and promised
increased communication with the sponsor to mitigate the issue if this type of
problem should recur.

3. Pharmacist technician involved in the study drug reconstitution, dose
preparation and dispensing is not included in the Site Personnel
Signature/Delegation Log for Protocols C13006 and C13007. In his response, the
Cl attributed this to the blinded/unblinded nature of the IP logs and promised
corrective action such that the site will not maintain two separate logs.

(b) (6)

Reviewer comment: OSI inspection reports are complete and OSI recommended that
data from the inspected sites can be used in support of the BLA. This reviewer agrees
with the OSI assessment. Three (3) of 4 sites inspected were classified as NAI. Site
58045 was classified as VAI, for the reasons summarized above. These violations,
however, did not adversely affect data integrity or subject safety.

6. Summary and Conclusions

The benefit of vedolizumab in adult patients with moderately to severely active ulcerative
colitis outweighs the risks associated with the use of the drug product, in patients who
have failed immunomodulators, TNFa antagonists, or corticosteroids. A REMS is not
required because it is believed that the benefits of vedolizumab outweigh the risks for
the intended population. A postmarketing observational study and enhanced
pharmacovigilance, in addition to adequate labeling and communication to prescribers
on the potential risk of PML, are adequate at this time.
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To: Dr. Laurie Muldowney, MD; Medical Officer, DGIEP
From: Mark Avigan, MD CM; Associate Director, OPE/OSE
Date; December 6, 2013

Subject: Vedolizumab AC presentation, December 9, 2013

| have been asked to comment briefly on a hepatotoxicity signal that was observed in
clinical trials associated with vedolizumab to help prepare for an impending
presentation this week by Dr. Muldowney to the AC that is being convened to consider
approval of this agent for the treatment of UC and Chrohn’s disease. My suggested
edits to the planned text for slides 89-97 to be presented at the AC are provided as a
follow-up to our discussion. The corresponding edited power points are in the attached
slide set.

‘Natalizumab is associated with liver injury, including serious drug-induced liver injury,
and this is included in the natalizumab label. The mechanism of action for DILI with
Tysabri is not fully understood, however treatment with other biologic agents that
modulate T cell activity has resulted in a variety of forms of liver injury — one hypothesis
is that drugs which affect t-cell migration also could potentially cause liver injury
through perturbation of regulatory or suppressor T cells, especially in individuals with
pre-existing susceptibility to develop an auto-immune diathesis.

There were cases of liver injury, including serious liver injury with vedolizumab use
during the clinical development program, so | will provide you with some of those
details.

There were no imbalances of liver test abnormalities between treatment groups in
phase 3 trials, and there were also no clear differences in rates of marked abnormalities
of relevant lab parameters, between treatment groups (though the numbers were
small, so comparisons are limited) during these controlled trials. | do want to highlight
a few cases of vedolizumab-associated liver injury, however, which occurred during
vedolizumab clinical development.

There were, however several cases of acute hepatocellular injury during the
vedolizumab clinical development program.
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Specifically, 4 patients reported serious adverse events of hepatitis during the controlled
and open-label extension study. These adverse events occurred after a range of
vedolizumab exposure, from 2 to 35 doses. All of these patients discontinued study
drug and were treated with corticosteroids, and all recovered. There is, of course, a
spectrum of plausibility in terms of relationship to drug. | provide some additional
details on what we considered to be the most compelling case with the next slide, but
wanted to first just give some very high level information on the other 3 cases, which we
felt were less likely to be related to vedolizumab, but of course, that can’t be ruled out
entirely with the information we have.

The most recent case was reported a few weeks ago during the 120-day safety update.
This was a 36 year female who developed hepatitis after 35 doses of vedolizumab, so it
would be less likely to be related to vedolizumab alone, first off because of the duration
of exposure before experiencing the AE. Subsequently this patient was diagnosed with
subacute cutaneous lupus erythematosus, and while her liver tests began normalizing
after discontinuation of vedolizumab and introduction of corticosteroids, she was
continuing to have some elevations in liver functions several months after discontinuing
treatment.

The next case was a 35 year old female who developed hepatitis 41 days after her
second dose of vedolizumab, so there is more temporal plausibility here, however, she
had started sulfasalazine several months before the trial, and her symptoms with fever,
labs with marked eosinophilia, and biopsy results were more consistent with an allergic
reaction to sulfasalazine, rather than vedolizumab-induced liver injury. Of course,
vedolizumab, as a cause, cannot be entirely ruled out.

The next case was a 23 year old female who developed hepatitis 13 days after her 2"
dose of drug. This case was highly confounded, however, as the patient was
hospitalized with pneumonia and a number of medications were started before the
event.

The most compelling case was a 20-year old male patient from Italy who experienced
acute hepatocellular injury which occurred after his 5™ dose of vedolizumab. He was
diagnosed with UC 7 years before entering the study and had been previously treated
with AZA/6-MP, infliximab, mesalamine, and corticosteroids, however, all UC
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treatments except 5 mg daily prednisone were discontinued before study entry. With

. . . . . b) (6
normal baseline serum liver tests, he received his 1°* dose of vedolizumab on N

with a 5" and final dose on ® about 3 months later. At that time,
he was found to have new elevations of his liver serum transaminases. He was
asymptomatic and the transaminase levels were then monitored on a weekly basis — |
didn’t include the ® labs on this slide, however, they remained elevated in the

(b) (6)

same range as the labs 4 days later on - Aliver biopsy and ultrasound

showed a pattern consistent with either drug-induced or autoimmune hepatitis, and 7

b) (6
weeks later on N

with a further rise of the transaminases and a rising total
bilirubin level that reached 20 micromol/liter, near the upper limit of normal, he was

hospitalized with acute hepatitis and started treatment with IV corticosteroids.

As you can see, the ? |abs were his peak values. He was discharged from the
hospital a few days later and his lab work was normalizing. Follow up labs from
February of the following year were normal. Based on the information reviewed, this
case seems to have the highest probability of causality related to vedolizumab, of the
cases seen.

As stated, there were cases of acute hepatocellular injury which occurred with
vedolizumab use, one case in particular seemed probably related to drug treatment.
There is mechanistic plausibility for such reactions since integrin antagonists have a
potential to affect regulatory T cells that should ordinarily prevent autoimmune organ
injury. With these findings, appropriate labeling, careful follow-up and expeditious
evaluation of patients in the postmarketing setting will be needed.’

Summary Comment:

These cases of acute hepatocellular liver injury associated with vedolizumab, some
associated with autoimmune features that responded to de-challenge and prednisone
raise a concern that some individuals have increased susceptibility to developing organ
damage due to the immunomodulatory effects of this agent, some just after a few
doses. The concern is supported by the documentation of similar cases of acute
hepatotoxicity associated with natalizumab, a monoclonal agent with very similar
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pharmacological/immunological actions (See References below). With these findings,
product labeling that highlights that treated patients may develop acute liver injury
even after a few doses of vedolizumab which requires patient vigilance, careful clinical
follow-up with expeditious & thorough evaluation by the treating physicians with
expertise in the diagnosis of liver disorders will be needed. In addition, the sponsor
must engage proactively in educating both physicians and patients to both recognize
and report all liver injury cases and proactively follow up and assess all cases with a plan
to regularly report these to FDA.

References for Natalizumab Hepatotoxicity

Bezabeh, S. et al. Aliment Pharmacol Ther 2010. 31:1028-1035
Lisotti A et. al. Dig and Liv Dis 2012;44(4):356-357.
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1 Recommendations/Risk Benefit Assessment

1.1 Recommendation on Regulatory Action

It is the recommendation of this reviewer that vedolizumab be approved for the
indication of:

Ac:hieving1 clinical response and remission, and achieving corticosteroid-free remission
in adult patients with moderately to severely active Crohn's disease who have had an
inadequate response with, lost response to, or were intolerant to steroids or
immunomodulators (such as azathioprine, 6-mercaptopurine, or methotrexate) or a
tumor necrosis factor-alpha (TNFa) antagonist.

1.2 Risk Benefit Assessment

Moderately to severely active Crohn's disease (CD) is a serious chronic disease which
has a substantial impact on patients’ quality of life. CD involves chronic inflammation of
all layers of the bowel and may affect any segment of the Gl tract. For CD, the most
common patterns of Gl involvement are in descending order, (1) the distal small
intestine and colon, (2) the small intestine alone, and (3) the colon alone. Common
symptoms of CD are diarrhea, abdominal pain, weight loss, fever, and rectal bleeding.

The inflammation can extend beyond the mucosa and involve the wall of the bowel,
leading to the development of strictures (narrowing), fistulae between diseased parts of
the bowel and adjacent structures (i.e., bladder, other bowel segments and skin) and
abscesses. Perianal manifestations are common. Extraintestinal tissues (skin, eyes and
joints) may also be inflamed. In addition, there may be sequelae due to malabsorption
(anemia, vitamin deficiency, cholelithiasis, nephrolithiasis or metabolic bone disease).

CD typically has a chronic relapsing course with acute clinical episodes. Some patients,
however, have chronic poor health due to active bowel inflammation, fistulae, or other
disease-related events. Morbidity may be considerable, particularly for patients whose
disease is not controlled by currently available agents. An increased risk of mortality has
been reported. (Canavan et al., 2007; Canavan et al., 2007; Wolters et al., 2006) The
annual incidence in North America (United States and Canada) is estimated to be
between 3.1 and 14.6 cases per 100,000 person-years, with between 10,000 and
47,000 new cases of CD diagnosed annually. It is estimated that over 630,000 people in
North America have CD based on a prevalence of 199 cases per 100,000 persons
(Loftus 2004).

! “Achieving clinical response and remission” is recommended over “inducing and maintaining clinical
response” for reasons that will be detailed in the body of the review.
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Other treatment options in this population of moderately to severely active CD include
corticosteroids, immunomodulators, TNFa-antagonists (infliximab, adalimumab, and
certolizumab) and natalizumab. The number of patients that have received natalizumab
for CD is very small (approximately 1,100). The natalizumab indication is limited to
patients that have failed TNFa-antagonists.

Review of the current Application reveals that the benefit of vedolizumab for reducing
signs and symptoms and achieving clinical remission in adult patients with moderately
to severely active Crohn's disease who have failed prior therapies has been adequately
demonstrated, and the benefit outweighs the risks associated with the use of the drug
product.

Induction and Maintenance Studies Results Summary

To support this indication, the applicant submitted two studies (C13007 and C13011)
that evaluated vedolizumab 300 mg as therapy for moderate to severe Crohn’s disease.
Induction was evaluated in two trials; however, evaluation of maintenance was limited to
one trial. Study C13007 evaluated both induction and “maintenance”. Study C13011
evaluated only induction. In Study C13007 approximately 50% of subjects were naive
to TNFa antagonists and 50% patients had a history of “treatment failure” on TNFa
antagonists. In contrast, the primary analysis population in Study C13011 was limited to
patients who had failed previous TNFa antagonist therapy. These patients constituted
approximately 75% of patients randomized in this trial. An additional 25% of patients in
Study C13011 were naive to TNFa antagonist therapy and were not included in the
primary efficacy analysis. The “Maintenance” trial component of Study C13007
randomized vedolizumab-treated patients who had achieved clinical response at Week
6 during the induction phase of Study C13007 to 1 of 2 vedolizumab IV dosing regimens
(300 mg Q4W or Q8W) or placebo. Additional patients, who had not been randomized
into the induction phase of Study C13007 but who had achieved clinical response
during open label treatment with vedolizumab 300 mg (referred to as Cohort 2 patients)
were also randomized into the Maintenance phase of Study C13007. In contrast to the
total number of patients in the ITT population of the vedoluzimab arm of the Induction
phase of Study C13007 (n=220), the total number treated with open label vedolizumab
300 mg in Cohort 2 (to assure adequate patient numbers for randomization into the
Maintenance Phase of the trial) was 747.

The following table summarizes the high level efficacy results of Study C13007 and
Study C13011. For induction, the primary endpoint was met in the induction phase of
Study C13007, but not in study C13011 (induction in TNFa-failure patients). Both
primary and first secondary endpoints were met in the maintenance phase of study
C13007.

11
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Table 1. Endpoints in CD Studies C13007 and C 13011

Study C13007 (50% TNFa-failures) C13011 (75% TNFa- failures)
Endpoint Primary 1% secondary Primary | 1 secondary
Induction endpoint met' endpoint not met | endpoint no formal
not met hypothesis testing
allowed’
Maintenance | endpoint met endpoint met n/a n/a

' one of two alternative endpoints met
) nominally significant

Therefore, only one clinical trial met the primary endpoint to support the efficacy of
vedolizumab for the induction of clinical remission in Crohn’s disease. There was only
one maintenance trial, and it met the primary endpoint.

Dosing

The applicant’s dosing recommendations for vedolizumab are a dose of 300 mg
administered as an |V infusion over 30 minutes at Week 0, Week 2, Week 6, and Q8W
thereafter. The dosing recommendations go on to state that if clinical response is not
achieved by Week 6, or if patients lose response when dosed Q8W, dosing Q4W may
be considered.

The dosing recommendations for induction (i.e., dosing at Weeks 0 and 2 in order to
achieve clinical remission at Week 6) are supported by data from C13007. However,
C13011 suggests that an additional dose at Week 6 is required in order for clinical
remission to be achieved at Week 10. This Reviewer recommends that the labeling
describe the time course for achieving clinical remission based on the clinical trial data,
and that a postmarketing trial be conducted to evaluate induction of clinical remission at
Week 10 (see Section 1.4 and see Section 9.2).

In the maintenance phase, vedolizumab was also effective at achieving clinical
remission at Week 52 with both the Q4W and the Q8W dosing regimens. Given that
neither dosing regimen showed a clear efficacy or safety advantage, it is appropriate to
treat with the lowest effective dose (i.e., the Q8W dosing regimen).

The applicant’s recommendation to consider dose escalation is based on PK data
(vedolizumab trough data and PK modeling from Phase 3 studies) as well as
information derived from Studies C13007, C13011, and C13008. An increase in dosing
frequency for patients who fail to achieve clinical response by Week 6 was not formally
studied as part of the applicant’'s Phase 3 program (i.e., Studies C13007 and C13011),
however, and Study C13007 was not powered to directly compare the Q4W and Q8W
doses. Study C13008 was open-label and not designed to assess efficacy endpoints,
so efficacy data from this study should be considered with caution. Additional data is
required to support the dosing escalation recommendations by the applicant.

12
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Safety

This Reviewer believes vedolizumab has been shown to be safe for its intended use as
recommended in the labeling. Overall, the safety profile of vedolizumab was adequately
characterized during the clinical development program. See Section 7.

Since 2007, the vedolizumab clinical development program included a Risk Assessment
and Minimization for PML (RAMP) program. The RAMP program was thorough, and no
cases of PML were identified through the 120 day safety data cutoff. This included 903
patients exposed to 24 or more vedolizumab infusions with 4-weeks of follow up and
approximately 80% of whom received prior immunosuppressant therapy. Less than 1%
of patients tested positive for JC viremia, and JCV antibody testing was not included in
the RAMP program. There were 0 cases of PML identified during the vedolizumab
clinical development program to date.

Outstanding Issues

The Applicant adequately demonstrated the efficacy of vedolizumab and that the benefit
of vedolizumab outweighs its potential risks for adult patients with moderately to
severely active Crohn's disease. Outstanding issues related to vedolizumab include:

e The key safety issue is the potential risk of progressive multifocal
leukoencephalopathy (PML). Risk management strategies beyond labeling were
discussed at the Advisory Committee on December 9, 2013; the Advisory
Committee members commented that it is important to quantify PML risks and to
monitor other infections in addition to PML. Members also noted that post-
market risk mitigation strategies should not be burdensome for the practitioners.
Self-reported adverse events registries could also be considered. The final
decision on this issue has not yet been made by the review team. (See Sections
1.3 and 9.3 of this review.)

e Two potential cases of drug related liver injury were reported. Additional
information is forthcoming from the Applicant. Enhanced pharmacovigilance in
the postmarketing setting may be needed to ensure any future cases are
captured.

1.3 Recommendations for Postmarket Risk Evaluation and Mitigation Strategies

The primary serious risk of harm relevant to REMS considerations is the potential risk of
progressive multifocal leukoencephalopathy (PML), an opportunistic viral infection of the
brain that usually leads to death or severe disability. Natalizumab, an integrin
antagonist approved in the treatment of multiple sclerosis and Crohn’s disease, is
associated with an increased risk for PML. No cases of PML have been reported in the
vedolizumab clinical development program, out of 3326 patients exposed, however a
theoretical risk remains.
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The applicant proposes a REMS with medication guide and communication plan’  ©¢

as the risk management strategy for vedolizumab.

A variety of approaches have been utilized by CDER in the past to address PML risk in
other drug products, from PML specific labeling to REMS with elements to assure safe
use (ETASU). Most of the products using only PML-explicit labeling to manage PML
risk are products used in oncology and transplantation medicine, where there may
already exist an underlying risk for opportunistic infections and PML. Natalizumab
includes PML specific labeling in a Black Box Warning and has a required REMS with
ETASU. The REMS requirement for natalizumab was based on the determination that
there was a definitive risk for this serious, and often fatal condition in a population
previously not at risk.

Given that there have been no cases of PML detected in the vedolizumab clinical
development program to date, the risk of PML with vedolizumab remains a theoretical
risk. One could argue that labeling alone may be an appropriate strategy. Alternatively,
an underlying risk for PML has not been seen in patients with UC and CD on other
therapies, excluding natalizumab, and the risk for PML has not been entirely ruled out,
with the safety database provided by the sponsor. While nonclinical data is reassuring
in demonstrating the selectivity of vedolizumab’s binding to the a4B7 integrin, the
mechanism by which PML develops in patients administered integrin antagonist
products is not completely understood and clinical data is needed to estimate risk.

It is unclear what evidentiary threshold we may be comfortable with, to rule out a
specific level of risk of PML in these patients with a reasonable level of certainty. A
critical question which will drive the selection of the optimal risk management strategy
for vedolizumab is: considering the totality of the non-clinical and clinical evidence, how
many vedolizumab patients need to be studied for how long to rule out the risk of PML
with a reasonable level of certainty. If it is determined that the Applicant has not ruled
out the potential of PML with a reasonable level of certainty, a REMS with ETASU may
be needed. This approach will increase the burden on patients, prescribers,
pharmacies, and infusion centers, and it is possible that vedolizumab may not address
the unmet medical need in CD to the fullest extent possible. It would be important to
discontinue the REMS program once a sufficient number of patients have been
exposed, assuming no cases of PML arise.

These issues were discussed at the Advisory Committee on December 9, 2013, and are
being discussed internally at the time this review was written; a final decision on REMS
or risk management strategies beyond labeling has not yet been made by the review
team. The Advisory Committee members commented that it is important to quantify
PML risks and to monitor other infections in addition to PML. Members also noted that
post-market risk mitigation strategies should not be burdensome for the practitioners.
Self-reported adverse events registries could also be considered. (See Section 9.3 of
this review).
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1.4 Recommendations for Postmarket Requirements and Commitments

At the time of this review, the following Postmarket Requirements and Commitments are
recommended:

The Clinical Pharmacology review team recommends the following post marketing
commitment (PMC) studies:

e A study to reanalyze banked immunogenicity serum samples from ulcerative
colitis trial C13006 and Crohn’s disease trial C13007 to determine the presence
of anti-drug antibodies (ADA) using an improved ADA assay format with reduced
sensitivity to product interference. This recommendation is based on the finding
of inadequate assessment of immunogenicity incidence in the current BLA.

e Evaluate the disease-drug-drug interaction (DDDI) potential between
vedolizumab and other CYP substrates. This recommendation is based on the
current understanding that CYP enzymes expression is suppressed by
inflammatory cytokines associated with inflammatory conditions, and they can
normalize upon improvement of the inflammatory conditions. We recommend a
step-wise approach. For instance, one can conduct a study to first define the
impact of UC or CD, an inflammatory disease condition, on the exposure of CYP
substrate drugs (i.e., the disease drug interaction). Such study may involve
evaluating the exposures of CYP substrate drugs in healthy subjects and in
subjects with severe UC or CD disease. In the event that the disease drug
interaction is deemed clinically meaningful, the impact of vedolizumab treatment
on observed disease drug interaction as measured by the exposure of CYP
substrate drugs can be further evaluated in a subsequent study to evaluate the
DDDI.

The following study is recommended from the Pediatric and Maternal Health Staff as a
PMC:

e Conduct a milk-only lactation trial in lactating women receiving vedolizumab
therapeutically to assess concentrations of vedolizumab in breast milk using a
validated assay in order to appropriately inform the Nursing Mother’s subsection
of labeling

The PREA postmarketing requirement (PMR) for CD is described below:

e The applicant has requested a Waiver of Pediatric Study for pediatric patients
from birth to {3 and a Deferral of Pediatric Study for pediatric patients ®® to <
18.

e We generally have waived requirements for pediatric studies of CD treatments in
children under the age of 6 years due to the low CD incidence in that age group.
The final determination of pediatric waiver and deferral will be made upon
presentation to the Pediatric Research Committee (PeRC) as part of the review
of this BLA for moderately to severely active CD in adults.

This Reviewer recommends the following PMC:
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¢ A randomized controlled trial to evaluate induction of clinical remission at Week
10 after a dose of vedolizumab 300 mg at Weeks 0, 2, and 6.

This Reviewer recommends that a long-term observational safety study should be
conducted as a PMR:

e Specifics of the study design such as the duration and number of patients are
pending at the time of this review; discussions about details of the study design
are currently ongoing with the Office of Surveillance and Epidemiology - Divisions
of Pharmacovigilance, Epidemiology, and Risk Management. The applicant has
proposed a postmarketing observational study of 5000 patients over 7 years. In
addition, this reviewer recommends that “paraesthesias and dysaesthesias” and
“skin conditions” should be considered (pending discussion with reviewers in the
Office of Surveillance and Epidemiology - Divisions of Pharmacovigilance,
Epidemiology, and Risk Management) to be included as adverse events of
special interest with targeted neurological and dermatological investigations in
the proposed post-marketing observational study to further evaluate and
characterize the potential risk of neuropathy and dermopathy with vedolizumab.
In addition, this Reviewer recommends that a determination of circulating CD34+
cells (a marker of immaturity) in response to the administration of vedolizumab
should be included. Further, this Reviewer recommends ((pending discussion
with the CBER immunologist consulted, Dr. Jennifer Reed) that determination of
IgA and IgM in nasopharyngeal samples should be included as a substudy in the
proposed observational postmarketing study.

2 Introduction and Regulatory Background

2.1 Product Information

Vedolizumab is a humanized IgG1 monoclonal antibody that belongs to the class of
integrin antagonist drugs. Vedolizumab specifically targets the human lymphocyte
integrin a4f37, blocking its interaction with mucosal addressin cell adhesion molecule-1
(MAdCAM-1) which is expressed on the endothelium of intestinal vasculature.

Established name: vedolizumab

Proposed trade name: Entyvio

Pharmacologic class: Integrin Receptor Antagonist

Dosage Form and Strength: lyophilized powder for injection available in sterile

single-use vials containing 300 mg vedolizumab for
intravenous infusion

Applicant’s proposed indication for Crohn's disease:
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e Vedolizumab is indicated for reducing signs and symptoms, inducing and
maintaining clinical response, clinical remission, and achieving corticosteroid-free
remission in adult patients with moderately to severely active Crohn's disease
who have had an inadequate response with, lost response to, or were intolerant
to either conventional therapy or a tumor necrosis factor-alpha (TNFa)
antagonist.

Applicants proposed dosing regimen:

e 300 mg infused intravenously over approximately 30 minutes at zero, two and six
weeks, then every eight weeks thereafter

2.2  Tables of Currently Available Treatments for Proposed Indications

Currently available approved treatments for moderately to severely active CD appear in
the table below.
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Table 2. Currently Available Treatments (Moderately to Severely Active CD)

Treatment

Drug
Class

Indication

Remicade
(infliximab)

TNF
Antagonist

REMICADE is indicated for reducing signs and symptoms
and inducing and maintaining clinical remission in adult
patients with moderately to severely active Crohn’s disease
who have had an inadequate response to conventional
therapy.

REMICADE is indicated for reducing the number of draining
enterocutaneous and rectovaginal fistulas and maintaining
fistula closure in adult patients with fistulizing Crohn’s
disease.

Humira
(adalimumab)

TNF
Antagonist

HUMIRA is indicated for reducing signs and symptoms and
inducing and maintaining clinical remission in adult patients
with moderately to severely active Crohn’s disease who have
had an inadequate response to conventional therapy.
HUMIRA is indicated for reducing signs and symptoms and
inducing clinical remission in these patients if they have also
lost response to or are intolerant to infliximab.

Cimzia
(certolizumab)

TNF
Antagonist

CIMZIA is indicated for reducing signs and symptoms of Crohn’s
disease and maintaining clinical response in adult patients with
moderately to severely active disease who have had an
inadequate response to conventional therapy.

Tysabri
(natalizumab)

Integrin
Antagonist

TYSABRI is indicated for inducing and maintaining clinical
response and remission in adult patients with moderately to
severely active Crohn’s disease with evidence of
inflammation who have had an inadequate response to, or
are unable to tolerate, conventional CD therapies and
inhibitors of TNF-a. TYSABRI should not be used in
combination with immunosuppressants (e.g., 6-
mercaptopurine, azathioprine, cyclosporine, or methotrexate)
or inhibitors of TNF-a [see Warnings and Precautions (5.1)].

2.3  Availability of Proposed Active Ingredient in the United States

Vedolizumab is a new molecular entity (NME) that is not approved or marketed in the

United States.

24 Important Safety Issues With Consideration to Related Drugs

Tysabri (natalizumab) is the only currently marketed integrin antagonist. It is approved
for inducing and maintaining clinical response and remission in adult patients with
moderate to severely active Crohn’s Disease (CD) with evidence of inflammation and
who have had an inadequate response to, or are unable to tolerate conventional CD
therapies and inhibitors of TNF-a.
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Tysabri contains a boxed warning that it increases the risk of progressive multifocal
leukoencephalopathy (PML), an opportunistic viral infection of the brain that usually
leads to death or severe disability. Cases of PML have been reported in patients taking
Tysabri who were recently or concomitantly treated with immunomodulators or
immunosuppressants, as well as in patients receiving Tysabri as monotherapy.

As per the current label for Tysabri, three factors that are known to increase the risk of

PML in Tysabri-treated patients have been identified:

(1) Longer treatment duration, especially beyond 2 years. There is limited experience in
patients who have received more than § years of TYSABRI treatment.

(2) Prior treatment with an immunosuppressant (e.g., mitoxantrone, azathioprine,
methotrexate, cyclophosphamide, mycophenolate mofetil).

(3) Presence of anti-JCV antibodies. Patients who are anti-JCV antibody positive have a
higher risk for developing PML.

Because of the risk of PML, Tysabri has a REMS requirement composed of a
Medication Guide, Communication Plan, and Elements to Assure Safe Use including
prescriber, pharmacy, and patient registration. Tysabri is available only through a
special restricted distribution program called the CD Tysabri Outreach Unified
Commitment to Health (TOUCH™) program. This program includes infusion site training
and maintains a computerized database that captures enroliment, patient tracking, and
drug distribution.

In addition to increasing the risk of PML, hypersensitivity reactions, including
anaphylaxis, have occurred in patients receiving Tysabri and were more frequent in
patients with antibodies to Tysabri. Tysabri may also increase the risk for infections,
including urinary tract infection, pneumonia, and gastroenteritis.

At the time of approval for CD, one of the post-marketing commitments (PMCs) was for
a prospective observational study (CD INFORM) that specified that at least 2,000 CD
patients must be enrolled, and that a least 1,000 patients must have two years of
Tysabri treatment. CD INFORM was designed primarily to determine the incidence and
pattern of serious and/or clinically significant infections, malignancies, and other serious
adverse events (SAEs) in patients with Crohn’s disease (CD) treated with natalizumab;
the main safety outcome of interest in CD INFORM is PML. At the time of this review,
the accrual of the study has been limited by the use of the marketed product in CD, and
a total of only 187 subjects have been enrolled. Additional data is not yet available.

2.5 Summary of Presubmission Regulatory Activity Related to Submission

Clinical development of vedolizumab began in 1998, and IND 009,125 was opened in
June 2000 to initiate clinical development in the United States. In January 2006,

development of vedolizumab was placed on clinical hold due to concerns that integrin
antagonists might predispose patients to progressive multifocal leukoencephalopathy
(PML). This stemmed from the market withdrawal of natalizumab, following 2 cases of
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confirmed PML in patients receiving the drug to treat MS and one reported case in a
patient treated for Crohn’s disease. All integrin antagonists under development in the
US at that time were placed on clinical hold. The clinical hold on IND 009,125 was lifted
in July 2007 with the implementation of an active screening and monitoring program.
Multiple subsequent regulatory meetings, including an Advisory Committee (AC)
meeting, have focused on risk minimization and safety monitoring related to potential
PML risk.

A Joint Meeting of the Gastrointestinal Advisory Committee (GIDAC) and the Drug
Safety and Risk Management (DSaRM) Advisory Committee to evaluate intravenous
vedolizumab for treatment of Inflammatory Bowel Disease (induction and maintenance
of Crohn’s Disease and Ulcerative Colitis) and the risk of PML was held on July 20,
2011. The purpose of this closed session Advisory committee was to seek the
committee’s recommendations regarding the Phase 3 study design for vedolizumab,
including the number of patients and duration of study needed to exclude the risk of
PML. The following recommendations and responses were provided by the expert
committee, in response to 4 questions:

e The committee voted 12 to 5, with one abstention, that the available nonclinical
and human pharmacodynamic data for vedolizumab do not provide assurance of
less risk of PML than natalizumab.

e The committee commented on an acceptable safety database size for pre-
approval assessment of PML risk in patients with CD and UC. No consensus
was reached, however, the AC strongly expressed that the duration of exposure
is important and that 24 months could be considered as the minimum duration
timeframe. The majority of the committee felt that increasing the sample size has
merit.

e The committee voted 15 to 2, with one abstention, that the available nonclinical
and clinical data do not support making the entry criteria less stringent for
vedolizumab phase 3 studies (i.e., allow entry of patients that have not yet been
treated with TNFa antagonists or immunosuppressants).

e The committee voted 17 to 0, with one abstention, that restrictions on
concomitant immunosuppressants (prohibited beyond the induction phase of
vedolizumab treatment) should not be made less stringent.

Based on the AC recommendations and over the course of several meetings between
the sponsor and FDA, the following major agreements were made relating to the risk of
PML with this class of therapy:

e patient screening and monitoring: a screening baseline neurologic exam with
exclusion of those with abnormal findings, education of site personnel and
patients, and updated informed consent documents

e selection criteria: patients enrolled in phase 3 studies were required to meet the
stricter requirement of inadequate response or intolerance to
immunosuppressants or TNFa antagonists, rather than immunosuppressants,
TNFa antagonists, or corticosteroids

e concomitant medications: patients in phase 3 studies were allowed concomitant
steroid use for one and one-half years, with tapering at week 6 in patients that
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are in clinical response, or when clinical response is achieved. In addition,
concomitant immunosuppressant use was allowed for up to 6 weeks in Phase 3
studies, but must be otherwise prohibited.

o safety database: the safety database at the time of original BLA submission
must include data on at least 900 patients that received = 24 infusions, with a
minimum of 4 weeks of follow-up after the last infusion

It should be noted that the Division only reviewed the US versions of the protocols.
Some of the above protocol provisions, most notably restrictions on entry and
restrictions on concomitant immunosuppressive therapies, are not part of the protocols
outside the US.

Several formal meetings also occurred between the sponsor and FDA to discuss
manufacturing changes. Vedolizumab was initially manufactured utilizing a mouse
myeloma (NSO) cell line, and initial clinical studies used drug product from this process
(MLNO2, Process A). A Chinese hamster ovary (CHO) cell line was developed to
improve productivity, and drug product from this process (MLN00O02, Process B) was
used in multiple Phase 1 and 2 clinical studies. Further manufacturing improvements to
the CHO-based process were then implemented to establish a commercially
representative process (MLNO0OZ2, Process C) that was used to supply Phase 3 clinical
trials. A PK/PD comparability study was completed prior to initiating Phase 3 studies, to
compare Process B and C products. For simplicity, vedolizumab will be used
throughout this review to refer to the drug product throughout its development.

Presubmission regulatory activities related to this submission included an advisory
committee meeting and 14 formal face-to-face meetings between the sponsor and FDA.
In addition, there were a number of teleconferences and written correspondences
exchanged during the development program for Crohn's disease. The sponsor was
granted Fast Track Designation in February 2013. Table 1 below summarizes pre-
submission regulatory meetings and submissions and highlights key clinical
agreements.
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Table 3 Pre-submission Regulatory History

Date Regulatory Action(s)
June 7, 2000 Original IND 9125 submitted for MLNO2
June 2004 Type C Meeting to discuss the clinical development outcomes from two

Phase 2 studies, M200-021 and L299-016.

January 24, 2006

IND 9125 placed on clinical hold for insufficient information to allow the
Agency to assess the risk of progressive multifocal leukoencephalopathy
(PML) to subjects with MLNO2

April 4, 2006

Type A Meeting to discuss options for removing clinical hold, including
PML risk minimization and safety monitoring.

July 26, 2006

Type C Meeting to discuss manufacturing changes from MLNO2 to
MLNO0002

June 18, 2007

Sponsor submitted an amendment which was a complete response to the
clinical hold and included the Risk Assessment and Minimization of PML
(RAMP) program.

July19, 2007

Removal of clinical hold based on additional safety measures related to
potential PML risk

December 11, 2007

Type C Meeting to continue discussions about PML risk management
program

Type C meeting to discuss overall development plan for MLN0O0O02,

April 18, 2008 specifically dose selection, CMC, and nonclinical data to support Phase 3
studies.
June 5, 2008 Type C, End of Phase 2 Meeting to discuss pivotal studies for the

proposed IBD indications

September 16, 2008

Type B, End of Phase 2 meeting to discuss the CMC development plan

September 26, 2008

Type C End of Phase 2 Teleconference to discuss outstanding clinical
questions and issues for Phase 3 activities..

September 10, 2009

Type C, Phase 3 meeting to discuss the Statistical Analysis Plan for the
Phase 3 Crohn’s disease study, C13007

July 13, 2010 Meeting to discuss Phase 3 development plan
Closed Joint Meeting of the Gastrointestinal Drugs Advisory Committee
July 20, 2011 (GIDAC) and the Drug Safety and Risk Management (DSaRM) Advisory

Committee

September 6, 2011

Type C follow-up Meeting to discuss the outcomes from the Joint
GIDAC/DSaRM meeting

July 24-25, 2012

Type C, post-Phase 3 meeting to discuss pivotal study data and clinical
plan to support registration

November 6, 2012

Type C, Pre-BLA meeting to discuss clinical, nonclinical, and regulatory
aspects of the BLA

November 13, 2012

Type B, Pre-BLA meeting to discuss CMC aspects of the BLA

February 21, 2013

Fast track designation granted for vedolizumab in the treatment of
ulcerative colitis and Crohn’s disease

2.6

Other Relevant Background Information

There is no other relevant background information, other than that discussed in other
sections of this review.
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3 Ethics and Good Clinical Practices

3.1 Submission Quality and Integrity

The submission quality and integrity are acceptable. The electronic application was
well-organized and easily navigable.

The Office of Scientific Investigations (OSI) is scheduled to perform site investigations
of 4 clinical sites:

Table 4 Clinical Site Inspections

- . Number of Subjects . .
CI;‘?::L:M Location Screened/Randomized/Prematurely S't;a?iﬂ:::::n
Discontinued
Highest US
58045 Seattle, WA 24/15/10 enrollment
High efficacy in
San Antonio, Induction and
58156 TX 10/8/4 Maintenance
Trials
Leuven, Highest overall
04008 Belgium 49141125 enroliment
Highest efficacy
12019 Rizig?ic 9/9/4 compared to
P placebo

OSI inspection reports are pending at the time of this review.

3.2 Compliance with Good Clinical Practices

There was a statement of Good Clinical Practice. “Each of the clinical studies was
conducted in accordance with the ethical principles that have their origin in the
Declaration of Helsinki, and that are consistent with Good Clinical Practice and
applicable regulatory requirements.”

The application also included a debarment certification that the applicant did not use the
services of any person debarred under section 306 of the Federal Food, Drug and
Cosmetic Act in connection with this application.

3.3 Financial Disclosures

The sponsor provided a single signed copy of FDA Form 3454 with an appended list of
investigator names from each covered study. This certified that they have not entered
into any financial arrangement with their clinical investigators, whereby the value of
compensation to the investigator could be affected by the outcome of the study as
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defined in 21 CFR 54.2(a). No FDA Form 3455s were provided, as no investigators
reported financial arrangements.

4  Significant Efficacy/Safety Issues Related to Other Review Disciplines

4.1  Chemistry Manufacturing and Controls

Vedolizumab is recombinant humanized IgG4 monoclonal antibody composed of two
light chains of the kappa subclass and two heavy chains linked together by two disulfide
bridges to form a Y-shaped molecule.

Figure 1: Schematic diagram of vedolizumab

Copied and electronically reproduced from Applicant Submission Section 2.3: Introduction to the Quality Overall Summary

Vedolizumab is produced in CHO cells and has a molecular weight of approximatel

During product development,
several manufacturing changes were implemented. These resulted in 3 different
iterations of the product (process A, B, and C). Significant changes included:
e Changing the host cell line from NSO to CHO to improve productivity and the
product quality profile

e 9 production scale (commercialization scale)
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The impact of these changes was assessed through a variety of biochemical,
biophysical, immunological, and pharmacological assessment, and the results support
the comparability of vedolizumab across these processes. Process A was 0
was studied in phase 1 and phase 2 trials. Process B was ®e
and process C is a lyophilized formulation for infusion or injection.
Bioequivalence between Processes B and C was demonstrated in healthy subjects in
Study C13009.

The drug product is a sterile, lyophilized formulation which contains histidine/histidine

®® arginine HCI, sucrose, and polysorbate 80. Each single-use vial provides 300 mg
vedolizumab and is reconstituted with 4.8 mL Sterile Water for Injection. The
reconstituted drug product is then diluted into 0.9% sodium chloride to an approximate
volume of 250 mL.

There are no major efficacy or safety issues from chemistry, which recommends
approval. For more information see the Product Quality Review.

4.2  Clinical Microbiology

Clinical Microbiology considerations do not apply to this application because
vedolizumab is not an antimicrobial agent.

4.3  Preclinical Pharmacology/Toxicology

The nonclinical assessment of vedolizumab included pharmacology, pharmacokinetics,
acute |V toxicology in monkeys, repeated dose |V toxicology in monkeys and rabbits,
reproductive toxicology, and local tolerance studies. In addition, special nonclinical
studies were completed in order to compare the impact of vedolizumab and natalizumab
on immunotoxicity and CNS immune surveillance.

In Vitro Pharmacology

Comparative binding affinity of vedolizumab for the a437 integrin was determined in
competitive binding assays using peripheral blood lymphocytes of Cynomolgus monkey
and human whole blood. These studies demonstrated that the binding affinities of
vedolizumab for either B or memory CD4 lymphocytes appeared to be similar in
Cynomolgus monkeys and humans. In vitro studies utilizing human and murine cell
lines selectively expressing specific integrins demonstrated the specificity of
vedolizumab for binding to the a4B7 integrin and not a4B1 or aER7 integrin. The
selectivity of vedolizumab for inhibition of a4B7-mediated cell adhesion interactions was
also examined and showed that vedolizumab inhibited a47-MAdCAM-1 and fibronectin
and did not inhibit a4p7-VCAM-1, a4B1-VCAM-1, or a4B1-fibronectin-mediated
adhesive interactions.
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In vitro studies also demonstrated that vedolizumab did not mediate antibody dependent
cell-mediated cytotoxicity or complement dependent cytotoxicity in human peripheral
blood mononuclear cells. In addition, vedolizumab did not induce T lymphocyte
activation or cytokine release. Tissue cross-reactivity studies were conducted using a
panel of monkey and human tissues, and no unanticipated tissue cross reactivity was
observed.

In Vivo Pharmacology

An animal efficacy study was conducted in Tamarin monkeys with naturally occurring
chronic colitis using ACT-1 (murine homologue of vedolizumab). ACT-1 treatment
resulted in resolution of diarrhea in all animals by Day 3 and colonic mucosal biopsies
on Day 5 showed ACT-1 localization to the a4B7" lymphocytes in the lamina propria.
Biopsy results also revealed reduced mucosal density of a4B7" lymphocytes from Day 5
to Day 20. Control animals had no clinical or immunohistologic improvement.

Toxicology

Toxicity studies were conducted in Cynomolgus monkeys. Lymphoplasmacytic gastritis
was observed in both MLNOOO2 and control monkeys in a 26-week study, though
MLNOOOZ2 treated monkeys had greater regeneration of superficial mucosal epithelium
in response to this gastritis. The significance of this is not known. Balantidium coli
(parasites) were observed in the cecum and colon of both control and vedolizumab
treated monkeys, and no dose response in vedolizumab treated monkeys was
observed.

In a 3-month toxicity study of New Zealand white rabbits, no differences were noted
between control animals and those treated with vedolizumab. A reproduction study in
pregnant New Zealand white rabbits showed no evidence of impaired fertility or harm to
the fetus with vedolizumab administration on gestation day 7 at single IV doses up to
100 mg/kg. Similarly, a pre and postnatal development study with vedolizumab in
monkeys showed no evidence of any adverse effect on pre and postnatal development
at IV doses up to 100 mg/kg.

Special Nonclinical Studies

A decrease in immune surveillance of the CNS by T-lymphocytes is hypothesized to
contribute to the development of PML. The sponsor conducted a study using an
Experimental Autoimmune Encephalomyelitis (EAE) model in Rhesus monkeys (a
model of multiple sclerosis; there is no animal model of PML) to assess the impact of
vedolizumab and natalizumab on CNS immune surveillance. The results of this study
showed that while natalizumab appeared to inhibit immune surveillance of the CNS,
vedolizumab had no such effect.

In addition, a 3-week comparative immunotoxicity study of natalizumab and
vedolizumab was completed in Cynomolgus monkeys. Natalizumab caused a
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significant increase in lymphocyte populations (e.g., b-lymphocytes, t-helper
lymphocytes, etc.), whereas there was no change in these populations in vedolizumab-
treated monkeys.

There are no major efficacy or safety issues from nonclinical, which recommends
approval. For more information see the Nonclinical Review by Tamal Chakraborti.

4.4  Clinical Pharmacology

The Clinical Pharmacology review team found the information submitted to support this
BLA to be acceptable with the following recommendations for post marketing
commitment (PMC) studies:

e A study to reanalyze banked immunogenicity serum samples from ulcerative
colitis trial C13006 and Crohn’s disease trial C13007 to determine the presence
of anti-drug antibodies (ADA) using an improved ADA assay format with reduced
sensitivity to product interference. This recommendation is based on the finding
of inadequate assessment of immunogenicity incidence in the current BLA.

e Evaluate the disease-drug-drug interaction (DDDI) potential between
vedolizumab and other CYP substrates. This recommendation is based on the
current understanding that CYP enzymes expression is suppressed by
inflammatory cytokines associated with inflammatory conditions, and they can
normalize upon improvement of the inflammatory conditions. We recommend a
step-wise approach. For instance, one can conduct a study to first define the
impact of UC or CD, an inflammatory disease condition, on the exposure of CYP
substrate drugs (i.e., the disease drug interaction). Such study may involve
evaluating the exposures of CYP substrate drugs in healthy subjects and in
subjects with severe UC or CD disease. In the event that the disease drug
interaction is deemed clinically meaningful, the impact of vedolizumab treatment
on observed disease drug interaction as measured by the exposure of CYP
substrate drugs can be further evaluated in a subsequent study to evaluate the
DDDI.

Additional summary information from the clinical pharmacology review is provided
below. For more detailed information see the Clinical Pharmacology Review by Lanyan
Fang, PhD, Yow-Ming Wang, PhD, Justin Earp, PhD, Nitin Mehrotra PhD, Sarah Dorff,
PhD, and Michael Pacanowski, PharmD.

4.4.1 Mechanism of Action

Vedolizumab is a recombinant humanized IgG1 antibody which selectively binds a437
integrin, a glycoprotein on the surface of leukocytes which are involved in Gl mucosal
immunity. Vedolizumab blocks the interaction of human lymphocyte integrin a437 with

its ligand, mucosal addressin cell adhesion molecule-1 (MAdCAM-1), which is
expressed on the endothelium of intestinal vasculature. This inhibits the migration of
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these leukocytes into the Gl mucosa and thus decreases the inflammation associated
with CD.

4.4.2 Pharmacodynamics

Study C13002 assessed the relationship between vedolizumab serum concentrations
and the extent of a4f37 binding saturation in three dose cohorts (2, 6, and 10 mg/kg).
Subjects received a total of 4 vedolizumab doses administered at Days 1, 14, 29, and
85. Maximum binding saturation (i.e., near 100% inhibition of MAACAM-1-Fc binding to
0a437) occurred within one hour of vedolizumab administration at all dose levels,
suggesting that maximum inhibition of a47 is unrelated to dose. Maximum inhibition
persisted throughout treatment until 84, 126, and 112 days after the last dose for the 2,
6, and 10 mg/kg dose cohorts, respectively. The significance of the saturation of the
0437 receptor is only one factor related to drug efficacy. These results suggest that
near-maximum a437 binding will be maintained with the recommended dosing regimen
of 300 mg Q8W.

4.4.3 Pharmacokinetics

Vedolizumab exhibits target-mediated drug disposition leading to decreased clearance
with increasing doses, due to target saturation. However, the exposure was
approximately dose-proportional over the dose range of 2 to 10 mg/kg, following
repeated dose administration in CD patients. The mean apparent terminal half-life was
approximately 25 days at 300 mg dose. The population PK analysis showed disease
severity, body weight, serum albumin, age, prior TNFa antagonist therapy, and
concomitant medications had no clinically meaningful impact on PK.

The clinical pharmacology assessment found the proposed dosing regimen (i.e., 300
mg at Weeks 0, 2, 6 and Q8W thereafter) acceptable based on exposure response
data. The exposure response analysis in Study C13007 was based on the ITT
population, where the trough concentration was used as the exposure variable and
clinical remission or enhanced clinical response at each of the timepoints (Weeks 6 and
52) were used as the primary response variables. No exposure-response relationships
were evident between clinical remission or enhanced clinical response at either Week 6
or Week 52 and vedolizumab trough concentrations. The lack of exposure-response
relationship at Week 52 is consistent with the lack of dose-response observed between
the Q4W and Q8W dosing regimens at Week 52.

4.4.4 Immunogenicity

The immunogenicity of vedolizumab could not be reliably assessed during clinical
development due to drug interference in the immunogenicity assay. The drug tolerance
level of the immunogenicity assay (500 ng/mL) was significantly less than the mean
vedolizumab steady state trough concentrations during clinical trials, so the incidence of
ADA were likely to be underestimated during treatment. For example, 4% of patients
who received continuous vedolizumab in Studies C13006 and C13007 developed anti-
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drug antibodies at any time during treatment; however, 17% of patients who received
vedolizumab during induction but placebo during the maintenance phase had ADAs at
Week 52, when drug levels were undetectable. Since ADAs could degrade during this
time period, 17% may still be an underestimation of the true immunogenicity rate.
There were 8 patients with persistently positive ADA, and none of these patients
achieved clinical remission at Weeks 6 or 52 in controlled trials. Seven of these
subjects had available drug concentration data which showed undetectable
vedolizumab concentrations in 5 patients and reduced vedolizumab concentrations in 2
patients.
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5 Sources of Clinical Data

51 Tables of Studies/Clinical Trials

Status, Dase, Regimen,
Study Dates, and Route of
No. of Centers  Study Design Primary Objective® Administration® Subject Population Na. of Subjects Dosed

Study C13007: A Phase 3, Randomized, Placebo-Controlled, Blinded, Multicenter Study of the Induction and Maintenance of Clinical Response and
Remission by Vedolizumab (MLN0002) in Patients with Moderate to Severe Crohn’s Disease

Completed, Randonuzed. Induction: Induction: Vedolizumab  Males or females Induction:
23 Dec 2008- placebo- e To determine the effect of vedolizumab 300 mg vs. Placebo at agedl 8-80 years and e 967 vedolizumab
08 May 2012, conﬁolled, induction treatment on clinical Weeks 0 and 2 CDAI score of 220-450 o 148 placebo
835 centers double-blind remission at 6 weeks Mamtenance: points: before ) Maintenance:
study ¢ To determine the effect of vedolizumab ¥ edolizumab 300 mg Amendment 5/6. )

(see information

submitted for This pivotal induction treatment on enhanced Q4W or Q8W/dummy maximum CDAI was * 660 vedelizumab

480. Previous TNFa Q4W

trial included - . vs placebo from

non-.]:ND_ 2 complete c_]_m_lcal response at 6 ?eekg Weeks 6-50 antagonist exposure * 154 vedolizumab

foreign sites e Maintenance: To determune the effect of . . limited to 50% of total

. studies: one to - 3 IV infusion mnuted to 30% of tot: Q8W

according to evaluate the vedolizumab mamtenance treatment on : study population

CFR 312.120) climical renmssion at 52 weeks - # 301 placebo
effects of
mnduction

therapy and one
to evaluate the
effects of
maintenance
therapv. Each
of the studies
has separate and
distinct study

" endpoints,
randomization
schema, defined
populations,
and analysis
plans.
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Status, Dose, Regimen,

Study Dates, and Route of

No. c.)f Cente.rs §lﬂ.&}v Design %gl’.gf)‘ﬂ ! i&:iln e” — Administration” %ﬂ%\ﬁwflﬂm% - No. of Subiects Dosed

(see qlfonnatlon subpopulation) previous 5-year period,

submitted for an inadequate response

non-IND to, loss of response to, or

foreign sites tnfclmmmrio

according to immunomodulators

CFR 312.120) and/or TNFa.
antagonists. Patients
outside of the US may
have also been enrolled
on the basis of prior
corticosteroid treatment
failure or intolerance.
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BEST AVAILABLE COPY

Status,
Study Dates,
No. of Centers  Study Design

Dose, Regimen,
and Route of

Primary Objective” Administration®

Subject Population

No. of Subjects Dosed

Uncontrolled Efficacy and Safety Studies — Crohn's Disease

Study C13008: A Phase 3, Open-label Study to Determine the Long-term Safety and Efficacy of Vedolizumab (ML.IN0002) in Patients with Ulcerative

Colitis and Crohn’s Disease

Ongoing, Open-label,

22 May 2009-  long-term study
Data cutoff 14

March 2013,

292 centers

{see information
submitted for
non-IND
foreign sites
according to
CFR 312.120)

Reference ID: 3428850

To determine the safety profile of long-
term vedolizumab treatment

Vedolizumab 300 mg

Male and female patients

with moderate to severe
UC or CD, aged 18-80
years, who received
previous treatment in
Studies C13004,
C13006, C13007, or
C13011 that, in the
opinion of the
investigator, was well
tolerated. Patients who
participated in Study
C13011 must have
completed the Week 10
assessments in that
study.

In addition, UC and CD
patients without
previous treatment with
vedolizumab (de novo
patients) were enrolled
directly into this study
starting in May 2012.

2243 vedolizumab
e 1349 patients with CD
e 894 patients with UC

32



BEST AVAILABLE COPY

Status, Dose, Regimen,
Study Dates, and Route of
No. of Centers  Study Design Primary Objective® Administration® Subject Population No. of Subjects Dosed

Study C13004: A Phase 2, Multiple Dose, Open-Label Study to Determine the Long Term Safety of MILLN0002 in Patients with Ulcerative Colitis and
Crohn’s Disease

Completed, Open-label, ¢ To provide patients who completed Vedolizamab 2.0 or Males or females aged o 37 vedolizumab

07 Dec 2007- long-term study Study C13002 and nonrollover patients 6.0 mg/kg (6.0 or 18-75 years with UC or 2.0mg/kg

31 Mar 2010 with UC and CD the opportunity to 10.0 mg/kg before CD symptoms of a v FSivedolizmab

14 centers ’ receive vedolizumab treatment Amendment 1) on Days ~ minimum of 2 months’ 6.0 mg/ks

(sas ifonmation o To obtain data regarding the long-term 1> 15 43, then Q8W duration in conjunction g patients with CD
- safety of vedolizumab treatment IV infusion with endoscopic and/or ‘ :

submitted for histopathologic e 53 patients with UC

non-IND documentation

foreign sites consistent with UC or

according to

endoscopic, radiclogic
CFR 312.120)

and/or histopathologic
documentation
consistent with CD that
had been obtained
within 36 months of
screening. Partial Mayo
score of 2-7 (UC) or
CDAI score of 220-450
(CD) with known UC
involvement extending
proximal to the rectum
or CD involvement of
the ileum and/or colon.
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5.2 Review Strategy

The review of efficacy focuses on the placebo-controlled trial C13007 (induction and
maintenance) and C13011 (induction in a population with 75% TNFa failures).

53 Discussion of Individual Studies/Clinical Trials

The studies are discussed in detail in section 6. Here we will review inclusion/exclusion
criteria and demographics.

C13007 Inclusion/Exclusion Criteria

The study design of C13007 permitted double-blind placebo-controlled comparisons of
safety parameters in the both the Induction Study and the Maintenance Study.
Enrollment of the additional cohort of patients in the Induction Phase was to increase the
number of patients contributing to the induction safety evaluations. In the Maintenance
Phase, safety treatment comparisons could be made on all enrolled patients for the
entire duration of the study (up to 52 weeks), as even patients initially treated with
placebo and those who were non-responders to vedolizumab were to continue into the
Maintenance Phase. Additional measures were to be taken to collect safety parameters
in these patients beyond the 52-week duration of the trial. Patients who completed or
withdrew from the Maintenance Phase may have been eligible for entry into a long-term
safety study, C13008. Patients who did not participate in Study C13008 were to have a
final visit 16 weeks after their final dose of study drug, and have safety information
collected for up to 2 years after the study.

As vedolizumab-treated patients who did not achieve induction response were to be
retained in the study after Week 6, the response to additional vedolizumab treatment
could be evaluated in exploratory analyses, using a placebo group comparison.

The entry criteria were to ensure that patients who were appropriate for pharmacologic
treatment, as assessed by severity of disease, were enrolled into the study. Entry
criteria were also to exclude patients who might not benefit from drug or who might be at
risk for treatment toxicities. Additional measures to ensure the safety of enrolled patients
were to include protocol-mandated criteria for withdrawal in patients who had worsening
of disease or required rescue medication. Thus, the protocol ensured that patients who
could be treated with placebo (inactive treatment) up to 52 weeks were withdrawn from
the study if they experienced treatment failure.

Detailed information was to be collected on prior treatments for CD, and patient
response to prior treatments, including protocol-specified definitions for the type of
treatment failure. Thus, both the efficacy and safety of vedolizumab could be assessed in
the important subgroups of patients who were TNFa antagonist naive and those who
had prior treatment failure with these agents.
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Selection of Study Population

Inclusion criteria were selected to ensure that patients appropriate for treatment with
biologic therapy were enrolled. Importantly, criteria were chosen to select for patients
with moderately to severely active CD and to exclude patients who were too ill or who
could not benefit from medical treatment (such as patients with symptomatic stenoses,
patients with severe disease that required surgical treatment, and patients with extensive
surgeries). Patients with serious comorbidities or who had neurological conditions that
could confound the assessments for potential cases of PML were also to be excluded.

Inclusion Criteria

Each patient must have met all of the following inclusion criteria to be enrolled in the

study:

1. Age 18 to 80 years

2. Male or female patient who is voluntarily able to give informed consent

3. Female patients who:

e Are post-menopausal for at least 1 year before the screening visit, OR

e Are surgically sterile, OR

e If they are of childbearing potential, agree to practice 2 effective methods of
contraception, at the same time, from the time of signing the informed consent
form through 6 months after the last dose of study drug, OR

e agree to completely abstain from heterosexual intercourse.

Male patients, even if surgically sterilized (ie, status post-vasectomy), who:

e Agree to practice effective barrier contraception during the entire study
treatment period and through 6 months after the last dose of study drug, OR

e Agree to completely abstain from heterosexual intercourse.

4. Diagnosis of CD established at least 3 months prior to enrollment by clinical and
endoscopic evidence and corroborated by a histopathology report. Cases of CD
established at least 6 months prior to enroliment for which a histopathology report is
not available will be considered based on the weight of the evidence supporting the
diagnosis and excluding other potential diagnoses, and must be discussed with the
sponsor on a case-by-case basis prior to enroliment. (Prior to Amendment 5/6, the
diagnosis of CD was to have been established for at least 6 months prior to
enroliment)

5. Moderately to severely active CD as determined by a CDAI score of 220 to 450 (Prior
to Amendment 5/6, the CDAI maximum for enroliment was 480) within 7 days prior to
the first dose of study drug and 1 of the following:

e CRP level > 2.87 mg/L during the Screening period OR

¢ lleocolonoscopy with photographic documentation of a minimum of 3
nonanastomotic ulcerations (each > 0.5 cm in diameter) or 10 aphthous
ulcerations (involving a minimum of 10 contiguous cm of intestine) consistent with
CD, within 4 months prior to randomization OR

e Fecal calprotectin 250 mcg/g stool during the Screening period in conjunction
with computed tomography (CT) enterography, magnetic resonance (MR)
enterography, contrast-enhanced small bowel radiography, or wireless capsule
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endoscopy revealing Crohn’s ulcerations (aphthae not sufficient), within 4 months
prior to screening. (Patients with evidence of fixed stenosis or small bowel
stenosis with prestenotic dilation should not be included.)
6. CD involvement of the ileum and/or colon, at a minimum
7. Patients with extensive colitis or pancolitis of > 8 years’ duration or limited colitis of >
12 years’ duration must have documented evidence that a surveillance colonoscopy
was performed within 12 months of enrollment (may be performed during screening).
8. Patients with a family history of colorectal cancer, personal history of increased
colorectal cancer risk, age > 50 years, or other known risk factor must be up-to- date
on colorectal cancer surveillance (may be performed during screening)
9. Demonstrated, over the previous 5-year period, an inadequate response to, loss of
response to, or intolerance of at least 1 of the following agents as defined below:
. Immunomodulators
— Signs and symptoms of persistently active disease despite a history of at least
one 8-week regimen of oral azathioprine (= 1.5 mg/kg) or 6-MP (= 0.75 mg/kg)
OR
— Signs and symptoms of persistently active disease despite a history of at least
one 8-week regimen of methotrexate (= 12.5 mg/week) OR
— History of intolerance of at least 1 immunomodulator (including, but not limited
to nausea/vomiting, abdominal pain, pancreatitis, liver function test
abnormalities, lymphopenia, TPMT genetic mutation, infection)

e TNF a- antagonists

— Signs and symptoms of persistently active disease despite a history of at least
one 4-week induction regimen of 1 of the following agents

— Infliximab: 5 mg/kg IV, 2 doses at least 2 weeks apart

— Adalimumab: one 80 mg SC dose followed by one 40 mg dose at least 2 weeks
apart

— Certolizumab pegol: 400 mg SC, 2 doses at least 2 weeks apart OR

— Recurrence of symptoms during scheduled maintenance dosing following prior
clinical benefit (discontinuation despite clinical benefit does not qualify) OR

— History of intolerance of at least 1 TNFa antagonist (including, but not limited to
infusion-related reaction, demyelination, congestive heart failure, infection)

ONLY APPLICABLE TO PATIENTS OUTSIDE THE US (who may have been
enrolled on the basis of corticosteroid treatment history):
e Corticosteroids
— Signs and symptoms of persistently active disease despite a history of at least
one 4-week induction regimen that included a dose equivalent to prednisone 30
mg daily orally for 2 weeks or IV for 1 week, OR
— Two failed attempts to taper corticosteroids to below a dose equivalent to
prednisone 10 mg daily orally on 2 separate occasions, OR
— History of intolerance of corticosteroids (including, but not limited to, Cushing’s
syndrome, osteopenia/osteoporosis, hyperglycemia, insomnia,and infection).
10.May be receiving a therapeutic dose of the following drugs:
a. Oral 5-ASA compounds provided that the dose has been stable for the 2 weeks
immediately prior to enroliment.

36

Reference ID: 3428850



b. Oral corticosteroid therapy (prednisone at a stable dose < 30 mg/day,
budesonide at a stable dose < 9 mg/day, or equivalent steroid) provided that the
dose has been stable for the 4 weeks immediately prior to enroliment if
corticosteroids have just been initiated, or for the 2 weeks immediately prior to
enrollment if corticosteroids are being tapered

c. Probiotics (eg, Culturelle, Saccharomyces boulardii) provided that the dose has
been stable for the 2 weeks immediately prior to enroliment

d. Antidiarrheals (eg, loperamide, diphenoxylate with atropine) for control of chronic
diarrhea

e. Azathioprine or 6-MP (for patients participating in the US, only permitted for
Cohort 1 patients) provided that the dose has been stable for the 8 weeks
immediately prior to enrollment

f. Methotrexate (for patients participating in the US, only permitted for Cohort 1
patients) provided that the dose has been stable for the 8 weeks immediately prior
to enrollment

g. Antibiotics used for the treatment of CD (ie, ciprofloxacin, metronidazole) provided
that the dose has been stable for the 2 weeks immediately prior to enroliment...

Exclusion Criteria

The exclusion criteria were divided into 3 categories: Gl exclusion criteria, infectious
disease exclusion criteria, and general exclusion criteria. Patients meeting any of the
following exclusion criteria were not to be enrolled in the study.

Gastrointestinal Exclusion Criteria

Evidence of abdominal abscess at the initial screening visit
Extensive colonic resection, subtotal or total colectomy
History of > 3 small bowel resections or diagnosis of short bowel syndrome
Have received tube feeding, defined formula diets, or parenteral alimentation within
21 days prior to the administration of the first dose of study drug
lleostomy, colostomy, or known fixed symptomatic stenosis of the intestine
Within 30 days prior to enroliment, have received any of the following for the
treatment of underlying disease:
a. Non-biologic therapies (eg, cyclosporine, thalidomide) other than those listed in
the inclusion criteria above
b. A non-biologic investigational therapy
c. An approved non-biologic therapy in an investigational protocol
d. Adalimumab
7. Within 60 days prior to enroliment, have received any of the following:
a. Infliximab
b. Certolizumab pegol
c. Any other investigational or approved biological agent, other than local injections
for non IBD conditions (eg, intra-ocular injections for the treatment of wet macular
degeneration)
8. Any prior exposure to natalizumab, efalizumab, or rituximab

rObM=
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9. Use of topical (rectal) treatment with 5-ASA or corticosteroid enemas/suppositories
within 2 weeks of the administration of the first dose of study drug

10. Evidence of or treatment for C. difficile infection or other intestinal pathogen within 28
days prior to enroliment

11.Currently require or are anticipated to require surgical intervention for CD
during the study

12.History or evidence of adenomatous colonic polyps that have not been removed

13. History or evidence of colonic mucosal dysplasia

14.Diagnosis of UC or indeterminate colitis

Infectious Disease Exclusion Criteria

1. Chronic hepatitis B or C infection
2. Active or latent tuberculosis (TB), regardless of treatment history, as evidenced by
any of the following: Any identified congenital or acquired immunodeficiency (eg,
common variable immunodeficiency, human immunodeficiency virus [HIV] infection,
organ transplantation)
a. History of TB
b. A positive diagnostic TB test within 1 month of enroliment defined as:
i. a positive QuantiFERON® test or 2 successive indeterminate QuantiFERON®
tests OR
ii. atuberculin skin test reaction > 10 mm (> 5 mm in patients receiving the
equivalent of > 15 mg/day prednisone).
c. Chest X-ray within 3 months of enrollment in which active or latent pulmonary TB
cannot be excluded
3. Any live vaccinations within 30 days prior to study drug administration except for the
influenza vaccine
4. Clinically significant extraintestinal infection (eg, pneumonia, pyelonephritis)
within 30 days of the initial screening visit

General Exclusion Criteria

-_

. Previous exposure to vedolizumab

2. Female patients who are lactating or have a positive serum pregnancy test during the
Screening period or a positive urine pregnancy test on Day 1 prior to study drug
administration.

3. Any unstable or uncontrolled cardiovascular, pulmonary, hepatic, renal, Gl,
genitourinary, hematological, coagulation, immunological, endocrine/metabolic, or
other medical disorder that, in the opinion of the investigator, would confound the
study results or compromise patient safety

4. Any surgical procedure requiring general anesthesia within 30 days prior to
enrollment or is planning to undergo major surgery during the study period

5. Any history of malignancy, except for the following: (a) adequately-treated

nonmetastatic basal cell skin cancer; (b) squamous cell skin cancer that has been

adequately treated and that has not recurred for at least 1 year prior to enroliment;
and (c) history of cervical carcinoma in situ that has been adequately treated and that
has not recurred for at least 3 years prior to enrollment. Patients with remote history
of malignancy (eg, > 10 years since completion of curative therapy without
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recurrence) could have been considered based on the nature of the malignancy and
the therapy received and must be discussed with the sponsor on a case-by-case
basis prior to enroliment.

Demographics C13007 Induction

Overall, baseline demographic characteristics were similar for the treatment groups in
the Induction Study ITT Population. In the overall population, there was a higher
proportion of female patients than male patients (53% vs. 47%). Most patients were
White (89%) and non-Hispanic (96%). The median age was 34.0 years; most patients
were < 35 years of age (52%) and few patients were = 65 years (2%). The median body
weight was 66.2 kg and the median body mass index (BMI) was 22.9 kg/m?. With
respect to geographic distribution, 36% were enrolled at sites in North America, including
24% from sites in the US, and 64% were enrolled at sites outside of North America,
including 23% at Western/Northern European sites, 19% at Central European sites, 14%
at sites located Asia, Australia, and Africa, and 8% in Eastern European sites.

The demographic characteristics of the open-label vedolizumab group were generally
similar to those observed in the Induction Study ITT Population, except that the open-
label vedolizumab group had more patients enrolling at sites in Western/Northern Europe
and fewer patients entering at sites in Asia/Australia/Africa and Eastern Europe than was
observed for the Induction Study ITT Population.

Baseline Crohn’s Disease Characteristics C13007 Induction

Baseline (Week 0) CD characteristics of the Induction Phase Safety Population are
summarized by treatment group in the table below. Consistent with the study’s inclusion
criteria, patients with moderately to severely active CD were enrolled, as demonstrated
by the baseline disease characteristics of the treatment groups. The mean duration of
disease was 9.0 years (median 7.0 years) and the mean baseline disease activity, as
assessed by the baseline CDAI score, was 323.6. Baseline CDAI scores were > 330 in
44% of the patients. The majority of patients had a baseline CRP > 10 mg/L (53%), a
baseline fecal calprotectin > 500 pg/g (56%), and disease involvement of both the ileum
and colon (55%). A history of prior surgery for CD was reported for 42% of patients. The
majority of the patients had no history of fistulizing disease (63%); 15% of the patients
had a draining fistula at baseline. Extraintestinal manifestations of the disease were
present at baseline in 62% of patients; 82% of patients had a history of extraintestinal
manifestations. Most patients had never smoked or were former smokers (73%).The
baseline disease characteristics of the treatment groups in the Induction Study ITT
Population were generally comparable, although the vedolizumab group had greater
proportions of patients with CD duration of = 7 years (50%) and with a history of prior
surgery for CD (45%) compared to the placebo group (43% and 36%, respectively). The
baseline disease characteristics of the open-label vedolizumab group were generally
similar to those observed in the Induction Study ITT Population.
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Table 5 Baseline Disease PLA VDZ VDZ VDZ Total

Characteristics C13007 Induction N =148 N=220 N="747 N =967 N=1115
Duration of CD (yrs)°
Mean (Std Dev) 8.2 (7.80) 9.2 (8.18) 9.2 (7.63) 9.2 (7.76) 9.0(7.77)
Median 6.1 7.1 7.2 7.2 7.0
Minimum, maximum 0.3,42.0 0.5,43.6 0.2,42.5 0.2,43.6 0.2,43.6
Duration of CD - categorical, n (%)
<1 year 12 (8) 12 (5) 45 (6) 57 (6) 69 (6)
>1- <3years 27 (18) 48 (22) 126 (17) 174 (18) 201 (18)
>3- <7 years 45 (30) 49 (22) 191 (26) 240 (25) 285 (26)
> 7 vears 64 (43) 111 (50) 385 (52) 496 (51) 560 (50)
Baseline disease activity — CDAI
n 147 219 743 962 1109
Mean (Std Dev) 324.6 327.3 322.2 3234 323.6
(78.08) (70.67) (67.17) (67.98) (69.37)
Median 319.0 324.0 320.0 321.0 321.0
Minimum, maximum 155,584 132, 500 93,548 93, 548 93,584

Baseline disease activity —
categorical, n (%)

CDAI < 330 81 (55) 119 (54) 418 (56) 537 (56) 618 (55)

CDAI > 330 66 (45) 100 (45) 325 (44) 425 (44) 491 (44)

Missing 1 1 4 5 6
Baseline CRP (mg/L)

n 147 220 747 967 1114

Mean (Std Dev) 23.6 (27.85) 24.1(27.23) 20.4(27.40) 21.2(27.39) 21.5(27.45)

Demographics C13007 Maintenance

In the Maintenance Study ITT Population, the demographic characteristics were
generally similar among the treatment groups, except for geographic region. With
respect to geographic distribution, greater proportions of patients in the vedolizumab
Q8W and Q4W groups were enrolled at sites in North America (38% and 31%,
respectively) compared with the placebo group (24%), whereas a greater proportion of
placebo patients were enrolled at sites in Western/Northern Europe (35%) compared
with the vedolizumab Q8W and Q4W groups (19% and 25%, respectively).

The demographic characteristics of the all vedolizumab combined group were generally
consistent with those observed in the Maintenance Study ITT Population, including the
greatest proportion of patients enrolling from sites in North America (39%). In addition,
the demographic characteristics of the non-ITT vedolizumab patients (Week 6 non-
responders) were consistent with those of the Maintenance Study ITT Population (Week
6 responders).

No statistically significant differences were noted between the treatment groups for
selected baseline demographic characteristics including gender, race, age, and body
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weight. Although the treatment groups differed with respect to the proportions of patients
enrolled by geographic site; this difference was not statistically significant.

Baseline Crohn’s Disease Characteristics C13007 Maintenance

The baseline disease characteristics were generally similar among the treatment groups
in the Maintenance Study ITT Population and indicated moderately to severely active CD
present in this population. Although the majority of patients in each of the treatment
groups had baseline CDAI scores = 330, the incidence was highest in the vedolizumab
Q8W group (62%), followed by the placebo (56%) and the vedolizumab Q4W (51%)
groups. The proportions of patients who had both ileal and colonic involvement was
highest in the vedolizumab Q8W (64%) group, followed by the placebo (59%) and the
vedolizumab Q4W (47%) groups.

The disease characteristics at baseline for the all vedolizumab combined group and the
non-ITT placebo group were generally comparable to those of the Maintenance Study
ITT Population, with the exception of higher mean baseline values for CRP. Disease
characteristics of the non-ITT vedolizumab patients (Week 6 non-responders) were
consistent with greater disease severity including longer disease duration and history of
prior CD surgery, and greater disease activity with increased CRP and an increased
proportion of patients who had previously failed TNFa antagonist therapy, when
compared with the Maintenance Study ITT Population.
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Table 6 Baseline Crohn’s Disease Characteristics C13007 Maintenance

Maintenance ITT"
(Responders to VDZ induction, randomized to Maint. Tmt. at
Week 6) Maintenance Non-ITT Combined
VDZ Q4W*
PLA" (Week 6
PLA VDZ Q8W VDZ Q4W (from Week 0) Nonresponders) PLA VDZ
Disease Characteristic N=153 N=154 N=154 N=148 N =506 N=301 N =814
Duradtion of Crohn's disease
(yrs)
Mean (Std Dev) 9.6 (8.85) 8.4 (7.28) 7.7 (6.78) 8.2 (7.80) 9.7 (7.77) 8.9 (8.37) 9.1 (7.54)
Median 7.0 6.5 6.4 6.1 8.0 6.3 7.2
Minimum, maximum 0.3,43.6 0.3, 34.7 0.2,42.5 0.3,42.0 0.3,42.8 0.3,43.6 0.2,42.8
Duration of Crohn's disease
- categorical, n (%)
<1 year 12 (8) 11 (7) 10 (6) 12 (8) 24 (5) 24 (8) 45 (6)
>1-<3 years 27 (18) 32 (21) 39 (25) 27 (18) 76 (15) 54 (18) 147 (18)
>3 -<7 years 37 (24) 39 (25) 31 (20) 45 (30) 133 (26) 82 (27) 203 (25)
> 7 years 77 (50) 72 (47) 74 (48) 64 (43) 273 (54) 141 (47) 419 (51)
Baseline disease activity -
CDAI°
n 153 153 153 147 503 300 809
Mean (Std Dev) 325.2 (65.58) 325.5(68.76) 317.0 (65.99) 324.6 (78.08) 324.2 (69.13) 324.9 (71.86) 323.1(68.46)
Median 315.0 322.0 316.0 319.0 322.0 317.5 322.0
Minimum, maximum 166, 500 149, 486 132, 548 155,584 93,517 155, 584 93, 548
Baseline disease activity —
categorical, n (%)
CDAI<330 86 (56) 78 (51) 96 (62) 81 (55) 277 (55) 167 (55) 451 (55)
CDAI> 330 67 (44) 75 (49) 57 (37) 66 (45) 226 (45) 133 (44) 358 (44)
Missing 0 1 1 1 3 1 5
Baseline CRP (mg/L)
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Maintenance ITT"
(Responders to VDZ induction, randomized to Maint. Tmt. at

Week 6) Maintenance Non-ITT Combined
VDZ Q4W*
PLA® (Week 6
PLA VDZ Q8W VDZ Q4W (from Week 0) Nonresponders) PLA VDZ
Disease Characteristic N=153 N=154 N=154 N =148 N =506 N =301 N =814
n 153 154 154 147 506 300 814
Mean (Std Dev) 17.2 (21.86) 17.9 (29.47) 16.9 (18.68) 23.6 (27.85) 24.8 (29.93) 20.3 (25.14) 22.0 (28.26)
Median 9.8 8.6 9.8 13.7 14.0 12.7 10.6
Minimum, maximum 0.2,165.0 0.2,295.0 0.2,118.0 0.2,159.0 0.2,234.0 0.2,165.0 0.2,295.0
Baseline CRP - categorical,
n (%)
<2.87mg/L 24 (16) 35 (23) 25 (16) 20 (14) 83 (16) 44 (15) 143 (18)
>2.87-<5mg/L 23 (15) 15 (10) 20 (13) 14 (9) 42 (8) 37 (12) 77 (9)
>5-<10mg/L 32 (21D 39 (25) 35 (23) 28 (19) 92 (18) 60 (20) 166 (20)
> 10 mg/L 74 (48) 65 (42) 74 (48) 85 (57) 289 (57) 159 (53) 428 (53)
Missing 0 0 0 1 0 1 0
Baseline fecal calprotectin
n 150 148 148 142 483 292 779
Mean 1142.5 1044.6 1219.3 1421.2 1314.7 1278.0 1245.3
(Std Dev) (1429.34) (1502.03) (1784.00) (2076.11) (2123.14) (1775.96) (1957.32)
Median 683.7 583.5 776.3 652.6 702.0 662.1 689.4
Minimum, maximum 23.8,7581.3 23.8,9479.0 23.8,11978.8 23.8,12429.0 23.8, 18607.5 23.8,12429.0 23.8, 18607.5
Baseline fecal calprotectin —
categorical, n (%)
<250 pg/g 38 (25) 48 (31) 35 (23) 34 (23) 131 (26) 72 (24) 214 (26)
>250-<500 pg/g 30 (20) 22 (14) 14 (9) 27 (18) 71 (14) 57 (19) 107 (13)
> 500 pg/g 82 (54) 78 (51) 99 (64) 81 (55) 281 (56) 163 (54) 458 (56)
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(Responders to VDZ induction, randomized to Maint. Tmt. at

Maintenance ITT"

Week 6) Maintenance Non-ITT Combined
VDZ Q4W*
PLA" (Week 6
PLA VDZ Q8W VDZ Q4W (from Week 0) Nonresponders) PLA VDZ

Disease Characteristic N=153 N=154 N=154 N=148 N =506 N =301 N =814

Missing 3 6 6 6 23 9 35
Disease localization, n (%)

Ileum only 19 (12) 29 (19) 34 (22) 21 (14) 78 (15) 40 (13) 141 (17)

Colon only 43 (28) 27 (18) 47 (31) 43 (29) 156 (31) 86 (29) 230 (28)

Ileocolonic (both ileum

and colon) 91 (59) 98 (64) 73 (47) 84 (57) 272 (54) 175 (58) 443 (54)

Other (extra ileum, extra

colon) 0 0 0 0 0 0 0
History of prior surgery for
Crohn's disease, n (%) 57 (37) 57 (37) 61 (40) 54 (36) 237 (47) 111 (37) 355 (44)
History of fistulizing
disease, n (%) 57 (37) 47 (31) 49 (32) 56 (38) 201 (40) 113 (38) 297 (36)
Draining fistula at baseline,
n (%)

Yes 18 (12) 17 (11) 22 (14) 23 (16) 85 (17) 41 (14) 124 (15)

All closed 2 (1) 1 (<1 0 2 (D) 6 (1) 4 (1) 7D

No fistula at baseline 133 (87) 136 (88) 132 (86) 123 (83) 415 (82) 256 (85) 683 (84)
Smoking status, n (%)

Current smoker 48 (31) 48 (31) 39 (25) 34 (23) 129 (25) 82 (27) 216 (27)

Nonsmoker (never

smoked) 64 (42) 74 (48) 77 (50) 85 (57) 256 (51) 149 (50) 407 (50)

Former smoker 41 (27) 31 (20) 38 (25) 29 (20) 121 (24) 70 (23) 190 (23)

Missing 0 1 0 0 0 0 1
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Maintenance

ITT?
(Responders to VDZ induction, randomized to Maint.
Tmt. at
Week 6) Maintenance Non-ITT Combined
VDZ Q4W*
PLA® (Week 6
PLA VDZ Q8W VDZ Q4W (from Week 0) Nonresponders) PLA VDZ

Disease Characteristic N=153 N=154 N=154 N =148 N =506 N=301 N =814
Baseline extraintestinal
manifestations, n (%) 95 (62) 87 (56) 91 (59) 107 (72) 316 (62) 202 (67) 494 (61)
History of extraintestinal
manifestations, n (%) 125 (82) 124 (81) 124 (81) 123 (83) 423 (84) 248 (82) 671 (82)

Source: Table 14.1.1.6AM.

Abbreviations: CDAI = Crohn’s Disease Activity Index; CRP= C-reactive protein; ITT = intent-to-treat; PLA = placebo; Q4W = dosing every 4 weeks; Q8W =
dosing every 8 weeks; Std Dev = standard deviation; VDZ = vedolizumab.

Baseline refers to Week 0.

a Maintenance ITT includes patients who received vedolizumab during the Induction Phase, determined to be responders to induction therapy, and were

randomized to the Maintenance ITT Population at Week 6.
b Maintenance Non-ITT placebo includes patients who received placebo during the Induction Phase and were assigned to continue placebo during the Maintenance

Phase.

¢ Maintenance Non-ITT vedolizumab Q4W includes patients who received vedolizumab in the Induction Phase, did not achieve clinical response at Week 6, and
were assigned to receive vedolizumab Q4W during the Maintenance Phase.

d Duration of Crohn’s Disease is defined as (1 + first dose date - diagnosis date)/ 365.25.

e Baseline disease activity represents the baseline CDAI score.
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C13011 Inclusion/Exclusion Criteria

Inclusion and exclusion criteria were generally similar between studies C13007 and
C13011 with the exception that this study enrolled primarily TNFa-failure patients
defined as follows:

-Signs and symptoms of persistently active disease despite a history of at least one 4-
week induction regimen of 1 of the following agents:
e Infliximab: 5 mg/kg IV, 2 doses at least 2 weeks apart
e Adalimumab: one 80-mg subcutaneous (SC) dose, followed by one 40-mg dose,
at least 2 weeks apart
e Certolizumab pegol: 400 mg SC, 2 doses at least 2 weeks apart, OR
e Recurrence of symptoms during scheduled maintenance dosing following prior
clinical benefit (discontinuation despite clinical benefit does not qualify), OR
e History of intolerance of at least 1 TNFa antagonist (including, but not limited to,
infusion-related reaction, demyelination, congestive heart failure, and/or
infection).

Demographics of C13011

Baseline demographic characteristics were generally similar between the treatment
groups in the Overall ITT Population. Among all patients, there was a higher proportion
of female patients than male patients (57% vs. 43%). Most patients were White and
non-Hispanic. The mean age was 37.9 years; most patients were = 35 years of age
(54%) and few patients were = 65 years (2%). More placebo-treated patients (51%)
than vedolizumab-treated patients (42%) were =235 years. The mean body weight was
70.4 kg and the mean body mass index (BMI) was 24.3 kg/m?. With respect to
geographic distribution, 28% were enrolled at sites in the US and 72% were enrolled at
sites outside of the US, including 21% at Central European sites, 19% at Canadian
sites, 18% at Western/Northern European sites, 8% at sites located in Asia, Australia,
and Africa, and 6% at Eastern European sites.

The demographic characteristics of the TNFa Antagonist Failure ITT Subpopulation
were similar to those observed for the Overall ITT Population, except that the
difference between the treatment groups in patients < 35 years of age was less
pronounced (placebo 46%; vedolizumab 41%). In addition, the TNFa Antagonist
Failure ITT Subpopulation had greater proportions of patients enrolled at sites in North
America and smaller proportions of patients enrolled at sites in Central Europe than the
Overall ITT Population.

Baseline Crohn’s Disease Characteristics C13011 Induction

Consistent with the study’s inclusion criteria, patients with moderately to severely
active CD were enrolled, as demonstrated by the baseline disease characteristics of
the treatment groups. In the Overall ITT Population, the mean duration of disease was
10.3 years, with the majority of the patients having been diagnosed for =27 years (57%).
The mean baseline disease activity, as assessed by the baseline CDAI score, was
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statistically significantly higher in the vedolizumab group (313.9) than the placebo
group (301.3), with 37% of vedolizumab-treated patients having a baseline CDAI score
> 330 compared with 29% of the placebo-treated patients. The majority of the patients
had a baseline CRP > 10 mg/L (50%), a baseline fecal calprotectin > 500 pg/g (58%),
and disease involvement of both the ileum and colon (61%). A history of prior surgery
for CD was reported for 44% of the patients. The maijority of the patients in both
treatment groups had no history of fistulizing disease, and only 12% of the patients had
a draining fistula at baseline. Extraintestinal manifestations of the disease were present
at baseline in 59% of the patients. Most patients in both treatment groups had never
smoked or were former smokers (70%). The baseline CD characteristics of the TNFa
Antagonist Failure ITT Subpopulation were similar to those observed for the Overall
ITT Population, except for disease duration and baseline CDAI score. The mean
duration of disease was somewhat longer in the TNFa Antagonist Failure ITT
Subpopulation, with 64% of the patients having been diagnosed for = 7 years. The
statistically significant difference between the treatment groups for mean baseline
CDAI score observed in the Overall ITT Population was marginally significant in the
TNF aAntagonist Failure ITT Subpopulation (306.1 placebo; 316.1 vedolizumab).

Table 7 CD Baseline Characteristics in C13007

Baseline Crohn’s Disease Characteristics — TNFo Antagonist Failure
ITT Subpopulation and Overall ITT Population

TNFo Antagonist Failure

. Overall ITT Population

Crohn’s Disease ITT Subpopulation
(CD) PLA VDZ Total PLA VDZ Total
Characteristic N =157 N =158 N =315 N =207 N =209 N =416
Duration of CD
(yrs)a

Mean (Std Dev) 11.5(8.09) 11.6(8.64) 11.6(8.36) 10.0(7.98) 10.6(8.75) 10.3(8.37)

Median 9.6 9.4 9.5 8.0 8.4 8.0

Min, Max 1.0,42.9 0.5,41.8 0.5,42.9 0.3,42.9 0.3,41.8 0.3,42.9
Duration of CD —

categorical, n (%)
<1 year 1(<1) 2(1) 3(<1 12 (6) 11 (5) 23 (6)
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TNFo Antagonist Failure

. Overall ITT Population
Crohn’s Disease ITT Subpopulation
(CD) PLA VDZ Total PLA VDZ Total
Characteristic N =157 N =158 N=315 N=207 N=209 N =416
>1- <3years 12 (8) 17(11) 29 (9) 25 (12) 28 (13) 53 (13)
>3- <7 years 39 (25) 42 (27) 81 (26) 52 (25) 52 (25) 104 (25)
> 7 years 105 (67) 97 (61) 202 (64) 118 (57) 118 (56) 236 (57)
Baseline disease
activity — CDAIb
Mean (Std Dev) 306.1 316.1 311.1 301.3 313.9 307.7
(55.43) (52.63) (54.19) (54.97) (53.17) (54.38)
Median 301.0 317.0 311.0 298.0 313.0 304.0
Min, Max 166, 564 196, 524 166, 564 166, 564 196, 524 166, 564
Baseline disease
activity —
categorical, n (%)
CDAI <330 107 (68) 99 (63) 206 (65) 148 (71) 132 (63) 280 (67)
CDAI> 330 50 (32) 59 (37) 109 (35) 59 (29) 77 (37) 136 (33)
Baseline CRP
(mg/L)
Mean (Std Dev) 18.8 20.7 19.8 18.5 19.0 18.8
(23.58) (24.70) (24.13) (21.98) (23.17) (22.56)
Median 9.4 10.1 9.7 10.5 9.7 9.8
Min, Max 0.2,118.0 0.2, 168.0 0.2, 168.0 0.2,118.0 0.2, 168.0 0.2, 168.0
Baseline CRP —
categorical, n (%)
<2.87mg/L 34 (22) 31 (20) 65 (21) 41 (20) 46 (22) 87 (21)
>2.87to<5mg/L 16 (10) 11(7) 27 (9) 19 (9) 14 (7) 33 (8)
>5to< 10 mg/L 31 (20) 37 (23) 68 (22) 42 (20) 48 (23) 90 (22)
>10 mg/L 76 (48) 79 (50) 155 (49) 105 (51) 101 (48) 206 (50)
Baseline fecal
calprotectin (ng/g)
N 157 154 311 206 204 410
Mean 1459.5 1249.2 1355.3 1426.5 1148.1 1288.0
(Std Dev) (2475.01) (2071.60) (2282.93) (2357.76) (1878.58) (2134.79)
Median 647.0 693.6 658.0 665.4 618.3 656.8
Min, Max 23.8, 23.8, 23.8, 23.8, 23.8, 23.8,

20000.0 20000.0 20000.0 20000.0 20000.0 20000.0

Baseline fecal
calprotectin
categorical, n (%)

<250 pg/g 42 (27) 37 (23) 79 (25) 47 (23) 52 (25) 99 (24)
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TNFo Antagonist Failure

. Overall ITT Population
Crohn’s Disease ITT Subpopulation
(CD) PLA VDZ Total PLA VDZ Total
Characteristic N =157 N=158 N=315 N =207 N=209 N =416
> 250 to <500 23 (15) 26 (16) 49 (16) 35(17) 35(17) 70 (17)
ng/g
> 500 pg/g 92 (59) 91 (58) 183 (58) 124 (60) 117 (57) 241 (58)
Missing 0 4 4 1 5 6
Disease localization,
n (%)
Ileum only 20 (13) 21 (13) 41 (13) 29 (14) 33 (16) 62 (15)
Colon only 40 (25) 40 (25) 80 (25) 52 (25) 48 (23) 100 (24)
Ileocolonic (both 97 (62) 97 (61) 194 (62) 126 (61) 128 (61) 254 (61)
ileum and colon)
Other (extra 0 0 0 0 0 0
ileum, extra
colon)
History of prior 80 (51) 73 (46) 153 (49) 89 (43) 92 (44) 181 (44)
surgery for CD, n
(%)
Smoking status, n
(%)
Current smoker 47 (30) 45 (28) 92 (29) 58 (28) 65 (31) 123 (30)
Never smoked 77 (49) 75 (47) 152 (48) 102 (49) 93 (44) 195 (47)
Former smoker 33 (21) 38 (24) 71 (23) 47 (23) 51 (24) 98 (24)
History of fistulizing 67 (43) 57 (36) 124 (39) 77 (37) 71 (34) 148 (36)

disease, n (%)

Draining fistula at
baseline, n (%)
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Yes 18 (11) 19 (12) 37 (12) 25 (12) 25 (12) 50 (12)

All closed 0 =1 1 (=1 0 1(<1) 1 (1)
No fistula 139 (89) 138 (87) 277 (88) 182 (88) 183 (88) 365 (88)
Extraintestinal 103 (66) 85 (54) 188 (60) 130 (63) 116 (56) 246 (59)

manifestations at
baseline, n (%)
Source: Table 14.1.1.6AT, Table 14.1.1.6A.

Abbreviations: CD = Crohn’s disease; CDAI = Crohn’s Disease Activity Index; CRP = C-reactive protein;
ITT = intent-to-treat; Max = maximum; Min = minimum; PLA = placebo; Std Dev = standard deviation;

TNFa = tumor necrosis factor alpha; VDZ = vedolizumab.
a Duration of CD is defined as (1+first dose date — diagnosis date)/365.25. b
Baseline disease activity represents the baseline CDAI score.

6 Review of Efficacy
Efficacy Summary

There were two alternative primary endpoints (meeting either one sufficient to declare
success) for the induction part of Study C13007 in Crohn’s disease: (a) Clinical
Remission (CDAI < 150); and (b) Enhanced Clinical Response (CDAI decrease by =
100). The applicant met endpoint (a) but not (b). The absolute effect size over placebo
for induction of remission was modest, 7.7 %. In the maintenance of clinical remission
part of Study C13007, effect sizes were considerably larger (see table below).

Study C13011 was conducted to investigate the efficacy of vedolizumab in patients who
had previously failed TNFa-antagonists. The total population consisted of 75 % TNFa-
failures and 25 % TNFa-naive patients. The primary analysis population was the 75%
who failed TNFa agents. The primary endpoint (achieving clinical remission at Week 6
in the TNF failure population) was not met, however, there was a trend and the total
population showed remission rates that exceeded those of placebo by a nominal p of <
0.05.

Table 8 - Efficacy Summary C13007

Clinical Remission at Week 6 in Crohn’s Disease (C13007)
Clinical Remission Placebo Vedolizumab 300 mg
N 148 220

Number (%) 10 (6.8 %) 32 (14.5%)

95% CI (2.7.10.8) (9.9.19.2)
Difference from placebo 7.8%

95% CI for difference from placebo (1.2, 14.3)

P value for difference from placebo 0.0206

50

Reference ID: 3428850



|
Clinical Remission at Week 52 in Crohn’s Disease (C13007)

Clinical Remission Placebo Vedolizumab300 Vedolizumab300

mgQ8W mgQ4W
N 153 154 154
Number (%) 33 (21.6) 60 (39.0) 56 (36.4)
95% CI (15.1, 28.1) (31.3. 46.7) (28.8. 44.0)
Difference from placebo 17.4 14.7
95% CI for difference from placebo (7.3,27.5) (4.6,24.7)
P value for difference from placebo 0.0007 0.0042

Based on blinded results from Study C13007, the sponsor hypothesized that a third
induction dose or longer duration of dosing could increase the rate of clinical remission
measured at 10 weeks. Therefore, an additional dose and increased length of
assessment were chosen for evaluation as part of the secondary endpoints in Study
C13011, which allowed for evaluation of remission at the Week 10 time point as a
planned (pre-specified) secondary endpoint. However, given that the primary endpoint
was not reached and sequential testing was prespecified to control the type | error rate,
these results are considered exploratory in nature.

Remission rates were higher (with nominally significant p-values) compared with
placebo at Week 10 following a third dose of vedolizumab in patients who failed TNFa
antagonists. Similar results were seen in the overall population in Study C13011, i.e.,
the treatment difference between vedolizumab and placebo was greater with
vedolizumab at Week 6 and the difference increased at Week 10 following a third
infusion.

When reviewing the data of studies C13007 and C13011 in their totality it appears that
the ability of vedolizumab to reduce remission in treatment-experienced patients with
active CD including those who have failed several TNFa antagonists, is reasonably well
supported. The Induction Study of C13007 met 1 of the 2 alternative primary endpoints
(clinical remission at Week 6, p = 0.0206) and demonstrated a statistically significant
treatment difference by application of the prespecified Hochberg method, which requires
a p-value of < 0.025 in 1 primary endpoint if the other primary endpoint is > 0.05 (as
was the case for the endpoint of enhanced clinical response at Week 6).

The second pivotal study, C13011, demonstrated numerical improvement (not statistical
significance) of the primary endpoint of clinical remission at Week 6 in patients who had
failed TNFa antagonist therapy and, according to statistical convention, secondary
analyses became exploratory. Greater proportions of patients receiving vedolizumab
compared to placebo were observed for the predefined secondary endpoints of clinical
remission at Week 6 in the overall population (patients who failed TNFa antagonists and
patients naive to TNFa antagonists) as well as in TNFa antagonist failures at Week 10
in Study C13011. By Week 10, the broad population and the 2 major subpopulations
that had failed conventional therapy (patients who failed TNFa antagonists and/or
immunosuppressants/corticosteroids) achieved improvement in remission and
enhanced clinical response.
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This reviewer agrees with the applicant that the data suggest that for the population of
patients who have failed TNFa antagonists it takes longer to achieve a treatment effect.
The increased treatment differences from placebo at Week 10 compared to results at
Week 6 in both the population who failed TNFa antagonists and the overall population
suggest that an additional dose of vedolizumab and/or more time may be needed to
induce remission in some patients. The applicant argues that pharmacologic inhibition
of lymphocyte migration to the gut (the presumptive mode of action of vedolizumab)
may require a longer timeframe for optimal induction in CD, where the inflammatory
process is transmural as compared to UC where the inflammation is more superficial.

Results of the maintenance phase of Study C13007 showed that patients on
vedolizumab who had shown a clinical response in the induction phase (decrease of
CDAI by 70 points at week 6) had statistically higher rates of being in remission at week
52 than placebo patients. However, results for durable clinical remission (clinical
remission in = 80% of study visits) were not significant for the q 8 week dosing interval.
A claim for “maintenance” may therefore be problematic; this reviewer recommends that
the labeling avoid this term, instead describing the clinical trial findings (see Section
9.2).

The secondary endpoint of "corticosteroid-free remission" was met for the Q8W arm.
"Corticosteroid-free remission" was defined as the proportion of patients that
discontinued corticosteroids by Week 52 and were in clinical remission at Week 52 (in
the subgroup of patients who were receiving corticosteroids at baseline and who were in
clinical response at Week 6) (corticosteroid tapering began as soon as a clinical
response was achieved). Also, in an exploratory analysis, the applicant showed that
with respect to corticosteroids, a greater percentage of patients treated with
vedolizumab compared to placebo were in remission at Week 52 and had been off
corticosteroids for at least 90 and at least 180 days.

The data of the maintenance phase of C13007 appeared internally consistent as
demonstrated across efficacy endpoints in multiple predefined subgroup analyses
according to demographic factors, disease activity and previous treatments for CD for
maintenance. No single site contributed more than 5% of patients and thus could not
contribute disproportionately to the observed treatment effects. Approximately 21% of
patients in the C13007 Maintenance Study were enrolled at sites in the US and internal
consistency regarding effectiveness across different geographical areas was
demonstrated in subgroup analyses.

6.1 Indication

Vedolizumab is intended for the treatment of ulcerative colitis and Crohn’s Disease. This
review is limited to the proposed Crohn’s disease indication: “ENTYVIO (vedolizumab)
is indicated for reducing signs and symptoms, inducing and maintaining clinical
response and remission, and achieving corticosteroid-free remission in adult patients
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with moderately to severely active Crohn’s disease who have had an inadequate
response with, lost response to, or were intolerant to either conventional therapy or a
tumor necrosis factor-alpha (TNFa) antagonist.”

6.1.1 Methods

Two Phase 3 studies were conducted to demonstrate the efficacy and safety of
vedolizumab for the treatment of patients with moderately to severely active CD. The
efficacy of 300 mg of vedolizumab for the induction and maintenance treatment of
patients with moderately to severely active CD was evaluated in Study C13007, a
Phase 3, multinational, randomized, double-blind, placebo-controlled trial.

A second Phase 3, multinational, randomized, placebo-controlled, double-blind
induction study (Study C13011) was conducted in patients with moderately to severely
active CD 75 % of which had failed?TNF a antagonist therapy while 25 % were naive to
TNFa antagonist therapy.

Crohn’s Disease: Induction and Maintenance Study Design of C13007 and C13011

Study C13007: Study C13007 for Crohn’s was identical in design to UC Study C13006.
As with Study C13006, the Induction and Maintenance Studies within Study C13007
were powered separately and had distinct patient populations, endpoints, and statistical
analyses. The primary and ordered secondary induction and maintenance endpoints for
Study C13007 are presented in the table which follows. The 2 separate primary
endpoints for Study C13007 were not specified or analyzed as co-primary; instead,

each one of the two endpoints was evaluated on its own merits and efficacy could be
demonstrated if both endpoints were met or just one of the two (“Alternative Primary
Endpoints”). The Hochberg method was used to control the Type | error rate.

Figure 2 is an overview of the general study design previously discussed in section 5.

% Were intolerant to or had failed TNFa antagonist therapy
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Table 9 Endpoints in c13007°

Induction Endpoint

Definition

Primary Efficacy Endpoints:

e (linical remission at Week 6

e Enhanced clinical response at
Week 6

Ordered Secondary Efficacy
Endpoint:

e Change in C-reactive protein
(CRP) levels at Week 6

CDAI < 150 points.
> 100-point decrease in CDAI from baseline (Week 0).

Change in CRP levels from baseline (Week 0) in patients with
elevated CRP at baseline.

Maintenance Endpoint

Definition

Primary Efficacy Endpoint:
e  (Clinical remission at Week 52

Ordered Secondary Efficacy
Endpoints:

e Enhanced clinical response at
Week 52

e Corticosteroid-free remission

e Durable clinical remission

CDAI of < 150 points.

> 100-point decrease in CDAI from baseline (Week 0).

Patients using oral corticosteroids at baseline (Week 0) who have
discontinued corticosteroids and are in clinical remission at
Week 52.

Clinical remission > at 80% of study visits for an individual
patient, including final visit (Week 52).

® Sponsor's Table 4-2 Vedolizumab Clinical Overview p. 41
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Figure 2 General Outline of the Organization of C13007

Treatment Arms Contributing to Efficacy Analyses in the Induction and
Maintenance Study

Induction Study:
Week 6 Endpoint

Placebo ‘

Cohort1 Placebo
Blinded L
Induction
Randomization
(2:3) "
Vedolizumab [ NO Vedolizumab
$ every 4 weeks
NO

Week6:

_,< Does patientmeet >
definedcriteria for

Screening
and Enrolment
(Days-21to-1)

Enrolment

Complete?

response?
YES Placebo
N
Cohort2  —
OpenLabel || Vedolizumab Maintenance Vedolizumab
Induction |- YES —»{ Randomization every 4 weeks
Treatment (1:1:1)
Maintenance Study: Vedolizumab
Week 52 Endpoint everySweeky

Study C13011: Study C13011 was a double-blind, placebo-controlled trial designed to
evaluate vedolizumab induction therapy in CD patients who had previously failed one or
more therapies including (but not limited to) TNFa antagonists (defined as inadequate
response, loss of response, or intolerance). The study population included 75% TNF-a-
antagonist-failure patients and 25% TNFa antagonist-naive patients. Patients were
randomized 1:1 to 300 mg vedolizumab or placebo at Weeks 0, 2, and 6, and efficacy
was assessed at Weeks 6 and 10. The definitions of clinical remission and enhanced
clinical response were the same as those used in Study C13007.

The primary analysis population was patients who had previously failed TNFa

antagonist therapy. The primary and ordered secondary induction endpoints for Study
C13011 are presented in Table 10Error! Reference source not found..
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Table 10 Endpoints in c13011*

Induction Endpoint Definition

Primary Efficacy Endpoint:

e  Clinical remission at Week 6 (TNFa CDAI < 150 points.
antagonist-failure population)

Ordered Secondary Endpoints:
e Clinical remission at Week 6 (entire study population) ~CDAI < 150 points.

e Clinical remission at Week 10 (TNFo antagonist- CDAI < 150 points.
failure population and entire study population)

e Sustained clinical remission (TNFo antagonist-failure  Clinical remission at both Weeks 6 and 10.
population and entire study population)

e Enhanced clinical response at Week 6 (TNFa > 100-point decrease in CDAI from baseline
antagonist-failure population) (Week 0).

6.1.2 Demographics

Please refer to section 5.3
6.1.3 Subject Disposition
C13007 — Induction Phase

In the Induction Study ITT Population, a total of 23 patients (8 placebo; 15 vedolizumab)
had at least 1 unmet entry criterion. The most common deviations were failure to meet
the inclusion criterion for baseline CDAI score of 220 to 450 with either a CRP level

> 2.87 mg/L, a minimum of 3 nonanastomotic ulcerations or 10 aphthous ulcerations
consistent with CD, or a fecal calprotectin > 250 ug/g with appropriate imaging (3
placebo; 4 vedolizumab); CD diagnosis of at least 3 months confirmed by histology or of
at least 6 months based on other supporting evidence if histology report not available (0
placebo; 4 vedolizumab); and inadequate or lost response/intolerance of steroids,
immunomodulators, and/or TNFa antagonists (1 placebo; 3 vedolizumab). An additional
63 patients in the open label vedolizumab group had violations of inclusion/exclusion
criteria, primarily failure to meet the inclusion criterion for baseline CDAI score. No
notable trends were observed for the treatment groups with respect to
inclusion/exclusion criteria deviations.

In the Maintenance Study ITT Population, a total of 32 patients (8 placebo, 12
vedolizumab Q8W, and 12 vedolizumab Q4W) failed to meet at least 1 study entry
criterion. The most common deviations across the treatment groups were failure to meet
the inclusion criteria for baseline CDAI score of 220 to 450, with either a CRP level >
2.87 mg/L, a minimum of 3 non-anastomotic ulcerations or 10 aphthous ulcerations
consistent with CD, or a fecal calprotectin > 250 ug/g with appropriate imaging (placebo

* Sponsor's Table 4-3 Vedolizumab Clinical Overview p. 42
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2%; vedolizumab Q8W 4%; vedolizumab Q4W 2%); inadequate or lost
response/intolerance of steroids, immunomodulators, and/or TNFa antagonists (placebo
< 1%; vedolizumab Q8W 1%; vedolizumab Q4W 3%); and met the exclusion criterion of
C. difficile infection or other intestinal pathogen within 28 days of study entry (placebo
1%; vedolizumab Q8W 1%; vedolizumab Q4W 3%).

All of the inclusion or exclusion criteria deviations occurred in < 2% of the all
vedolizumab combined group, as well as the non-ITT placebo group.

There were few dropouts of any cause in the induction phase of study C13007. The
reasons for discontinuation in the maintenance arm appeared to be balanced between
placebo, VDZ g4 and g8 weeks.
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Table

BEST AVAILABLE COPY

11 Patient Disposition in 13007- Induction®
Patient Disposition — Induction Phase

Induction Induction
Cohort 1 Cohort 2"
ITT Population® Open-label VDZ
PLA VDZ VDZ Combined Total
N=148 N =220 N=747 N=967 N=1115

Randomized/ 148 220 748° 968 1116
assigned
Safety Population® 148 (100) 220 (100) 747 (100) 967 (100) 1115 (100}
ITT Population® 148 (100) 220 (100) 220 (23) 368 (33)
Per-Protocol 141 (93) 203 (93) 205 (21) 346 (31)
Population®
Completed 137 (93) 199 (90) 674 (90) 873 (90) 1010 (91)
Induction Phase*
Discontinued 11 (7) 21 (10) 73 (10) 94 (10) 105 (9
(reason)

Adverse event” 7 (3) 94 24 (3) 33 (3) 40 (4

Protocol 0 0 1(=1) 1 (=1) 1(=1)

violation(s)

Lack of efficacy 1 (=1) 3 (D) 28 (4 31 (3) 32 (3)

Study terminated 0 0 0 0 0

by sponsor

Withdrawal of 3(2) 9 @ 15 (2) 24 (2) 27 (2)

consent

Lost to follow-up 0 0 3(=1) 3(<1) 3=

Other 0 0 2 (<D 2 (=D 2 (=D

Source: Table 14.1.1.2BP.
Abbreviations: ITT = Intent-to-Treat; PLA = placebo; VDZ = vedolizumab.

a

b

Cc

All patients enrolled in Cohort 1 who were randomized to blinded induction treatment with vedolizumab or
placebo.

All patients enrolled in Cohort 2 who received open-label vedolizumab induction treatment.

One patient enrolled in Cohort 2 withdrew from the study prior to dosing and is excluded from all analyses.
Safety Population consists of all patients who received any amount of study drug during the Induction Phase
based on what they actually received.

ITT Population consists of all randomized patients who received any amount of blinded study drug during
the Induction Phase based on what they were randomized to receive.

Per-Protocol Population consists of all randomized patients who met prespecified criteria

(Section 10.2.2-1).

Defined as completed dosing at Weeks 0 and 2 and completed the predose assessments at Week 6.

One additional ITT placebo patient is presented in Table 33 as discontinuing due to an AE; this patient is
not counted here as the AE that led to discontinuation was not treatment emergent.

5 Sponsor’s Table 6 Clinical Study Report C13007 p. 116
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Table 12 Disposition C13007 Maintenance (ITT population onIy)6

Maintenance I'TT
(Responders to VDZ induction, randomized to Maint. Tmt. at
Week 6)
PLA VDZ Q8W VDZ Q4W
N =153 N=154 N=154
Completed induction
treatment 153 (100) 154 (100) 154 (100)
Randomized/assigned 153 (100) 154 (100) 154 (100)
Randomized but not dosed 0 0 0
Safety Population 153 (100) 154 (100) 154 (100)
ITT Population 153 (100) 154 (100) 154 (100)
Per-Protocol Population 147 (96) 149 (97) 144 (94)
Completed study 64 (42) 73 (47) 82 (53)
Discontinued (teason) 89 (58) 81 (53) 72 (47)
Adverse event 15 (10) 12 (8) 9 (6)
Protocol violation(s) 1 (=1) 2 (1) 3 (2)
Lack of efficacy 64 (42) 58 (38) 48 (31)
Study terminated by
sponsor 0 0 0
Withdrawal of consent 7 (5) 6 (4) 9 (6)
Lost to follow-up 1 (=1) 3 (2) 2 (1)
Other 1 (=1 0 1 (=1)
Enrolled into C13008 127 (83) 126 (82) 122 (79)

6 Adapted from sponsor’s table 44 Clinical Study Report C13007 p. 197
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C13011

Table 13 Disposition in C13011 - Induction Only7
Patient Disposition

TNFo. Antagonist Failure

ITT Subpopulation Overall ITT Population
PLA vDZ Total PLA vDZ Total

N=157 N=158 N=315 N =207 N=209 N=416

Randomized 157 158 315 207 209 416
Safety Population® 157 (100y  128(100) 315 (100) 207 (100y  209(100) 416 (100)
ITT Population® 157 (100y 158 (100) 315 (100) 207(100y  209(100) 416 (100)
Per-Protocol Population® 145 (92) 147 (93) 292 (93) 194 (94) 192 (92) 386 (93)
Completed study* 145 (92) 151 (96) 296 (94) 192 (93) 196 (94) 388 (93)
Enrolled into C13003 144 (99) 150(99) 294 (99) 190 (99) 194 (99) 384 (99)

Discontinued (Reason)
Adverse event
Protocol violation(s)
Lack of efficacy
Withdrawal of consent
Lost to follow-up

12(8) 7 (4 19 (6)
6 (4) 2() 8 (3)
0 1{=<1) 1(<1)
4(3) 0 4 (D)
2(1) 3(2) 5 (2)
0 1(<1) 1(<1)

15(7) 13 (6) 28 (T)
8 (4 4(2) 12 (3)
0 1(=1) 1 (=D
5(2) 1(<1) 6 (1)
2(<1) 4(2) 6 (1)
0 3(1) 3(<D)

Source: Table 14.1.1.2T, Table 14.1.1.2.
Abbreviations: ITT = Intent-to-Treat; PLA = placebo, TNFw = tumor necrosis factor alpha;

VDZ = vedolizumab.

Percentages are based on number of patients in the Overall ITT Population, except for the percentage of
patients enrolled into Study C13008, which uses the number of patients who completed study as the

denominator.

a Safety Population consists of all patients who received any amount of blinded study drug based on what

they actually received.

b ITT Population consists of all randomized patients who received any amount of blinded study drug
based on what they were randomized to receive.

¢ Per-Protocol Population consists of all randomized patients who met prespecified criteria, as defined in

Section 9.10.2.3.

d Completed study is defined as patients who completed the Week 10 assessments.

6.1.4 Analysis of Primary Endpoint(s)

Study C13007 was designed to demonstrate the efficacy of vedolizumab in patients with
moderately to severely active CD, defined by CDAI of 220 to 450 points, and any of the

following: serum C-reactive protein (CRP) concentration > 2.87 mg/L, colonoscopy
demonstrating = 3 non-anastomotic ulcers or = 10 aphthous ulcers, or fecal calprotectin
concentration > 250 mcg/g stool in conjunction with ulceration. The upper bound of

” Sponsor’s Table 10-1 Clinical Study Report C13011
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CDAI was modified from 480 to 450 when, approximately 6 months after study initiation,
blinded review showed that the baseline disease activity scores from the first 50
patients were substantially higher than anticipated and not in alignment with the study
objectives of including patients with moderately to severely active disease. The
applicant states that the revised upper bound of 450 to define a study population with
moderately to severely active disease is the same as that used in other registration
studies for the approved TNFa antagonist therapies at the time of protocol development.
Eligible patients had to have failed treatment with conventional therapy (i.e.,
corticosteroids and/or immunomodulators)® or TNFa antagonists. Immunomodulators
were defined as 6-mercapotopurine (6-MP), azathioprine (AZA), and methotrexate
(MTX). There was no limitation on the number of TNFa antagonists that a patient could
have failed; at the time this study was conducted, patients could have failed up to 3
different TNFa antagonists, and failure was defined as inadequate response, loss of
response, or intolerance. Compared to other studies evaluating TNFa antagonist
therapies, Study C13007 was different in its inclusion of patients with CD who had not
responded to TNFa antagonist treatment (primary nonresponders). Because the
applicant intends vedolizumab for a broad population of patients, enroliment of patients
who had failed TNFa antagonist therapies was limited to approximately 50% of the ITT
Induction and Maintenance populations.

Disease activity was measured using the CDAI. The sponsor recognized that the
disease activity for the first 50 enrolled patients was higher than expected and therefore
modified the protocol (amendment 6 to study C13007) by adding the endpoint of
enhanced clinical response (defined as a decrease from baseline in CDAI of at least
100 points) at Week 6 primary to the primary efficacy endpoint of clinical remission
(defined as CDAI < 150) at Week 6 °.

Other than the Hochberg method used to control Type | error for the primary induction
endpoints, the same statistical approach for controlling Type | error in Study C13006
was used in Study C13007.

Study C13011: Consistent with its objective, patients in Study C13011 were primarily
patients with CD who had failed prior TNFa antagonist therapy, and 75% of the patients
could have failed up to 3 different TNFa antagonist therapies, thereby selecting a
patient population that is difficult to treat and has limited to no treatment options. To
support the efficacy of vedolizumab in the broader patient population, the study also
enrolled patients who had not yet received TNFa antagonist therapy, but had previously
failed treatment with corticosteroids and/or immunomodulators'®. Like Study C13007,
Study C13011 included patients with CD who had not responded to TNFa antagonist
treatment (primary non-responders). Patients had moderately to severely active CD,

8 US trial participants had to have failed more than just corticosteroid treatment

® These were not co-primary endpoint in the sense of a logical AND but two equally ranked endpoint
slogical OR).

% US patients had to have failed more than just corticosteroids
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defined by baseline CDAI between 220 and 450, consistent with registration studies for
new CD therapies.

The rationale for stratification of randomization to control for confounding factors in
Study C13011 was similar to that used in the Induction Phase of Study C13007.
Stratification factors included previous failure of TNFa antagonist therapy or no previous
treatment with TNFa antagonist therapy, concomitant use of oral corticosteroids, and
concomitant use of immunomodulators.

Disease activity was measured using CDAI and the primary endpoint was defined as
clinical remission at Week 6 in TNFa antagonist-failure patients. Based on blinded
results from Study C13007, the sponsor hypothesized that a third induction dose or
longer duration of dosing could increase the rate of clinical remission measured at 10
weeks. Therefore, an additional dose and increased length of assessment were chosen
for evaluation as part of the secondary endpoints in Study C13011, which allowed for
evaluation of remission at the Week 10 time point. It also permitted the evaluation of
sustained effects of induction therapy.

The primary endpoint was tested using the CMH chi-square test at a 5% significance
level with adjustment for the stratification factors. To maintain the overall Type | error
rate at 5%, the secondary endpoint analyses were performed sequentially and only if
the comparison for the previous secondary endpoint was significant.

Crohn’s Disease: Efficacy Results from Studies C13007 and C13011

Remission at Week 6 in the overall population was 1 of 2 primary endpoints in Study
C13007 and the first ordered secondary endpoint in Study C13011. Data concerning
the efficacy of 300 mg of vedolizumab for the induction and maintenance treatment of
patients with moderately to severely active CD were provided in Study C13007, a Phase
3, multinational, randomized, double-blind, placebo-controlled trial. Data concerning the
efficacy of 300 mg of vedolizumab to induce remission in patients who have failed TNFa
antagonist therapy were provided by the Phase 3 study, C13011.

Study C13007 met the primary endpoint at Week 6 in the overall patient population.
The prespecified Hochberg method was used to preserve alpha for the 2 primary
endpoints; the p-value was < 0.025 on 1 of the 2 primary endpoints (clinical remission).
For the second primary endpoint of enhanced clinical response (CDAI-100) at Week 6
in the overall population, the treatment difference favored vedolizumab but was not
statistically significant. In the population of patients who had failed TNFa antagonist
therapy in Study C13007, a greater proportion of vedolizumab-treated than placebo-
treated patients were in remission at Week 6.

In Study C13011, clinical remission at Week 6 was numerically greater with
vedolizumab than placebo in the primary analysis population of patients who failed

TNFa antagonist therapy; however, the treatment difference compared to placebo was
not statistically significant. Further hypothesis testing of secondary endpoints is
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therefore exploratory. Remission rates were higher (with nominally significant p-values)
compared with placebo at Week 10 following a third dose of vedolizumab in patients
who failed TNFa antagonists. Similar results (with nominally significant p-values) were
seen in the overall population in Study C13011, i.e., the treatment difference between
vedolizumab and placebo was greater with vedolizumab at Week 6 and the difference
increased at Week 10 following a third infusion. In Study C13011, continued remission
for up to 4 weeks (i.e., remission at both Weeks 6 and 10) during induction was
observed in greater proportions of vedolizumab-treated patients compared with placebo
in both the overall (15.3% vs. 8.2%) and TNFa antagonist failure (12.0% vs. 8.3%)
populations. Since the primary efficacy endpoint in Study C13011 did not reach
statistical significance, analyses of all ordered secondary endpoints are considered
exploratory.

Induction of remission and enhanced clinical response were both evaluated in Studies
C13007 and C13011; the results from both studies are shown together in the following
figures. The figures illustrate the remission and enhanced response rates for the overall
population in each study, as well as the TNFa antagonist failure population, including
both the Week 6 and Week 10 time points for Study C13011.

Figure 3 Clinical Remission at Week 6 in Study C13007 and at Weeks 6 and 10 in Study C13011 in
the Overall and TNF Alpha Antagonist Failure Populations"’

100
]
a0 Placebo
vDZ
80
3
e—" JrU
é &0 Overall Population \ INFe Antagonist Fallure Populaton
L] I
2 .
E 50 Secondary | Sacondary
e 40 Lacondary Endpoint : Endpoint
m M
o Primary Endpaint 287 [ Frimary
£ 30 Endpeint : Exploratory Endpoint 26.5
[ 19.1 | Endpoint
; 15.2
20 15 121 13.0 : 105 121 12.1
[ - L] []
o N ' —
C13007 Wezk e  C13011 Week 6  C12011 Weak10 C13007 Weeks  C12011 Week s C12011 Week 10
N=368 N =416 N =416 N=175 N=315 N=315
A9SH%C): 78(1.2,14.3) 6.9(01,13.8) 15.5(7.8,23.3) 6.21-9.1,21.3) 3.0[-45,10.5) 14.4(5.7,23.1)
p=0.0205 p=00478 p <0.00012 Mot tested p=04332 p=0.00122

Patients who withdrew from study prematurely were classified as treatment failures. A (95%CI): adjusted percent vedolizumab
- adjusted percent placebo and its 95% CI. a superscript for p-values: P-values are descriptive, based on the method
controlling for Type I error.

Left panel: clinical remission at week 6 was primary endpoint in C13007 and secondary endpoint in C13011, clinical remission
at week 10 was secondary endpoint in C13011

Right panel: Clinical remission at Week 6 (TNF-alpha antagonist-failure population) was primary endpoint in 13011 and
clinical remission at Week 10 (TNF-alpha antagonist- failure population and entire study population) was a secondary endpoint
in C13011. Remission at week 6 in TNF-alpha-antagonist-failure population is an exploratory endpoint in C13007=

" Sponsor's Figure 4-9 Vedolizumab Clinical Overview p. 48
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In both the overall and TNFa antagonist failure populations across both studies, rates of
enhanced clinical response at Week 6 were numerically greater with vedolizumab than
placebo. Enhanced clinical response at Week 6 was not statistically significant in Study
C13007 where it was 1 of 2 primary endpoints. In Study C13011, enhanced clinical
response at Week 10 was shown (exploratory analysis; nominally significant p value) in
both the overall and TNFa antagonist failure populations. In Study C13011, although
the clinical remission endpoint was not met at Week 6 in the TNFa antagonist failure
population (primary analysis population), enhanced clinical response rates were higher
than placebo at Week 6 (exploratory analysis; nominally significant p value).

Figure 4 Enhanced Clinical Response at Week 6 in Study C13007, Week 6 in Study C13011, and
Week 10 in Study C13011 in the Overall and TNF Alpha Antagonist Failure Populations12

100 -
mPlacebo

vDZ

90 +
80

70 Overall Population
60

TNFa Antagonist Failure Population

Primary 47.8
50 ~ Endpoint

40

46.8
39.2 39.2
314

30 4 25.7 237 24.2 229 238 223 248

20
10 |
0 -

(13007 Week 6 C13011 Week 6 C13011 Week 10 C13007 Week 6 C13011 Week 6 (13011 Week 10

Enhanced Clinical Response (%)

A(95%Cl): N =368 N =416 N=416 N =175 N=315 N =315
5.7(-3.6,15.0) 16.4(7.7,25.2) 23.7(14.5,32.9) 1.0(-11.8,13.7) 16.9(6.7,27.1) 22.0(11.4,32.6)
p=02322 p = 0.0002° p <0.0001° Not tested p=0.0011° p < 0.0001°

Source: Module 2.7.3-CD, Table 2-3 and Table 3-10; C13007 CSR, Table 14.3.1.8B; C13011 CSR, Table 14.3.1.7A,
Table 14.3.1.8A, and Table 14.3.1.8AT.

Patients who withdrew from study prematurely were classified as treatment failures.
A (95%CI): adjusted percent vedolizumab - adjusted percent placebo and its 95% CI.
a P-values are descriptive, based on the method controlling for Type I error.

In Studies C13007 and C13011, the clinical remission rates with vedolizumab for
induction therapy were generally consistent across underlying demographic factors and
disease characteristics, such as age, gender, disease location, or baseline severity of
disease (see following figures).

'2 Sponsor's Figure 4-10 Vedolizumab Clinical Overview p. 49
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BESTAVAILABLE COPY

Figure 5 Relative Risk and 95% Confidence Interval for Subgroup Analyses of Clinical Remission
at Week 6 — Induction Study ITT Population (Study C13007)
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Abbreviations: CD = Crohn’s disease; CDAI = Crohn’s disease activity index; CI = confidence interval; CRP = C-
reactive protein; Dis. Loc = disease location; ITT = intent-to-treat; PLA = placebo; VDZ = vedolizumab.

Figure 6 Relative Risk and 95% Confidence Interval for Subgroup Analyses of Clinical Remission
at Week 6 — Overall ITT Population (Study c13011)"
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13 "~ Sponsor's Figure 3.3 Summary of Clinical Efficacy for CD p. 127
Sponsors Figure 3.4 Summary of Clinical Efficacy for CD p. 128
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In addition, the treatment benefit of vedolizumab for induction therapy was generally
consistent in post hoc subgroup analyses in both Studies C13007 and C13011
conducted to evaluate the effect in patients with or without concomitant therapy with
corticosteroids or immunomodulators.

Patients who did not achieve clinical response at Week 6 continued to receive
vedolizumab Q4W in Study C13007 after Week 6. In an exploratory analysis, the
applicant showed that among patients who failed to demonstrate enhanced clinical
response at Week 6, enhanced clinical response was observed at Weeks 10 and 14 for
greater proportions of vedolizumab patients (16.0% and 21.7%, respectively) compared
with placebo patients (7.2% and 11.6%, respectively). There was no clinically
meaningful difference in clinical remission between treatment groups at these time
points.

Crohn’s Disease: Maintenance Study C13007

The efficacy of 300 mg of vedolizumab as maintenance treatment administered either
Q4W or Q8W was evaluated in the maintenance arm of study C13007. As previously
remarked, patients on vedolizumab who had shown a clinical response in the induction
phase (decrease of CDAI by 70 points at week 6) had statistically higher rates of being
in remission at week 52 than placebo patients. However, results for durable clinical
remission were not significant for the q 8 week dosing interval. A claim for
“‘maintenance” may therefore be problematic; this reviewer recommends that labeling
avoid this term, instead describing the clinical trial findings (see Section 9.2).

The primary endpoint, a “snapshot” of clinical remission at Week 52, was statistically
significant as were the first 2 of 3 ordered secondary endpoints (enhanced clinical
response and corticosteroid-free clinical remission at Week 52), as presented in Figure
7.
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Figure 7 Primary and Secondary Endpoints at Week 52 (Maintenance Study C13007)"

100 -+
90 -
80 -
70 -
60 -
50 -
40 ~
30 -
20 -
10

%

0

Primary
Endpoint

L3

390 364

. I

Secondary Endpoints

435 455

*

*
31.7 28.8

15.9

mPlacebo (N = 153)
VDZ Q8W (N = 154)
mVDZ Q4W (N = 154)

21.4
14.4 16.2

H B

VDZ Q8w

A (95% CI):
RR (95% CI):

VDZ Q4W

A (95% CI):
RR (95% CI):

*P<0.05 **P<0.01 ***P<0.001

Clinical Remission

17.4(7.3,27.5)
1.8(1.3,2.6)

14.7 (4.6, 24.7)
1.7(1.2,2.4)

Enhanced Clinical
Response

13.4(2.8,24.0)
1.4(1.1,1.9)

15.3 (4.6, 26.0)
1.5(1.1,2.0)

N: 82 82 80
CS-Free Remission™

15.9(3.0,28.7)
2.0(1.1,3.6)

12.9(0.3,25.5)
1.8(1.0,3.3)

Durable Remission

7.2 (-1.5,16.0)
1.5(0.9,2.4)

2.0(-6.3,10.2)
1.1(0.7,1.9)

+CS tapering began in responders at 6 weeks; for others, as soon as a clinical response was achieved.

Source: Module 2.7.3-CD, Table 2-4.

Patients who withdrew from study prematurely were classified as treatment failures.
A (95%CI): adjusted percent vedolizumab - adjusted percent placebo and its 95% CI.

1 Sponsor's Figure 4-11 Vedolizumab Clinical Overview p. 50

Reference ID: 3428850

67



The following table shows the proportion of patients enrolled in the maintenance phase
of study C13007 that were in clinical remission at various points in time'®.

Figure 8 Clinical Remission By Study Visit Intent-to-Treat Population C13007
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Source: Table 14.3.1.15CM Clinical Remission By Study Visit Intent-to-Treat Population p 502
Vedolizumab (MLN00O02) Clinical Study Report C13007

'® The patients were selected from those who had achieved clinical response at week 6 in the induction
arm. This explains why at the beginning of the graph placebo and active are close together.
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For ease of comparison the data are also presented in tabular form:

Table 14 Clinical Remission By Study Visit Intent-to-Treat Population C13007

Week | PLA VDZq8 |VDZq4
2 9.8 13 9.1
28.1 24.7 26

6 36.6 33.8 27.9
10 37.9 37 35.7
14 43.8 33.8 35.7
18 37.3 31.2 36.4
22 31.4 33.8 39
26 35.3 35.7 35.7
30 31.4 33.8 40.3
34 30.7 33.8 39
38 30.1 33.8 36.4
42 24.8 37 33.8
46 23.5 35.1 31.8
50 22.2 37 35.1
52 21.6 39 36.4

Source: Table 14.3.1.15CM Clinical Remission By Study Visit Intent-to-Treat Population p 502
Vedolizumab (MLN0002) Clinical Study Report C13007

It can be seen that the effect of active drug peaks at 10 weeks. It is however not clear

whether this is a delayed effect of the induction dose given at week 2 or the effect of a

third dose (first ‘maintenance dose’ at 6 weeks), or a combination.

Crohn’s Disease: Discussion of Efficacy Results

The nature of the two endpoints in trial C13007 — Alternative primary endpoints,
not co-primary endpoints

The sponsor's amendment 6 to study C13007 (introduction of a second primary

endpoint) was motivated as follows:
“The disease activity within the population of patients entering Study C13007 is
substantially more active and more severe than was projected during the
planning of this clinical study. These factors impact the overall C13007 study
design as the hypotheses being tested are likely to be affected by this skewed
population. In order to restore balance within the study and to ensure the
generalizability of the study results to the overall Crohn’s disease population, 2
key changes to the protocol will be implemented by this amendment:

Reference ID: 3428850

1) Enhanced clinical response will be evaluated as a co-primary Induction

Phase endpoint along with clinical remission (previously it represented the

first key secondary endpoint).
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2) CDAI range for eligibility will be limited to 220-450 points (previously 220-
480 points).”

Further review of the amendment clearly reveals that the sponsor is using the term co-
primary endpoint to mean that the two endpoints are “alternative endpoints”. Authors of
a consensus paper define the difference between alternative (logical OR) and co-
primary (logical AND) as follows: “The word alternative is used to indicate that each
primary endpoint is an alternative to other primary endpoints in determining the efficacy
of the intervention. The multiple primary endpoints in the second case is called multiple
co-primary endpoints to represent the simultaneous improvements required of the
intervention.""’

Results from study C13007 demonstrated the efficacy of vedolizumab to induce
remission at Weeks 6 and also showed that at week 52, a single point in time, a higher
proportion of patients on vedolizumab compared to placebo were in remission
(statistically significant). Study C13007 met the primary endpoint at Week 6 in the
overall patient population. There were 2 primary endpoints for the induction study of
equal rank (not co-primary endpoint but alternative endpoints), induction of remission
and enhanced clinical response. For the second primary endpoint of enhanced clinical
response (CDAI-100) at Week 6 in the overall population, the treatment difference
favored vedolizumab but was not statistically significant.

The efficacy of vedolizumab to induce remission at Weeks 6 and 10 is supported by the
results from Study C13011. All patients in these studies were treatment experienced,
i.e., had failed conventional therapy (corticosteroids and/or immunomodulators) and/or
TNFa antagonist treatment including primary nonresponders. Patients who had failed at
least 1 and up to 3 TNFa antagonists made up approximately 50% of patients in Study
C13007 and 75% of patients in Study C13011; notably 27% and 49% of the patients in
each study, respectively, had failed 2 or more TNFa antagonists, representing a patient
population with few, remaining treatment options, such as natalizumab with its
associated risk of progressive multifocal leukoencephalopathy (PML). In addition, in
contrast to other studies evaluating TNFa antagonist therapies for patients with CD, the
2 pivotal studies evaluating vedolizumab were different in that they included primary
treatment failures to TNFa antagonists, a population in need of new therapies with a
different mechanism of action.

Possible reasons for meeting one but not two alternative endpoints in the
Induction Phase of study C13007

As previously reviewed, one of two alternative primary endpoints, “induction of clinical
remission” (CDAI < 150), was met in C13007, but not “enhanced clinical response”

"7 Offen, Walter, Christy Chuang-Stein, Alex Dmitrienko, Gary Littman, Jeff Maca, Laura Meyerson, Robb
Muirhead et al. "Multiple co-primary endpoints: medical and statistical solutions: a report from the multiple
endpoints expert team of the Pharmaceutical Research and Manufacturers of America." Drug Information
Journal 41, no. 1 (2007): 31-46.
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(CDAI decrease of = 100). The term “enhanced” was selected to call attention to the
greater required decrease in CDAI; in previous registration trials, a decrease of the
CDAI of 2 70 has been called “clinical response”. The second alternative primary
endpoint (enhanced clinical response) was apparently added as alternative endpoint to
the initially chosen “clinical response” to provide a safety net in case the patients that
were initially enrolled (who were sicker than anticipated) would not be able to have a
large enough drop in CDAI to be counted as remitters (even if they responded well to
vedolizumab), hence, the use of the drop-by-100 endpoint (enhanced clinical response).

We now know that the outcome was the reverse of what was expected: The “induction
of clinical remission” endpoint was met but the “enhanced clinical response” was not.
This seems counterintuitive and requires further attempts at analysis. In many immune-
mediated disease states, clinical trial endpoints are nested with the more stringent ones
being subgroups of the less stringent one. Crohn’s Disease Activity Index (CDAI) 100
and remission are independently calculated from the raw CDAI score. While they are
often concordant, the concordance is not 100%.

The following information request was issued to the applicant:

“Perform an exploratory analysis of patient-level data to explain the divergent
results between the two alternative primary endpoints in study 13007. Consider
defining a “low-inflammatory subgroup” of patients (as evidenced by CRP and
fecal calprotectin) and a “high-inflammatory” subgroup and analyze what
proportion of patients in each subgroup contributed to the number of patients that
achieved clinical remission or enhanced clinical response. Consider analyzing
the relative contribution of the subscores of the CDAI to achieving the two
alternative primary endpoints in the two subgroups, low-inflammatory and high-
inflammatory in a multivariate analysis. When defining the cut points for the low-
and high-inflammatory subgroups, use the cut-points you have chosen for your
subgroup analysis (p.138 Clinical Study Report C13007 Figure 6).”

The CDAI is overwhelmingly being driven by “abdominal pain, diarrhea frequency, and
general well-being”. In fact, the correlation between this 3-item short-CDAI to the 8-item
full CDAI (as used in the vedolizumab studies), is excellent [Thia 2011]. However,
these 3-items are also the paramount symptoms for diarrhea-predominant Irritable
Bowel Syndrome (IBS-D). IBS is known to coexist with IBD in approximately 40% of
cases [Halpin 2012]. More importantly, very high CDAI scores can easily be attained by
patients who have IBS [Lahiff 2013]. With this background, this reviewer formulated the
following hypothesis:

1. Patients whose predominant reason for high CDAI scores is underlying IBS are
enriched in the low-inflammatory subgroup.

2. Patients whose predominant reason for high CDAI scores is inflammatory activity
are enriched in the high-inflammatory subgroup.

3. Patients with predominantly IBS symptoms may have high CDAI levels that can
exhibit significant decreases in response to the institution of new treatment (CDAI
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decrease by 100), however, since anti-inflammatory agents do not address the
underlying IBS pathomechanism, remission to a CDAI of less than 150 is less
likely.

4. In consequence of the above, it is anticipated that the high inflammatory
subgroup has relatively more remitters and the low-inflammatory subgroup
relatively more “enhanced responders”. However, since the low-inflammatory
subgroup are enriched by placebo-responders, there should be little difference
between active drug and placebo and a low “effect size”.

Exploratory Analysis

As expected, the biomarker-defined high inflammatory group and low inflammatory
group were equally distributed in patients with baseline CDAI scores < 330 and > 330.

Table 15 Remission by Inflammatory Subgroup'®

Table 39.31.4.1A
Clinical Remission at Week 6 - Evaluation in Subgroups Based on Inflammatory Status at Baseline
Intent-to-Treat Population

PLA VDZ
N=148 N=220
Clinical Remission*

High Inflammatory 76 124
Number (%) Achieving Clinical Remission 3 (39 18 (14.5)
05% CI (0.8,11.1) (8.8.22.0)
Difference from Placebo 10.6
05% CI for Difference from Placebo (-3.7.24.6)

Low Inflammatory 65 86
Number (%) Achieving Clinical Remission 7 (10.8) 12 (14.0)
05% CI (3.2,183) (6.6,21.3)
Difference from Placebo 32
05% CI for Difference from Placebo (73,137

High inflammatory subgroup is defined as "baseline CRP >2.87 and baseline fecal calprotectin >500" and
low inflammatory subgroup is defined as otherwise. Patients with missing baseline CRP or missing
baseline Fecal Calprotectin are excluded from this analysis.

'® 1.11.3 Response to Agency Questions (Questions Received October 07, 2013) p. 62
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Figure 9 Enhanced Clinical Response by Inflammatory Subgroup®

Table 39.314.1B
Enhanced Clinical Response at Week 6 - Evaluation in Subgroups Based on Inflammatory Status at Baseline
Intent-to-Treat Population

PLA VDZ
N=148 N=220
Enhanced Clinical Response *

High Inflammatory 76 124
Number (%) Achieving Enhanced Clinical Response 19 (25.0) 37 (298)
95% CI (153.34.7) (21.8,37.9)
Difference from Placebo 48
95% CI for Difference from Placebo (-7.8.17.5)

Low Inflammatory 85 86
Number (%) Achieving Enhanced Clinical Response 16 (24.6) 30 (349)
95% CI (14.1.35.1) (24.8.45.0)
Difference from Placebo 10.3
95% CI for Difference from Placebo (-4.3. 24 8)

High inflammatory subgroup is defined as "baseline CRP >2.87 and baseline fecal calprotectin >500" and
low inflammatory subgroup is defined as otherwise. Patients with missing baseline CRP or missing
baseline Fecal Calprotectin are excluded from this analysis.

The effect size for clinical remission at Week 6 is higher for the high inflammatory
subgroup (10.6%) as compared to the low inflammatory subgroup (3.2%). This is
expected based on the above hypotheses. However, as evident in the table above, the
observed effect size for CDAI-100 response at Week 6 is higher for the low
inflammatory subgroup (10.8%) which would contradict the hypothesis that CDAI-100
response is driven by patients with IBS who show a placebo effect.

The findings can be summarized as:

e Enhanced clinical response was more frequently observed in patients with low
inflammatory activity, whereas clinical remission was more frequently seen in
patients with high inflammatory activity.

e These findings could be considered hypothesis generating but are of scant
relevance to the efficacy review of vedolizumab.

Unfortunately, the situation is further complicated by protocol violations as the following
shows.

" Ibid. p.63
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Relationship between the Two Alternative Endpoints “Clinical remission” and
“Enhanced Clinical Response” in Study C13007 (Induction)

Clinical Remission was defined as a decrease of the baseline Crohn’s Disease Activity
Index (CDAI) to values < 150. "Enhanced Clinical Response" was defined as a
decrease of the CDAI by = 100 points (CDAI-100 Response). "Enhanced Clinical
Response" (CDAI-100 Response) is not a perfect subset of Clinical Remission since
CDAI-100 Response is not necessarily a prerequisite for Clinical Remission. For
example, a patient whose baseline score was 220 and whose reassessment score was
150 would meet the definition of clinical remission but not the definition of CDAI-100
Response. It is not necessarily easier to achieve CDAI-100 Response as opposed to
Clinical Remission. However, in this trial, all 7 patients who met criteria for Clinical
Remission but not "Enhanced Clinical Response" (CDAI-100 Response) (see Venn
diagram below) had baseline CDAI scores that did not meet the eligibility criteria for the
trial, i.e., their baseline scores were <220. Two of the seven were in the placebo arm
(baseline scores 155 and 191). Five of the seven were in the vedolizumab arm
(baseline scores 132, 142, 192, 213, and 218). In addition, two of these vedolizumab
patients had baseline CDAI scores that met the protocol primary endpoint definition for
remission (<150).

Figure 10. Number of patients in C13007 in remission or "Enhanced Clinical
Response” (CDAI-100 Response)

Overlap of Clinical Remission with
"Enhanced Clinical Response” (at
7 Week 6, VDZ and PBO: 7 patients in
Clinical Remission did not meet
criteria for "Enhanced Clinical
Remussion Response"

35
Enhanced Response
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6.1.5 Analysis of Secondary and Exploratory Endpoints(s)

The secondary endpoint of reduction in CRP at Week 6 in Study C13007 was not
achieved in the overall population.

Table 16 Changes from Baseline in CRP at Week 6 — Induction Study ITT-1 30072

PLA VDZ
CRP Level (mg/L) N =148 N=220
Week 6
n 147 220
Baseline” mean (Std Dev) 23.6(27.85) 24.1(27.23)
Week 6 mean (Std Dev) 19.9 (30.05) 21.1(26.92)
Change from baseline mean (Std Dev) -3.6 (30.04) -2.9 (16.28)
Change from baseline median -0.5 -0.9
10™ and 90™ percentile (-27.6.12.1) (-20.6. 10.3)
Wilcoxon® P-value 0.9288

Source: Table 14.3.1.6A.

CRP = C-reactive protein; ITT = intent-to-treat: PLA = placebo: Std Dev = standard deviation: VDZ =
vedolizumab.

a If CRP was missing at Week 6, the last observation carried forward (LOCF) was used to carry out
imputation.

b Baseline CRP was derived as the CRP value collected on Day | prior to dose: if missing. the screening CRP
value was used.

¢ Wilcoxon Rank Sum test on the CRP change from baseline values (two-sided).

For Study C13011, DGIEP requested analyses for the TNFa antagonist-naive
population for the primary and secondary endpoints, which were already prespecified in
the statistical analysis plan, and for the exploratory endpoints of enhanced clinical
response at Week 10 and sustained enhanced clinical response. Despite the small
numbers of patients who were naive to TNFa antagonist therapy (50 placebo; 51
vedolizumab), treatment differences were observed favoring vedolizumab for all
analyses (exploratory analyses; nominally significant p values) except for enhanced
clinical response at Week 6, where a trend was observed with a 15% difference favoring
vedolizumab treatment over placebo.

At the request of DGIEP, post hoc analyses of the primary and secondary efficacy
endpoints at Week 52 of the Maintenance Study were performed by Induction Phase
cohort (Cohort 1 [blinded] or Cohort 2 [open label]. Results for Cohort 2 were generally
consistent with the results of the overall analyses (Cohorts 1 and 2 combined) and
support the prespecified primary and secondary efficacy outcomes.

% Sponsor's Table 20 Clinical Study Report C13007 p. 139
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Table 17 Clinical Remission at Week 52 (Protocol-Specified Definition) by Induction Phase Cohort

- Maintenance Study ITT Population®’

Clini . Cohort 1 Cohort 2
linical Remission,” n (%) VDZ VDZ VDZ VDZ
PLA Q8w Q4w PLA Q8w Q4w

N=41 N=40 N=40 N=85 N=82 N=85

Number (%) achieving

clinical remission 6 (14.6) 19 (47.5) 20 (50.0) 14 (16.5) 32 (39.0) 36 (42.4)

95% CI (3.8,25.5) (32.0,63.0) (34.5,65.5)| (8.6,24.4) (28.5,49.6) (31.8,52.9)
Difference from placebo® 332 36.3 22.6 25.7

95% CI for difference from
placebo

P-value for difference from
placebo®

Relative risk?
95% CI for relative risk

(13.1,53.2) (16.4,56.2)

0.0012 0.0004
3.3 3.5
(15,74)  (1.6,7.7)

(9.2,36.0) (12.1,39.3)

0.0009 0.0002
2.4 2.6
(14,4.1)  (1.5,4.4)

Source: Table 14.3.1.32DM (post hoc).

Abbreviations: CI = confidence interval; CMH = Cochran-Mantel-Haenszel; ITT = intent-to-treat; PLA =
placebo; Q4W = dosing every 4 weeks; Q8W = dosing every 8 weeks; TNFo = tumor necrosis factor alpha;

VDZ = vedolizumab.

a Clinical remission defined as complete Mayo score of < 2 points and no individual subscore > 1 point at

Week 52.

b Difference and 95% CI: adjusted percent vedolizumab - adjusted percent placebo and its 95% CI.
¢ P-values are based on the CMH chi-square test, with stratification according to: 1) concomitant use of
oral corticosteroids (yes/no); 2) previous exposure to TNFo antagonists and/or concomitant

immunomodulator use (yes/no).
d Adjusted relative risk and its 95% CI.

*" Sponsor's Table 3.1 Ulcerative Colitis Supplemental Efficacy Analysis Report (C13006 FESA) p. 14

Reference ID: 3428850

76



Table 18 Durable Clinical Response by Induction Phase Cohort — Maintenance Study ITT

Population?

Cohort 1 Cohort 2
Durable Clinical
Response,” n (%) vVDZ VDZ vVDZ VDZ
PLA Q8W Q4w PLA Q8W Q4w

N=41 N=40 N=40 N=85 N=82 N=85
Number (%) achieving
durable clinical response 7 (17.1) 25 (62.5) 23 (57.5) | 23 (27.1) 44 (53.7) 42 (49.9)

95% CI (5.6,28.6) (47.5,77.5) (42.2,72.8) | (17.6,36.5) (42.9,64.5) (38.8,60.0)

Difference from placebo” 453 41.2 26.7 22.5

95% CI for difference from

placebo

P-value for difference from

placebo®
Relative risk!
95% CI for relative risk

(24.1,66.6) (20.5,61.9)

<0.0001  <0.0001
3.7 3.4
(18,7.5)  (1.7,7.0)

(12.3,41.2) (8.1,36.8)

0.0003 0.0022
2.0 1.8
(13,29)  (1.2,2.8)

Source: Table 14.3.1.32EM (post hoc).
Abbreviations and definitions: See table above.

Table 19 Mucosal Healing at Week 52 by Induction Phase Cohort — Maintenance Study ITT

Population®

e Cohort 1 Cohort 2
Mucosal Healing," n (%) VDZ VDZ VDZ VDZ
PLA Q8W Q4w PLA Q8W Q4w

N=41 N=40 N=40 N=85 N=82 N=85

Number (%) achieving

mucosal healing 6 (14.6) 24 (60.0) 24 (60.0) | 19 (22.4) 39 (47.6) 46 (54.1)

95% CI (3.8,25.5) (44.8,75.2) (44.8,75.2) | (13.5,31.2) (36.8,58.4) (43.5,64.7)
Difference from placebo” 45.8 45.9 25.4 31.7

95% CI for difference from

placebo

P-value for difference from

placebo °
Relative risk?
95% CI for relative risk

(24.8,66.7) (25.1,66.7)

<0.0001  <0.0001
4.1 42
(1.9,9.1)  (1.9,9.1)

(11.2,39.6) (17.2,46.3)

0.0005  <0.0001
2.1 2.4
(14,34)  (1.6,3.8)

Source: Table 14.3.1.32FM (post hoc).
Abbreviations and definitions: See table above.

*2 Sponsor's Table 3.2 Ulcerative Colitis Supplemental Efficacy Analysis Report (C13006 FESA) p. 15
%% Sponsor's Table 3.3 Ulcerative Colitis Supplemental Efficacy Analysis Report (C13006 FESA) p. 16
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Table 20 Durable Clinical Remission (Protocol-Specified Definition) by Induction Phase Cohort —
Maintenance Study ITT Population®*

Cohort 1 Cohort 2
Durable Clinical
Remission,” n (%) vVDZ VDZ vVDZ VDZ
PLA Q8w Q4w PLA Q8w Q4w
N =41 N=40 N=40 N=85 N=82 N=85
Number (%) achieving
durable clinical remission 2 (4.9 7 (17.5) 9 (22.5) 9 (10.6) 18 (22.0) 21 (24.7)
95% CI (0.0,11.5) (5.7,29.3) (9.6,354) | (4.0,17.1) (13.0,30.9) (15.5,33.9)
Difference from placebo” 12.5 17.9 11.4 14.0
95% CI for difference from
placebo (-1.1,26.1) (3.1,32.8) (0.3,22.6) (2.7,25.4)
P-value for difference from
placebo® 0.0709 0.0176 0.0437 0.0155
Relative risk® 3.5 4.6 2.1 23
95% CI for relative risk (0.8,15.8) (1.1,19.7) (1.0,4.4) (1.1,4.8)

Source: Table 14.3.1.32GM (post hoc).
Abbreviations and definitions: See table above.

Table 21 Corticosteroid-Free Clinical Remission at Week 52 (Protocol-Specified Definition) by
Induction Phase Cohort — Maintenance Study ITT Population®

Cohort 1 Cohort 2
Corticosteroid-Free
Clinical Remission,” n (%) VDZ VDZ VDZ VDZ
PLA Q8w Q4w PLA Q8w Q4w
N=25 N=24 N=24 N =47 N=46 N=49
Number (%) achieving
corticosteroid-free clinical 6 (12.8) 13 (283) 21 (42.9)
remission 4 (16.0) 9 (37.5) 12 (50.0) | (3.2,22.3) (15.2,41.3) (29.0,56.7)
95% CI (1.6,30.4) (18.1,56.9) (30.0,70.0) 15.5 30.1
Difference from placebo® 21.5 34.0 (-0.9,31.9) (12.1,48.0)
95% CI for difference from 0.0633 0.0010
placebo (-3.3,46.2) (7.7,60.3) '2 5 '3 A
P-value for difference from ' '
placebo® 0.0887 0.0112 09,53)  (1.5,7.5)
Relative risk? 2.3 3.1
95% CI for relative risk (0.8, 6.7) (1.2,8.4)

Source: Table 14.3.1.32HM (post hoc).

Trends favoring vedolizumab were observed for the primary endpoint and in all but 1 of the
secondary endpoints (corticosteroid-free remission in Q8W group) in the Cohort 1 analyses.

** Sponsor's Table 3.4 Ulcerative Colitis Supplemental Efficacy Analysis Report (C13006 FESA) p. 18
% Sponsor's Table 3.5 Ulcerative Colitis Supplemental Efficacy Analysis Report (C13006 FESA) p. 19
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Trends favoring vedolizumab were observed for the primary endpoint and in all but 1
of the secondary endpoints (corticosteroid-free remission in Q8W group) in the Cohort
1 analyses.

In addition to corticosteroid-free remission, vedolizumab was also evaluated by
whether patients who had discontinued corticosteroids for at least 90 and at least 180
days were in clinical remission at Week 52 (exploratory analyses). Of patients treated
with corticosteroids at baseline, more patients treated with vedolizumab than placebo
achieved corticosteroid-free clinical remission at Week 52 and had been corticosteroid
free for 90 days, with treatment differences from placebo of 14.6% for Q8W (95% CI:
1.9, 27.3) and 9.1% for Q4W (95% CI: -3.1, 21.3). The corresponding treatment
differences for vedolizumab patients who were corticosteroid-free for 180 days prior to
Week 52 were 15.9% (95% Cl: 3.2, 28.5) for Q8W and 9.1% (95% CI: -2.8, 21.1) for
Q4W.

To further determine the potential benefit of vedolizumab in patients using
corticosteroids, the sponsor conducted post hoc analyses of corticosteroid use by
study visit (Figure 11). Because the data distribution curve for the doses of oral
corticosteroids was highly skewed in Study C13007, post hoc analyses were
performed on median change and median percent change from baseline in oral
corticosteroid use. As shown in Figure 11, separation between the placebo and the
vedolizumab groups started around Week 14, and clear separation was observed by
Week 22, with maximal separation between groups occurring around Weeks 50 and
52. By Week 52, both vedolizumab treatment groups demonstrated a median 75%
reduction from baseline (-10 mg/day) in oral corticosteroid use compared with the
placebo group (33.3% reduction from baseline, -5.0 mg/day).
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Figure 11 Post Hoc Analysis: Median Percentage Change From Baseline in Prednisone Equivalent
Dose by Study Visit (Last Observation Carried Forward) (Study C13007)*
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Source: Module 2.7.3-CD, Figure 2-3.

An analysis of clinical remission by study visit in patients who achieved clinical response
at Week 6 of the C13007 Induction Study is shown in Figure 12. Patients in all 3
treatment groups received vedolizumab at baseline and at Week 2, and patients in all 3
treatment groups improved up to Week 10 (based on clinical remission). Among the
patients who achieved response with vedolizumab induction treatment at Week 6 and
were randomized, the percentages of vedolizumab-treated patients with clinical
remission remained stable through Week 52 while the percentage of placebo-treated
patients in clinical remission declined from Week 30 through Week 52.

% Sponsor's Figure 4-12 Vedolizumab Clinical Overview p. 52
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Figure 12 Clinical Remission by Study Visit, Based on CDAI Score (Study C13007)*’
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Source: Module 2.7.3-CD, Figure 2-2.
Clinical remission is defined as a CDAI score of < 150 points.

All patients received vedolizumab induction therapy and were re-randomized to maintenance therapy groups at
Week 6.

Time to disease-worsening showed that, at Week 52, the risk of disease-worsening was
higher for placebo-treated patients (24%) compared with the vedolizumab Q8W (19%)
and Q4W (16%) groups. In addition, time to treatment failure showed that, at Week 52,
the risk of treatment failure was higher for placebo-treated patients (43%) compared
with the vedolizumab Q8W (39%) and Q4W (32%) groups.

6.1.6 Other Endpoints

The discussion of other endpoints is subsumed in the previous section.

6.1.7 Subpopulations

FDA issued the following information request:

“Studies C13006 and C13007: For each trial, provide subgroup analyses for the primary
and secondary endpoints of both the Induction and Maintenance studies based on

whether patients met the criteria outlined in Amendment 2 (28 Oct 2008) (US-specific
amendment) to each protocol. Specifically, provide summary results for the primary and

2 Sponsor's Figure 4-13 Vedolizumab Clinical Overview p. 53
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secondary endpoints (for Induction and Maintenance) by treatment group for each of the
two trials in the following two categories:

a) Met US protocol criteria (i.e., must have previously demonstrated an inadequate
response to, loss of response to, or intolerance of immunomodulators or TNFa
antagonists [instead of the less stringent requirement of inadequate response to, loss of
response to, or intolerance of immunomodulators or TNFa antagonists or steroids] and
must not have received concomitant immunomodulators beyond Week 6).

b) Did not meet US protocol criteria.

Note that if patients were enrolled outside the US but met the US protocol criteria
described above, they should be included in category (a) above.

A similar request was issued for study C13011, however, overall, 96% of the patients
enrolled met the US protocol criteria for Study C13011 and the results are therefore not
informative.

In study C13007 54% of the patients enrolled met the US protocol criteria. For the
primary endpoint clinical remission the results were as follows:
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Table 22 Differences in Effect Size between US-protocol criteria met and not met

Primary Endpoint Induction Maintenance
(Diffg'f:r(\:ct:es Ifzrgrﬁflxgczebo) (in remission at week 6) é"e]; s 0 i Vﬁe@ff )
US-criteria met* 6.3 % 14.6 % 12.8 %
US-criteria not met” 9.8% 20.7 % 16.7 %

*US protocol criteria met: Induction: N=75 (PLA); N=120 (VDZ), Maintenance: N=78 (PLA); N=80 (VDZ Q 8 wks);
N=78 (VDZ Q 4 wks)

*us protocol criteria not met: Induction: N=73 (PLA); N=100 (VDZ); Maintenance: N=75 (PLA); N=74 (VDZ Q 8
wks); N=76 (VDZ Q 4 wks)

As can be seen, effect sizes for the primary endpoint assessment seem to be
numerically higher for the “US-criteria not met” subgroup. This appears plausible
because meeting the US-criteria, especially needing to have failed more than just
corticosteroids, is a higher hurdle for enrollment and may select for a more refractory
population.

The results of other pertinent subgroup analyses were generally consistent among

demographic and baseline disease characteristics in Study C13007 (see figure below).

Figure 13 Relative Risk and 95% Confidence Intervals for Subgroup Analyses of Clinical
Remission at Week 52 for Vedolizumab Q8W vs Placebo — Maintenance Study ITT Population
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Duration of CD: <1 year 13 (06,3.1) — 12 417 11 545
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Region: North Amenca 1.5 (0.7,32) P ! 37 189 58 276
Region: WesternNorthern Europe 43 (L7.11.1) \ 54 93 30 400
Region: Central Europe 1.3 (0.7,2.3) T 35 371 31 484
Region: Afrnica/Asia’Australia 12 (06,24) l I8 389 22 455
Baseline Fecal Calprotectin: <=500 1.6 (09,28) "’_" 68 221 70 357
Baseline Fecal Calprotectin: 500 2.1 (1.3,35) g 82 195 78 410
Baseline Fecal Calprotectin 250 14 (0.7,3.0) e 38 211 48 292
Baseline Fecal Calprotectin: =250 21 (14,32) ) =t 112 205 100 43.0
Dis. Loc: Tieum Only 1.7 (0.5,38) e 19 158 29 276
Dis. Loc: Colon Only 1.7 (09,34) "_’_‘ 43 256 27 444
Dis. Loc: Ileocolonic 20 (1.2,3.1) N 91 209 98 408

'

Favor Placebo : Favor Vedolizumab

2 3 4 5 6 7 8 9 1011 1213 14 15 16 17 18 19 20 21 2
Relative Risk

Only those subgroups with at least 10 patients in each treatment group are presented. Relative risk > 1 favors
vedolizumab.

Abbreviations: CD = Crohn’s disease; CDAI = Crohn’s disease activity index; Cl = confidence interval; Dis Loc =
disease location; ITT = intent-to-treat; PLA =placebo; Q8W = dosing every 8 weeks; VDZ = vedolizumab.
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Figure 14 Relative Risk and 95% Confidence Intervals for Subgroup Analyses of Clinical
Remission at Week 52 for Vedolizumab Q4W vs Placebo — Maintenance Study ITT Population

29
(Study C13007)
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'

1

1
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Relative Risk

Only those subgroups with at least 10 patients in each treatment group are presented. Relative risk > 1 favors
vedolizumab. Abbreviations see table above.

Analyses of Maintenance Study efficacy endpoints for patients who had previously
failed TNFa antagonist therapy and for patients who had failed corticosteroids and/or
immunomodulators but were naive to TNFa antagonist therapy showed that, in
patients who had failed conventional therapy (i.e., corticosteroids and/or
immunomodulators) as well as in patients who had failed TNFa antagonists, a
greater percentage of patients receiving 300 mg of vedolizumab Q8W or Q4W were
in clinical remission or enhanced clinical response at Week 52 compared to placebo
(Figure 15).
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Figure 15 Clinical Remission and Enhanced Clinical Response at Week 52 by Previous CD
Therapy Failure (Maintenance Study C13007) Clinical Remission and Enhanced 30

100 Patients With Prior TNFa Patients With Prior Corticosteroid and/or
90 ~ Antagonist Failure . Immunomodulator Failure Only
80 |
70 - : 60.6
4 53.5 M Placebo
60 ! *13 465
2 50 - 37.7 : 38.0 VDZ Q8W
40 - 28.0 27.3 29.3 I 26.8
30 20.5 1 mvVDZ Q4w
20 - 12.8 :
10 + 1
- 1
0 N:78 82 77 N:78 82 77 N:71 66 71 N:71 66 71
Clinical Remission Enhanced Clinical Clinical Remission Enhanced Clinical
Response Response
VDZQ8W A (95%Cl): 15.2(3.0,27.5) 8.8(-4.6,22.1) 24.8 (8.9, 40.6) 22.6 (6.3, 38.9)
VDZ Q4W A (95%Cl):  14.5(2.0,26.9) 17.1(3.1,31.2) 19.7 (4.2,35.2) 15.5(-0.7,31.7)

Source: Study C13007 CSR, Table 61.
Patients who withdrew from study prematurely were classified as treatment failures.

In analyses of clinical remission at Week 52 by prior failure type, all but one (loss of
response) of the relative risk point estimates favored vedolizumab over placebo,
including those patients who had failed TNFa antagonist therapy (e.g., post hoc
analyses of patients with inadequate response and those who had failed at least 2 or
more TNFa antagonists), immunomodulators, or corticosteroids (Figure 15).

In addition, the higher remission rate in vedolizumab than placebo for maintenance
therapy was consistently observed in post hoc analyses conducted to evaluate the
effect in patients with or without concomitant therapy with corticosteroids or
immunomodulators (Figure 16).
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BEST AVAILABLE COPY

Figure 16 Clinical Remission at Week 52 by Prior Treatment Failure and Concomitant Therapy
(Maintenance Study €13007)*
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Greater proportions of patients in the vedolizumab groups achieved the ordered
secondary endpoint of durable clinical remission (clinical remission in = 80% of study
visits) compared to placebo, although the difference from placebo was not
statistically significant (Q8W 7.2% difference; Q4W 2.0% difference) (Figure 7). In
addition, greater proportions of vedolizumab-treated patients in both treatment
groups achieved durable clinical response at Week 52 (Q8W 10.8% difference, 95%
Cl: 0.3, 21.3; Q4W 11.3% difference, 95% CI: 0.8, 21.8) and durable enhanced
clinical response at Week 52 (Q8W 11.5% difference, 95% CI: 1.7, 21.3; Q4W 9.4%
difference, 95% CI: -0.4, 19.2), compared with placebo-treated patients.

In an additional post hoc analysis to assess the durability of remission with
vedolizumab maintenance treatment, a greater proportion of vedolizumab-treated
patients who had achieved clinical remission at Week 6 were also in remission at
Week 52 compared to placebo-treated patients (Figure 17).

Figure 17 Post-Hoc Analysis: Clinical Remission at Week 52 for Patients Who Achieved Clinical
Remission at Week 6 (Maintenance Study C13007)%

100 -
agQ -
80 -
70 - 577 60.5
60 -
3R 50 39.3
40 -
30 -
20 -
10
0
N: 56 52 43
Placebo VDZ Q8W VDZ QAW
VDZ Q8W
M (95% CI): 20.1(0.9, 39.2)
RR (95% CI): 1.5(1.0, 2.3)
VDZ Q4W
M (95% CI): 23.2(3.7,42.7)
RR (95% CI): 1.6(1.1,2.4)

Source: C13007 EESA, Table 3-2 (post hoc)
A (95%CI): adjusted percent vedolizumab - adjusted percent placebo and its 95% CI.
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As rated by IBDQ, improvements in HRQOL at Week 52 were consistently greater for
patients who received vedolizumab compared to patients who received placebo33.

Table 23 Change From Baseline in IBDQ Total Score by Study Visit — Maintenance Study ITT

Population (Study C13007)

IBDQ Total Score PLA VDZ Q8W VDZ Q4W
N=153 N=154 N=154

Week 6

N 152 153 154

Baseline mean (SE) 121.3 (2.54) 122.4 (2.38) 121.3 (2.56)

Week 52 mean (SE) 163.1 (2.46) 163.4 (2.28) 160.3 (2.79)

Mean change from baseline (SE) 41.9 (2.69) 41.1(2.79) 38.9 (2.53)

Adjusted change from baseline®

Mean (SE) 41.6 (2.28) 41.5(2.28) 38.7(2.27)

95% CI (37.2,46.1) (37.0, 45.9) (34.3,43.2)
Difference in adjusted change from baseline vs.placebo”

Mean (SE) 0.2 (3.22) 2.9 (3.22)

95% CI (-6.5,6.2) (-9.2,3.4)
Week 30

N 121 120 126

Baseline mean (SE) 121.5(2.87) 123.2 (2.85) 123.4 (2.85)

Week 52 mean (SE) 160.9 (3.17) 163.3 (3.35) 163.3 (2.92)

Mean change from baseline (SE) 39.4 (3.50) 40.0 (3.91) 39.9 (3.02)

Adjusted change from baseline®

Mean (SE) 38.6(2.99) 40.4 (3.00) 40.3 (2.93)

95% CI (327, 44.5) (34.5,46.3) (34.6, 46.1)
Difference in adjusted change from baseline vs.placebo”

Mean (SE) 1.8 (4.23) 1.7 (4.18)

95% CI (-6.6, 10.1) (-6.5, 10.0)
Week 52

N 82 79 92

Baseline mean (SE) 122.6 (3.42) 126.6 (3.52) 125.7 (3.27)

Week 52 mean (SE) 159.9 (3.95) 176.1 (4.05) 171.3 (3.61)

Mean change from baseline (SE) 37.3 (4.28) 49.5 (5.26) 45.6 (4.02)

Adjusted change from baseline®

Mean (SE) 35.5(3.81) 50.7 (3.88) 46.1 (3.60)

95% CI (28.0, 43.0) (43.0, 58.3) (39.1,53.2)

% SEALD generally does not recommend the use of IBDQ for ®@ purposes with the possible
exception if the total score demonstrated a statistically and clinically significant improvement and each of
the 4 domain scores showed an improvement.
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Difference in adjusted change from baseline vs.placebo”
Mean (SE) 15.1(5.45) 10.6 (5.24)
95% CI (4.4,25.9) (0.3,21.0)

Source: Study C13007, Table 14.3.1.22AM.
Higher IBDQ scores indicate improvement in HRQOL.
Abbreviations: ANCOVA = analysis of covariance; CI = confidence interval; HRQOL = health-related quality

While these results met prespecified criteria for minimally important differences, it is
doubtful that they are clinically meaningful @@ Similar results were also
observed for SF-36 and EQ-5D.

Few patients had a draining fistula at baseline (Day 0, placebo: 18; vedolizumab Q8W:
17; vedolizumab Q4W: 22). Although a small number of events were observed in this
analysis, numerically greater proportions of patients in the vedolizumab Q8W (46.7%)
and Q4W (23.8%) groups achieved fistula closure compared with the placebo group
(11.1%).

Too few patients (5 placebo, 3 vedolizumab Q8W, and 1 vedolizumab Q4W) required
CD-related procedures or bowel surgeries in Study C13007 to draw any conclusions
(3.3% placebo versus vedolizumab Q8W 1.9% and Q4W 0.6% for each endpoint).
Among patients with elevated CRP (> 2.87 mg/L) levels at baseline, by Week 52,
treatment differences from placebo in CRP levels, favoring vedolizumab, were noted for
both the Q8W (median change: -5.5 mg/L; p = 0.0002) and Q4W (median change: -3.6
mg/L; p = 0.0170) groups. However, the overall values remained elevated.

Crohn’s Disease: Results Beyond 52 Weeks

In Study C13008 a total of 1118 CD patients rolled over from previous qualifying
vedolizumab studies. Of note, disease activity was assessed using only the Harvey
Bradshaw Index (HBI) scores in Study C13008, while both CDAI and HBI were
measured in the qualifying studies.

Long-term vedolizumab treatment beyond 52 weeks was assessed using integrated
longitudinal data from Studies C13007 and C13011 with Study C13008. Consistent
mean decreases in HBI scores and increases in clinical response and clinical remission
rates were also observed from Week 6 in Study C13007 through 124 weeks of
continuous vedolizumab exposure.
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Figure 18 Mean Change in Baseline in HBI Score by Study Visit (Observed Case) —
Persistent Efficacy Analysis Set
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