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Tysabri Advisory Committee Briefing Document

Objective: This committee is convened to advise the Food and Drug Administration (FDA)
regarding proposed regulatory actions with regard to Natalizumab, (trade name: Tysabri), as a
treatment for Crohn’s disease (CD). Issues for discussion include, but are not limited to, the
possible approval of Tysabri for the Crohn’s disease indication, the risk of progressive
multifocal leukoencephalopathy, and the proposed risk management plan for Tysabri for
Crohn’s disease.

Sponsor(s): Biogen Idec and Elan Pharmaceuticals have been partners in the development of
Natalizumab as a treatment for CD. However, Biogen Idec is the specified applicant for the current
submission.

Executive Summary

The marketing approval of natalizumab for Multiple Sclerosis (MS) in November 2004 was
largely based on the magnitude of natalizumab’s treatment effect which appeared to be
considerably greater than that of existing MS therapies; natalizumab’s adverse event profile
indicated no greater risk than that of existing MS therapies. The finding of two cases of
progressive multifocal leukoencephalopathy (PML) in MS trials of natalizumab resulted in the
withdrawal of natalizumab from market in February 2005; a third case was retrospectively
identified in a CD patient.

PML is a rare disorder associated with progressive demyelination of the CNS, caused by the JC
virus infection, and typically only seen in patients that are immunocompromised. It generally
causes a progressive neurological decline, and is usually fatal within six months of diagnosis.
There is no accepted method for early detection, and currently no adequate treatment.

The two PML cases in MS patients both occurred on concomitant interferon; one patient had
been exposed to natalizumab for approximately two and one-half years and the other for
approximately three years before PML symptoms began. The CD patient had a history of
deficient hematopoiesis with lymphopenia and anemia predominating (intermittent signs for six
years), prior use of azathioprine (more than four years, discontinued eight months before PML
symptoms developed), remote prior use of infliximab (discontinued 20 months before PML
symptoms developed), and was exposed to natalizumab for a total of eight months (three
months, followed by nine months of placebo, followed by five months).

Largely to assess the benefit to risk ratio in MS, an Advisory Committee (AC) was convened in
March 2006. The AC members stated that they did not believe that the risk of PML is entirely
limited to patients concomitantly or recently exposed to a second immunosuppressive agent, but
the AC recommended that natalizumab should not be taken with concomitant
immunosuppressants used in MS, and that a washout period would be needed if switching from
one of those medications to natalizumab.

FDA review was completed in June 2006 with the following key decisions on approval: (1)
Natalizumab should be returned to the market at least in some limited form largely because of
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the magnitude of the treatment effect; (2) The indicated population should be those unable to
tolerate or with inadequate response to other available MS therapies; (3) Natalizumab should be
administered as monotherapy (i.e., no concomitant immunosuppressants, and a washout period
for prior immunosuppressants) because the risk of PML may increase with increasing
immunosuppression; (4) Access must be tightly controlled and risk must be monitored via
implementation of a risk minimization and action plan (TOUCH; Tysabri Outreach: Unified
Commitment to Health).

Clinical trials for CD had already been designed and were ongoing prior to the concern of PML
risk; these trials were stopped at the same time that natalizumab was withdrawn from the
market. Thus, the study designs did not include considerations to minimize the PML risk (e.g.,
baseline MRI, neurological exams, algorithm to rule out PML if suspected, or criteria to
minimize exposure to prior or concomitant immunosuppressants or steroids).

Key to the risk-benefit analysis is the issue of prior or concomitant immunosuppressive therapy,
which is considerably more difficult to address in the CD population compared to the MS
population because of differences in the clinical management of each of these diseases. CD
patients are more likely to have been treated chronically with immunosuppressive therapies.
Also, CD patients are more likely to be treated with high dose and/or chronic steroids, whereas
MS patients are more likely to be treated with pulse steroids.

Proportions of concomitant medication use for natalizumab-treated subjects (n=1182) in short-
term placebo-controlled studies of active CD were: (a) monotherapy, 32%; (b) steroids only,
29%; (c) immunosuppressants only, 17%:; (d) steroids and immunosuppressants, 22%. Similar
proportions of concomitant medication use were found in longer-term studies. The proportion
of natalizumab-treated subjects (n=168) in the maintenance study (Study CD303) receiving
steroids and receiving immunosuppressants was 37% and 38%, respectively.

Proportions of previous medication use for natalizumab-treated subjects (n=724) in the first
induction study (Study CD301) were: (a) steroids, 89%; (b) immunosuppressants, 67%; (c)
anti-TNF agents, 40%. The second induction study (Study CD307) had similar proportions of
prior medication use in natalizumab-treated subjects (n=259): (a) steroids, 92%; (b)
immunosuppressants, 75%; (c) anti-TNF agents, 51%.

The sponsor also categorized subjects by proportion with inadequate response to prior
medications. However, the sponsor may not have adequately identified “true failures” of prior
medications (particularly anti-TNF agents) as these were not based on pre-specified criteria, but
were captured based on information marked by the investigator in case report forms. An
information request to clarify criteria to define inadequate response to prior medications is
pending.

With regard to demonstration of efficacy in CD, two Phase 3 induction studies and one Phase 3
maintenance study were conducted. The first induction study (CD301) failed to demonstrate a
statistically significant difference in clinical response rates (defined as CDAI reduction of 70 or
more from baseline) at Week 10 between the natalizumab group (n=724) and placebo group
(n=181) with rates of 56% and 49%, respectively (p=0.051). In a post-hoc analysis of a subset
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of patients from that study with elevated CRP, however, the natalizumab group (n=526) had a
higher clinical response rate than the placebo group (n=134) with rates of 58% and 45%,
respectively (nominal p=0.007). The second induction study (CD307) enrolled patients with
elevated CRP, and demonstrated a higher clinical response rate in the natalizumab group
(n=259) than the placebo group (n=250) with rates of 48% and 32%, respectively (p<0.001).
The maintenance study (CD303) enrolled patients that were responders from CD301, and
demonstrated a higher response in the natalizumab group (n=168) than in the placebo group
(n=170) through six additional months of therapy with rates of 61% and 28%, respectively
(p<0.001). In a subset of patients taking steroids at baseline, a higher proportion of patients
were able to be withdrawn from steroids and maintain remission in the natalizumab group
(n=67) than the placebo group (n=76) after six months with proportions of 45% and 22%,
respectively (p=0.014).

With regard to safety in CD studies, the submission contains data from the same studies as that
in the previous submission (for MS, results presented in AC March 7-8, 2006) with additional
data on long-term CD patients; conclusions regarding safety concerns have not changed. The
safety concerns remain the following: (1) PML; (2) Infections other than PML that include
Herpes infections, lower respiratory tract infections (especially atypical pathogens), and viral
meningitides; (3) Hypersensitivity reactions (are associated with immunogenicity); (4)
Carcinogenicity (there was no clear increase in risk; however, in placebo-controlled studies,
overall malignancies were balanced in MS, but higher in CD)

The sponsor included efficacy analyses in subgroups defined by concomitant medication use
and prior medication use (where medications included steroids, immunosuppressants, anti-TNF
agents, and combinations thereof) to try to help identify a population that might have a more
favorable benefit to risk ratio. The results suggested that clinical response rates in the subgroups
were similar to the overall clinical response rates. However, the set of subgroup analyses is not
complete; an information request is pending.

With regard to safety in subgroups defined by concomitant medication use or prior medication
use, subgroup analyses may help to determine if the risk of infections including serious
infections is increased based on concurrent immunosuppressant use, and help identify a
population which may have a more favorable benefit to risk ratio. No clear pattern has
emerged. However, the sponsor has not performed all analyses desired. First, safety analyses
by prior medication use were limited. Second, many of the safety analyses by concomitant
medications were for short-term studies, and not longer term studies in CD. Additional
analyses were requested to address each of these points.

FDA asks this Advisory Committee to assess the risks and benefits of natalizumab in the CD
population and to advise FDA on: the possible marketing approval of natalizumab for CD; the
possible CD population in which to be indicated based on severity of disease and response to
prior medications; requirements for concomitant or prior medications; requirements of and
modifications to the proposed TOUCH program for the CD population.
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Background and Regulatory History

Crohn’s Disease

Inflammatory bowel disease (IBD) includes two autoimmune diseases, CD and ulcerative
colitis (UC). Whereas UC is a chronic inflammatory disease of the superficial epithelial layer
of the gut mucosa and predominantly affects the colon and rectum, CD involves chronic
inflammation of all layers of the bowel and may affect any segment of the GI tract. For CD, the
most common patterns of GI 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).

Formal treatment guidelines have been developed (Hanauer and Sandborn, 2001) that suggest a
step-wise approach as follows. Initially, a patient may be treated with an aminosalicylate (5-
ASA) before receiving treatment with oral steroids. A patient that fails treatment with oral
steroids, either by lack of response, steroid intolerance, or by repeated disease flares while
attempting to reduce the dose of the drug, may then be given an immunosuppressant. Biological
therapies such as infliximab or adalimumab (both are anti-TNFa antibodies) are used in patients
with continued disease activity despite an adequate trial of an oral steroid and an
immunosuppressant. Surgery is used to treat complications such as bowel obstructions or
abscesses or to control the patient’s symptoms when medical therapy fails. Thus, infliximab
and adalimumab are currently the medical options available for CD patients that have an
inadequate response to the conventional CD therapies (steroids and immunosuppressants). In
addition to those treatment guidelines, there are advocates of the “top-down” approach that
suggests that biological therapies (e.g., infliximab or adalimumab) be used earlier than in
present treatment paradigms.
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Product

Natalizumab is a recombinant humanized anti-04 integrin monoclonal antibody that binds to
a4p1 integrin (also known as very late antigen 4 [VLA-4]), which is expressed at high levels on
the surface of all circulating leukocytes, except neutrophils, and blocks the interaction with its
counter-receptor on endothelial cells, vascular cell adhesion molecule-1 (VCAM-1). Similarly,
natalizumab blocks the interaction of a4p7 integrin (which is also expressed on leukocytes)
with mucosal addressin cell adhesion molecule-1 (MAdCAM-1), another counter-receptor
expressed prominently on endothelial cells in the gut.

The specific mechanisms by which natalizumab may exert its effects in multiple sclerosis (MS)
and in CD have not been fully defined. In MS, natalizumab may produce its clinical effect by
interfering with the movement of inflammatory white blood cells from the blood vessels into the brain
and spinal cord (by blocking the interaction of a4f7 integrin with VCAM-1). In CD, natalizumab
may produce its clinical effect by interfering with the movement of inflammatory white blood cells
from the blood vessels into the parenchymal gut tissue (by blocking the interaction of a4p1 integrin
with MAdCAM-1, and by blocking the interaction of a4p1 integrin with VCAM-1 which is not
normally expressed on gut endothelial cells but is upregulated in response to inflammatory
cytokines in the setting of CD).

Natalizumab is supplied as a sterile, colorless, and clear to slightly opalescent concentrate for
intravenous (IV) infusion. From the currently approved labeling, the recommended dose of
natalizumab for MS is 300 milligrams by IV infusion every four weeks. Patients should be
observed during the infusion and for one hour after the infusion is complete. The infusion
should be discontinued if there are any signs or symptoms suggestive of a hypersensitivity
reaction.

Regulatory History
The table below summarizes the regulatory history of natalizumab for CD and MS.

Table 1. Regulatory History of Natalizumab

11/23/04 Original Approval for MS

2/28/05 Withdrawal because two PML cases

3/05 - 9/05 Dose Suspension Safety Assessment (MS and CD/RA): additional PML case identified
2/15/06 MS IND Hold Removed

3/7/06 - 3/8/06 | Peripheral and Central Nervous System Drugs Advisory Committee

6/5/06 Return to Market for MS (Monotherapy, Risk MAP)

12/15/06 Current Submission for CD

Original Approval for MS

FDA review of the marketing application led to the approval of Natalizumab for the treatment of patients
with relapsing forms of MS, to reduce the frequency of clinical exacerbations.

Two multicenter, randomized, double-blind, placebo-controlled studies, Study 1801 (enrolling
patients who had never received interferon beta or glatiramer acetate) and Study 1802
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(enrolling patients that had experienced relapses on interferon beta-1a), provided the primary
evidence of safety and efficacy of natalizumab in relapsing-remitting MS (RRMS). Although
both studies were two years in duration, the end of one year results were favorable leading
Biogen Idec to submit a marketing application.

In Study 1801, the “monotherapy” study, the natalizumab group (n=627) and the placebo group
(n=315) had annualized relapse rates of 0.25 and 0.74 relapses/patient-year, respectively
(p<0.001), representing a relative reduction of 66% with treatment; this is nearly twice the
magnitude of effect observed with registration trials for other MS therapies (Avonex®,
Betaseron®, Copaxone®, and Rebif®). In Study 1802, the “add-on” study, the natalizumab
group (n=589) and the placebo group (n=582) had annualized relapse rates of 0.36 and 0.78
relapses/patient-year, respectively (p<0.001), representing a relative reduction of 54% with
treatment.

A total of 1617 MS patients, in both controlled and uncontrolled studies, had been exposed to
natalizumab, with a median duration of exposure of 20 months. Natalizumab appeared to cause
hypersensitivity reactions, an increased risk of some infections, headache, depression, joint pain, and
menstrual disorders. Hypersensitivity reactions were strongly associated with the development of
antibodies to natalizumab. The infections were predominately mild respiratory tract infections,
influenza, and urinary tract infections. Serious adverse events were uncommon. In Study 1801, the most
frequent serious adverse events associated with natalizumab were infections (2.1% versus 1.3% with
placebo, including pneumonia [0.6%]), hypersensitivity reactions (1.3%, including
anaphylaxis/anaphylactoid reaction [0.8%]), depression (0.8%, including suicidal ideation, [0.5%]),
and cholelithiasis (0.8%). Natalizumab’s overall safety profile was similar in Studies 1801 and 1802, and
appeared acceptable compared to natalizumab’s apparent efficacy. Also, natalizumab did not appear to
be seriously more risky than available first-line MS therapies (Avonex®, Betaseron”™, Copaxone”, and

Rebif®).

The magnitude of the treatment effect at one year was quite robust, and was deemed reasonably
likely to predict a clinical benefit at two years. FDA approved natalizumab for marketing based
on the Accelerated Approval regulations, Subpart E of the BLA regulations (21 CFR 601
Subpart E); completion of the ongoing studies as post-marketing commitments was necessary to
verify that the efficacy observed at one year was sustained. Each of the other currently
approved MS agents have demonstrated evidence of benefit at two years in order to gain
marketing approval.

Withdrawal from Market

In February 2005, Biogen Idec informed FDA of the occurrence of two cases of progressive
multifocal leukoencephalopathy (PML) in Study 1802 subjects who had received natalizumab
in combination with an interferon beta. Following discussions between Biogen Idec and FDA,
Biogen Idec voluntarily withdrew natalizumab from the market on February 28, 2005. INDs
for CD, for MS, and for other indications were placed on clinical hold. Each of the two PML
cases is described briefly below.
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PML Case #1: This was a 46 year old woman with RRMS that was being treated with
concurrent Avonex (Interferon-betala) for approximately three years. This patient was treated

with natalizumab for approximately three years before PML symptoms developed. The patient
died.

PML Case #2: This was a 46 year old man with RRMS that was being treated with concurrent
Avonex (Interferon-betala) for approximately two and one-half years. This patient was treated
with natalizumab for approximately two and one-half years before PML symptoms developed.

The patient became disabled.

During marketing of natalizumab between 11/23/04 and 2/28/05, approximately 7000 patients
received up to 3 doses of Natalizumab.

Dose Suspension Safety Assessment

Starting in March 2005, a detailed review of subjects (a total of 3116 patients that included
1869 MS patients and 1247 CD or rheumatoid arthritis [RA] patients) who received
natalizumab during drug development was conducted and is described in the literature (see
Yousry 2006). The review included physical examination findings, neurological examination
findings, brain magnetic resonance imaging (MRI) scans, JC viral DNA analyses (plasma and
CSF), and results of cases reviewed by the Independent Adjudication Committee. The
objective was to identify any additional cases of PML in order to better characterize the risk
associated with natalizumab administration.

One additional confirmed case of PML, in a subject in a Crohn’s disease (CD) study, who had
been exposed to a variety of immune-modulating agents.

PML Case #3: This was a 60 year old man with CD who was treated with eight months of
natalizumab total but with a duration of placebo treatment in between natalizumab treatment
(natalizumab three months, placebo nine months, followed by natalizumab five months). The
patient died, and was diagnosed with astrocytoma; PML was determined on a retrospective
pathology review. Analysis of banked samples showed that serum JC virus samples were
positive two months before the event. The patient had intermittent signs of deficient
hematopoiesis for approximately six years with lymphopenia and anemia predominating. The
patient was on azathioprine at doses of approximately 75 to 150 mg daily for more than four
years, but had been discontinued eight months before the event because of lymphopenia,
refractory anemia, and low platelet count. The patient had received infliximab in the past, the
last dose 20 months before the event, and had received intermittent corticosteroids in the past.

Therefore, natalizumab administration has been associated with PML in a total of three
subjects, two with MS and one with CD. The detailed review of possible cases of PML in
patients exposed to natalizumab in clinical trials (3116 patients exposed for a mean of 17.9
monthly doses) described by Yousry TA et al., 2006, suggests a risk of PML of roughly 1 in
1000 patients treated with natalizumab for a mean of 17.9 months, and that the risk associated
with longer treatment is not known.
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Peripheral and Central Nervous System Advisory Committee

On March 7 to March 8, 2006, a Peripheral and Central Nervous System Advisory Committee
was convened. Issues for discussion included, but were not limited to, the possible return of
natalizumab to the market, the risk of progressive multifocal leukoencephalopathy, and a
proposed risk management plan for natalizumab. Key recommendations of the Advisory
Committee are summarized below.

With regard to demonstration of efficacy in MS on reducing the frequency of relapses through
two years, the committee consensus was that Biogen has demonstrated natalizumab’s efficacy
on reducing the frequency of relapses through two years. The committee further agreed that
Biogen had fulfilled their commitment made under the Accelerated Approval regulations.

About important safety-related issues other than PML, the committee consensus was that
hypersensitivity reactions and development of antibodies were important considerations in
making a risk-benefit assessment. When asked about non-PML disease risks, the committee
consensus was that there is some concern of serious viral infections.

When asked if the natalizumab-associated risk of PML is entirely limited to patients
concomitantly or recently exposed to a second immunosuppressive agent, the committee
consensus was that the risk of PML is not limited to such patients.

Concerning whether they recommend additional data or studies should be obtained by FDA
prior to determining whether natalizumab may return to the marketplace, the committee
consensus was that additional data was not needed to determine whether natalizumab may
return to the marketplace.

There was a consensus that natalizumab should only be used in MS patients. Regarding
whether natalizumab should be permitted as first line therapy, the committee was split with
seven saying “Yes” and five saying “No.”

When asked whether natalizumab should be taken as “add-on” therapy with MS patients who
were receiving Avonex, Betaseron, Copaxone, Rebif, or Novantrone, the committee came to a
consensus that natalizaumab should not be taken with these other therapies. In addition, the
committee came to the consensus that a washout period would be needed if switching from one
of those medications to natalizumab.

About when to evaluate concurrent use of natalizumab and an interferon-beta, committee
members chose the option of evaluating concurrent use in clinical trials only after the risk of
PML or other infections in monotherapy is better quantified.

Return to Market for MS

On June 5, 2006, the determination was made by the FDA that natalizumab should be returned
to the market. Based on the clinical review, the key reason for the return to the market was the
magnitude of the treatment effect. It was determined that natalizumab should return to the
market at least in some limited form until the risks are better understood. With regard to the
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population to receive natalizumab, that was to be patients that were unable to tolerate or with an
inadequate response to other available MS therapies. [From BLA Review of 125104/15 by
Susan S. McDermott, M.D. and Alice Hughes, M.D. (5/18/06)]

Approval as monotherapy was based on the concern that PML risk increases with increasing
immunosuppression. However, there is limited data and it is not entirely clear that PML risk
increases with a concomitant immunomodulator or immunosuppressant. Short courses of
steroids to treat relapses was deemed reasonable. [From Team Leader Memo for BLA
125104/15 by Wilson W. Bryan, M.D. (6/5/06)]

TOUCH Program

A Risk Minimization and Action Plan (RiskMAP) called the Tysabri Outreach: Unified
Commitment to Health (TOUCH) program was to be used for the distribution and monitoring of
natalizumab. This is the only access, and a tightly controlled system for monotherapy.
Immunomodulators, immunosuppressants, and steroids (in the past month or concomitant) are
discouraged. Intermittent steroid courses for relapses are allowed. The population enrolled in
the TOUCH program is relapsing MS only. At initiation, no serum JCV is required, and no
baseline MRI is required; however, in the MS population, patients would likely have had MRIs
recently for their condition.

Current Submission for CD

The current submission for CD was received on December 15, 2006. This is an efficacy
supplement for treatment of CD.

In the current submission for CD, there is a proposed TOUCH program modified for CD, CD-
TOUCH. It is essentially the same as the original TOUCH program for MS, with one new
proposal as follows. For patients on steroids at initiation, these patients are to taper steroids
after response to Tysabri. It appears that they must be tapered off of steroids by six months;
otherwise, they must discontinue Tysabri.
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Review of Efficacy
Proposed Indication for Crohn’s Disease

The proposed indication (wording as proposed) is as follows:
“TYSABRI® is indicated for inducing and maintaining sustained response and
remission, and eliminating corticosteroid use in patients with moderately to severely
active Crohn’s disease with inflammation, as evidenced by elevated CRP level or
another objective marker.
“Because TYSABRI® increases the risk of PML, an opportunistic viral infection of the
brain that usually leads to death or severe disability, TYSABRI® is generally
recommended for patients who have had an inadequate response to, or are unable to
tolerate, conventional Crohn’s disease therapies [see Boxed Warning, Warnings and
Precautions (5.1)].”

Methods

The clinical data from the three randomized, double-blind, placebo-controlled studies (Studies
CD301, CD303, and CD307) were analyzed to determine whether a clinical benefit was seen
for subjects with active CD who received natalizumab therapy versus placebo.

General Discussion of Endpoints

In the induction studies, ENACT-1 (Study CD301) and ENCORE (Study CD307), the primary
endpoint was clinical response at Week 10 and clinical response at Weeks 8 and 12,
respectively, based upon the use of the Crohn’s Disease Activity Index (CDAI). The CDAI
score is a widely used and validated measure of disease activity in CD patients (see Appendix
1). In current literature and current CD submissions to the Agency, a common definition of
clinical “response” is considered a reduction in the CDAI score of > 70 points. The Sponsor
also evaluated the proportions of subjects who were able to achieve clinical “remission”
(defined as an absolute CDALI score of < 150) as a secondary endpoint.

In the maintenance study, ENACT-2 (Study CD303), the primary endpoint was maintenance of
clinical response (i.e., clinical response not lost) at each month for an additional six months in
subjects that demonstrated a clinical response at Week 12 of ENACT-1 (Study CD301); the
contingent primary endpoint was maintenance of clinical remission (i.e., clinical remission not
lost) at each month for an additional six months in subjects that demonstrated clinical remission
at Week 12 of ENACT-1 (Study CD301). The contingent primary endpoint was to be tested
only if the primary endpoint was significant. The Sponsor also evaluated the proportions of
subjects that were on baseline steroids in ENACT-1 (Study CD301) who were able to achieve
withdrawal of oral steroids after an additional six months, and who were able to achieve
withdrawal of oral steroids and clinical remission after an additional six months, as secondary
endpoints.
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Study Design

ENACT-I (Study CD301)

ENACT-1 (Study CD301) was a randomized, international, multicenter, double-blind, placebo-
controlled, and parallel-group study in subjects with moderately to severely active Crohn’s
disease (based on clinical evaluation and CDAI score >220 and <450). This study was
conducted in 142 investigational sites in North America, Europe, and selected countries from
the rest of the world.

Subjects were screened for eligibility and randomized 7-14 days later at the baseline (Week 0)
Visit to one of two treatment groups: natalizumab 300 mg or placebo at Weeks 0, 4, and 8 (4:1
in favor of treatment with natalizumab). Randomization was stratified based on baseline CDAI
score and concomitant use of oral steroids.

Approximately 845 subjects with moderately to severely active Crohn’s disease were planned
to be randomized in this study in a 4:1 ratio of natalizumab to placebo: 676 subjects randomized
to natalizumab and 169 to placebo. The date the first subject was enrolled was December 4,
2001, and the date the last visit was completed was September 3, 2003.

Following the Week 0 Visit, subjects returned to the clinic for safety and efficacy assessments
every 2 weeks until the Week 12 Visit, including monthly (defined as a 4-week period)
infusions with study drug at Weeks 0, 4, and 8.

Following completion of the Week 12 Visit, subjects had the potential, if eligible, to enter
maintenance of response and remission Study CD303. If subjects did not enter Study CD303,
they could either enter a safety follow-up period in Study CD301 up to Week 32 or enroll in an
open-label extension Study CD351.
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Figure 1. Overall Design of Study CD301 (and Study CD303)
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(Above figure taken from Page 62 of the Clinical Study Report for Study CD301)

ENACT-2 (Study CD303)

This was a Phase III, international, multicenter, randomized, double-blind, placebo-controlled,
parallel-group study in subjects with CD who had responded to treatment with three monthly
infusions of natalizumab 300 mg in Study CD301. Placebo responders from Study CD301 were
also enrolled in Study CD303 as it was impossible to unblind the subjects’ treatment
assignments while the CD301 study was ongoing and maintain the integrity of that study.

The population defined in the protocol for analysis of efficacy in Study CD303, the

CD303 Efficacy Population, was natalizumab responders from Study CD301. The study was
conducted in 123 sites in North America, Europe, and selected countries from the rest of the
world. (See Figure 1 above.)

Subjects were required to meet the criteria of clinical response at both Weeks 10 and 12 in
CD301, and have a CDAI score <220, to be considered eligible for entry into Study CD303.
Informed consent for CD303 was obtained at Week 10 of Study CD301, at which point
subjects receiving concomitant oral steroids began a steroid taper according to a fixed
algorithm. (See steroid taper algorithm in Appendix 3.) Subjects who continued to meet
eligibility criteria at Week 12 (i.e., Month 3 in Study CD301) were re-randomized (1:1 ratio) to
receive monthly intravenous (IV) infusions of natalizumab 300 mg or placebo for up to 12
consecutive months in Study CD303 (Figure 1).

Approximately 285 subjects who completed Study CD301 and responded to treatment with
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either placebo or natalizumab were planned to be randomized in Study CD303. A total of 428
subjects (214 natalizumab and 214 placebo) were randomized to treatment. The date the first
subject enrolled was March 23, 2002; the date the last subject completed the Month 15 visit was
March 25, 2004.

Randomization was central and stratified according to three factors: disease status at Week 12
in Study CD301 (remission versus no remission [i.e., a CDAI score <150 or >150]), use of oral
steroids at entry in Study CD301, and use of immunosuppressants at entry in Study CD301.
Subjects were to return for their final treatment assessment approximately one month after their
last study drug infusion (Month 15, i.e., 12 months of treatment in CD303). Efficacy
assessments and safety evaluations were scheduled to occur every 4 weeks during monthly
clinic visits (Months 3 through 15).

Subjects who either completed the treatment phase (i.e., up to Month 15), or who were
identified as treatment failures after receiving at least two study drug infusions in CD303

were assessed for their eligibility to enter an open-label, chronic treatment study (CD351). All
subjects enrolled in CD351 received monthly infusions of natalizumab 300 mg. Subjects who
completed the CD303 treatment phase, but did not enroll in Study CD351 were followed for an
additional 6 months (after the last infusion at Month 14) and were evaluated for safety during a
clinic visit at Month 17 and a telephone contact at Month 20.

ENCORE (Study CD307)

ENCORE (Study CD307) was a Phase III, multinational (11 countries), multicenter (114 sites),
double-blind, placebo-controlled, randomized, parallel-group study in subjects (n=510) with
moderately to severely active CD (as defined by a baseline CDAI score between 220 and 450
inclusive), and elevated C-reactive Protein (CRP) levels at baseline (defined as >2.87 mg/L, the
upper limit of normal [ULN] as assessed by the study central laboratory at the screening visit).

Approximately 462 subjects were planned to be randomized in the study in a 1:1 ratio of
natalizumab to placebo. The date the first subject enrolled was March 29, 2004. The date the
last efficacy (Week 12) visit for any subject was completed was March 14, 2005.

Subjects were screened for eligibility and randomized 7 to 14 days later at the baseline (Week
0) visit to receive monthly (defined as a 4-week period) intravenous (IV) infusions of
natalizumab 300 mg or placebo (1:1 ratio) at Weeks 0, 4, and 8. Study visits were scheduled in
relationship to the Week 0 visit. The overall design of the study is described in the figure
below.
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Figure 2. Overall Design of Study CD307
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Design Features Across Studies

CD301 CD303 CD307
Randomized, double-blind, parallel-group, placebo-
controlled, multicenter study Yes Yes Yes
Number of infusions of study drug (at 4-week intervals) 3 (300 mg) 12 (300 mg) 3 (300 mg)
Follow-up clinic visits To Week 20 | To Month 17* | To Week 20
Primary Assessment of Response and Remission CDAT’ CDAI' CDAT
Evaluation of Primary Endpoint Week 10 Month 9* Weeks 8 & 12

* Including the first three months of treatment during Study CD301
# CD301: Proportion of subjects with a clinical response (>70-point decrease in baseline CDAI score) at Week 10
+ CD303: Proportion of those subjects demonstrating a clinical response to natalizumab at Week 10 and Week 12
of Study CD301 and who did not lose that response for an additional 6 months with natalizumab compared to
placebo treatment through Month 9 in Study CD303, with loss of response, defined as 1) a CDAI score > 220
AND a > 70-point increase from the baseline (Week 12 visit) OR 2) use of rescue intervention.
1 CD307: Proportion (%) of subjects with a >70-point decrease in baseline (Week 0) CDAI score at both Weeks 8

and 12 of their study course.

(Table above adapted from Page 26 of Summary of Clinical Efficacy)
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Eligibility Criteria Across Studies

Main Inclusion Criteria:

CD301 CD303 CD307
(1) Age > 18 years Yes Yes Yes
(2) > 6-month history of CD Yes Yes* Yes
(3) History of CD confirmed by radiological or Yes Yes* Yes
endoscopic findings
(4) CDAI score of > 220 and <450 Yes No Yes
(5) Response’ in Study CD301 at Weeks 10 and 12 N/A Yes N/A
(6) CRP >2.87 mg/L N/A N/A” Yes

* Criteria for CD history met at enrollment in Study CD301.

T Response defined as > 70-point reduction in CDAI score, CDAI score <220, and no use of rescue intervention.
* Post-hoc analysis in subgroup with CRP > 2.87 mg/L was conducted, but was not part of eligibility criteria.

Main Exclusion Criteria:

CD301 CD303 CD307
(1) Anti-TNF therapy prohibited Yes Yes* Yes
(2) Concomitant 5-ASA, oral steroids*, or Yes Yes* Yes
immunosuppressants” allowed if on a stable dose for
a period of time before enrollment
(3) Exclude if active or draining fistulae, or short bowel Yes Yes Yes
syndrome
(4) Exclude if concomitant CD medication was changed N/A Yes N/A
during CD301 (except scheduled steroid taper, or
clinically indicated dose reduction of
immunosuppressant)

* Maximum dose of 25 mg prednisolone or equivalent in Study CD301; 20 mg in Study CD307.
# Azathioprine, 6-MP, or MTX; other immunosuppressants (e. g., tacrolimus, cyclosporine, mycophenolate mofetil)
prohibited and must have been discontinued > 4 weeks prior to Week 0.

Prior and Concomitant CD Therapies Across Studies

CD301

CD303

CD307

5-ASA, antibiotics (if used) Stable dose >4 wks

Stable dose thru
CD301

Stable dose >4 wks

Prior use >4 wks
Stable dose >2 wks

Oral steroids (if used) at <20 mg/day
prednisolone (or equivalent)*

Steroid Taper
Algorithm

Prior use >6 wks
Stable dose >4 wks

Prior use >4 mo

Azathioprine, 6-MP (if used) Stable dose >2 mo

No criteria

Prior use >4 mo
Stable dose >2 mo

Prior use >4 mo
Stable dose >2 mo

Methotrexate (if used)

No criteria

Prior use >4 mo
Stable dose >2 mo

5-ASA = 5-aminosalicylic acid, 6-MP = 6-mercaptopurine, N/A = Not Applicable
* 25 mg in Study CD301. Budesonide use capped at 6 mg/day for Study CD307.

# See Appendix 3 for Steroid Taper Algorithm

(Table above is adapted from Page 27 of Summary of Clinical Efficacy.)
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Efficacy Findings

Demographics and Baseline Disease Characteristics

The baseline demographics across all three studies were comparable and typical of Crohn’s
disease trials studying patients with moderately to severely active disease. The demographic
characteristics of each of the three studies are discussed by study below.

ENACT-1 (Study CD301)

All the demographic characteristics of the ITT Population were comparable between the
natalizumab and placebo treatment groups. The mean ages of the subjects were 38.0 and 39.4
years in the natalizumab and placebo treatment groups, respectively, and with more female
subjects in both treatment groups. Most of the subjects were classified as white by racial
category; the rest were black, Asian, Hispanic, and other. Variables such as weight, height,
body mass index (BMI), and smoking status, were comparable between groups. (See table
below.)
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Table 2. Demographic Characteristics - Intent-to-Treat Population (Study CD301)

Variable Placebo Natalizumab Overall
Statistic or Category (n=181) (n=724) (n=905)
Age (yr)
Mean 39.4 38.0 383
S.D. 13.64 12.43 12.69
Median 37.0 36.0 37.0
Min., Max. 18,83 18,82 18,83
Age Group (yr) N (%)
<=65 175 (97%) 706 (98%) 881 (97%)
> 65 6 (3%) 18 (2%) 24 (3%)
Gender N (%)
Female 108 (60%) 413 (57%) 521 (58%)
Male 73 (40%) 311 (43%) 384 (42%)
Race N (%)
Black 4 (2%) 25 (3%) 29 (3%)
White 171 (94%) 679 (94%) 850 (94%)
Asian 0 (0%) 1 (0%) 1 (0%)
Hispanic 0 (0%) 6 (1%) 6 (1%)
Other 6 (3%) 13 2%) 19 2%)
Weight (kg)
Mean 71.1 71.6 71.5
S.D. 17.61 17.83 17.78
Median 68.0 69.0 69.0
Min., Max. 36,151 38,168 36,168
Height (cm)
Mean 170.7 170.0 170.2
S.D. 9.50 9.40 9.42
Median 170.2 170.0 170.0
Min., Max. 150,197 145,193 145,197
Body Mass Index (kg/m”"2)
Mean 24.3 24.7 24.6
S.D. 5.31 5.71 5.63
Median 23.3 23.8 23.8
Min., Max. 15,42 15,60 15,60
Smoking Status of More Than 10 Cigarettes per
Day N (%)
Yes 44 (24%) 164 (23%) 208 (23%)
No 137 (76%) 560 (77%) 697 (77%)

(Table above is taken from Pages 123 of the Clinical Study Report for Study CD301)

Baseline CDAI score, CRP levels, and serum albumin were comparable between subjects in the
natalizumab and placebo groups. Mean duration of CD was comparable between subjects in
the natalizumab and placebo groups (10 vs. 9 years, respectively). The site of the disease was
mainly ileocolonic in both the natalizumab and placebo groups (373 [52%] vs. 84 [46%],
respectively). (See table below.)
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Table 3. Baseline Characteristics — Intent-to-Treat Population (Study CD301)

Variable Placebo Natalizumab Overall
Statistic or Category (n=181) (n=724) (n=905)
Baseline CDAI Score
N 181 721 902
Mean 303.4 301.8 302.1
S.D. 65.23 60.25 61.25
Median 287.0 292.0 292.0
Min., Max. 165,518 171, 496 165,518
Baseline Disease Status N (%)
CDAI <330 122 (67%) 510 (70%) 632 (70%)
CDAI >= 330 59 (33%) 211 (29%) 270 (30%)
Not Available 0 (0%) 3 (0%) 3 (0%)
Baseline C-Reactive Protein (mg/L)
N 173 695 868
Mean 22.9 20.2 20.8
S.D. 26.24 30.97 30.09
Median 12.2 8.7 9.0
Min., Max. 0,127 0,370 0,370
Subjects with Elevated (> 2.87 mg/L) CRP at
Baseline N(%)
Yes 134 (74%) 526 (73%) 660 (73%)
No 39 (22%) 169 (23%) 208 (23%)
Not Available 8 (4%) 29 (4%) 37 (4%)
Baseline Serum Albumin (g/L)
N 179 719 898
Mean 36.7 373 37.2
S.D. 5.31 5.57 5.52
Median 37.0 38.0 37.5
Min., Max. 19,51 9,53 9,53
Duration of Disease” (months)
N 181 723 904
Mean 109.6 121.1 118.8
s.d. 93.21 98.36 97.41
Median 76.5 97.7 93.6
Min., Max. 0,396 0,673 0,673
Site of Disease N (%)
(missing) 1 (1%) 0 (0%) 1 (0%)
Colonic 49 (27%) 157 (22%) 206 (23%)
Ileocolonic 84 (46%) 373 (52%) 457 (50%)
lleum 47 (26%) 194 (27%) 241 (27%)

a. Duration of Crohn's Disease is calculated from CD diagnosis date to date of first infusion. For subjects not
treated date of randomization is used in the calculation. For partial date, 15 is used in the calculation if the day
part is missing and June 30 is used if the month/day part is missing.

(Values in the table above are taken from pages 271-273 of the Study Report for Study CD307.)

Demographic and baseline characteristics in the subset of subjects with elevated CRP at
baseline were comparable between subjects in the natalizumab and placebo groups.
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ENACT-2 (Study CD303)

The table below provides a summary of demographic characteristics by treatment group.
Demographic characteristics generally were comparable between the two treatment groups. The
majority of subjects were white, and the mean age of subjects was similar in the natalizumab
and placebo treatment groups (37.4 and 38.4 years, respectively). Disease status at study entry
were well balanced. There was a greater proportion of females and heavy smokers (more than
10 cigarettes per day) in the placebo group; however, adjustment for these covariates did not
change the conclusions drawn from the efficacy analyses.

Table 4. Demographic Characteristics (Study CD303)

Variable Placebo Natalizumab Overall

Statistic (n=214) (n=214) (n=428)
Age (yr)

Mean 38.4 37.4 37.9

s.d. 13.3 12.51 12.91

Median 36 36 36

Min., Max. 18,78 18,74 18,78
Age Group (yr) N (%)

<=65 208 (97%) 208 (97%) 416 (97%)

>65 6 (3%) 6 (3%) 12 (3%)
Gender N (%)

Female 135 (63%) 123 (57%) 258 (60%)

Male 79 (37%) 91 (43%) 170 (40%)
Race N (%)

Black 6 (3%) 8 (4%) 14 (3%)

White 201 (94%) 201 (94%) 402 (94%)

Asian 0 (0%) 1 (0%) 1 (0%)

Hispanic 1 (0%) 3 (1%) 4 (1%)

Other 6 (3%) 1 (0%) 7 (2%)
Smoking Status* N (%)

Yes 57 (27%) 36 (17%) 93 (22%)

No 157 (73%) 178 (83%) 335 (78%)
Weight (kg)

Mean 72 72.4 72.2

s.d. 16.44 17.47 16.95

Median 69 69.5 69.2

Min., Max. 38,123 40,166 38,166
Weight Group (kg) N (%)

<50 11 (5%) 11 (5%) 22 (5%)

50-75 122 (57%) 123 (57%) 245 (57%)

* Smoking status is from CD301 baseline.
(Table above is taken from Pages 118, and 321-327 of the CD303 Study Report.)

The CD301 Natalizumab Responders Population and the CD301 Placebo Responders
Population each had similar demographic characteristics to the overall CD303 population.

The mean duration of disease was comparable between subjects in the natalizumab and placebo
treatment groups (10 vs. 9 years). The most frequent site of disease was ileocolonic (109 [51%]
natalizumab vs. 103 [48%] placebo), followed by colonic (55 [26%] natalizumab vs. 57 [27%]
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placebo) and ileal (50 [23%] natalizumab vs. 54 [25%] placebo). Subject CDAI scores were
well balanced upon entry into Study CD303, with the majority of subjects in both treatment
groups (71% natalizumab, 70% placebo) having a CDAI score < 150. (See table below.)

Table 5. Baseline Disease Characteristics* (Study CD303)

Variable Placebo Natalizumab Overall
Statistic (n=214) (n=214) (n=428)
CD303 Baseline Disease Status
CDAI>= 150 65 (30%) 62 (29%) 127 (30%)
CDAI < 150 149 (70%) 152 (71%) 301 (70%)
CD301 Baseline CDAI Score N (%)
<330 160 (75%) 160 (75%) 320 (75%)
>=33(0 53 (25%) 54 (25%) 107 (25%)
Not Available 1 (0%) 0 (0%) 1 (0%)
CD301 Baseline CDAI Score
Mean 298.3 296.1 297.2
s.d. 56.53 59.68 58.07
Median 288 283 286
Min., Max. 198,468 185,518 185,518
CD303 Baseline C-Reactive Protein (mg/1)
Mean 9.6 11.2 10.4
s.d. 15.64 15.65 15.64
Median 4.6 5.4 4.9
Min., Max. 0,120 0,97 0,120
CD301 Baseline C-Reactive Protein (mg/1)
Mean 22.3 20.4 21.4
s.d. 31.84 26.68 29.34
Median 10.8 9.1 9.3
Min., Max. 0,236 0,145 0,236

Subjects with Elevated CD303 Baseline
C-Reactive Protein N (%)
Yes 133 (62%) 136 (64%) 269 (63%)
No 81 (38%) 78 (36%) 159 (37%)
Subjects with Elevated CD301 Baseline
C-Reactive Protein N (%)

Yes 162 (76%) 160 (75%) 322 (75%)
No 41 (19%) 46 (21%) 87 (20%)
Not Available 11 (5%) 8 (4%) 19 (4%)
Duration of Disease (months) *
Mean 113.5 116.3 114.9
s.d. 89.33 92.85 91
Median 89.2 92.6 90.5
Min., Max. 7,375 3,446 3,446
Site of Disease N (%)
Colonic 57 (27%) 55 (26%) 112 (26%)
Ileocolonic 103 (48%) 109 (51%) 212 (50%)
Ileum 54 (25%) 50 (23%) 104 (24%)

* Baseline disease characteristics of patients randomized to Study CD303 including their baseline disease
characteristics at entry to Study CD301 are shown in the table.

# Duration of Crohn's Disease is calculated from CD diagnosis date to Month 3 date.

(Table above is taken from Pages 321-327, and 359 of the CD303 Study Report.)
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The CD301 Natalizumab Responders Population and CD301 Placebo Responders Population
each had similar demographic and baseline characteristics to the overall CD303 population.

ENCORE (Study CD307)

All the demographic characteristics of the ITT Population were comparable between the
natalizumab and placebo treatment groups. The mean ages of the subjects were 38.1 and 37.7
years in the natalizumab and placebo treatment groups, respectively, and with more female
subjects in both treatment groups. Most of the subjects were classified as white by racial
category; the rest were black, Asian, Hispanic, and other. Variables such as weight, height,
body mass index (BMI), and smoking status, as well as baseline CDAI score, CRP levels,
serum albumin, and platelet counts were comparable between groups. (See table below.)
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Table 6. Demography Characteristics - Intent-to-Treat Population (Study CD307)

Variable Placebo Natalizumab Overall
Statistic or Category (n=250) (n=259) (n=509)
Age (yr)
N 250 259 509
Mean 37.7 38.1 37.9
S.D. 12.81 12.74 12.76
Median 35.0 36.0 36.0
Min., Max. 18,78 18,84 18,84
Age Group (yr) N (%)
<= 65 245 (98%) 253 (98%) 498 (98%)
> 65 5 (2%) 6 (2%) 11 (2%)
Gender N (%)
Female 148 (59%) 154 (59%) 302 (59%)
Male 102 (41%) 105 (41%) 207 (41%)
Race N (%)
Black 6(2%) 3(1%) 9(2%)
White 236(94%) 247(95%) 483(95%)
Asian 1(0%) 1(0%) 2(0%)
Hispanic 1(0%) 1(0%) 2(0%)
Other 6(2%) 7(3%) 13(3%)
Weight (kg)
Mean 74.4 71.9 73.1
S.D. 19.30 19.03 19.19
Median 71.1 68.0 69.5
Min., Max. 37,145 40,180 37,180
Weight Group (kg) N (%)
<50 14 (6%) 18 (7%) 32 (6%)
50-75 128 (51%) 151 (58%) 279 (55%)
76-100 83 (33%) 67 (26%) 150 (29%)
> 100 25 (10%) 23 (9%) 48 (9%)
Height (cm)
Mean 170.4 170.1 170.2
S.D. 9.20 9.59 9.39
Median 171.5 170.0 170.2
Min., Max. 150,199 149,195 149,199
Body Mass Index (kg/m”"2)
Mean 25.7 24.8 25.2
S.D. 6.74 5.80 6.29
Median 24.1 23.5 23.9
Min., Max. 16,63 15,54 15,63
Body Mass Index Group (kg/m”*2) N (%)
<=27 168 (67%) 179 (69%) 347 (68%)
>27 82 (33%) 80 (31%) 162 (32%)
Smoking Status of More Than 10 Cigarettes per
Day N (%)
Yes 48 (19%) 57 (22%) 105 (21%)
No 201 (80%) 201 (78%) 402 (79%)
Missing 1 (0%) 1 (0%) 2 (0%)

(Table above is taken from Pages 112-114 of the Clinical Study Report for Study CD307)

7/3/2007




FDA Advisory Committee Briefing Document ¢ Natalizumab (Tysabri) for Crohn’s Disease ® page 27 of 109

The baseline disease characteristics of the ITT Population were comparable between the
natalizumab and placebo treatment groups. Variables such as baseline CDAI score, CRP levels,
serum albumin, and platelet counts were comparable between groups. The mean duration of CD
was comparable between subjects in the natalizumab and placebo groups (121.4 vs. 120.3
months, respectively). The site of the disease was mainly ileocolonic in both treatment groups
(134 [52%] natalizumab vs. 120 [48%] placebo). (See table below.)

Table 7. Baseline Disease Characteristics — Intent-to-Treat Population (Study CD307)

Variable Placebo Natalizumab Overall
Statistic or Category (n=250) (n=259) (n=509)
Baseline CDAI Score
Mean 299.5 303.9 301.7
S.D. 63.19 64.80 63.99
Median 287.0 286.0 286.0
Min., Max. 149,483 147,472 147,483
Baseline Disease Status N (%)
CDAI <330 178 (71%) 174 (67%) 352 (69%)
CDAI >= 330 71 (28%) 84 (32%) 155 (30%)
Missing 1 (0%) 1 (0%) 2 (0%)
Baseline C-Reactive Protein(mg/L)
Mean 23.4 23.0 23.2
S.D. 27.93 27.82 27.85
Median 14.2 12.7 13.7
Min., Max. 1,165 0,208 0,208
Baseline CRP (mg/L) N(%)
<=2.87 18 (7%) 14 (5%) 32 (6%)
>2.87 232 (93%) 245 (95%) 477 (94%)
Baseline Serum Albumin (g/L)
Mean 36.8 36.7 36.7
S.D. 4.94 4.92 4.92
Median 38.0 37.0 37.0
Min., Max. 18,48 12,49 12,49
Baseline Serum Albumin N (%)
<LLN 39 (16%) 52 (20%) 91 (18%)
>=LLN 210 (84%) 206 (80%) 416 (82%)
Missing 1 (0%) 1 (0%) 2 (0%)
Baseline Platelet Count(x10°9/L)
Mean 368.3 380.7 374.6
S.D. 122.03 115.41 118.75
Median 342.0 365.0 353.0
Min., Max. 164,953 140,978 140,978
Baseline Platelet Count N (%)
<=ULN 168 (67%) 160 (62%) 328 (64%)
>ULN 81 (32%) 97 (37%) 178 (35%)
Missing 1 (0%) 2 (1%) 3 (1%)

(Table above is taken from Pages 112-114 of the Clinical Study Report for Study CD307)
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Prior and/or Concomitant Medications

ENACT-1 (Study CD301)

Nearly all subjects (99%) in the ITT Population had received previous medication for CD. The
majority of subjects (89%) had been previously treated with oral steroids and approximately
two-thirds had previously received immunosuppressant treatment for CD. Approximately 40%
of subjects had received treatment with an anti-TNF compound. See table below.

Table 8. Previous Medications Taken for Crohn's Disease: Intent-to-Treat Population (Study CD301)

Placebo Natalizumab Overall

Medication (N=181) (N=724) (N=905)
n (%) n (%) n (%)

None (Treatment Naive) 5 (3%) 5 (<1%) 10 (1%)
5-ASA Compounds 148 (82%) 634 (88%) 782 (86%)
Steroids 158 (87%) 643 (89%) 801 (89%)
Immunosuppressants 121 (67%) 484 (67%) 605 (67%)
Anti-TNF 69 (38%) 291 (40%) 360 (40%)
Antibiotics 83 (46%) 301 (42%) 384 (42%))

(Values in natalizumab and placebo columns in table above taken from Page 126 of the Clinical Study Report for
Study CD301)

In addition, approximately 47% of subjects had undergone at least one previous surgery for the
treatment of Crohn’s disease prior to entry into Study CD301.

Subjects were considered to have an “inadequate response” to a previous medication if they
were unresponsive or intolerant to that previous medication; in particular, they did not respond
to initial treatment, lost response and/or discontinued due to an adverse event (including
infusion reactions, if applicable). For steroids, the definition of “inadequate response” included
being dependent in addition to being unresponsive or intolerant. (See table below.)

Table 9. Investigator-Reported Proportion of Subjects who had an Inadequate Response to Previous CD
Medications (Study CD301)

Variable Category Placebo Natalizumab Overall
/N (%) /N (%) n/N (%)
Previous ASA Compounds Use
Unresponsive or Intolerant to Previous Medication Use 96/148 (65%) 437/634 (69%) 333/782 (68%)
Previous Immunosuppressants Use 83/121 (69%) 335/484 (69%) 418/605 (69%)

Unresponsive or Intolerant to Previous Medication Use

Previous Steroids Use
Unresponsive or Intolerant to or Dependent on 102/158 (65%) 455/643 (71%) 557/801 (70%)
Previous Medication Use

Previous Anti-TNF Use

0, 0, 0
Unresponsive or Intolerant to Previous Medication Use 46/69 (67%) 196/291 (67%) 242/360 (67%)

Previous Antibiotics Use
Unresponsive or Intolerant to Previous Medication Use 40/83 (48%) 166/301 (55%) 206/384 (54%)

(Values in table above are taken from Page 128 of the Study Report for Study CD301.)

Detailed information about reasons for discontinuation by previous CD medication is provided
in Appendix 2.
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Approximately 87% of subjects were receiving treatment for Crohn’s disease at the baseline
visit. About half of the natalizumab-treated and placebo-treated subjects were on 5-ASA
compounds (345 [48%] vs. 80 [44%], respectively), 39% were on oral steroids (283 [39%)] vs.
71 [39%], respectively), and one-third were on immunosuppressants (247 [34%] vs. 53 [29%],
respectively). Proportions in the elevated CRP subpopulation were similar by concomitant
medication category.

Table 10. Concomitant Medications Taken at Baseline: Intent-to-Treat Population (Study CD301)

Category Placebo (n=181) Natalizumab (n=724) Overall (n=906)
N (%) N (%) N (%)
5-ASA compounds 80 (44%) 345 (48%) 425 (47%)
Steroids 71 (39%) 283 (39%) 354 (39%)
Immunosuppressants 53 (29%) 247 (34%) 300 (33%)
Antibiotics 12 (7%) 43 (6%) 55 (6%)

(Values in table above taken from Page 301 of the CD301 Study Report)

ENACT-2 (Study CD303)

The table below provides a summary of previous medications taken for CD since diagnosis by
subjects in the Total Safety Population. In each treatment group, most subjects had received
prior treatment with steroids and ASA compounds. A majority of subjects also had been treated
with immunosuppressants. Proportions of previous medication category in the natalizumab
responders population, and the placebo responders population, were similar to that of the
overall population.

Table 11. Previous Medications Taken for Crohn’s Disease - Total Safety Population (Study CD303)

Medication Placebo Natalizumab Total
(N=214) (N=214) (N=428)
Steroids 191 (89%) 190 (89%) 381 (89%)
ASA Compounds 185 (86%) 183 (86%) 368 (86%)
Immunosuppressants 139 (65%) 149 (70%) 288 (67%)
Antibiotics 85 (40%) 84 (39%) 169 (39%)
Anti-TNF Therapy 78 (36%) 74 (35%) 152 (36%)

(Table above taken from Page 120 of CD303 Study Report)

The table below summarizes the proportion of subjects intolerant to, unresponsive to, or
dependent on CD-related medications (collected during screening of Study CD301) for the
Total Safety Population. The proportion of subjects intolerant to or unresponsive to prior ASA
compounds, immunosuppressants, and anti-TNF agents was similar between treatment groups,
as was the proportion of subjects intolerant to, unresponsive to, or dependent on prior steroids.
Proportions of subject’s response to previous medications category in the natalizumab
responders population, and placebo responders population, were similar to that of the overall
population.
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Table 12. Summary of Subjects’ Response to Previous Medications Taken for Crohn’s Disease - Total
Safety Population (Study CD303)

Placebo
n/N (%)
125/185 (68%)

Natalizumab
n/N (%)
123/183 (67%)

Subgroup Category

Previous ASA Compounds Use
Unresponsive or Intolerant to Previous Medication Use

Previous Immunosuppressants Use 97/139 (70%) 95/149 (64%)
Unresponsive or Intolerant to Previous Medication Use

Previous Steroids Use 134/191 (70%) 124/190 (65%)
Unresponsive or Intolerant to or Dependent on Previous Medication Use

Previous Anti-TNF Use 46/ 78 (59%) 46/ 74 (62%)
Unresponsive or Intolerant to Previous Medication Use

Previous Antibiotics Use 38/ 85 (45%) 46/ 84 (55%)

Unresponsive or Intolerant to Previous Medication Use

(Table above is taken from Page 121 of the CD303 Study Report)

In the Total Safety Population, about half of the subjects in each treatment group (47%
natalizumab, 55% placebo) received concomitant treatment with 5-ASA compounds, 40% were
receiving oral steroids (37% natalizumab vs. 43% placebo), and 38% were receiving
immunosuppressants: (38% natalizumab, 39% placebo). Anti-TNF therapy, which was not
permitted by the study protocol, was used by 1% of subjects in the placebo group and by no
subjects in the natalizumab group. (See table below.) Proportions of subject’s receiving
categories of concomitant medications in the natalizumab responders population, and placebo
responders population, were similar to that of the overall population.

Table 13. Concomitant CD-Related Medications Taken During the Treatment Phase: Total Safety

Population (Study CD303)

Category Placebo (n=214) | Natalizumab (n=214) | Overall (n=428)
N (%) N (%) N (%)
Subjects with Concomitant Medications 203 (95%) 197 (92%) 400 (93%)
5-ASA compounds 118 (55%) 100 (47%) 218 (51%)
Anti-TNF Therapy 3 (1%) 0 (0%) 3 (1%)
Antibiotics 27 (13%) 19 (9%) 46 (11%)
Immunosupressants 83 (39%) 81 (38%) 164 (38%)
Steroids 92 (43%) 80 (37%) 172 (40%)

(Values in table above taken from Pages 932-955 of the CD303 Study Report.)

ENCORE (Study CD307)

Nearly all subjects (99%) in the ITT Population had received prior or concomitant therapy for
CD. The majority of subjects (93%) had received prior or concomitant treatment with 5-ASA
compounds or oral steroids, 74% had received prior or concomitant treatment with

immunosuppressants, and 57% with antibiotics. See table below.
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Table 14. Subjects who Received Prior or Concomitant Medications for Crohn's Disease — Intent-to-Treat
Population (Study CD307)

Placebo Natalizumab Overall
Medication (n=250) (n=259) (n=509)
N (%) N (%) N (%)
Treatment Naive 2 (1%) 3 (1%) 5 (1%)
5-ASA Compounds 232 (93%) 241 (93%) 473 (93%)
Steroids 235 (94%) 237 (92%) 472 (93%)
Immunosuppressants 182 (73%) 194 (75%) 376 (74%)
Antibiotics 139 (56%) 149 (58%) 288 (57%)

Note: Subjects defined as treatment naive if there was no prior exposure or concomitant exposure to 5-ASA
compounds, steroids, immunosuppressants, and antibiotics, and no prior exposure to anti-TNF agents.
(Table above is taken from Page 116 of the Clinical Study Report for Study CD307)

Approximately 50% of the subjects had prior but not concomitant treatment with oral steroids,
antibiotics, or anti-TNF agents, 44% with 5-ASA compounds, and 36% with
immunosuppressants. At baseline (Week 0), 93% of subjects were receiving CD-related
medications or diet: 49% were on 5-ASA compounds, 40% on oral steroids, 38% on
immunosuppressants, 6% on antibiotics, and 1% on diet. See table below.

Table 15. Subjects who Received Prior but not Concomitant Medications for Crohn’s Disease — Intent-to-
Treat Population (Study CD307)

Placebo Natalizumab Overall

Medication (n=250) (n=259) (n=509)
N (%) N (%) N (%)

5-ASA Compounds 112 (45%) 113 (44%) 225 (44%)
Steroids 140 (56%) 127 (49%) 267 (52%)
Immunosuppressants 84 (34%) 97 (37%) 181 (36%)
Antibiotics 123 (49%) 130 (50%) 253 (50%)
Anti-TNF Agents 113 (45%) 131 (51%) 244 (48%)

(Table above is taken from Page 116 of the Clinical Study Report for Study CD307)

Information on previous use of CD-related medications was captured in the CRFs at the
Screening Visit, which included reasons for discontinuation or nonuse of the medications.

The table below shows the reasons for which subjects discontinued their prior CD-related
medications, grouped as “unresponsive” (which includes subjects that never responded as well
as those that lost response over time), “AE/intolerant” and “other.” For oral steroids,
azathioprine or 6-MP or 6-TG, methotrexate, and other immunosuppressants, the category of
“dependence” was included as well. The category of “other” included “disease in remission,”
“patient just stopped taking,” “monetary,” “pregnancy,” “completed course” of treatment,”
“switched to ...” other medication,” and “stopped for surgery” among others.
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Table 16. Proportion of Subjects Previously Treated with Medications for Crohn’s Disease but
Discontinued Use Before Screening (Study CD307)

Medication Placebo (n=250) | Natalizumab (n=259) Overall (n=509)
Category N (%) N (%) N (%)
5-ASA Drugs
Prior Use but Discontinued Before Screening 112 (45%) 115 (44%) 227 (45%)
Reason for Discontinuation
AE/Intolerant 20 (18%) 18 (16%) 38 (17%)
Unresponsive 74 (66%) 73 (63%) 147 (65%)
Other 18 (16%) 24 (21%) 42 (19%)

Oral Steroids (other than Budesonide)

Prior Use but Discontinued Before Screening

155 (62%)

153 (59%)

308 (61%)

Reason for Discontinuation

AE/Intolerant 24 (15%) 31 (20%) 55 (18%)
Unresponsive 28 (18%) 34 (22%) 62 (20%)
Dependence 16 (10%) 20 (13%) 36 (12%)
Other 87 (56%) 68 (44%) 155 (50%)
Budesonide
Prior Use but Discontinued Before Screening 64 (26%) 61 (24%) 125 (25%)
Reason for Discontinuation
AE/Intolerant 7 (11%) 5 (8%) 12 (10%)
Unresponsive 39 (61%) 38 (62%) 77 (62%)
Dependence 2 (3%) 6 (10%) 8 (6%)
Other 16 (25%) 12 (20%) 28 (22%)
Azathioprine, 6-MP or 6-TG
Prior Use but Discontinued Before Screening 97 (39%) 109 (42%) 206 (40%)
Reason for Discontinuation
AE/Intolerant 53 (55%) 60 (55%) 113 (55%)
Unresponsive 30 31%) 30 (28%) 60 (29%)
Dependence 0 (0%) 1 (1%) 1 (0%)
Other 14 (14%) 18 (17%) 32 (16%)
Methotrexate
Prior Use but Discontinued Before Screening 29 (12%) 39 (15%) 68 (13%)
Reason for Discontinuation
AE/Intolerant 13 (45%) 16 (41%) 29 (43%)
Unresponsive 13 (45%) 18 (46%) 31 (46%)
Dependence 0 (0%) 2 (5%) 2 (3%)
Other 3 (10%) 3 (8%) 6 (9%)
Other Immunosuppressants (i.e. Cyclosporine)
Prior Use but Discontinued Before Screening 8 (3%) 12 (5%) 20 (4%)
Reason for Discontinuation
AE/Intolerant 2 (25%) 2 (17%) 4 (20%)
Unresponsive 2 (25%) 9 (75%) 11 (55%)
Dependence 1 (13%) 0 (0%) 1 (5%)
Other 3 (38%) 1 (8%) 4 (20%)
Anti-TNF Agents
Prior Use but Discontinued Before Screening 112 (45%) 130 (50%) 242 (48%)
Reason for Discontinuation
AE/Intolerant 35 (31%) 35 (27%) 70 (29%)
Unresponsive 37 (33%) 44 (34%) 81 (33%)
Other 40 (36%) 51 (39%) 91 (38%)

(Table above is taken from Pages 118-120 of the Study CD307 Clinical Study Report.)
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An overall analysis of treatment outcomes for prior use of medications for CD showed that 61%
of subjects previously treated with oral steroids, other than budesonide, discontinued use of the
medications: 20% discontinued treatment due to lack of response (unresponsive) and 12% due
to dependency on the medication. Of those subjects treated previously with budesonide alone,
approximately 62% of subjects in both treatment groups reported lack of response.

Subjects who were previously treated with azathioprine or 6-MP or 6-TG had the highest rate of
discontinuation due to adverse events and/or intolerance (55% for both treatment groups). The
rates of discontinuation due to adverse events and/or intolerance for other prior medications for
CD in decreasing frequency were 43% (methotrexate), 29% (anti-TNF agents), 20% (other
immunosuppressants, i.e., cyclosporine), 18% (oral steroids, other than budesonide), 17% (5-
ASA compounds), 10% (budesonide alone), and 8% (antibiotics).

The table below shows the number and percentage of subjects who were receiving CD-related
medications at the baseline visit. The majority of subjects (93%) were receiving treatment for
Crohn’s disease at baseline: 49% were on 5-ASA compounds, 40% on oral steroids, 38% on
immunosuppressants, and 6% on antibiotics.

Table 17. Concomitant CD-Related Medications Taken at Baseline — Intent-to-Treat Population (Study
CD307)

Category Placebo (n=250) | Natalizumab (n=259) Overall (n=509)
N (%) N (%) N (%)
Subjects with CD-Related Medications 227 (91%) 247 (95%) 474 (93%)
5-ASA compounds 120 (48%) 128 (49%) 248 (49%)
Immunosuppressants 96 (38%) 97 (37%) 193 (38%)
Steroids 94 (38%) 109 (42%) 203 (40%)
Antibiotics 13 (5%) 17 (7%) 30 (6%)

(Values in table above are taken from Page 121 of the CD307 Study Report.)
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Subject Disposition

The subject disposition for each of the three studies is displayed in the figures below.

ENACT-1 (Study CD301)

Table 18. Subject Disposition: Intent-to-Treat Population (Study CD301)

Placebo Natalizumab Overall
(n=181) (n=724) (n=905)
Population N (%) N (%) N (%)
Subjects Randomized (ITT) 181 (100%) 724 (100%) 905 (100%)
Subjects Treated with Study Drug (Safety) 181 (100%) 723 (100%) 904 (100%)
Subjects with no Major Protocol Violations (Per Protocol) 144 (80%) 620 (86%) 764 (84%)
Completed 10-Week Visit 150 (83%) 632 (87%) 782 (86%)
Completed 12-Week Visit 141 (78%) 602 (83%) 743 (82%)
Withdrawn Early 40 (22%) 122 (17%) 162 (18%)
Primary Reason for Withdrawal
Lost to Follow-Up 3 (2%) 8 (1%) 11 (1%)
Adverse Event 20 (11%) 78 (11%) 98 (11%)
Voluntary Withdrawal 11 (6%) 21 (3%) 32 (4%)
Non-Compliance 0 (0%) 5 (1%) 5 (1%)
Death 0 (0%) 1 (0%) 1 (0%)
Other 6 (3%) 9 (1%) 15 (2%)
Number of Infusions Prior to Withdrawal
Zero 0 (0%) 1 (0%) 1 (0%)
One 19 (10%) 52 (7%) 71 (8%)
Two 22 (12%) 84 (12%) 106 (12%)
Three 140 (77%) 587 (81%) 727 (80%)
Subject status at the End of Treatment Phase
Continued to CD301 Follow-Up Phase 55 (30%) 232 (32%) 287 (32%)
Randomized to CD303 Study 74 (41%) 354 (49%) 428 (47%)
Enrolled to CD351 (Open-label) Study 11 (6%) 32 (4%) 43 (5%)
Not Continued in Any Further Study Visits 29 (16%) 81 (11%) 110 (12%)
Other 12 (7%) 25 (3%) 37 (4%)
Completed Week 32 Follow-Up Phase 50 (28%) 170 (23%) 220 (24%)
Withdrawn Early Since Follow-Up Phase 15 (8%) 79 (11%) 94 (10%)
Primary Reason for Withdrawal
Lost to Follow-Up 4 (2%) 10 (1%) 14 (2%)
Adverse Event 0 (0%) 4 (1%) 4 (0%)
Voluntary Withdrawal 1 (1%) 7 (1%) 8 (1%)
Non-Compliance 0 (0%) 0 (0%) 0 (0%)
Death 0 (0%) 0 (0%) 0 (0%)
Other 10 (6%) 58 (8%) 68 (8%)
Subject Status at the End of Follow-Up Phase
Enrolled to CD351 (Open-label) Study 7 (4%) 25 (3%) 32 (4%)
Not Continued in Any Further Study Visits 25 (14%) 71 (10%) 96 (11%)
Other 18 (10%) 74 (10%) 92 (10%)

(Table above is taken from Pages 247-249 of the Study CD301 Clinical Study Report.)

A total of 140 subjects in the natalizumab and placebo treatment groups (103 [14%] vs. 37

[20%], respectively) were excluded from the per protocol population due to protocol deviations.
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These protocol deviations were grouped into five categories (see table below). The category

“prohibited concomitant medications” excluded rescue medications.

Table 19. Subjects Excluded From the Per Protocol Population by Category (Study CD301)

Number of Subjects with the Deviation
Category of Protocol Deviations Natalizumab (n=724) Placebo (n=181)
N (%) N (%)
Prohibited concomitant medications 82 (11%) 21 (12%)
Eligibility criteria violation 15 (2%) 9 (5%)
Outside acceptable visit window 6 (1%) 6 (3%)
Missed, partial, or incorrect dosing 1* (0.1%) 0 (0%)
Other” 3 (0.4%) 3 (2%)
TOTAL 103 (14%) 37 (20%)

Note: Subjects may be counted once for each criteria but are only counted once in the total.
* Subject CD552-004 did not receive the second infusion of study drug.

# Investigator was unblinded to lab results.

(Values in the table above are taken from Page 120 of the Study CD301 Clinical Study Report.)

ENACT-2 (Study CD303)

Table 20. Subject Disposition - Total Safety Population (Study CD303)

Population Placebo (n=214) Natalizumab (n=214) | Overall (n=428)
N (%) N (%) N (%)
Subjects Randomized 214 (100%) 214 (100%) 428 (100%)
Subjects Treated with Study Drug 214 (100%) 214 (100%) 428 (100%)
Subjects with no Major Protocol Violations 192 (90%) 190 (89%) 382 (89%)
Completed Month 15 Visit 73 (34%) 137 (64%) 210 (49%)
Withdrawn Early 141 (66%) 77 (36%) 218 (51%)
Primary Reason for Withdrawal
Lost to Follow-Up 1 (0%) 3 (1%) 4 (1%)
Adverse Event 61 (29%) 30 (14%) 91 (21%)
Voluntary Withdrawal 18 (8%) 16 (7%) 34 (8%)
Non-Compliance 5 (2%) 1 (0%) 6 (1%)
Death 0 (0%) 0 (0%) 0 (0%)
Other 56 (26%) 27 (13%) 83 (19%)
Mean Number of Infusions Prior to
Withdrawal/Completion of Study
N 214 214 428
Mean 7.1 9.2 8.2
s.d. 4.08 4.00 4.16
Median 6.0 12.0 11.0
Min., Max. 1,12 1,12 1,12

(Table above is taken from Page 114 of the CD303 Study Report)

A total of 45 subjects (23 [11%] natalizumab, 22 [10%] placebo) were excluded from per-
protocol populations due to protocol deviations. A total of 15 (7%) natalizumab subjects and
18 (8%) placebo subjects who were randomized and received study drug in Study CD303 failed
to meet protocol-specified entry criteria. Of these subjects, the majority (10 natalizumab, 12
placebo) failed to demonstrate a clinical response at Week 10 or Week 12 of Study CD301 and
thus were omitted from the primary and contingent primary efficacy analyses. Other reasons

7/3/2007



FDA Advisory Committee Briefing Document ¢ Natalizumab (Tysabri) for Crohn’s Disease ® page 36 of 109

for ineligibility included receiving rescue treatment in Study CD301 (1 natalizumab, 4
placebo); ineligibility (CDAI < 220) at baseline of Study CD301 (2 natalizumab, 2 placebo); a
lack of evidence of CD at baseline (1 natalizumab, 0 placebo); and a history of sickle cell
anemia (1 natalizumab, 0 placebo). (See table below.)

Table 21. Subjects Excluded From the Per Protocol Population by Category: Total Safety Population
(Study CD303)

Category of Protocol Deviations Number of Subjects with the Deviation
Natalizumab (n=214) Placebo (n=214)
Eligibility criteria violation 15 (7%) 18 (8%)
Prohibited concomitant medications 3 (1%) 4 (2%)
Missed, partial, or incorrect dosing 52%) 0 (0%)
Efficacy eval not performed or not valid 1 (0.5%) 0 (0%)
TOTAL 24 (11%) 22 (10%)

(Values in the table above are taken from Page 960 of the CD303 Study Report.)
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ENCORE (Study CD307)

Table 22. Subject Disposition: Intent-to-Treat Population (Study CD307)

Variable Category Placebo Natalizumab Overall
(n=250) (n=259) (n=509)

N (%) N (%) N (%)

Subjects Treated with Study Drug (a) 250 (100%) 260 (100%) 510 (100%)

Subjects Randomized (ITT) 250 (100%) 259 (100%) 509 (100%)

Subjects with no Major Protocol 215 (86%) 221 (85%) 436 (86%)

Deviations

Completed Week 4 Visit 234(94%) 247 (95%) 481 (94%)
Completed Week 8 Visit 228 (91%) 249 (96%) 477 (94%)
Completed Week 12 Treatment Phase (b) 208 (83%) 220 (85%) 428 (84%)
Withdrawn from Treatment Phase 42 (17%) 39 (15%) 81 (16%)
Primary Reason for Withdrawal
Lost to Follow-Up 0 (0%) 1 (0%) 1 (0%)
Subject Withdrew Consent 3 (1%) 4 (2%) 7 (1%)
Adverse Event 32 (13%) 27 (10%) 59 (12%)
Death 0 (0%) 0 (0%) 0 (0%)
Investigator's Discretion 2 (1%) 1 (0%) 3 (1%)
Sponsor's Discretion 0 (0%) 0 (0%) 0 (0%)
Non-compliance 0 (0%) 3 (1%) 3 (1%)
Other 4 (2%) 2 (1%) 6 (1%)
Not Reported 1 (0%) 1 (0%) 2 (0%)
Completed Week 20 Follow-up Phase 3 (1%) 6 (2%) 9 (2%)
Withdrawn Early From Follow-up Phase 4 (2%) 5 (2%) 9 (2%)
Primary Reason for Withdrawal
Lost to Follow-Up 1 (0%) 1 (0%) 2 (0%)
Subject Withdrew Consent 1 (0%) 2 (1%) 3 (1%)
Adverse Event 1 (0%) 1 (0%) 2 (0%)
Death 0 (0%) 0 (0%) 0 (0%)
Investigator's Discretion 1 (0%) 0 (0%) 1 (0%)
Sponsor's Discretion 0 (0%) 0 (0%) 0 (0%)
Non-compliance 0 (0%) 0 (0%) 0 (0%)
Other 0 (0%) 1 (0%) 1 (0%)
Not Reported 0 (0%) 0 (0%) 0 (0%)

(a) Subject 621-712 received natalizumab, but was never randomized.

(b) Subjects who received all 3 infusions, completed all visits through Week 12, and did not have an Early

Discontinuation visit

(Table above is taken from Page 105 of the CD307 Study Report.)

A total of 11 subjects (5 natalizumab and 6 placebo) and 12 subjects (8 natalizumab and 4
placebo) were erroneously enrolled into the trial despite the fact they did not meet protocol-
specified inclusion and exclusion criteria, respectively. The description of the entry criteria and
the number of subjects who did not meet the specified criteria are summarized in the table

below.
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Table 23. Inclusion and Exclusion Criteria Deviations (Study CD307)

Inclusion and Exclusion Criteria Deviations
Subjects Who Failed Entry
Description of Deviation Criteria
Placebo | Natalizumab
Inclusion Criteria
Does the subject have clinical evidence of active (symptomatic) CD based on 0 1
clinical history and radiologic or endoscopic findings within the previous 36
months?
Does the subject have a CDAI score >=220 and <=450 at Week 0? 6 4
TOTAL (6) (5
Exclusion Criteria
Does the subject have a known active or draining fistulae? 0 1
Does the subject's concomitant medications for CD violate any of the 9 3
categories listed on the CRF?
Has the subject had a colostomy, ileostomy, or colectomy with ileorectal 0 1
anastomosis?
Does the subject have history of neoplastic disease, except for basal cell 1 0
carcinoma of the skin?
Does the subject have symptoms that are likely caused by factors other than
inflammatory CD, including infection or irritable bowel syndrome (IBS) 0 1
TOTAL &) ¥
Note 1: Subjects may be counted once for each criteria but are only counted once in the total.
2: Missing responses or responses of N/A (not applicable) are not counted.

(Table above taken from page 107 of CSR CD307)

The Sponsor conducted a detailed review of all subjects, and the major protocol deviations or
violations were identified during this blinded review of data prior to the Week 12 treatment
phase database lock. A total of 39 (15%) natalizumab-treated and 35 (14%) placebo-treated
subjects were excluded from the Per Protocol Population due to protocol deviations. These
protocol deviations were grouped into eight categories (see table below). A hierarchy was used
to determine the primary reason for exclusion in subjects with multiple reasons for exclusion
and to ensure that subjects were counted only once in the table.

This review uncovered two additional subjects enrolled despite a lack of objective evidence of
CD, one additional case of a subject randomized despite the presence of an active draining
fistula, and 19 additional cases of concomitant medication at baseline violations. Thirty-one
subjects were excluded from the Per Protocol Population because their CRP level dropped
below 2.87 mg/L between the screening and baseline assessments. Six subjects whose
investigator calculated baseline CDAI scores were outside of the >220 and <450 window
qualified for the per protocol population based on recalculated CDAI scores using the
hematocrit value from the baseline visit.
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Table 24. Number of Subjects Excluded from the Per Protocol Population by Primary Reason (Study
CD307)

Primary Reason of Protocol Deviations BlumbeofSuLIEot VIt Dev1a.t10n
Placebo Natalizumab

Lack of objective evidence of CD 1 2
Fistula 1 1
Concomitant medication violation 12 15
Baseline CDAI score either <220 or > 450 2 2
Baseline CRP < upper limit of normal 17 14
Significant prior or concomitant medical illness 1 2
Incomplete diary data available for efficacy assessment 0 |
Other 1

TOTAL (35 (39)

Note: The hierarchy method was used to determine the primary reason of protocol deviation.
(Table above is taken from page 109 of the CD307 Study Report.)

Efficacy Results

ENACT-1 (Study CD301)

ITT Population:

The primary efficacy endpoint consists of the proportion of subjects achieving a clinical
response (defined as >70-point decrease in CDAI score from baseline) at Week 10, the time
point chosen for the primary efficacy analysis. For the ITT population, although treatment
group differences were not statistically significant, a higher proportion of subjects in the
natalizumab treatment group achieved a clinical response than those in the placebo treatment
group at Week 10. This comprised 408 (56.4%) and 88 (48.6%) natalizumab and placebo
subjects, respectively; (p-value = 0.051). The proportion of subjects achieving a clinical
response at all visits for the ITT population is presented in the table below.

Table 25. Subjects with a Clinical Response (> 70-Point Decrease from Baseline in CDAI): ITT Population
(Study CD301)

Visit Placebo (n=181) | Natalizumab (n=724) Odds 95% CI of Odds | p-value
N (%) N (%) Ratio (a) Ratio (a) (a)
Week 2 59 (32.6%) 287 (39.6%) 1.395 (0.986, 1.974) 0.060
Week 4 81 (44.8%) 371 (51.2%) 1.324 (0.953, 1.839) 0.094
Week 6 95 (52.5%) 423 (58.4%) 1.288 (0.928, 1.787) 0.130
Week 8 91 (50.3%) 410 (56.6%) 1.316 (0.948, 1.826) 0.101
Week 10 88 (48.6%) 408 (56.4%) 1.385 (0.998, 1.921) 0.051
Week 12 92 (50.8%) 444 (61.3%) 1.551 (1.117,2.153) 0.009
Any Time (b) 132 (72.9%) 555 (76.7%) 1.238 (0.854, 1.795) 0.259
Week 20 (c) 20/ 44 (45.5%) 99/176 (56.3%) 1.308 (0.782,2.188) 0.307

Note 1: Subjects with missing CDAI scores at Week 10 or who were rescued prior to Week 10 were considered treatment
failures at Week 10. Except for Week 20, LOCF was used to replace missing CDAI scores and all CDAI scores
collected after rescue intervention. Similarly, subjects were classified as treatment failures after they were rescued.

2: Week 10 is the primary endpoint.

(a) The adjusted odds ratio, 95% CI, and p-value are from logistic regression adjusting for the stratification factors used in the

randomization process.

(b) Any time through Week 12

(c) For Week 20, the denominator for percentage (%) is the number of subjects who had Week 20 CDAI data.

(Table above is taken from Page 744 of the Study Report for Study CD301.)
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Full summaries of the proportion of subjects in clinical remission at all visits for the ITT
Population is presented in the table below.

Table 26. Proportion of Subjects in Clinical Remission (CDAI Score < 150): ITT Population (Study CD301)

Visit Placebo Natalizumab Odds 95% CI of p-value
(n=181) (n=724) Ratio Odds Ratio (a) (a)
N (%) N (%) (a)
Week 2 18 (9.9%) 100 (13.8%) 1.397 (0.814, 2.397) 0.225
Week 4 34 (18.8%) 163 (22.5%) 1.220 (0.803, 1.855) 0.351
Week 6 41 (22.7%) 236 (32.6%) 1.630 (1.106, 2.401) 0.014
Week 8 51 (28.2%) 246 (34.0%) 1.286 (0.893, 1.851) 0.177
Week 10 55 (30.4%) 267 (36.9%) 1.320 (0.927, 1.881) 0.124
Week 12 56 (30.9%) 288 (39.8%) 1.456 (1.023, 2.073) 0.037
Any Time (b) 79 (43.6%) 391 (54.0%) 1.503 (1.075, 2.103) 0.017
Week 20 (c) 8/44 (18.2%) | 45/176 (25.6%) 1.443 (0.666, 3.126) 0.352

Note 1: Subjects with missing CDAI scores at Week 10 or who were rescued prior to Week 10 were considered
treatment failures at Week 10. Except for Week 20, LOCF was used to replace missing CDAI scores and
all CDALI scores collected after rescue intervention. Similarly, subjects were classified as treatment
failures after they were rescued.

2: Week 10 is the primary endpoint.

(a) The adjusted odds ratio, 95% CI, and p-value are from logistic regression adjusting for the stratification

factors used in the randomization process.

(b) Any time through Week 12

(c) For Week 20, the denominator for percentage (%) is the number of subjects who had Week 20 CDALI data.

(Table above is taken from Page 154 of the Study Report for Study CD301.)

Post-Hoc Analysis in Elevated C-reactive Protein Subgroup:

A subgroup of subjects with elevated C-reactive Protein (CRP) at baseline (defined as >2.87
mg/L) comprised 73% of the ITT population (526/724 [73%] natalizumab vs. 134/181 [74%]
placebo). In this subgroup of subjects, a post-hoc analysis showed that significantly higher
proportions in the natalizumab group achieved a clinical response at Week 10 and at all other
time points measured compared to the placebo group (p-values <0.05); see table below.

7/3/2007



FDA Advisory Committee Briefing Document ¢ Natalizumab (Tysabri) for Crohn’s Disease ® page 41 of 109

Table 27. Proportion of Subjects with a Clinical Response (> 70-Point Decrease in CDAI from BL):
Elevated CRP Group (Post-hoc analysis) [Study CD301]

Visit Placebo (n=134) | Natalizumab (n=526) Odds 95% CI of Odds | p-value
N (%) N (%) Ratio (a) Ratio (a) (a)
Week 2 42 (31.3%) 221 (42.0%) 1.617 (1.077,2.427) 0.020
Week 4 59 (44.0%) 289 (54.9%) 1.566 (1.068, 2.296) 0.022
Week 6 66 (49.3%) 328 (62.4%) 1.713 (1.169, 2.510) 0.006
Week 8 63 (47.0%) 314 (59.7%) 1.682 (1.148, 2.465) 0.008
Week 10 60 (44.8%) 303 (57.6%) 1.685 (1.149, 2.469) 0.007
Week 12 64 (47.8%) 330 (62.7%) 1.851 (1.262,2.714) 0.002
Any Time (b) 92 (68.7%) 412 (78.3%) 1.654 (1.086, 2.520) 0.019
Week 20 (c) 16/ 34 (47.1%) 67/110 (60.9%) 1.093 (0.609, 1.963) 0.765

Note 1: Subjects with missing CDAI scores at Week 10 or who were rescued prior to Week 10 were considered
treatment failures at Week 10. Except for Week 20, LOCF was used to replace missing CDAI scores and
all CDALI scores collected after rescue intervention. Similarly, subjects were classified as treatment
failures after they were rescued.

2: Week 10 is the primary endpoint.

(a) The adjusted odds ratio, 95% CI, and p-value are from logistic regression adjusting for the stratification

factors used in the randomization process.

(b) Any time through Week 12

(c¢) For Week 20, the denominator for percentage (%) is the number of subjects who had Week 20 CDAI data.

(Table above is taken from Page 133 of the Study Report for Study CD301.)

A significantly higher proportion of natalizumab-treated subjects with elevated CRP at
baseline achieved a clinical remission at Weeks 6, 10, and 12 compared to placebo-treated
subjects (p-values <0.05); see table below.

Table 28. Proportion of Subjects in Clinical Remission (CDAI < 150): Elevated CRP Group (Study CD301)

Visit Placebo (n=134) | Natalizumab (n=526) Odds 95% CI of Odds | p-value
N (%) N (%) Ratio (a) Ratio (a) (a)
Week 2 13 (9.7%) 75 (14.3%) 1.488 (0.787,2.811) 0.221
Week 4 25 (18.7%) 126 (24.0%) 1.331 (0.817, 2.168) 0.251
Week 6 30 (22.4%) 186 (35.4%) 1.883 (1.197, 2.963) 0.006
Week 8 36 (26.9%) 191 (36.3%) 1.522 (0.992, 2.336) 0.054
Week 10 37 (27.6%) 208 (39.5%) 1.69 (1.110,2.572) 0.014
Week 12 39 (29.1%) 220 (41.8%) 1.727 (1.139, 2.618) 0.01
Any Time (b) 56 (41.8%) 295 (56.1%) 1.763 (1.191, 2.610) 0.005
Week 20 (c) 8/34 (23.5%) 31/110 (28.2%) 0.989 (0.443,2.210) 0.978

Note 1: Subjects with missing CDAI scores at Week 10 or who were rescued prior to Week 10 were considered
treatment failures at Week 10. Except for Week 20, LOCF was used to replace missing CDAI scores and
all CDALI scores collected after rescue intervention. Similarly, subjects were classified as treatment
failures after they were rescued.

2: Week 10 is the primary endpoint.

(a) The adjusted odds ratio, 95% CI, and p-value are from logistic regression adjusting for the stratification

factors used in the randomization process.

(b) Any time through Week 12

(c¢) For Week 20, the denominator for percentage (%) is the number of subjects who had Week 20 CDAI data.

(Table above is taken from Page 142 of the Study Report for Study CD301.)
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Additional Post-Hoc Analyses:

Concomitant Immunosuppressants:

The number of subjects on immunosuppressants in the ITT population was 247 (34%)
natalizumab and 53 (29%) placebo subjects (see table below). Immunosuppressants included
azathioprine, 6-MP, and methotrexate (see Prior and Concomitant CD Therapies Across
Studies). A significantly greater proportion of natalizumab-treated subjects receiving
concomitant immunosuppressants achieved a clinical response than placebo-treated subjects at
Week 10 (153 [62%] vs. 24 [45%], respectively; p-value = 0.027). Statistically significant
differences were also observed between treatment groups at Week 6 (148 [60%] natalizumab
vs. 23 [43%] placebo, p-value = 0.029), Week 8 (145 [59%] vs. 23 [43%], respectively; p-value
=0.043), and Week 12 (155 [63%] vs. 25 [47%], respectively; p-value = 0.037).

Table 29. Proportion of Subjects with Clinical Response (= 70-Pt Decrease in CDAI from BL) on
Immunosuppressants at BL (Study CD301)

Visit Placebo (n=53) | Natalizumab (n=247) Odds 95% CI of Odds | p-value
N (%) N (%) Ratio (a) Ratio (a) (a)
Week 2 14 (26.4%) 93 (37.7%) 1.682 (0.867, 3.263) 0.124
Week 4 23 (43.4%) 125 (50.6%) 1.336 (0.735,2.430) 0.342
Week 6 23 (43.4%) 148 (59.9%) 1.95 (1.070, 3.552) 0.029
Week 8 23 (43.4%) 145 (58.7%) 1.854 (1.018, 3.376) 0.043
Week 10 24 (45.3%) 153 (61.9%) 1.967 (1.081, 3.579) 0.027
Week 12 25 (47.2%) 155 (62.8%) 1.887 (1.038, 3.431) 0.037
Any Time (b) 37 (69.8%) 192 (77.7%) 1.51 (0.781,2.917) 0.22
Week 20 (¢) 7/ 13 (53.8%) 34/ 55 (61.8%) 1.049 (0.438,2.513) 0.915

Note 1: Subjects with missing CDAI scores at Week 10 or who were rescued prior to Week 10 were considered
treatment failures at Week 10. Except for Week 20, LOCF was used to replace missing CDAI scores and
all CDALI scores collected after rescue intervention. Similarly, subjects were classified as treatment
failures after they were rescued.

2: Week 10 is the primary endpoint.

(a) The adjusted odds ratio, 95% CI, and p-value are from logistic regression adjusting for the stratification

factors used in the randomization process.

(b) Any time through Week 12

(c¢) For Week 20, the denominator for percentage (%) is the number of subjects who had Week 20 CDAI data.

(Table above is taken from Page 135 of the Study Report for Study CD301.)

Concomitant Immunosuppressants (Elevated CRP Group):

Subgroup analysis of subjects with elevated baseline CRP and who were on concomitant
immunosuppressants showed significantly higher response rates at Week 10 for natalizumab-
treated (114 [62.0]) than placebo-treated (14 [36.8]) subjects, p-value = 0.005. In addition,
statistical significance favoring natalizumab was achieved for clinical response at Weeks 2, 6,
8, and 12 (p-values <0.05); see table below.
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Table 30. Proportion of Subjects with Clinical Response (= 70-Pt Decrease in CDAI from BL) on
Immunosuppressants at BL (Elevated CRP Group) [Study CD301]

Visit Placebo (n=38) | Natalizumab (n=184) Odds 95% CI of Odds | p-value
N (%) N (%) Ratio (a) Ratio (a) (a)
Week 2 8 (21.1%) 72 (39.1%) 2411 (1.047, 5.552) 0.039
Week 4 14 (36.8%) 98 (53.3%) 1.953 (0.951,4.013) 0.068
Week 6 13 (34.2%) 114 (62.0%) 3.132 (1.504, 6.520) 0.002
Week 8 12 (31.6%) 112 (60.9%) 3.370 (1.599, 7.101) 0.001
Week 10 14 (36.8%) 114 (62.0%) 2.792 (1.355, 5.754) 0.005
Week 12 16 (42.1%) 117 (63.6%) 2.401 (1.180, 4.886) 0.016
Any Time (b) 23 (60.5%) 146 (79.3%) 2.506 (1.193, 5.262) 0.015
Week 20 (c) 5/ 11 (45.5%) 21/34 (61.8%) 0.850 (0.299,2.417) 0.761

Note 1: Subjects with missing CDAI scores at Week 10 or who were rescued prior to Week 10 were considered
treatment failures at Week 10. Except for Week 20, LOCF was used to replace missing CDAI scores and
all CDALI scores collected after rescue intervention. Similarly, subjects were classified as treatment
failures after they were rescued.

2: Week 10 is the primary endpoint.

(a) The adjusted odds ratio, 95% CI, and p-value are from logistic regression adjusting for the stratification

factors used in the randomization process.

(b) Any time through Week 12

(c¢) For Week 20, the denominator for percentage (%) is the number of subjects who had Week 20 CDAI data.

(Table above is taken from Page 136 of the Study Report for Study CD301.)

Concomitant Immunosuppressants and Steroids (Elevated CRP Group):

Clinical response rates were analyzed in a subpopulation of subjects with elevated CRP and
receiving concomitant immunosuppressants and steroids. The proportions for the natalizumab-
treated subjects were statistically significant at Weeks 8 (60/83 [72.3%] natalizumab vs. 5/17
[29.4%] placebo; p-value = 0.002) and 12 (60/83 [72.3%] vs. 8/17 [47.1%)], respectively; p-
value = 0.048) compared to the placebo-treated subjects. At Week 10, the difference between
treatment groups was not significant (55 [66.3%] vs. 7 [41.2%)], respectively; p-value = 0.058)
(see table below).
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Table 31. Proportion of Subjects with Clinical Response (= 70-Pt Decrease in CDAI from BL) on
Immunosuppressants and Steroids (Elevated CRP Group) [Study CD301]

Visit Placebo (n=17) | Natalizumab (n=383) Odds Ratio | 95% CIl of Odds | p-value
N (%) N (%) (a) Ratio (a) (a)
Week 2 3 (17.6%) 30 (36.1%) 2.641 (0.702, 9.937) 0.151
Week 4 7 (41.2%) 44 (53.0%) 1.612 (0.560, 4.641) 0.376
Week 6 8 (47.1%) 53 (63.9%) 1.987 (0.694, 5.693) 0.201
Week 8 5(29.4%) 60 (72.3%) 6.261 (1.985, 19.747) 0.002
Week 10 7 (41.2%) 55 (66.3%) 2.806 (0.965, 8.161) 0.058
Week 12 8 (47.1%) 60 (72.3%) 2.934 (1.010, 8.525) 0.048
Any Time (b) 11 (64.7%) 68 (81.9%) 2473 (0.790, 7.740) 0.120
Week 20 (c) 4/ 5 (80.0%) 7/ 13 (53.8%) 0.299 (0.077, 1.168) 0.083

Note 1: Subjects with missing CDAI scores at Week 10 or who were rescued prior to Week 10 were considered
treatment failures at Week 10. Except for Week 20, LOCF was used to replace missing CDAI scores and
all CDALI scores collected after rescue intervention. Similarly, subjects were classified as treatment
failures after they were rescued.

2: Week 10 is the primary endpoint.

(d) The adjusted odds ratio, 95% CI, and p-value are from logistic regression adjusting for the stratification

factors used in the randomization process.

(e) Any time through Week 12

(f) For Week 20, the denominator for percentage (%) is the number of subjects who had Week 20 CDAI data.

(Table above is taken from Page 138 of the Study Report for Study CD301.)

Summary of ENACT-1 (Study CD301) Efficacy Results:

Although a higher proportion of natalizumab-treated subjects than placebo subjects at the Week
10 timepoint experienced a clinical response (56% vs. 49%; p=0.051) and remission (37% vs.
30%; p=0.124), the treatment differences were not statistically significant in the ITT
population.

In a post-hoc analysis of a subset of patients with CRP >2.87 mg/L (73% of the ITT
population), a significantly higher proportion of natalizumab-treated subjects than placebo
subjects at the Week 10 timepoint experienced a clinical response (58% vs. 45%; p=0.007) and
remission (40% vs. 28%; p=0.014). Thus, the treatment difference appeared to be larger in the
elevated CRP subpopulation; however, this was not a pre-specified statistical analysis.

In additional post-hoc analyses based on baseline medications as a possible surrogate of disease
severity, a higher proportion of natalizumab-treated subjects than placebo subjects at the Week
10 timepoint experienced a clinical response as follows: (a) Immunosuppressants at baseline:
62% vs. 45% , p=0.027; (b) Immunosuppressants at baseline (elevated CRP group): 62% vs.
37% , p=0.005; (c) Immunosuppressants and steroids at baseline (elevated CRP group): 66%
vs. 41%, p=0.058. Thus, the treatment difference appeared to be at least as large as for the
overall study population; however, these were not pre-specified analyses.
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ENACT-2 (Study CD303)

Primary Efficacy Endpoint - Maintenance of Clinical Response:

The table below presents a summary of subjects in the CD301 Natalizumab Responders
Population who maintained clinical response over time in Study CD303.

A statistically significantly higher proportion of natalizumab-treated subjects maintained
clinical response at each timepoint through Month 9 (i.e., after 6 months of treatment in Study
CD303) compared to placebo-treated subjects (61% vs. 28%, p < 0.001). Statistically
significant differences favoring the natalizumab treatment group were observed at every
timepoint from Month 5 through Month 15 (p = 0.007 at Month 5; p < 0.001 at all subsequent
timepoints).

By Month 6, only half of placebo-treated subjects had maintained clinical response, whereas the
natalizumab group showed a 71% response rate. From Month 9 through Month 15, the
difference in magnitude of the maintenance of response between treatment groups was > 30%
favoring natalizumab at all timepoints.

Table 32. Subjects in Clinical Response at Month 3 Who Maintained Clinical Response Over Time (CD301

Natalizumab Responders) [Study CD303]

Placebo Natalizumab
(n=170) (n=168) Odds Ratio 95% CI of Odds
Visit N (%) N (%) (a) Ratio (a) p-value (a)

Month 4 142 (83.5%) 150 (89.3%) 1.474 (0.767, 2.834) 0.244
Month 5 105 (61.8%) 129 (76.8%) 1.935 (1.196, 3.133) 0.007
Month 6 84 (49.4%) 120 (71.4%) 2435 (1.536, 3.862) <0.001
Month 7 70 (41.2%) 112 (66.7%) 2.753 (1.743, 4.347) <0.001
Month 8 61 (35.9%) 109 (64.9%) 3.196 (2.021, 5.055) <0.001
Month 9 48 (28.2%) 103 (61.3%) 3.937 (2.468, 6.281) <0.001
Month 10 47 (27.6%) 99 (58.9%) 3.655 (2.294, 5.824) <0.001
Month 11 46 (27.1%) 99 (58.9%) 3.782 (2.367, 6.043) <0.001
Month 12 43 (25.3%) 95 (56.5%) 3.760 (2.345, 6.029) <0.001
Month 13 38 (22.4%) 94 (56.0%) 4312 (2.668, 6.970) <0.001
Month 14 35 (20.6%) 96 (57.1%) 5.039 (3.089, 8.219) <0.001
Month 15 34 (20.0%) 90 (53.6%) 4.516 (2.764, 7.379) <0.001

Note 1: A subject loses response at a specified timepoint if one or more of the following occurs at any time before the
specified timepoint: 1) CDAI>=220 and increased >=70 points from Month 3, 2) rescued, 3) withdrew early, 4)
has 50% or more missing CDALI scores, or 5) CDAI score at specified timepoint is missing.

2: Month 9 is the primary endpoint.
3: One subject (Placebo, CD074012) in the CD301 Natalizumab Responders Population was in remission at
Month 3 but not in Response and is therefore removed from this analysis of response.

(a) The adjusted odds ratio, 95% CI, and p-value are from logistic regression adjusting for the stratification factors used

in the randomization process.

(Table above is taken form Page 124 of the CD303 Study Report.)
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Contingent Primary Efficacy Endpoint - Maintenance of Clinical Remission:

The table below presents a summary of subjects in the CD301 Natalizumab Remission
Population who maintained clinical remission over time in Study CD303.

A statistically significantly higher proportion of natalizumab-treated subjects maintained
clinical remission at each timepoint through Month 9 (i.e., after 6 months of treatment in Study
CD303) compared with placebo-treated subjects (44% vs. 26%, p = 0.003). Statistically
significant differences favoring the natalizumab treatment group were observed at every
timepoint from Month 5 through Month 15 (p <0.017 through Month 9; p < 0.001 at all
subsequent timepoints).

A substantial proportion of placebo-treated subjects lost remission early in the treatment phase
of Study CD303; at Month 5, only 45% of placebo-treated subjects had retained clinical
remission, compared to 64% of natalizumab-treated subjects. Maintenance of remission through
Month 15 was achieved by more than twice as many natalizumab treated subjects compared
with placebo-treated subjects (39% vs. 15%). From Month 10 through Month 15, the difference
in magnitude of the maintenance of remission between treatment groups was > 20% favoring
natalizumab at all timepoints.

Table 33. Subjects in Clinical Remission at Month 3 Who Maintained Clinical Remission Over Time
(CD301 Natalizumab Remission Population) [Study CD303]

Placebo (n=120) Natalizumab (n=130) Odds Ratio 95% CI of
Visit N (%) N (%) (a) Odds Ratio (a) p-value (a)
Month 4 85 (70.8%) 101 (77.7%) 1.434 (0.809, 2.544) 0.217
Month 5 54 (45.0%) 83 (63.8%) 2.172 (1.298, 3.637) 0.003
Month 6 50 (41.7%) 74 (56.9%) 1.847 (1.114, 3.065) 0.017
Month 7 41 (34.2%) 69 (53.1%) 2.196 (1.310, 3.680) 0.003
Month 8 34 (28.3%) 59 (45.4%) 2.114 (1.237,3.610) 0.006
Month 9 31 (25.8%) 57 (43.8%) 2.246 (1.307, 3.861) 0.003
Month 10 28 (23.3%) 58 (44.6%) 2.665 (1.533,4.631) <0.001
Month 11 28 (23.3%) 57 (43.8%) 2.591 (1.491, 4.503) <0.001
Month 12 25 (20.8%) 54 (41.5%) 2.741 (1.552, 4.843) <0.001
Month 13 22 (18.3%) 54 (41.5%) 3.186 (1.776, 5.713) <0.001
Month 14 17 (14.2%) 54 (41.5%) 4.34 (2.322,8.113) <0.001
Month 15 18 (15.0%) 51 (39.2%) 3.694 (1.992, 6.852) <0.001

Note 1: A subject loses response at a specified timepoint if one or more of the following occurs at any time before the
specified timepoint: 1) CDAI>=220 and increased >=70 points from Month 3, 2) rescued, 3) withdrew early, 4)
has 50% or more missing CDAI scores, or 5) CDAI score at specified timepoint is missing.

2: Month 9 is the primary endpoint.
3: One subject (Placebo, CD074012) in the CD301 Natalizumab Responders Population was in remission at
Month 3 but not in Response and is therefore removed from this analysis of response.

(a) The adjusted odds ratio, 95% CI, and p-value are from logistic regression adjusting for the stratification factors used

in the randomization process.

(Table above is taken form Page 126 of the CD303 Study Report.)
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Post-Hoc Analysis in Elevated C-reactive Protein Subgroup

Maintenance of Clinical Response:

In natalizumab responders with elevated CRP at CD301 baseline, a statistically significantly
higher proportion of natalizumab-treated subjects maintained clinical response at each
timepoint through Month 9 (i.e., after 6 months of treatment in Study CD303) compared with
placebo-treated subjects (61% vs. 26%, p <0.001). The results were similar to those in the
overall natalizumab responders population - 61% of the natalizumab-treated subjects
maintained clinical response at each timepoint through Month 9 compared to 28% of the
placebo-treated subjects (p<0.001). (See table below.)

Table 34. Subjects in Clinical Response at Month 3 who Maintained Clinical Response Over Time
(Natalizumab Responders with Elevated CRP at CD301 Baseline) [Study CD303]

Placebo Natalizumab Odds 95% CI of Odds | p-value
Visit N (%) N (%) Ratio (a) Ratio (a) (a)
Natalizumab Responders (b) N=170 N=168
Month 9 48 (28.2%) | 103 (61.3%) 3.937 (2.468, 6.281) <0.001
Month 15 34(20.0%) | 90 (53.6%) 4.516 (2.764,7.379) <0.001
Natalizumab Responders
with Elevated CRP at N=128 N=129
CD301 Baseline (b)
Month 9 33 (25.8%) | 78 (60.5%) 4.511 (2.611, 7.796) <0.001
Month 15 24 (18.8%) | 69 (53.5%) 5.027 (2.836, 8.910) <0.001

(a) The odds ratio, 95% CI, and p-value are from logistic regression.
(b) The logistic regression is adjusted by the stratification factors for randomization.
(Table above is taken from Page 158 of the CD303 Study Report.)

Maintenance of Clinical Remission:

In natalizumab remitters with elevated CRP at CD301 baseline, a statistically significantly
higher proportion of natalizumab-treated subjects maintained clinical remission at each
timepoint through Month 9 (i.e., after 6 months of treatment in Study CD303) compared with
placebo-treated subjects (47% vs. 25%, p = 0.002). The results were similar to those in the
overall natalizumab responders population - 44% of the natalizumab-treated subjects
maintained clinical remission at each timepoint through Month 9 compared to 26% of the
placebo-treated subjects (p<0.001). (See table below.)
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Table 35. Subjects in Clinical Remission at Month 3 who Maintained Clinical Remission Over Time
(Natalizumab Remitters with Elevated CRP at CD301 Baseline) [Study CD303]

Placebo Natalizumab Odds Ratio 95% CI of p-value
Visit N (%) N (%) (a) Odds Ratio (a) (a)
Natalizumab Remitters (b) N=120 N=130
Month 9 31 (25.8%) 57 (43.8%) 2.246 (1.307, 3.861) 0.003
Month 15 18 (15.0%) 51 (39.2%) 3.694 (1.992, 6.852) <0.001
Natalizumab Remitters with
Elevated CRP at CD301 N=94 N=98
Baseline (b)
Month 9 23(24.5%) 46 (46.9%) 2.71 (1.459, 5.032) 0.002
Month 15 13(13.8%) 41 (41.8%) 4.488 (2.194,9.179) <0.001

(a) The odds ratio, 95% CI, and p-value are from logistic regression.
(b) The logistic regression is adjusted by the stratification factors for randomization.
(Table above is taken from Page 160 of the CD303 Study Report.)

Additional Post-Hoc Analyses:

Concomitant Medications.:

For each of the exploratory populations analyzed, a statistically significantly higher proportion
of natalizumab-treated subjects compared with placebo-treated subjects maintained clinical
response through Month 9 and Month 15. (See table below.)

Table 36. Subjects in Clinical Response at Month 3 who Maintained Clinical Response Over Time [Study

CD303]
Placebo Natalizumab p-value
Natalizumab Responders Subgroup % (n/N) % (n/N) (a)
Mo. 9 28 % (48/170) 61% (103/168) <0.001
Overall(b) Mo. 15 20 % (34/170) 54 % (90/168) <0.001
Mo. 9 28% (17/60)) 65 % (40/62) <0.001
Immunosuppressant use at CD301 Baseline (b) Mo. 15 23% (14/60) 52 % (32/62)) 0.002
Elevated CRP and Immunosuppressant use at Mo. 9 27% (13/49) 61 % (30/49) <0.001
CD301 Baseline (b) Mo. 15 22% (11/49) 51 % (25/49) 0.004
Elevated CRP, Immunosuppressant and Steroid | Mo. 9 23% (6/26) 56% (14/25) 0.019
use at CD301 Baseline (b) Mo. 15 19% (5/26) 48% (12/25) 0.034
Steroid use at CD301 Baseline (b) Mo. 9 25% (19/76) 60% (40/67) <0.001
Mo. 15 20% (15/76) 52% (35/67) <0.001
Steroid and immunosuppressant use at CD301 Mo. 9 27% (9/33) 61% (19/31) 0.007
Baseline (b) Mo. 15 21% (7/33) 52% (16/31) 0.013

(a) The p-value is from logistic regression.
(b) The logistic regression is adjusted by the stratification factors for randomization.
(Table above is taken from Pages 158 and 175-176 of the CD303 Study Report.)

For each of the exploratory populations analyzed, a higher proportion of natalizumab-treated
subjects compared with placebo-treated subjects maintained clinical remission through Month 9
and Month 15. (See table below.)
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Table 37. Subjects in Clinical Remission at Month 3 who Maintained Clinical Remission Over Time [Study

CD303]
Month Placebo Natalizumab p-value
Natalizumab Remitters Subgroup % (n/N) % (n/N) (a)
Mo. 9 26% (31/120) 44% (57/130) 0.003
Overall(b) Mo. 15 15% (18/120) 39% (51/130) <0.001
Mo. 9 19% (8/43) 49% (25/51) 0.003
Immunosuppressant use at CD301 Baseline (b) Mo. 15 14% (6/43) 37% (19/51) 0.014
Elevated CRP and Immunosuppressant use at Mo. 9 19% (7/36) 51% (20/39) 0.005
CD301 Baseline (b) Mo. 15 14% (5/36) 38% (15/39) 0.020
Elevated CRP, Immunosuppressant and Steroid | Mo. 9 20% (4/20) 32% (7/22) 0.388
use at CD301 Baseline (b) Mo. 15 10% (2/20) 18% (4/22) 0.455
Steroid use at CD301 Baseline (b) Mo. 9 22% (12/55) 33% (19/57) 0.176
Mo. 15 15% (8/55) 28% (16/57) 0.086
Steroid and immunosuppressant use at CD301 Mo. 9 17% (4/24) 32% (9/28) 0.205
Baseline (b) Mo. 15 8% (2/24) 21% (6/28) 0.207

(a) The p-value is from logistic regression.

(b) The logistic regression is adjusted by the stratification factors for randomization.
(Table above is taken from Pages 160 and 176-1770f the CD303 Study Report.)

Investigator-Reported Inadequate Response to Prior Medications:

For each of the exploratory populations analyzed, a higher proportion of natalizumab-treated
subjects compared with placebo-treated subjects maintained clinical response through Month 9

and Month 15. (See table below.)

Table 38. Subjects in Clinical Response at Month 3 who Maintained Clinical Response [Study CD303]

Month Placebo Natalizumab p-value
Natalizumab Responders Subgroup % (n/N) % (n/N) (a)
Mo. 9 28 % (48/170) 61% (103/168) | <0.001
Overall(b) Mo. 15 | 20 % (34/170) 54 % (90/168) <0.001
Investigator-Reported Inadequate Response to Mo. 9 15% (5/34) 54% (15/28) 0.002
Prior anti-TNF (b) Mo. 15 18% (6/34) 43% (12/28) 0.034
Investigator-Reported Inadequate Response to Mo. 9 32% (35/109) 60% (59/98) <0.001
Prior Steroids (b) Mo. 15 21% (23/109) 53% (52/98) <0.001

(a) The p-value is from logistic regression.

(b) The logistic regression is adjusted by the stratification factors for randomization.
(Table above is taken from Pages 158 and 175-176 of the CD303 Study Report.)

For each of the exploratory populations analyzed, a higher proportion of natalizumab-treated
subjects compared with placebo-treated subjects maintained clinical remission through Month 9

and Month 15. (See table below.)
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Table 39. Subjects in Clinical Remission at Month 3 who Maintained Clinical Remission [Study CD303]

Month Placebo Natalizumab p-value

Natalizumab Remitters Subgroup % (n/N) % (n/N) (a)

Mo. 9 26% (31/120) 44% (57/130) 0.003
Overall(b) Mo. 15 15% (18/120) 39% (51/130) <0.001
Investigator-Reported Inadequate Response to Mo. 9 9% (2/22) 32% (7/22) 0.077
Prior anti-TNF (b) Mo. 15 9% (2/22) 27% (6/22) 0.134
Investigator-Reported Inadequate Response to Mo. 9 28% (23/82) 39% (32/83) 0.154
Prior Steroids (b) Mo. 15 15% (12/82) 34% (28/83) 0.005

(a) The p-value is from logistic regression.

(b) The logistic regression is adjusted by the stratification factors for randomization.

(Table above is taken from Pages 158 and 175-176 of the CD303 Study Report.)

Steroid Withdrawal Results

Subjects Not Taking Oral Steroids at Month 9:

The table below summarizes subjects’ oral steroid use over time for the subset of the CD301

Natalizumab Responders Population who were taking steroids at baseline of Study CD301.

Of the subjects in the CD301 Natalizumab Responders Population who were taking steroids at
baseline of Study CD301, a total of 39 (58%) natalizumab-treated subjects were not taking oral
steroids at Month 9, compared to 21 (28%) subjects in the placebo treatment group (p < 0.001).
Statistically significant differences favoring the natalizumab treatment group were observed at

every timepoint from Month 7 to Month 15 (p < 0.004), and the difference in magnitude

between treatment groups at each of those timepoints was > 25%.
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Table 40. Number (%) of Subjects Not Taking Oral Steroids Over Time (CD301 Natalizumab Responders
Using Baseline Steroids) [Study CD303]

Natalizumab Odds Ratio 95% CI of Odds p-value

Visit Placebo (n=76) (n=67) (a) Ratio (a) (a)
N % N %

Month 3 25 32.9 25 37.3 1.256 (0.624, 2.526) 0.523
Month 4 45 59.2 39 58.2 0.847 (0.425, 1.687) 0.637
Month 5 40 52.6 47 70.1 2.021 (1.005, 4.064) 0.049
Month 6 38 50 46 68.7 1.962 (0.965, 3.988) 0.063
Month 7 27 35.5 42 62.7 2.824 (1.405, 5.678) 0.004
Month 8 24 31.6 40 59.7 2.968 (1.458, 6.043) 0.003
Month 9 21 27.6 39 58.2 3.448 (1.673, 7.106) <0.001
Month 10 21 27.6 39 58.2 3.448 (1.673, 7.106) <0.001
Month 11 20 26.3 38 56.7 3.441 (1.659, 7.136) <0.001
Month 12 18 23.7 35 52.2 3.239 (1.555, 6.748) 0.002
Month 13 16 21.1 34 50.7 3.538 (1.669, 7.498) <0.001
Month 14 15 19.7 34 50.7 3.863 (1.804, 8.273) <0.001
Month 15 15 19.7 33 49.3 3.619 (1.694, 7.732) <0.001

Note 1: Results are frequency and percent AT each specified time point.

2: Visits occurring after Early Discontinuation or Rescue are counted as patient taking steroids.

(a) The adjusted odds ratio, 95% CI, and p-value are from logistic regression adjusting for the stratification factors used
in the randomization process. (However, since the subset is limited to subjects taking steroids at CD301 baseline,
the variable Steroid Use at CD301 Baseline was excluded from the model.)

(Table above is taken from Page 135 of the CD303 Study Report.)

Subjects in Clinical Remission at Month 9 and Not Taking Oral Steroids at Month 9:

The table below presents a summary of subjects in the CD301 Natalizumab Responders
Population taking oral steroids at baseline of Study CD301 who were, at Month 9, in clinical
remission and no longer taking oral steroids.

Among subjects in the CD301 Natalizumab Responders Population taking oral steroids at
baseline of Study CD301, a statistically significantly higher proportion of natalizumab treated
subjects compared with placebo-treated subjects were in clinical remission and not taking oral
steroids at Month 9 (45% vs. 22%, p = 0.014). Statistically significant differences in incidence
of steroid-free remission favoring the natalizumab treatment group were observed at every
timepoint from Month 9 through Month 15 (p <0.014), and the difference in magnitude
between treatment groups at each of those timepoints was > 20%.
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Table 41. Number (%) of Subjects in Clinical Remission and Not Taking Oral Steroids Over Time (CD301
Natalizumab Responders Using Baseline Steroids) [Study CD303]

Natalizumab Odds Ratio 95% CI of Odds p-value
Visit Placebo (n=76) (n=67) (a) Ratio (a) (a)
N % N %

Month 3 16 21.1 19 28.4 1.211 (0.542,2.702) 0.64
Month 4 31 40.8 26 38.8 0.742 (0.364, 1.508) 0.409
Month 5 24 31.6 33 49.3 1.925 (0.962, 3.849) 0.064
Month 6 28 36.8 33 49.3 1.463 (0.733,2.919) 0.28
Month 7 22 28.9 31 46.3 1.916 (0.947, 3.876) 0.071
Month 8 19 25 28 41.8 1.914 (0.916, 3.995) 0.084
Month 9 17 224 30 44.8 2.537 (1.208, 5.322) 0.014
Month 10 17 22.4 31 46.3 2.707 (1.285, 5.701) 0.009
Month 11 15 19.7 34 50.7 3.846 (1.784, 8.292) 0.001
Month 12 13 17.1 31 46.3 3.805 (1.715, 8.441) 0.001
Month 13 14 18.4 30 44.8 3.234 (1.475, 7.086) 0.003
Month 14 12 15.8 28 41.8 3.481 (1.561,7.759) 0.002
Month 15 11 14.5 28 41.8 3.876 (1.713, 8.763) 0.001

Note 1: Results are frequency and percent AT each specified time point.

2: Visits occurring after Early Discontinuation or Rescue are counted as patient taking steroids.

(a) The adjusted odds ratio, 95% CI, and p-value are from logistic regression adjusting for the stratification factors used
in the randomization process. (However, since the subset is limited to subjects taking steroids at CD301 baseline,
the variable Steroid Use at CD301 Baseline was excluded from the model.)

(Table above is taken from Page 137 of the CD303 Study Report.)

Summary of ENACT-2 (Study CD303) Efficacy Results:

A significantly higher proportion of natalizumab-treated subjects than placebo subjects
maintained clinical response through an additional six months (61% vs. 28%; p<0.001); also, a
significantly higher proportion of natalizumab-treated subjects than placebo subjects
maintained clinical remission through an additional six months (44% vs. 26%; p=0.003).

In a post-hoc analysis of the subset of patients from with elevated CRP at baseline of CD301, a
significantly higher proportion of natalizumab-treated subjects than placebo subjects
maintained clinical response through an additional six months (61% vs. 26%; p<0.001); also, in
a post-hoc analysis of the subset of patients from with elevated CRP at baseline of CD301, a
significantly higher proportion of natalizumab-treated subjects than placebo subjects
maintained clinical remission through an additional six months (47% vs. 25%; p=0.002). Thus,
the treatment difference appeared to be similar in the elevated CRP subpopulation; however,
this was not a pre-specified statistical analysis.

In additional post-hoc analyses based on investigator-reported inadequate response, a higher
proportion of natalizumab-treated subjects than placebo subjects maintained clinical response
through an additional six months as follows: (a) investigator-reported inadequate response to
steroids: 60% vs. 32% , p<0.001; (b) investigator-reported inadequate response to anti-TNF:
54% vs. 15%, p=0.002. Thus, the treatment difference in these subgroups appeared to be about
as large as for the overall study population; however, these were not pre-specified analyses.
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In additional post-hoc analyses based on Study CD301 baseline medication use, a higher
proportion of natalizumab-treated subjects than placebo subjects maintained clinical response
through an additional six months as follows: (a) Steroids at baseline: 60% vs. 25% , p<0.001;
(b) Immunosuppressants at baseline: 65% vs. 28% , p<0.001; (c) Steroids and
immunosuppressants at baseline: 61% vs. 27%, p=.007. Thus, the treatment difference in these
subgroups appeared to be about as large as for the overall study population; however, these
were not pre-specified analyses.

Of subjects in the CD301 natalizumab responders population that were taking steroids at the
baseline of Study CD301, a total of 58% of natalizumab-treated subjects were not taking oral
steroids at Month 9, compared to 28% of subjects in the placebo treatment group (p < 0.001);
and a statistically significantly higher proportion of natalizumab treated subjects compared with
placebo-treated subjects were in clinical remission and not taking oral steroids at Month 9 (45%
vs. 22%, p = 0.014).

ENCORE (Study CD307)

ITT Population:
Clinical Response (>70-point Decrease from Baseline in CDAI score) at Weeks 8 and 12
The primary efficacy endpoint consists of the proportion of subjects achieving a clinical

response (defined as > 70-point decrease from baseline [Week 0] in CDAI score) at both Weeks
8 and 12. The table below shows the results over time for the ITT Population.

Table 42. Proportion of Subjects with a Clinical Response (= 70-point decrease from baseline in CDAI) —
ITT Population (Study CD307)

Visit Placebo (n=250) | Natalizumab (n=259) Odds Ratio 95% CI of p-value
N (%) N (%) (a) Odds Ratio (a) (a)

Week 4 92 (36.8%) 133 (51.4%) 1.801 (1.262,2.570) 0.001

Week 8 99 (39.6%) 146 (56.4%) 1.969 (1.382, 2.805) <0.001
Week 12 109 (43.6%) 155 (59.8%) 1.953 (1.370, 2.783) <0.001
Weeks 4 & 8 62 (24.8%) 109 (42.1%) 2.191 (1.500, 3.202) <0.001
Weeks 8 & 12 81 (32.4%) 124 (47.9%) 1.924 (1.341, 2.760) <0.001
Any Time (b) 146 (58.4%) 192 (74.1%) 2.049 (1.406, 2.987) <0.001

Note 1: Subjects were classified as treatment failures at any visit after rescue, early withdrawal, or

discontinuing use of study drug due to adverse event. If CDAI score was missing for a given time

point, the subject was considered a treatment failure for that time point.

2: Response at Weeks 8 & 12 is the primary endpoint.

(a) The adjusted odds ratio, 95% CI, and p-value are from logistic regression adjusting for disease severity
(CDAI <330 vs. >=330) at baseline.

(b) Any time through Week 12.

(Table above is taken from Page 123 of the Clinical Study Report for Study CD307)

The primary analysis was on the ITT Population. For this population, a statistically significantly

higher proportion of natalizumab-treated subjects showed a clinical response compared to
placebo-treated subjects at both Weeks 8 and 12 (124 [47.9%] natalizumab vs. 81 [32.4%]
placebo, p-value <0.001).
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Clinical Remission (CDAI Score < 150) at Weeks 8 and 12

The table below presents a summary of natalizumab-treated and placebo-treated subjects in the
ITT Population who achieved a clinical remission (CDAI score <150) over time.

Table 43. Proportion of Subjects in Clinical Remission (CDAI < 150) — ITT Population (Study CD307)

Visit Placebo (n=250) | Natalizumab (n=259) Odds 95% CI of p-value
N (%) N (%) Ratio (a) Odds Ratio (a) (a)
Week 4 39 (15.6%) 62 (23.9%) 1.838 (1.164, 2.902) 0.009
Week 8 52 (20.8%) 83 (32.0%) 1.904 (1.264, 2.869) 0.002
Week 12 63 (25.2%) 97 (37.5%) 1.912 (1.292, 2.829) 0.001
Weeks 4 & 8 22 (8.8%) 48 (18.5%) 2.529 (1.464, 4.369) <0.001
Weeks 8 & 12 40 (16.0%) 68 (26.3%) 2.011 (1.285, 3.146) 0.002
Any Time (b) 86 (34.4%) 121 (46.7%) 1.806 (1.247,2.614) 0.002

Note: Subjects were classified as treatment failures at any visit after rescue, early withdrawal, or discontinuing
use of study drug due to adverse event. If CDAI score was missing for a given time point, the subject was
considered a treatment failure for that time point.

(a) The adjusted odds ratio, 95% CI, and p-value are from logistic regression adjusting for disease severity
(CDAI <330 vs. >= 330) at baseline.

(b) Any time through Week 12.

(Table above is taken from Page 125 of CSR study CD307)

A higher proportion of subjects in the natalizumab treatment group than those in the placebo
group were in clinical remission at both Weeks 8 and 12. The difference was statistically
significant (68 [26.3%] natalizumab vs. 40 [16.0%] placebo, p-value = 0.002.

Exploratory Analyses in Subgroups:

Exploratory analyses of the effects of certain demographic and baseline characteristics
also were performed on this primary endpoint using the ITT Population.

Prior Medication Use

The table below shows subgroup analyses based on prior medication use of the proportion of
subjects showing clinical response at both Weeks 8 and 12 in the ITT population.

7/3/2007



FDA Advisory Committee Briefing Document ¢ Natalizumab (Tysabri) for Crohn’s Disease ® page 55 of 109

Table 44. Subgroup Analysis (Prior Medications) of Proportion of Subjects Showing Clinical Response at

both Weeks 8 and 12 - ITT Population (Study CD307)

Variable Category Placebo Natalizumab p-value
/N (%) /N (%) (a)

Response at both Weeks 8 and 12 ® 81/250 (32.4%) 124/259 (47.9%) <0.001
Prior Use of Oral Steroids

No 38/110 (34.5%) 63/131 (48.1%) 0.034

Yes 43/140 (30.7%) 61/127 (48.0%) 0.004
Prior Use of Immunosuppressants

No 61/166 (36.7%) 81/162 (50.0%) 0.016

Yes 20/ 84 (23.8%) 43/ 97 (44.3%) 0.004
Prior Use of Oral Steroids or Immunosuppressants

No 28/ 75 (37.3%) 40/ 77 (51.9%) 0.071

Yes 53/175 (30.3%) 84/181 (46.4%) 0.002
Prior Use of Antibiotics

No 49/126 (38.9%) 62/127 (48.8%) 0.112

Yes 31/123 (25.2%) 60/130 (46.2%) <0.001
Prior Use of 5-ASA

No 49/136 (36.0%) 71/144 (49.3%) 0.025

Yes 31/112 (27.7%) 53/113 (46.9%) 0.003
Prior Use of Anti-TNF Agents

No 56/136 (41.2%) 75/128 (58.6%) 0.005

Yes 24/113 (21.2%) 49/131 (37.4%) 0.007

Note 1: Subjects were classified as treatment failures at any visit after rescue, early withdrawal, or discontinuing use

of study drug due to adverse event or if the CDAI score was missing.

2: The n/N is expressed as the number of subjects with a clinical response at both Weeks 8 and 12 by the number of

subjects in each subgroup analysis.

3: Countries that enrolled at least 15 subjects in either treatment group.

(a) The p-value is from logistic regression.

(b) The p-value is from logistic regression adjusting for baseline disease severity (CDAI < 330 vs. CDAI >= 330).
(Table above is taken from Page 159 of Study CD307 Clinical Study Report)

Concomitant Medication Use

The table below shows subgroup analyses based on concomitant medication use of the
proportion of subjects showing clinical response at both Weeks 8 and 12 in the ITT population.
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Table 45. Subgroup Analysis (Baseline Medications) of Proportion of Subjects Showing Clinical Response

at both Weeks 8 and 12 - ITT Population (Study CD307)

Variable Category Placebo Natalizumab p-value
n/N (%) n/N (%) (a)

Response at both Weeks 8 and 12 81/250 (32.4%) | 124/259 (47.9%) | <0.001
Baseline Steroids

No 48/156 (30.8%) 75/148 (50.7%) <0.001

Yes 33/ 94 (35.1%) 49/111 (44.1%) 0.189
Baseline Immunosuppressants

No 49/153 (32.0%) 81/162 (50.0%) 0.001

Yes 32/97 (33.0%) 43/ 97 (44.3%) 0.106
Baseline Steroids or Immunosuppressants

No 30/ 98 (30.6%) 46/ 90 (51.1%) 0.005

Yes 51/152 (33.6%) 78/169 (46.2%) 0.022
Baseline Antibiotics

No 78/230 (33.9%) 113/238 (47.5%) 0.003

Yes 3/20 (15.0%) 11/ 21 (52.4%) 0.017
Baseline 5-ASA Compounds

No 42/130 (32.3%) 60/129 (46.5%) 0.020

Yes 39/120 (32.5%) 64/130 (49.2%) 0.008

Note 1: Subjects were classified as treatment failures at any visit after rescue, early withdrawal, or

discontinuing use of study drug due to adverse event or if the CDAI score was missing.

2: The n/N is expressed as the number of subjects with a clinical response at both Weeks 8 and 12 by

the number of subjects in each subgroup analysis.

3: Countries that enrolled at least 15 subjects in either treatment group.

(a) The p-value is from logistic regression.

(b) The p-value is from logistic regression adjusting for baseline disease severity (CDAI <330 vs.
CDAI >= 330).

(Table above is taken from Page 160 of Study CD307 Clinical Study Report)

Other Exploratory Analyses:

Other exploratory analyses included those based on baseline CDAI, disease site, prior surgery,
geographical region, country, age group, gender, baseline weight, baseline BMI, and smoking
status. No signal suggesting that one subgroup benefits more than another was found except for
site of disease. Subjects with ileocolonic/colonic disease appeared to have a more pronounced
clinical response than subjects with disease confined to the ileum; the reason for this difference
is unclear. (See table below.)

Table 46. Subgroup Analysis (Disease Site) of Proportion of Subjects Showing Clinical Response at both
Weeks 8 and 12 - ITT Population (Study CD307)

Variable Category Placebo n/N (%) Natalizumab n/N (%) p-value (a)
Response at both Weeks 8 and 12 ® 81/250 (32.4%) 124/259 (47.9%) <0.001
Disease Site

Colonic 17/ 65 (26.2%) 36/ 69 (52.2%) 0.002
Ileocolonic 38/120 (31.7%) 68/134 (50.7%) 0.002
lleum 26/ 65 (40.0%) 20/ 56 (35.7%) 0.628

Note 1: Subjects were classified as treatment failures at any visit after rescue, early withdrawal, or discontinuing use of
study drug due to adverse event or if the CDAI score was missing.
2:The n/N is expressed as the number of subjects with a clinical response at both Weeks 8 and 12 by the number
of subjects in each subgroup analysis.
3:Countries that enrolled at least 15 subjects in either treatment group.
(¢) The p-value is from logistic regression.
The p-value is from logistic regression adjusting for baseline disease severity (CDAI <330 vs. CDAI >= 330).
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Summary of ENCORE (Study CD307) Efficacy Results:

A significantly higher proportion of natalizumab-treated subjects than placebo subjects at the
Weeks 8 and 12 timepoints experienced a clinical response (48% vs. 32%; p<0.001) and
remission (26% vs. 16%; p<0.001).

In exploratory analyses based on prior medications, a higher proportion of natalizumab-treated
subjects than placebo subjects at the Weeks 8 and 12 timepoints experienced a clinical response
as follows: (1) prior steroids: 48% vs. 31% , p=0.004; (2) prior immunosuppressants: 44%

vs. 24%, p=0.004 ; (3) prior steroids or immunosuppressants: 46% vs. 30% , p=0.002 ; (4) prior
anti-TNFs: 37% vs. 21 %, p=0.007. Thus, the treatment difference in these subgroups
appeared to be about as large as for the overall study population; however, these were not pre-
specified analyses.

In exploratory analyses based on baseline medications, a higher proportion of natalizumab-
treated subjects than placebo subjects at the Weeks 8 and 12 timepoints experienced a clinical
response as follows: (1) baseline steroids: 44% vs. 35%, p=0.189; (2) baseline
immunosuppressants: 44% vs. 33% , p=0.106; (3) baseline steroids or immunosuppressants:
46% vs. 34% , p=0.022. Thus, the treatment difference in these subgroups appeared to be
slightly less than that of the overall study population; however, these were not pre-specified
analyses.

Additional Results

Summary of Clinical Pharmacology Findings

The findings of the population PK in CD patients (N = 1194) from five phase II studies and
three phase III studies were similar to those obtained for MS patients. In both patient
populations, an (unexplained) time dependency of CL was found to reduce CL by 25% with
repeated administration. Persistent (defined as positive at two or more time points separated by
at least 42 days) anti-natalizumab antibodies occurring in approximately 10% of the patients
were found to increase CL by 15%. Body weight, age, ALT, AST, bilirubin, and creatinine
clearance had no relevant influence on the PK of natalizumab suggesting that a fixed dosing
regimen is appropriate.
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Review of Safety

In addition to a discussion of deaths and serious adverse events (SAEs), this summary of safety
is focused on infections, hypersensitivity events, and carcinogenicity as these were identified as
non-PML potential safety concerns by the previous review of June 2006. In addition, this
summary of safety is focused on categories of concomitant medication use with regard to
exposure, and with regard to assessment of adverse events (AEs), particularly infections, to
determine if there is a possible relationship of categories of concomitant medication use with
AEs and if there is a relationship with duration of co-exposure of natalizumab and concomitant
medications with AEs.

No additional safety concerns have been raised from the current review but the final review is
pending and there are a number of information requests from the sponsor. Many of these
information requests are related to assessment of AEs with concomitant medication use. (See
Outstanding Items.)

Progressive Multifocal Leukoencephalopathy (PML)

Three known, confirmed cases of PML have been associated with natalizumab treatment.

These cases have been reported in the literature (see Kleinschmidt-DeMasters 2005, Langer-
Gould 2005, and Van Assche 2005); this briefing package includes copies of these articles. The
three cases are briefly summarized below; however, the reader is referred to the articles for a
comprehensive description of each case.

In addition, a detailed review of subjects (a total of 3116 patients that included 1869 MS
patients and 1247 CD or rheumatoid arthritis [RA] patients) who received natalizumab during
drug development took place and is described in the literature (see Yousry 2006). The review
included physical examination findings, neurological examination findings, brain magnetic
resonance imaging (MRI) scans, JC viral DNA analyses (plasma and CSF), and results of cases
reviewed by the Independent Adjudication Committee. The objective was to identify any
additional cases of PML in order to better characterize the risk associated with natalizumab
administration. The procedures are briefly summarized below, but the reader is referred to the
article for a comprehensive description of the detailed review. Their review suggests a risk of
PML of roughly 1 in 1000 patients treated with natalizumab for a mean of 17.9 months, and
that the risk associated with longer treatment is not known.

PML Case 1 (reported by Kleinschmidt-DeMasters)

This was a 46 year-old woman with RRMS that was participating in Study 1802 (the Avonex
add-on study) when she died from PML. The patient’s MS symptoms began in 1999 and
treatment with Avonex was initiated in February 2000. The patient began receiving
natalizumab 300 mg IV every 4 weeks on April 12, 2002, and received her last dose on January
18, 2005. This patient received a total of 37 natalizumab infusions. Also, this patient had three
times received methylprednisolone intermittently for five days at a time March 16-20, 2002,
December 15-19, 2004, and January 5-9, 2005. Symptoms of PML began in November 2004
with increased difficulty with eye-hand coordination and problems with her speech. These
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symptoms progressively worsened and she was treated with methylprednisolone twice (as
described above) because she was initially thought to have worsening MS. Significant MRI
changes were seen in mid-December 2004; the last natalizumab treatment she received was in
January 2005. This patient continued to decline; she eventually had a positive CSF JCV DNA
in . She died later that month. An autopsy was conducted which confirmed
PML.

PML Case 2 (reported by Langer-Gould)

This was a 46 year-old man with RRMS who was also in Study 1802 (the Avonex add-on
study). This patient was on Avonex and had received a total of 28 natalizumab infusions. It
should be noted that a routine MRI in October 2004 revealed a new atypical frontal lobe lesion,
but the patient was asymptomatic at that time. This lesion was later identified as PML, but it
had not been immediately recognized as such. This patient was noted to have atypical behavior
during a visit to a doctor one month later. By mid-December, this patient had developed
worsening symptoms; a repeat brain MRI revealed new lesions consistent with PML.
Natalizumab was stopped in mid-December. In February, JCV DNA in serum and CSF were
positive, as was a brain biopsy for PML. Avonex was stopped in February 2005. This patient
continued to decline despite being treated with multiple medications, but eventually stabilized,
and improved, but remains severely disabled.

PML Case 3 (reported by Van Assche)

This was a 60 year-old Crohn’s disease patient who had been treated intermittently with
natalizumab and immunosuppressive agents who died from what was initially thought to be an
astrocytoma, but was retrospectively on pathology specimen determined to be PML. This
patient had a significant history of immunosuppressive use. Beginning in March 2002, this
patient received three doses of natalizumab given concomitantly with azothioprine. The patient
then entered the placebo arm of a continuation study, and stopped natalizumab. The patient
was on placebo and azothioprine until November 2002, when he had to stop the azothioprine
due to pancytopenia. The patient was off of immunosuppressive agents altogether until
February 2003 when the patient began open-label treatment with natalizumab infusions. In July
2003, after five consecutive natalizumab doses (total of eight doses), the patient presented with
a one week history of cognitive decline. A brain MRI revealed a frontal lesion for which the
patient underwent partial resection and was diagnosed with anaplastic astrocytoma, WHO
Grade III. The patient was treated with steroids and anticonvulsants, but died in

. The sponsor re-evaluated the pathology slides and found that the patient actually had
PML. Retrospective analysis of stored serum samples from the patient demonstrated detectable
JCV DNA two months before clinical presentation. It was noted that the serum JC DNA
increased in number over the time leading up to clinical presentation.

Risk of PML with Natalizumab Administration

Shortly after the discovery of three cases of PML in patients that had received natalizumab, the
sponsor worked with the FDA to design a new study to determine the true incidence of PML
associated with natalizumab administration. The main objective was to re-examine subjects
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that had received natalizumab in the past, in particular the subjects who had participated in
Phase 3 studies, in order to look for additional cases of PML or other atypical infections. The
study included a comprehensive evaluation of patients for clinical symptoms or signs,
laboratory findings, or MRI consistent with PML. In addition, plasma and CSF samples for
assessment of JC viremia were collected from asymptomatic natalizumab-treated patients from
past clinical trials. These samples were compared to samples taken from a control group that
consisted of naive MS patients, patients with non-inflammatory neurological diseases, and
those without neurological diseases. The sponsor also collected plasma and CSF samples to
determine whether serum JCV testing could be used in surveillance to predict PML occurrence.

The detailed review of possible cases of PML in patients exposed to natalizumab in clinical
trials is described in the literature (Yousry 2006) and suggests a risk of PML of roughly 1 in
1000 patients treated with natalizumab for a mean of 17.9 months, and that the risk associated
with longer treatment is not known.

Natalizumab Exposure and Description of Data Sources
Overall

In the CD program, 1,639 subjects have received natalizumab with a total of 1,897 person-years
of exposure. In the completed MS program, 2,321 subjects received natalizumab with a total of
3,805 person-years of exposure. Combined, there were 5,702 person-years exposure based on
3,960 individuals. Total natalizumab exposure is summarized in the table below.

Table 47. Total Natalizumab Exposure (MS & CD Studies)

No. Subjects Exposed Person-Years of Exposure
MS Studies 2321 subjects 3805 person-yrs
CD Studies 1639 subjects 1897 person-yrs
Combined 3960 subjects 5702 person-yrs

(Values in the table above are taken from Page 513 of the Summary of Clinical Safety.)

The table below summarizes exposure to natalizumab at a 300 mg fixed dose in the MS and CD
development programs.

Table 48. Exposure to Natalizumab at a 300 mg Fixed Dose

MS CD* Total
Total Number Exposed 1937 1378 3315
>1/2 year 1631 (84%) 775 (56%) 2406 (73%)
> 1 year 1240 (64%) 599 (43%) 1839 (55%)
>2 years 1121 (58%) 250 (18% ) 1371 (41%)

Values in the table above were taken from the Review by Drs. Susan McDermott and Alice Hughes for
Natalizumab in MS (5/18/06)

Approximately 7,000 MS pts were treated while natalizumab was on the market from
November 2004 to February 2005. The majority received only one or two doses.
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Additional subjects exposed in clinical trials included 201 healthy volunteers, 10 subjects with
Ulcerative Colitis, and 305 subjects with Rheumatoid Arthritis (RA).

CD Development Program

Figure 3. Clinical Development of Natalizumab in Crohn’s Disease
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(Figure above is taken from Page 10 of the Sponsor’s Clinical Overview)

Short-term Placebo-controlled Treatment Studies of Active CD

Studies CD201, CD202, CD301, and CD307 are collectively referred to as “Short-term
placebo-controlled treatment studies of active CD.” See table below and figure above.

Table 49. Short-term Placebo-controlled Treatment Studies of Active CD

Study | Phase Number Dosed
Natalizumab | Placebo
CD201 2 18 12
CD202 2 181 63
CD301 3 723 181
CD307 3 260 250
Total -- 1182 506
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Of the 1182 CD patients treated with natalizumab in short-term placebo-controlled studies of
active CD, 72% (i.e., 846 CD patients) received three infusions of natalizumab, the maximum
number allowed in these short-term studies.

Concomitant Medications

Of the 1,182 subjects who received natalizumab on the short-term placebo-controlled treatment
studies, 373 (32%) received it as monotherapy, 340 (29%) received natalizumab in combination
with steroids, 205 (17%) received natalizumab in combination with other immunosuppressants,
and 264 (22%) received natalizumab in combination with steroids and other
immunosuppressants. (See table below.)

Table 50. Short-term Placebo-Controlled Treatment Studies of Active CD: Concomitant Medications

Category Placebo (n=506 ) Natalizumab (n=1182)
Monotherapy* 154 (30%) 373 (32%)
Concomitant Immunosuppressants” 89 (18%) 205 (17%)
Concomitant Steroids’ 154 (30%) 340 (29%)
Concomitant Immunosuppressants and Steroids 109 (22%) 264 (22%)

* Monotherapy is defined as taking neither concomitant immunosuppressants nor concomitant steroids.
* Concomitant immunosuppressants is defined as not taking steroids.

T Concomitant steroids is defined as not immunosuppressants.

(Values in table above are taken from Table 5-21 — pages 428-439 in the Summary of Clinical Safety)

Pending Information Request: The sponsor was requested to include two additional categories
of concomitant medication use, “concomitant immunosuppressants with or without steroids”,
and “concomitant steroids with or without immunosuppressants” in summarizing proportions of
subjects on categories of concomitant medications (see Outstanding Items).

Short and Long Term Dosing in CD

The short-term placebo-controlled treatment studies of active CD, the extension and
maintenance studies (Studies CD251, CD303, CD351, and CD352), and the study in
adolescents (CD305) are collectively referred to as “Short and Long Term Dosing in CD”’; this
includes all the CD studies shown in the figure above except CD354 and CD306. Of the 1,563
CD subjects enrolled in short and long-term dosing CD studies, 518 (33%) have been

exposed to natalizumab for at least 52 weeks and 288 (18%) have been treated for at least

102 weeks (see table below). In this population of 1,563 natalizumab-treated subjects, 1,343
received at least one infusion with a fixed dose of 300 mg natalizumab.

Concomitant Medications

The table below summarizes the overall exposure duration and concomitant medication use for
during specified time intervals for the short and long-term dosing in CD group.
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Table 51. Overall* Exposure Durations (CD) and Concomitant Medications for Specified Time Intervals

Exposure* to Natalizumab
Duration <6 mo >6 mo >1 yr >1.5yr >2 yr >2.5 yr
No. Doses >1 >7 >13 >19 >25 >31
No. Subjects 1563 742 518 427 294 81
Concomitant Medications” During Time Interval
Time Interval 0-6 mo 6-12mo 1-1.5yr 1.5-2yr 2-2.5yr 2.5 yr+
Any' 99% 100% 99% 100% 99% 96%
Steroid 64% 54% 53% 51% 52% 52%
Immunosuppressant 48% 47% 48% 53% 54% 57%

* Short- & Long-term Dosing in CD: All CD studies but CD354 (n=40) and CD306 (n=79) included. (Number of
subjects exposed for specified time intervals determined from Table 1-7 of the Summary of Clinical Safety.)

T «Any” refers to all categories of concomitant medications, not only those for treatment of CD.

# Values in table above by concomitant medications are based on preliminary calculations based on a listing of
concomitant medications (Table S3.1 in the Summary of Clinical Safety), and must be confirmed by Biogen Idec.
(Information Request Letter dated June 14, 2007, has been sent to Biogen Idec.)

Pending Information Request: The sponsor was requested to provide numbers of subjects
taking concomitant medications by categories of concomitant medications (see Outstanding
Items). Percent of subjects with “Steroid” and “Immunosuppressant” use during time intervals
in the table above were estimated by this reviewer based on a listing of concomitant
medications that was not categorized by class of medication. In addition, the sponsor was
requested to provide analyses of infections, serious infections, upper respiratory tract infections,
and lower respiratory tract infections by number of natalizumab infusions and by category of
concomitant medications as in the table above.

Data and Methods

On February 28, 2005 dosing was suspended in all ongoing natalizumab clinical trials, and
those trials were considered complete on March 30, 2005. Eligible subjects were subsequently
assessed as part of a safety amendment to all ongoing studies, and these assessments (Dose
Suspension Safety Assessments) were considered complete by 30 September 2005.

The data included in the submission from Biogen Idec are summarized in the table below.
Table 52. Studies and Data Cut-off Dates for Safety Review

Studies Data Cut-off Dates

Randomized trials of MS All trials were completed on or before 28 February 2005, and all data were
included in the Biogen Idec submission.

Open label trials of MS An additional analysis of adverse events from all MS patients exposed to

natalizumab was included in the Biogen Idec submission.

Short-term, placebo-controlled | All trials were complete on or before 30 March 2005, and all data are included
treatment studies of active CD | in the Biogen Idec submission.

Short- and long-term dosing of | All trials were complete on or before 30 March 2005, and all data are included

CD in the Biogen Idec submission.

Dose Suspension Safety All safety evaluations were completed on or before 30 September 2005, and all
Assessment data data are included in the Biogen Idec submission.

Serious Adverse Events (SAE)s | Selected SAEs reported after 30 March 2005 and prior to 30 June 2006 are

of interest summarized in narrative form in the Biogen Idec submission.

(Information in the table above was summarized by this reviewer from page 74 of the Sponsor’s Summary of Clinical Safety.)
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Analysis of safety was conducted by conventional parameters. Another aspect of the safety
evaluation was to highlight potential mechanism-based toxicity or those adverse events that
may relate to the protein composition of the drug. These included the following:

= infusion reactions

= hypersensitivity-like reactions

= the risk of infection

= the risk of malignancy

= possible effects of anti-natalizumab antibodies on the safety profile of natalizumab

= potential effects on hematopoiesis

For the placebo-controlled MS studies, the incidence of adverse events has been presented
based on subjects’ exposure until the end of a subject’s participation in a study.

For all studies in Crohn’s disease, the time of follow-up has been truncated at 12 weeks
following the last or previous dose or at the time of study withdrawal or study completion
(March 30, 2005), whichever was earlier, for two reasons: (1) Many subjects with Crohn’s
disease in short-term placebo-controlled studies may not have received any drug for long
periods prior to entering an extension or continuation study; (2) The mean elimination half-life
of natalizumab is approximately 8-10 days and so drug is expected to be cleared within 12
weeks after a dose. This 12-week rule does not apply to serious adverse events.

All treatment-emergent serious adverse events and selected serious adverse events collected
through June 30, 2006, are presented. In incidence tables, a subject who had the same event
more than once is counted only once in the incidence for that event. All adverse events
recorded on subjects’ case report forms (CRFs) were coded using the Medical Dictionary of
Regulatory Activities (MedDRA), Version 6.0.

Since a significant number of CD subjects enrolled in continuation or extension studies,

their dosing experience can take the form of:

1. placebo alone (CD201, CD202, CD301, CD301 to CD303 placebo only, CD307),

2. mnatalizumab alone (CD201, CD202, CD202 to CD251 and/or CD351, CD301, CD301 to
CD303 and/or CD351 natalizumab only, CD307, CD307 to CD351, CD305, CD305 to
CD352),

3. placebo then natalizumab (CD202 placebo to CD251 and/or CD351, CD301 placebo to
CD303 natalizumab and/or CD351, CD301 and CD303 placebo to CD351 natalizumab,
CD307 placebo to CD351 natalizumab),

4. natalizumab then placebo (CD301 natalizumab to CD303 placebo),

natalizumab then placebo then natalizumab (CD301 natalizumab to CD303 placebo to

CD351 natalizumab).

9]

Therefore, many subjects (categories 3 to 5) have experience on both natalizumab and placebo.
In order to account for prolonged periods on placebo and to elicit potential delayed effects from
natalizumab, the classification outlined was adopted for analyzing SAEs. These categories are
mutually exclusive so a subject can appear in one and only one category. In the tables, however,
categories 4 and 5 have been combined.
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Demographic and Baseline Characteristics

Short-term Placebo-controlled Studies in CD

In the short-term placebo-controlled treatment studies of active CD (see table below), treatment
groups were well matched with respect to demographic and baseline disease characteristics. In
the natalizumab group, ages ranged from 18 to 84 years (median 36) with 2% aged 65 and over,
57% were women, and 95% were white. Seven percent of the natalizumab group weighed less
than 50 kg, and 6% weighed more than 100 kg. Time since diagnosis ranged from those
recently diagnosed to those diagnosed 56 years prior to study entry (median 7.8 years). Baseline
CDAI score ranged from 122 to 496 (median 290).

Table 53. Short-Term Placebo-Controlled Treatment Studies of Active CD: Demographic and Baseline

Disease Characteristics

Placebo Natalizumab

Number of Subjects Dosed 506 (100%) 1182 (100%)
Age (years)

Median 35 36

Min.,Max. 18, 83 18, 84
Gender

Male 210 (42%) 504 (43%)

Female 296 (58%) 678 (57%)
Race

White 481 (95%) 1123 (95%)

Black 10 (2%) 26 (2%)

Other 15 (3%) 33 (3%)
Body Weight (kg)

Median 68.2 68

Min.,Max. 36.0,151.0 38.0, 180.2
Time Since Diagnosis

Median (yrs) 6.7 7.8

Min.(yrs), Max.(yrs) 0,45 0, 56
Baseline CDAI

<220 25 (5%) 49 (4%)

>=220, <330 323 (64%) 780 (66%)

>=330, <=450 144 (28%) 331 (28%)

>450 6 (1%) 13 (1%)

Median 286.5 290

Min.,Max. 149, 518 122, 496

NOTE: Numbers in parentheses are percentages
(Values in table above are taken from Pages 40-41 of the Summary of Clinical Safety.)

Short and Long-term Dosing in CD

The demographics and baseline characteristics of the CD population who participated in
treatment and/or extension studies with increasing exposure did not vary significantly from that
of the short-term placebo controlled studies (see table below).
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Table 54. Short- and Long-Term Dosing in CD: Demographic and Baseline Disease Characteristics

Subjects Subjects Subjects Subjects Subjects Subjects
Who Who Who Who Who Who
Received Received Received Received Received Received
1 or More 7 or More 13 or More | 19 or More 25 or More 31 or More
Infusions Infusions Infusions Infusions Infusions Infusions
No. of Subjects
Dosed 1563 (100%) | 681 (100%) | 509 (100%) | 427 (100%) | 294 (100%) 81 (100%)
Age (years)
Median 35 36 36 35 35 32
Min.,Max. 11, 84 12,76 12,75 12,75 12,75 14, 74
Gender
Male 678 (43%) 318 (47%) 236 (46%) 197 (46%) 138 (47%) 40 (49%)
Female 885 (57%) 363 (53%) 273 (54%) 230 (54%) 156 (53%) 41 (51%)
Race
White 1478 (95%) 640 (94%) 476 (94%) 396 (93%) | 276 (94%) 75 (93%)
Black 38 (2%) 21 (3%) 15 (3%) 15 (4%) 8 (3%) 4 (5%)
Other 47 (3%) 20 (3%) 18 (4%) 16 (4%) 10 (3%) 2 (2%)
Body Weight (kg)
Median 67.9 69.1 69 69 69 69
Min.,Max. 29.2, 180.2 29.2,167.8 29.2,167.8 | 29.2,167.8 29.2,167.8 38.0,121.3
Time Since Diagnosis
Median 87 94 86 83.5 82 82
Min.,Max. 0,672 0, 480 0,456 0,456 1,456 4,362
Baseline CDAI (a)
<220 63 (4%) 26 (4%) 19 (4%) 13 (3%) 10 (3%) 2 (2%)
>=220, <330 1007 (64%) 444 (65%) 341 (67%) 290 (68%) 205 (70%) 56 (69%)
>=33(), <=450 426 (27%) 176 (26%) 120 (24%) 100 (23%) 65 (22%) 20 (25%)
>450 17 (1%) 6 (<1%) 5 (<1%) 3 (<1%) 2 (<1%) 0
Median 289 289 288 288 288.5 283.5
Min.,Max. 122,518 171, 496 171, 496 171, 468 171, 468 202, 430

(a) CD305 subjects were not available for presentation and the percentages were calculated based on the available data.
NOTE: Numbers in parentheses are percentages

(Values in table above are taken from Pages 42-44 of the Summary of Clinical Safety.)

Deaths
Clinical Studies

There have been 18 deaths in the natalizumab development program. Fourteen of these deaths
occurred in natalizumab-treated patients and four occurred in placebo-treated patients. Deaths

are summarized below by study populations and by whether subjects were treated with

natalizumab or placebo. Of the natalizumab-treated patients, there were 6 deaths in MS studies,

6 in CD studies, and 2 in RA studies.
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Deaths in Placebo-controlled Studies

In CD placebo-controlled studies, there were two deaths in the natalizumab group (2/1182;
0.17%) and zero deaths in the placebo group. There were 4 additional deaths in CD extension
studies. In MS placebo-controlled studies, there were two deaths among patients who received
natalizumab (2/1617; 0.12%) and three deaths among patients who received placebo (3/1135;
0.26%). There were four additional deaths among patients who received natalizumab in open-
label MS studies. In the RA placebo-controlled study RA 201, there was one death in the
placebo group and one death in the natalizumab group. There was one additional death in the
open-label study RA251. Deaths in MS and CD Placebo-Controlled Studies are summarized in
the table below.

Table 55. Deaths in MS and CD Placebo-Controlled Studies
MS CD

Placebo Natalizumab Placebo Natalizumab

0.26% (3/1135) 0.12% (2/1617) 0 (0/506) 0.17% (2/1182)

* Values in table taken from BLA Review 125104/15 Alice Hughes, M.D. and Susan S. McDermott, M.D.
(5/18/06); values same as no new deaths in placebo-controlled studies as per submission.

Deaths were balanced in the MS placebo-controlled studies between patients who received
placebo and patients who received natalizumab. In CD placebo-controlled studies, deaths were
more frequent in natalizumab-treated patients compared to placebo-treated patients.

Deaths in Natalizumab-treated Subjects

Regarding natalizumab-treated patients that died, the causes of death and a brief description are
shown below. Six died of infections, one of a malignancy, and seven of other causes.

Infections

(1) PML: 46 year old female (MS study 1808) died of PML after 37 natalizumab infusions.
[discussed in Progressive Multifocal Leukoencephalopathy (PML) section]

(2) PML: 60 year old male (CD351) died of PML after receiving eight natalizumab
infusions. [discussed in Progressive Multifocal Leukoencephalopathy (PML) section]

(3) Multi-organ system failure: 73 year old male (CD351) died of multi-organ system
failure after duodenal ulcer perforation requiring laparotomy and a hospital course
complicated by peritonitis and pulmonary aspergillosis; he had received a total of 10
natalizumab infusions.

(4) Respiratory failure: 53 year old female (RA201) died of hemoptysis and respiratory
failure during attempted placement of a central venous line while in the hospital being
treated for £. coli urosepsis; her death occurred approximately 20 days after her third
natalizumab infusion. Intrapulmonary arterial hemorrhage was suspected as the cause
of the massive hemoptysis.

(5) Multi-organ system failure: 69 year old male (CD351) with a history of nonalcoholic
steatohepatitis died of multi-organ system failure while hospitalized with recurrent
hepatic encephalopathy, acute renal failure, anemia, and pneumocystis carinii
pulmonary infection; he had received 34 infusions of natalizumab.
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(6) Multi-organ system failure: 49 year old female (CD301) with a history of nephrotic
syndrome pre-dating natalizumab treatment died of sepsis and multi-organ system
failure following admission to the hospital with a severe CD exacerbation requiring
hemicolectomy 20 days after her third natalizumab infusion.

Malignancies

(1) Malignant melanoma: 38 year old male (MS study 1801) died of metastatic malignant
melanoma approximately two years after receiving five natalizumab infusions. He had
noticed the lesion on his left shoulder that was ultimately diagnosed as malignant
melanoma at the time of his first or second natalizumab infusion.

Other

(1) Alcohol poisoning: 49 year old female (MS study 1801) with a history of anxiety died
as a result of alcohol poisoning (autopsy-confirmed) 23 days after her 25™ natalizumab
infusion.

(2) Suicide: 27 year old male (MS Study 1808) committed suicide 23 weeks after his 31
natalizumab infusion.

(3) Acute arrhythmia/seizure: 51 year old female (MS study 1808 Dose Suspension Safety
Assessment Period) died of acute arrhythmia/seizure 6 months after 31 natalizumab
infusions. Concomitant medications included Baclofen, Avonex, Ditropan,
amitryptiline, and citalopram. Toxicology was unremarkable except for elevated level
of citalopram.

(4) MS progression: 5 year old female (compassionate-use protocol 1804) died of
respiratory distress secondary to progression of MS approximately 5 months after her
tenth natalizumab infusion.

(5) Carbon dioxide asphyxiation: 42 year old male (CD301) died as a result of work-related,
accidental, carbon dioxide asphyxiation after one natalizumab infusion (cause of death
confirmed by police reports and autopsy).

(6) Acute MI: 67 year old male (CD351) died of acute myocardial infarction complicated
by left ventricular rupture, hemopericardium, cardiac tamponade, and cardiogenic shock
2 months after his 22" natalizumab infusion.

(7) Rheumatoid pulmonary disease: 59 year old female (RA251) died of end-stage
rheumatoid pulmonary disease (per autopsy) one month after her first natalizumab
infusion.

Post-marketing Reports

Ten deaths have been reported in the post-marketing setting (through the efficacy supplement
cut-off date of March 31, 2006) among the estimated 7000 patients who are estimated to have
received natalizumab between its approval (November 23, 2004) and market suspension
(February 28, 2005).

Deaths — Brief Description

The causes of death and a brief description are shown below. Three died of infections, one of a
malignancy, and six of other or unknown causes.
Infections
(1) Herpes encephalitis: 54-year-old male with a 20-year history of MS developed Herpes
encephailits after one dose of natalizumab.
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(2) Urinary tract infection: 52-year old female with 15 year history of urinary tract
infections was hospitalized two weeks after her first natalizumab infusion.

(3) Multiple sclerosis relapse : 26y yr old female progression of MS (patient had an
aggressive form of MS); proximate cause of death was a GI infection followed by sepsis
and pneumonia

Malignancies

(1) Ovarian cancer: 68 year old female on Avonex® for approximately four years was
hospitalized and subsequently diagnosed with ovarian cancer one month after her first
dose of natalizumab.

Other/unknown

(1) Suicide: female age not known, number of doses not known.

(2) Not known (Pancytopenia or car accident?): 50+ female with 15 year history of MS and
congenital hypogammaglobulinemia and panyctopenia dies after ambulance crashed on
way home from the hospital.

(3) Amyotrophic lateral sclerosis: female age not known — progression of amyotprophic
lateral sclerosis (ALS); subject had history of ALS and MS. (1 dose)

(4) Paralysis: 66 year old female number of doses not stated — reported by consumer
(patients sister) — patient had been previously paralyzed from breast down and the
paralysis spread up her neck and down her arms and fingers.

(5) Not known (myocardial infarction or stroke): 49 year old female after one dose
(reported by consumer)

(6) Cause of death not specified: 28 year old female — number of doses not known. No
details provided. (reported by consumer)

Summary of Deaths

Regarding deaths in five natalizumab-treated patients due to infections in the clinical trial
setting (the two cases of PML, the case of E.Coli sepsis, the case of pulmonary aspergillosis,
and the case of pneumocystis carinii pulmonary infections) and the three cases in the
postmarketing setting (the cases of Herpes encephalitis, urinary tract infection, and multiple
sclerosis relapse) are concerning for a possible association with natalizumab. However, for the
case of the patient that had a severe CD exacerbation requiring hemicoloectomy, the sepsis was
almost definitely due to fecal peritonitis and an association with natalizumab appears unlikely.

Regarding the deaths due to malignancies, a causal role for natalizumab is highly doubtful in
each of the cases. For the metastatic malignant melanoma patient, a causal role is unlikely
because the patient had noticed the lesion at the time of the first or second study drug infusion.
Similarly the case of ovarian cancer was diagnosed just one month after the patient’s first
natalizumab infusion, and a causal role for natalizumab is unlikely given the short duration of
exposure.

A possible association between natalizumab and mood disorders is raised by the death due to
alcohol poisoning and the death due to suicide in clinical trials and by the death in the post-

marketing setting due to suicide.

Thus, potential safety signals raised by a review of deaths in the natalizumab development
program and in the post-marketing setting are for infections and mood disorders.
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Serious Adverse Events

Short-term Placebo-controlled Studies in CD

As shown in the table below, 14.9% of natalizumab-treated subjects and 14.0% of those who
received placebo experienced at least one serious adverse event in a short-term placebo
controlled treatment study of active CD. The most common SAEs were gastrointestinal in
nature (9.8% natalizumab vs. 9.9% placebo), the most common being Crohn’s disease (5.9%
natalizumab vs. 8.7% placebo). Serious infections and infestations were seen in 2.4% of both
natalizumab-treated subjects and those who received placebo, the most common being perianal
abscess (0.6% in both natalizumab and placebo treated subjects). All other SAEs occurred at an
incidence less than 1.0%, and many events were experienced by only one subject. (See also
table in Appendix 5.)

SAEs with >1% incidence in natalizumab group in short-term placebo-controlled studies in CD
are summarized in the table below.

Table 56. Short-term Placebo-controlled Studies in CD (SAEs with >1% incidence in natalizumab group)

Serious Adverse Event Placebo (n=506) Natalizumab (n=1182)
All SAEs 71 (14.0%) 176 (14.9%)
Gastrointestinal disorders* 50 (9.9%) 116 (9.7%)
Crohn’s Disease* 44 (8.7%) 70 (5.9%)
All serious infections and infestations 12 (2.4%) 28 (2.4%)

* Crohn’s disease (exacerbation) accounted for most of the gastrointestinal disorders.
Table above summarized from pages 91-96 of the sponsor’s Summary of Clinical Safety.

The incidence of serious infections and infestations was similar in placebo- and natalizumab-
treated patients (2.4% in each group).

A table of SAEs occurring in > 0.2 % of natalizumab-treated subjects and more frequently than
in placebo-treated subjects in CD placebo-controlled studies is provided in Appendix 5.
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The tables below show the incidence of SAEs by categories of concomitant medications.

Table 57. SAEs in Placebo Group of Short-term Placebo-Controlled Studies of CD (Monotherapy versus
Immunosuppressants and/or Steroids): Incidence > 0.2% in Total

Placebo treated group

SAE — Preferred Term Total Mono- Concomitant | Concomitant | Concomitant
therapy* | Immunosuppres Steroids’ Immunosuppres
sants” sants and
Steroids
No. Subjects Dosed 506 (100%) | 154 (100%) 89 (100%) 154 (100%) 109 (100%)
No. Subjects with a SAE 71 (14.0%) | 13 (8.4%) 6 (6.7%) 24 (15.6%) 28 (25.7%)
Crohn's disease 44 (8.7%) | 4 (2.6%) 1 (1.1%) 19 (12.3%) 20 (18.3%)
Small intestinal obstruction NOS 2 (0.4%) 0 0 1 (0.6%) 1 (0.9%)
Abdominal pain NOS 2 (0.4%) 1 (0.6%) 0 1 (0.6%) 0
Intestinal obstruction NOS 3 (0.6%) 1 (0.6%) 0 1 (0.6%) 1 (0.9%)
Perianal abscess 3 (0.6%) 1 (0.6%) 0 1 (0.6%) 1 (0.9%)
Pregnancy NOS 2 (0.4%) 0 2 (2.2%) 0 0
Pyrexia 2 (0.4%) 1 (0.6%) 1 (0.6%) 0
Depression 3 (0.6%) 2 (1.3%) 0 0 1 (0.9%)
Dehydration 2 (0.4%) 0 0 0 2 (1.8%)
Abortion spontaneous NOS 2 (0.4%) 0 1(1.1%) 1 (0.6%) 0
Rectal abscess 2 (0.4%) 0 0 1 (0.6%) 1 (0.9%)

* Monotherapy is defined as taking neither concomitant immunosuppressants nor concomitant steroids.
# Concomitant immunosuppressants is defined as not taking steroids.
T Concomitant steroids is defined as not immunosuppressants.
(Values in table above are taken from Table 5-21 — pages 428-439 in the Summary of Clinical Safety)
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Table 58. SAEs in Natalizumab Group of Short-term Placebo-Controlled Studies of CD (Monotherapy versus
Immunosuppressants and/or Steroids): Incidence > 0.2% in Total

Natalizumab treated group
SAE — Preferred Term Total Mono- Concomitant Concomitant Concomitant
therapy* | Immunosuppress Steroids’ Immunosuppress
ants” ants and Steroids

No. Subjects Dosed 1182 (100%) | 373 (100%) 205 (100%) 340 (100%) 264 (100%)
No. Subjects with a SAE 176 (14.9%) 32 (8.6%) 28 (13.7%) 54 (15.9%) 62 (23.5%)
Crohn's disease 70 (5.9%) 7 (1.9%) 4 (2.0%) 26 (7.6%) 33 (12.5%)
Small intestinal
obstruction NOS 9 (0.8%) 2 (0.5%) 1 (0.5%) 4 (1.2%) 2 (0.8%)
Abdominal pain NOS 8 (0.7%) 1 (0.3%) 0 3 (0.9%) 4 (1.5%)
Intestinal obstruction
NOS 8 (0.7%) 0 5 (2.4%) 1 (0.3%) 2 (0.8%)
Perianal abscess 7 (0.6%) 0 3 (1.5%) 4 (1.2%) 0
Intestinal stenosis NOS 6 (0.5%) 0 2 (1.0%) 2 (0.6%) 2 (0.8%)
Anaemia NOS 4 (0.3%) 0 0 1 (0.3%) 3 (1.1%)
Cholelithiasis 4 (0.3%) 2 (0.5%) 0 1 (0.3%) 1 (0.4%)
Pregnancy NOS 4 (0.3%) 2 (0.5%) 1 (0.5%) 0 1 (0.4%)
Pyrexia 4 (0.3%) 0 1 (0.5%) 1 (0.3%) 2 (0.8%)
Vomiting NOS 4 (0.3%) 2 (0.5%) 0 0 2 (0.8%)
Abdominal abscess NOS 3 (0.3%) 1 (0.3%) 1 (0.5%) 1 (0.3%) 0
Abscess NOS 1 (<0.1%) 1 (0.3%) 0 0 0
Abdominal adhesions 3 (0.3%) 0 1 (0.5%) 0 2 (0.8%)
Arthralgia 3 (0.3%) 0 0 1 (0.3%) 2 (0.8%)
Hypersensitivity NOS 3 (0.3%) 0 0 1 (0.3%) 2 (0.8%)
Intestinal fistula 3 (0.3%) 1 (0.3%) 1 (0.5%) 1 (0.3%) 0

* Monotherapy is defined as taking neither concomitant immunosuppressants nor concomitant steroids.
* Concomitant immunosuppressants is defined as not taking steroids.

T Concomitant steroids is defined as not immunosuppressants.

(Values in table above are taken from Table 5-21 — pages 428-439 in the Summary of Clinical Safety)

Pending Information Request: The sponsor was requested to include two additional categories
of concomitant medication use, “concomitant immunosuppressants with or without steroids”,
and “concomitant steroids with or without immunosuppressants” in analyzing SAEs on
categories of concomitant medications to further clarify this issue (see Outstanding Items).

Based on the incidence of SAEs by categories of concomitant medications provided, the
incidences of overall SAEs comparing natalizumab group and placebo group were similar
across categories of concomitant medications except for higher incidence of SAEs in the
natalizumab group with concomitant immunosuppressants than the placebo group (13.7%
[28/205] versus 6.7% [6/89]). The reason for this difference is not clear. Additional
information requested regarding SAE incidence by categories of concomitant medications may
help to clarify this.

The most common SAE in both the natalizumab and placebo groups was Crohn’s disease; the
incidence appeared to be highest with concomitant immunosuppressants and steroids (18.3%
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placebo and 12.5% natalizumab). The higher incidence of Crohn's disease in subjects receiving
either natalizumab or placebo in conjunction with both immunosuppressants and steroids may
reflect a more severe patient population (e.g., requiring concomitant immunosuppressants and
steroids) than the other subgroups.

Short and Long-term Dosing in CD

The individuals in the short and long-term dosing in CD population consisted of 163 subjects
who received placebo only, 1,041 who received natalizumab only, 343 who received placebo
then natalizumab, and 179 who received natalizumab followed by placebo, of whom 153
restarted treatment with natalizumab. (See Data and Methods section.)

SAEs occurred in 28.1% and 23.3% of the natalizumab only and placebo only groups,
respectively. The most common SAE was gastrointestinal disorders with 18.2% of subjects
who received natalizumab only versus 16.0% of those who received placebo only. The most
common gastrointestinal event was Crohn’s disease: 10.8% of those who received natalizumab
only versus 12.9% of those who received placebo only.

In the cohort who received placebo then natalizumab, 6.7% had serious events of CD while
receiving placebo and 5.2% while receiving natalizumab.

Placebo-controlled Studies of MS

In MS placebo-controlled studies, the overall incidence of SAEs was higher in the placebo
group than the natalizumab group. Of the 1,617 natalizumab-treated subjects, 251 (15.5%)
experienced at least one SAE; of the 1,135 subjects who received placebo, 214 (18.9%)
experienced at least one serious event.

The most common SAEs were nervous system disorders (5.9% natalizumab vs. 10.2% placebo)
with MS relapse contributing significantly to this incidence (4.7% natalizumab vs. 9.0%
placebo). The incidence of serious infections and infestations was similar in each treatment
group (2.4% natalizumab vs. 2.2% placebo) with appendicitis (0.4 vs. 0.3%) and urinary tract
infection NOS (0.4 vs. 0.2%) being the most common. Injuries and poisoning and procedural
complications were seen slightly more often in the natalizumab group than in placebo (1.7 vs.
0.9%), as were gastrointestinal disorders (1.2 vs. 0.8%). All other SAEs in natalizumab-treated
subjects occurred at an incidence less than 1.0%. (See the table below and the table in
Appendix 4.)

Table 59. SAEs in Placebo-controlled Studies of MS with >1% Incidence in Natalizamab group

Serious Adverse Event Placebo (n=1135) Natalizumab (n=1617)

N (%) % (No.)

All 214 (18.9%) 251 (15.5%)
Infections and infestations 25 (2.2%) 39 (2.4%)
Nervous system disorders 116 (10.2% ) 95 (5.9%)

Multiple Sclerosis Relapse 102 (9.0%) 76 (4.7%)
Injury, poisoning and procedural complications 10 (0.9%)) 28 (1.7%)
Gastrointestinal disorders 9 (0.8%) 19 (1.2%)

(Values in the table above are taken from Pages 82-89 of the Summary of Clinical Safety.)
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Summary of SAEs

In short-term placebo-controlled CD studies, the overall incidence of SAEs was higher in the
natalizumab group than the placebo group (natalizumab 14.9% vs. placebo 14.0%), whereas in
MS placebo-controlled studies, the overall incidence of SAEs was higher in the placebo group
than the natalizumab group (placebo 18.9% vs. natalizumab 15.5%).

The most common SAE in natalizumab and placebo groups was CD, and was highest with
concomitant immunosuppressants and steroids, and may reflect a more severe patient
population (e.g., requiring concomitant immunosuppressants and steroids) than the other
subgroups.

Serious infections and infestations were in the same proportion of natalizumab and placebo
group subjects (2.4% in both placebo and natalizumab) in short-term placebo-controlled CD
studies, but were slightly higher in the natalizumab group than the placebo group (Natalizumab
2.4% vs. Placebo 2.2%) in placebo-controlled MS studies..

Other SAEs with high frequency in the short term placebo controlled CD studies and the short
term placebo controlled MS studies were mainly gastrointestinal disorders and nervous system
disorders, respectively. Each of these were more common in the respective placebo groups and
was most frequently due to MS relapse for the MS studies, and Crohn’s disease exacerbation
for the CD studies.

Common AEs

In short-term placebo-controlled CD studies, 87.4% (1033) of natalizumab-treated subjects and
85.6% (433) of placebo-treated subjects experienced at least one adverse event. The most
common adverse events experienced by natalizumab-treated subjects were the following:

e Headache: 30.8% of natalizumab group vs. 24.3% of placebo group

e Nausea: 16.2% of natalizumab group vs. 15.0% of placebo group

e Nasopharyngitis: 13.4% of natalizumab group vs. 9.7% of placebo group

In placebo-controlled MS studies, 96.0% (1552) of natalizumab-treated subjects and 97.3% of
placebo-treated subjects experienced at least one adverse event. The most common adverse
events experienced by natalizumab-treated subjects were the following:

e Headache: 39.2% of natalizumab group vs. 38.4% of placebo group

e Multiple sclerosis relapse: 32.1% of natalizumab group vs. 54.8% of placebo group

e Nasopharyngitis: 29.5% of natalizumab group vs. 30.0% of placebo group

e Fatigue: 27.5% of natalizumab group vs. 26.9% of placebo group.

Review of all adverse events experienced by at least 1% of subjects in short-term CD placebo-
controlled studies and in MS placebo-controlled studies did not identify new safety signals that
were not apparent during the BLA review that preceded natalizumab’s return to market in June
2006 or that are not discussed elsewhere in this safety review.
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AEs Associated with Dropouts
Short-term Placebo-controlled CD Studies

In short-term placebo-controlled studies of active CD, AEs leading to discontinuation
occurred in 9.1% (108) of subjects in the natalizumab group and in 11.3% (57) of subjects
in the placebo group. The most frequently reported AE leading to discontinuation of
natalizumab [3.7% (44)] was Crohn’s disease; however, subjects in the placebo group
discontinued study drug due to this AE more frequently [7.9% (40)].

The other events most frequently leading to discontinuation that led to discontinuation more
frequently in natalizumab-treated subjects than in placebo-treated subjects were the following:
urticaria (discontinuation of 0.8% of natalizumab group versus 0.2% of placebo group),
dyspnea (0.3% versus 0), flushing (0.3% versus 0), nausea (0.3% versus 0.2%), pruritus (0.3%
versus 0.2%), hypersensitivity (0.3% versus 0), infusion-related reaction (0.3% versus 0), rigors
(0.3% versus 0), and tremor (0.3% versus 0). Other AEs each led to discontinuation of
natalizumab in two subjects or less.

In long-term CD trials, AEs that led to study drug discontinuation were similar to those
identified in the short-term placebo-controlled CD trials.

Placebo-controlled MS Studies

In placebo-controlled MS studies, AEs leading to discontinuation occurred in 5.8% (93) of
subjects receiving natalizumab and in 4.8% (54) of subjects receiving placebo. The most
frequently reported adverse event leading to discontinuation of natalizumab was urticaria.
Seventeen subjects (1.1%) discontinued natalizumab due to urticaria compared to four (0.4%)
of placebo-treated subjects.

In natalizumab-treated subjects, the other events most frequently leading to discontinuation
were hypersensitivity (led to discontinuation in 0.4% of natalizumab group vs. 0 in placebo
group), nausea (0.3% vs. 0), and anaphylactic reaction (0.2% vs. 0). Other adverse events that
led to discontinuation of natalizumab each occurred in three or less subjects. Subjects were
required by study protocol to discontinue study drug if they developed urticaria, anaphylaxis,
angioedema, serum sickness, or biopsy-proven vasculitis.

Laboratory Findings, Vital Signs, and Electrocardiograms (ECGs)
Hematology

An increase in circulating leukocytes, except neutrophils, is a known pharmacodynamic effect
of natalizumab. Such an increase was seen in subjects taking natalizumab; this appears to be
reversible with stopping of the medication. The sponsor also included information regarding the
potential for natalizumab to decrease red blood cells and cause anemia; although found to occur
in the natalizumab group, it does not appear to be a significant safety issue as the effect on red
cells appears to be reversible. With regard to platelet counts or prothrombin, no significant
associated safety signals were identified.
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Other Laboratory Data
No new safety signals were identified upon review of other laboratory data that included
urinalysis, liver functions tests, kidney function tests, electrolytes, and other blood chemistries.

Special Safety Issues by Organ or Syndrome

Non-PML safety issues identified in the review by the Division of Neurology Products (Review
by Dr.’s Susan McDermott and Alice Hughes for Natalizumab in MS; 5/18/06) and presented in
the Advisory Committee (March 7-8, 2006) are summarized below. No new safety issues were

identified.

Each of the issues below will be discussed.
1. Infections other than PML: concern of Herpes infections, lower respiratory tract
infections (especially atypical pathogens), viral meningitides
2. Immunogenicity: approximately 10%
3. Hypersensitivity: associated with immunogenicity
4. Carcinogenicity: no clear increase in risk; in placebo-controlled studies, overall
malignancies balanced in MS, but higher in CD

Infections Other Than PML

Short-term Placebo-Controlled CD Studies

Infections

In short-term placebo-controlled trials in CD, the rates of infection were somewhat higher in
natalizumab-treated CD subjects compared to subjects receiving placebo (i.e., 1.67 per person-
year in the natalizumab-treated group compared to 1.45 per person-year in placebo-treated
subjects). Also, the overall incidence of infection was somewhat higher in natalizumab-treated
CD subjects, 40.4%, compared to subjects receiving placebo, 36.2%. The overall incidence of
upper respiratory tract infection and pneumonia was somewhat higher in natalizumab-treated
subjects (natalizumab vs. placebo: 26.6 vs. 21.5% upper respiratory tract infection and 0.3 vs.
0.2% pneumonia) while the incidence of lower respiratory tract infection was similar (3.1 vs.

3.4%. (See tables below.)
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Table 60. Short-Term Placebo-Controlled Treatment Studies of Active CD: Infections with an Incidence of

>1%
Placebo Natalizumab
Number of Subjects Dosed 506 (100%) 1182 (100%)
Number of Subjects with an Infection 183 (36.2%) 477 (40.4%)
Event
Nasopharyngitis 50 (9.9%) 158 (13.4%)
Upper respiratory tract infection NOS 19 (3.8%) 50 (4.2%)
Influenza 23 (4.5%) 46 (3.9%)
Sinusitis NOS 12 (2.4%) 37 (3.1%)
Viral infection NOS 8 (1.6%) 34 (2.9%)
Urinary tract infection NOS 7 (1.4%) 31 (2.6%)
Gastroenteritis NOS 10 (2.0%) 26 (2.2%)
Pharyngitis viral NOS 4 (0.8%) 23 (1.9%)
Herpes simplex 4 (0.8%) 15 (1.3%)
Perianal abscess 4 (0.8%) 13 (1.1%)
Upper respiratory tract infection viral NOS 3 (0.6%) 13 (1.1%)
Gastroenteritis viral NOS 7 (1.4%) 10 (0.8%)
Bronchitis NOS 10 (2.0%) 9 (0.8%)
Oral candidiasis 6 (1.2%) 4 (0.3%)

NOTE 1: Numbers in parentheses are percentages.
2: A subject was counted only once within each preferred term.

3: Preferred terms are presented by decreasing incidence in the Natalizumab column.
(Values in the table above are taken from Page 192 of the Summary of Clinical Safety.)

Table 61. Short-term Placebo-controlled Treatment Studies of Active CD: Incidence of Upper Respiratory

Tract Infections

Preferred Term

Placebo

Natalizumab

No. Subjects Dosed

506 (100%)

1182 (100%)

No. Subjects with an Upper Respiratory Tract Infection

109 (21.5%)

315 (26.6%)

Event

Nasopharyngitis 50 (9.9%) 158 (13.4%)
Upper respiratory tract 19 (3.8%) 50 (4.2%)
infection NOS

Influenza 23 (4.5%) 46 (3.9%)
Sinusitis NOS 12 (2.4%) 37 (3.1%)
Pharyngitis viral NOS 4 (0.8%) 23 (1.9%)
Upper respiratory tract 3 (0.6%) 13 (1.1%)
infection viral NOS

Pharyngitis 2 (0.4%) 8 (0.7%)
Tonsillitis 0 7 (0.6%)
Rhinitis infective 0 4 (0.3%)
Laryngitis viral NOS 1 (0.2%) 3(0.3%)
Pharyngitis streptococcal 1 (0.2%) 1 (<0.1%)
Rhinolaryngitis 0 1 (<0.1%)
Sinusitis acute NOS 2 (0.4%) 1 (<0.1%)

NOTE 1: Numbers in parentheses are percentages.

2: A subject was counted only once within each preferred term.
3: Preferred terms are presented by decreasing incidence in the Natalizumab column.
(Values in the table above are taken from Page 3414 of the Summary of Clinical Safety Source Tables.)
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Table 62. Short-term Placebo-controlled Treatment Studies of Active CD: Incidence of Pneumonia

Preferred Term Placebo Natalizumab

Number of Subjects Dosed 506 (100.0%) 1182 (100.0%)

Number of Subjects with an Event 1 (0.2%) 6 (0.5%)
Pneumonia NOS 1 (0.2%) 4 (0.3%)
Bronchopneumonia NOS 0 2 (0.2%)

(Values in the table above are taken from Page 3419 of the Summary of Clinical Safety Source Tables.)

Table 63. Short-term Placebo-controlled Treatment Studies of Active CD: Incidence of Lower Respiratory

Tract Infections

Preferred Term Placebo Natalizumab
Number of Subjects Dosed 506 (100%) 1182 (100%)
Number of Subjects with a Lower Respiratory Tract Infection 17 (3.4%) 37 (3.1%)
Event
Bronchitis NOS 10 (2.0%) 9 (0.8%)
Bronchitis bacterial NOS 0 6 (0.5%)
Bronchitis viral 1 (0.2%) 5(0.4%)
Respiratory tract infection NOS 1 (0.2%) 5(0.4%)
Pneumonia NOS 1 (0.2%) 4 (0.3%)
Bronchitis acute NOS 1 (0.2%) 3 (0.3%)
Bronchopneumonia NOS 0 2 (0.2%)
Lower respiratory tract infection NOS 4 (0.8%) 2 (0.2%)
Respiratory tract infection viral NOS 0 1 (<0.1%)

NOTE 1: Numbers in parentheses are percentages.

2: A subject was counted only once within each preferred term.
3: Preferred terms are presented by decreasing incidence in the Natalizumab column.

(Values in the table above are taken from Page 3415 of the Summary of Clinical Safety Source Tables.)

Serious infections

The incidence of serious infection was 2.5% and 2.4% in the natalizumab and placebo groups,

respectively (see table below).

Among the serious infections there were 16 (1.4%) reports of abscess in the natalizumab
treatment group and 8 (1.6%) in the placebo treatment group. The most common serious

infection was perianal abscess (natalizumab vs. placebo: 0.6 vs. 0.6%). In the natalizumab
group, there were three reports of abdominal abscess NOS and one report each of abscess NOS,
abscess intestinal, appendiceal abscess, psoas abscess, vaginal abscess, and vulval abscess. In
the placebo group, there were 2 reports of rectal abscess and one report each of abdominal
abscess NOS, peritoneal abscess, and tooth abscess.

There were 2 (0.2%) cases of viral meningitis in the natalizumab group. The first case was a 52
year old female hospitalized for viral meningitis 20 days after her first infusion of natalizumab;
the second case was a 31 year old male hospitalized for viral meningitis 30 days after his
second infusion of natalizumab. Both cases resolved. (Details of each of the cases are provided
in the Clinical Briefing Document by Drs. Alice Hughes and Susan S. McDermott for the
March 7 to March 8, 2006 Advisory Committee.)
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One serious atypical infection (cytomegalovirus [CMV] colitis) occurred in a natalizumab-
treated subject (after two doses) but no cases occurred in placebo-treated subjects. That subject
was a 32 year old female that was also receiving azathioprine. CMV rarely causes colitis in
immunocompetent subjects. (Details of this case are provided in the Clinical Briefing
Document by Drs. Alice Hughes and Susan S. McDermott for the March 7 to March 8, 2006
Advisory Committee.)

Table 64. Short-Term Placebo-Controlled Treatment Studies of Active CD: Incidence of Serious Infections

Preferred Term Placebo Natalizumab
Number of Subjects Dosed 506 (100%) 1182 (100%)
Number of Subjects with a Serious Infection 12 (2.4%) 29 (2.5%)
Event
Perianal abscess 3 (0.6%) 7 (0.6%)
Abdominal abscess NOS 1 (0.2%) 3 (0.3%)
Gastroenteritis NOS 1 (0.2%) 2 (0.2%)
Meningitis viral NOS 0 2 (0.2%)
Urinary tract infection NOS 0 2 (0.2%)
Abscess NOS 0 1 (<0.1%)
Abscess intestinal 0 1 (<0.1%)
Appendiceal abscess 0 1 (<0.1%)
Appendicitis 0 1 (<0.1%)
Bacteraemia 0 1 (<0.1%)
Bronchopneumonia NOS 0 1 (<0.1%)
Cytomegalovirus infection 0 1 (<0.1%)
Gastroenteritis viral NOS 1 (0.2%) 1 (<0.1%)
Prostatitis 0 1 (<0.1%)
Psoas abscess 0 1 (<0.1%)
Purulent discharge 0 1 (<0.1%)
Salpingitis NOS 0 1 (<0.1%)
Septic shock 0 1 (<0.1%)
Staphylococcal sepsis 0 1 (<0.1%)
Vaginal abscess 0 1 (<0.1%)
Vulval abscess 0 1 (<0.1%)
Cellulitis 1 (0.2%) 0
Herpes simplex 1 (0.2%) 0
Peritoneal abscess 1 (0.2%) 0
Rectal abscess 2 (0.4%) 0
Sepsis NOS 2 (0.4%) 0
Tooth abscess 1 (0.2%) 0

NOTE 1: Numbers in parentheses are percentages.

2: A subject was counted only once within each preferred term.

3: Preferred terms are presented by decreasing incidence in the Natalizumab column.
(Values in the table above are taken from Page 193 of the Summary of Clinical Safety.)
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Concomitant Medications

With regard to concomitant medications, overall infections and serious infections were
summarized by category of concomitant medication use for the short-term placebo-controlled
CD population, but not for the short and long term CD population. An information request is
pending for the sponsor to summarize infections and serious infections for the short and long
term CD population by class of concomitant medication use. (See Outstanding Items.)

Infections

In the natalizumab group, the incidence of infections by concomitant medication use was as
follows: 41.3% (monotherapy), 39.4% (steroids), 40.0% (immunosuppressants), and 40.5%
(steroids and immunosuppressants); in the placebo group, the incidence of infection by
concomitant medication use was 33.8% (monotherapy), 37.0% (steroids), 37.1%
(immunosuppressants), and 37.6% (steroids and immunosuppressants). Thus, no clear relation
of overall infections and concomitant medication use was found. However, an information
request is pending to provide adverse events by additional categories of concomitant medication
use. (See Outstanding Items.)

The most common infection in the natalizumab group, nasopharyngitis, was experienced by
concomitant medication groups as follows: 14.2% (monotherapy), 14.1% (steroids), 10.7%
(immunosuppressants), and 13.3% (steroids and immunosuppressants). A slightly higher
incidence of influenza was seen in subjects who received drug with steroids compared to as
monotherapy, and with immunosuppressants compared to with immunosuppressants and
steroids; the incidence of influenza by concomitant medications was as follows: 3.8%
(monotherapy), 4.4% (immunosuppressants), 4.7% (steroids), and 2.7% (immunosuppressants
and steroids). No clear relation was found with concomitant medications for either of these
infection AEs.

Serious Infections

The tables below show the incidence of serious infections by categories of concomitant
medication use. Serious infections appeared to occur at a slightly higher rate in subjects
receiving natalizumab with concomitant medications (3.9% [immunosuppressants], 2.6%
[steroids], 1.9% [steroids+immunosuppressants] than in those receiving natalizumab
monotherapy (1.9%). However, no clear relation between concomitant medication use and
serious infections was found.

The two viral meningitis cases, and the case of CMV each were in combination with
concomitant medications (see the table below). The sponsor was requested to provide
additional categories of concomitant medication use; that is pending and may elucidate the
incidences of serious infections by concomitant medication use.
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Table 65. Placebo Group - Short-Term Placebo-Controlled Treatment Studies of Active CD: Incidence of

Serious Infections in Monotherapy and in Combination with Immunosuppressants and Steroids

Placebo Group
Concomitant
Concomitant | Concomitant | Immunosupp
All Monotherapy | Immunosupp Steroids + Steroids
Preferred Term (a) (b) (c) (d)
No. Subjects Dosed 506 (100%) | 154 (100%) 89 (100%) 154 (100%) | 109 (100%)
No. Subjects with a Serious
Infection 12 (2.4%) 2 (1.3%) 1 (1.1%) 2 (1.3%) 7 (6.4%)
Perianal abscess 3 (0.6%) 1 (0.6%) 0 1 (0.6%) 1 (0.9%)
Abdominal abscess NOS 1 (0.2%) 0 0 0 1 (0.9%)
Gastroenteritis NOS 1 (0.2%) 0 0 0 1 (0.9%)
Gastroenteritis viral NOS 1 (0.2%) 1 (0.6%) 0 0 0
Cellulitis 1 (0.2%) 0 0 0 1 (0.9%)
Herpes simplex 1 (0.2%) 0 0 0 1 (0.9%)
Peritoneal abscess 1(0.2%) 0 0 0 1 (0.9%)
Rectal abscess 2 (0.4%) 0 0 1 (0.6%) 1 (0.9%)
Sepsis NOS 2 (0.4%) 0 1 (1.1%) 1 (0.6%) 0
Tooth abscess 1 (0.2%) 0 0 0 1 (0.9%)
NOTE 1: Numbers in parentheses are percentages.

2: A subject was counted only once within each preferred term.

3: Preferred terms are presented by decreasing incidence in the placebo-controlled Natalizumab group.
(a) Without concomitant use of steroids or immunosuppressants.
(b) With concomitant use of immunosuppressants, but without concomitant use of steroids.
(¢) With concomitant use of steroids, but without concomitant use of immunosuppressants.
(d) With concomitant use of immunosuppressants, with concomitant use of steroids.
(Values in table above taken from Page 451 of the Summary of Clinical Safety.)
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Table 66. Natalizumab Group - Short-Term Placebo-Controlled Treatment Studies of Active CD: Incidence
of Serious Infections in Monotherapy and in Combination with Immunosuppressants and Steroids

Natalizumab Group
Concomitant
Concomitant | Concomitant [ Immunosupp
Monotherapy Immunosupp Steroids + Steroids
Preferred Term All (a) (b) () (d)
No. Subjects Dosed 1182 (100%) 373 (100%) 205 (100%) 340 (100%) 264 (100%)
No. Subjects with a Serious
Infection 29 (2.5%) 7 (1.9%) 8 (3.9%) 9 (2.6%) 5(1.9%)
Perianal abscess 7 (0.6%) 0 3 (1.5%) 4 (1.2%) 0
Abdominal abscess NOS 3 (0.3%) 1 (0.3%) 1 (0.5%) 1 (0.3%) 0
Gastroenteritis NOS 2 (0.2%) 0 2 (1.0%) 0 0
Meningitis viral NOS 2 (0.2%) 0 0 0 2 (0.8%)
Urinary tract infection
NOS 2 (0.2%) 2 (0.5%) 0 0 0
Abscess NOS 1 (<0.1%) 1 (0.3%) 0 0 0
Abscess intestinal 1 (<0.1%) 0 0 1 (0.3%) 0
Appendiceal abscess 1 (<0.1%) 0 0 1 (0.4%)
Appendicitis 1 (<0.1%) 1 (0.3%) 0 0 0
Bacteraemia 1 (<0.1%) 0 0 1 (0.3%) 0
Bronchopneumonia NOS 1 (<0.1%) 0 0 0 1 (0.4%)
Cytomegalovirus infection 1 (<0.1%) 0 1 (0.5%) 0 0
Gastroenteritis viral NOS 1 (<0.1%) 0 1 (0.5%) 0 0
Prostatitis 1 (<0.1%) 1 (0.3%) 0 0 0
Psoas abscess 1 (<0.1%) 0 1 (0.3%) 0
Purulent discharge 1 (<0.1%) 0 0 1 (0.4%)
Salpingitis NOS 1 (<0.1%) 1 (0.3%) 0 0 0
Septic shock 1 (<0.1%) 0 0 1 (0.3%) 0
Staphylococcal sepsis 1 (<0.1%) 0 0 0 1 (0.4%)
Vaginal abscess 1 (<0.1%) 0 0 1 (0.3%) 0
Vulval abscess 1 (<0.1%) 1 (0.3%) 0 0 0

NOTE 1: Numbers in parentheses are percentages.

2: A subject was counted only once within each preferred term.

3: Preferred terms are presented by decreasing incidence in the placebo-controlled Natalizumab group.
(a) Without concomitant use of steroids or immunosuppressants.

(b) With concomitant use of immunosuppressants, but without concomitant use of steroids.

(c) With concomitant use of steroids, but without concomitant use of immunosuppressants.

(d) With concomitant use of immunosuppressants, with concomitant use of steroids.

(Values in table above taken from Page 452-453 of the Summary of Clinical Safety.)

Short- and Long-term Dosing in CD

In the short- and long-term dosing in CD population, there were five serious atypical lower
respiratory tract infections (pneumonia with lung abscess, pulmonary aspergillosis,
pneumocystis carinii pneumonia, mycobacterium avium intracellulare complex pneumonia, and
a Burkholderia cepacia lower respiratory tract infection). (Details of these cases are provided in
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the Clinical Briefing Document by Drs. Alice Hughes and Susan S. McDermott for the March 7
to March 8, 2006 Advisory Committee.)

There were six serious herpes infections including a case of varicella pneumonia and two cases
of herpes zoster. The CMYV colitis case (discussed in the Infection-Short-term Placebo-
Controlled CD Studies section above) and the varicella pneumonia case each developed in
subjects that did not have diseases that predisposed to immunodeficiency; this is notable as each
of these infections are generally considered opportunistic infections. The possibility of a
compromise in cell-mediated immunity is indicated by each of these infections.

Placebo-controlled Studies in MS

The rates of infection were similar between natalizumab-treated and placebo-treated MS
subjects (1.54 infections per person-year for natalizumab-treated subjects vs. 1.50 infections per
person-year for placebo-treated subjects). The incidence of infections was well balanced
between natalizumab-treated and placebo-treated subjects (73.7% of natalizumab-treated
subjects vs. 73.9% of placebo-treated subjects; see Table 67.)

Specific infection types that occurred more frequently in natalizumab-treated subjects than
placebo-treated subjects included lower respiratory tract infections, herpes simplex and herpes
zoster infections, vaginal fungal infections, tooth infections, and gingival infections.

The incidence of serious infections was similar in natalizumab- and placebo-treated subjects. In
controlled studies, 2.4% (39/1617) of natalizumab-treated subjects and 2.3% (26/1135) of
placebo-treated subjects had serious infections (see Table 68). One opportunistic infection was
reported; this was a cryptosporidial gastroenteritis in a 31 year old male that had received 16
infusions of natalizumab.
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Table 67. Placebo-Controlled Studies of MS: Infections With an Incidence of 1% or More

Preferred Term

Placebo

Natalizumab

No. Subjects Dosed

1135 (100.0%)

1617 (100.0%)

No. Subjects with an Infection

839 (73.9%)

1192 (73.7%)

Event
Nasopharyngitis 340 (30.0%) 477 (29.5%)
Upper respiratory tract infection NOS 169 (14.9%) 247 (15.3%)
Urinary tract infection NOS 179 (15.8%) 245 (15.2%)
Influenza 146 (12.9%) 225 (13.9%)
Sinusitis NOS 122 (10.7%) 184 (11.4%)
Upper respiratory tract infection viral NOS 88 (7.8%) 134 (8.3%)
Pharyngitis 59 (5.2%) 125 (7.7%)
Bronchial infection 71 (6.3%) 95 (5.9%)
Gastroenteritis viral NOS 80 (7.0%) 88 (5.4%)
Herpes simplex 53 (4.7%) 80 (4.9%)
Vaginosis fungal NOS 40 (3.5%) 64 (4.0%)
Gastroenteritis NOS 21 (1.9%) 56 (3.5%)
Rhinitis infective 39 (3.4%) 51 (3.2%)
Tonsillitis 23 (2.0%) 51 (3.2%)
Bladder infection NOS 16 (1.4%) 38 (2.4%)
Ear infection NOS 28 (2.5%) 38 (2.4%)
Tooth infection 22 (1.9%) 37 (2.3%)
Tooth abscess 25 (2.2%) 36 (2.2%)
Conjunctivitis infective 25 (2.2%) 35 (2.2%)
Herpes zoster 16 (1.4%) 33 (2.0%)
Lower respiratory tract infection NOS 18 (1.6%) 33 (2.0%)
Upper respiratory tract infection bacterial 29 (2.6%) 33 (2.0%)
Cystitis NOS 19 (1.7%) 32 (2.0%)
Respiratory tract infection NOS 15 (1.3%) 30 (1.9%)
Tooth caries NOS 20 (1.8%) 27 (1.7%)
Vaginitis 12 (1.1%) 25 (1.5%)
Bronchitis NOS 24 (2.1%) 22 (1.4%)
Viral infection NOS 15 (1.3%) 21 (1.3%)
Pharyngitis viral NOS 9 (0.8%) 19 (1.2%)
Gingival infection 6 (0.5%) 18 (1.1%)
Pharyngitis streptococcal 20 (1.8%) 18 (1.1%)
Pneumonia NOS 10 (0.9%) 18 (1.1%)
Urinary tract infection bacterial 18 (1.6%) 18 (1.1%)
Laryngopharyngitis NOS 12 (1.1%) 16 (1.0%)
Pharyngitis bacterial 14 (1.2%) 12 (0.7%)

NOTE 1: Numbers in parentheses are percentages.
2: A subject was counted only once within each preferred term.

3: Preferred terms are presented by decreasing incidence in the Natalizumab column within each system organ class.

(Values in the table above are taken from page 187 of the Summary of Clinical Safety)
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Table 68. Placebo-Controlled Studies of MS: Incidence of Serious Infections

Preferred Term Placebo Natalizumab
Number of Subjects Dosed 1135 (100.0%) 1617 (100.0%)
Number of Subjects with a Serious Infection 26 (2.3%) 39 (2.4%)
Event
Appendicitis 3 (0.3%) 6 (0.4%)
Urinary tract infection NOS 2 (0.2%) 6 (0.4%)
Pneumonia NOS 2 (0.2%) 3 (0.2%)
Viral infection NOS 0 3 (0.2%)
Infection NOS 1 (<0.1%) 2 (0.1%)
Pyelonephritis NOS 1 (<0.1%) 2 (0.1%)
Sinusitis NOS 1 (<0.1%) 2 (0.1%)
Urosepsis 1 (<0.1%) 2 (0.1%)
Abdominal abscess NOS 0 1 (<0.1%)
Bronchopneumonia NOS 0 1 (<0.1%)
Cellulitis streptococcal 0 1 (<0.1%)
Condyloma acuminatum 0 1 (<0.1%)
Febrile infection 0 1 (<0.1%)
Gastroenteritis cryptosporidial 0 1 (<0.1%)
Hepatitis B 0 1 (<0.1%)
Infectious mononucleosis 0 1 (<0.1%)
Lobar pneumonia NOS 0 1 (<0.1%)
Osteomyelitis NOS 1 (<0.1%) 1 (<0.1%)
Pilonidal sinus infected 0 1 (<0.1%)
Pneumonia primary atypical 0 1 (<0.1%)
Progressive multifocal leukoencephalopathy 0 1 (<0.1%)
Sinusitis chronic NOS 0 1 (<0.1%)
Tonsillitis acute NOS 0 1 (<0.1%)
Abscess intestinal 1 (<0.1%) 0
Bladder infection NOS 1 (<0.1%) 0
Bronchial infection 1 (<0.1%) 0
Cystitis NOS 2 (0.2%) 0
Erysipelas 2 (0.2%) 0
Gastroenteritis NOS 1 (<0.1%) 0
Gastroenteritis viral NOS 2 (0.2%) 0
Influenza 1 (<0.1%) 0
Nasopharyngitis 1 (<0.1%) 0
Pyelonephritis acute NOS 1 (<0.1%) 0
Skin and subcutaneous tissue abscess NOS 2 (0.2%) 0

NOTE 1: Numbers in parentheses are percentages.

2: A subject was counted only once within each preferred term.

3: Preferred terms are presented by decreasing incidence in the Natalizumab column within each system organ class.
(Values in the table above are taken from page 188 of the Summary of Clinical Safety)
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Post-Marketing
The post-marketing reports of serious infections are shown in the table below.

Table 69. Frequency of Serious Infections by Infection Type in Post-Marketing

Type of infection HCP Cases Cronsumer Taotal
Cases Cases

Poeumenia

Uninary tract infection
Herpes meningitis | Encephalitis
Viral gastroenteritis
Infectious monomclaosis
Sepsis

Sinus infection
Pyelonephritis

Blister

Ovarian cyst

Crystitis

Gangrens

Infection

Herpes simplex
Ceullulitis

Total
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Cases Mentioning PML
HCP: Health Care Provider

Pneumonia was the most common serious infection reported for patients who received
natalizumab-in the post-marketing setting. Pneumonias were reported for 0.11% (8/7000) of
the patients who are estimated to have received natalizumab in the post-marketing setting.
None of these patients was reported to have atypical organisms causing their infections,
although a specific pathogen was not reported in any of the cases.

Urinary tract infections were the second most frequently reported serious infection; urinary tract
infection was reported in two patients and cystitis in an additional two patients. Organisms were
not reported for any of the urinary tract infection cases.

There were two reported cases of herpes meningitis/encephalitis. The case of encephalitis
caused by HSV-2 resulted in death. (The narratives for these two cases were provided in the
Clinical Briefing Document by Drs. Alice Hughes and Susan S. McDermott for the March 7 to
March 8, 2006 Advisory Committee.)

Summary of Infections

Overall infection incidence was higher in the natalizumab-treated group than the placebo-
treated group (40.4% vs. 36.2%) in CD short-term placebo-controlled studies, but was balanced
in the MS placebo-controlled studies (73.7% vs. 73.9%).

Serious infections occurred at approximately the same rate in both the short term placebo

controlled CD studies (natalizumab 2.5% vs. placebo 2.4%) and the in the placebo-controlled
MS studies (natalizumab 2.4% vs. placebo 2.3%).
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Atypical infections reported in CD studies included a CMV colitis case, and opportunistic
pulmonary infections (mycobacterium avium intracellulare, pneumocystis carinii, aspergillus,
and burkholderia cepacia). In addition, two cases of viral meningitis, a varicella pneumonia,
and two cases of herpes zoster were reported in CD studies. A cryptosporidial gastroenteritis
case was reported in an MS study. Two reports of herpes meningitis/ encephalitis occurred in
the postmarketing setting.

No clear relation of the incidence of overall infections, serious infections, or atypical infections
was found with the number of infusions or with concomitant immunosuppressant and/or steroid
use.

Immunogenicity

A screening ELISA assay was used followed by a cell-based blocking assay in those who were
screening antibody positive and had no detectable natalizumab in the serum. In general, blood

was drawn for determination of anti-natalizumab antibodies every 12 weeks in the Phase 3 MS
and CD studies.

CD Studies

The sponsor assessed the incidence of anti-natalizumab antibodies in the Phase 3 CD studies
(CD301, CD303, CD306, CD307, and CD351). In these studies, 10.3% (130/1258) of subjects
assessed had anti-natalizumab antibodies at one or more time points, and 8.5%% (107/1258) of
subjects were characterized as persistently positive (positive at two or more time points
separated by at least 42 days or at the last time point tested), for anti-natalizumab antibodies.

Antibody Development by Concomitant Medications — Studies CD301 & CD307

Antibody development in Study CD301 and Study CD307 was higher in subjects receiving
monotherapy versus those receiving concomitant steroids or concomitant immunosuppressants.

Table 70. Anti-Natalizumab Antibody Development* by Concomitant Medications (CD301 and CD307)

Monotherapy Concomitant Concomitant
Steroids Immunosuppressants
CD301 ITT 12% (39/315) 5% (8/161) 2 % (6/247)
CD307 ITT 13% (11/85) 10 % (7/67) 5 % (4/88)

* any visit after Baseline to Week 12
(Values in table above for CD301 taken from Page 2699 of Study CD301 Report; values in table above for CD307,
taken from Page 232 of Study CD307 Report.)

Clinical response appeared to be decreased in those with positive antibodies.
Table 71. Clinical Response by Antibody Status (CD301 and CD307)

Study Antibody (+) Antibody(-)
CD301 ITT: Clinical Response Wk 10 43% (17/40) 58% (349/599)
CD307 ITT: Clinical Response Wks 8 & 12 41% ( 9/22) 50% (108/218)

(Values in table above for Study CD301 taken from Page 850 of Study CD301 Report; values in table above for
Study CD307 taken from Page 654 of Study CD307 Report).
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The sponsor monitored the formation of anti-natalizumab antibody formation in selected CD
studies and assessed the impact of anti-natalizumab antibody formation on AEs, focusing on
infusion reactions and hypersensitivity reactions. Antibodies were characterized as being either
present or absent, with no distinction between persistent and transient positivity. In Studies
CD301 and CD307, 9.0% (81/899) subjects who were dosed and had an ELISA assay, tested
positive for screening anti-natalizumab antibodies. (No distinction was made between persistent
and transient positivity; antibodies were characterized as being either present or absent.)

Most common AEs (antibody-positive vs. antibody-negative) were: Crohn’s disease (17.3 vs.
7.9%), pruritus (7.4 vs. 2.6%), rash NOS (7.4 vs. 3.7%), urticaria (7.4 vs. 1.0%), rigors (6.2 vs.
1.7%), chest pain (6.2 vs. 2.1%), peripheral edema (6.2 vs. 2.4%), and flushing (4.9 vs. 1.0%).
The higher incidence of Crohn’s disease in those that are antibody-positive suggests that
presence of anti-natalizumab antibody may decrease the therapeutic effect of natalizumab.

Infusion reactions in CD Studies 301 and 307 were strongly associated with anti-natalizumab
antibody formation. Infusion reactions were reported in 35.8% (29/81) of subjects who tested
positive for anti-natalizumab antibodies compared to 8.8% (72/818) of antibody-negative
subjects. The most commonly reported infusion reactions, all of which occurred substantially
more frequently in antibody-positive patients compared to antibody-negative patients, were
urticaria NOS (7.4% of anti-natalizumab antibody-positive patients vs. 0.7% of antibody-
negative patients), pruritus (7.4% vs. 0.5%), nausea (6.2% vs. 1.1%), flushing (4.9% vs. 0.4%),
and dyspnea (5.0% vs. 0.4%).

Hypersensitivity NOS was reported in 2 (2.5%) anti-natalizumab antibody-positive patients,
compared to 0.5% (4) of antibody-negative patients. One anaphylactic reaction was reported in
1 patient (1.2%) who tested positive for anti-natalizumab antibodies versus none in those who
tested negative.

MS Studies

In the combined Phase 3 MS studies, similar results were found to those of the CD studies. Of
the 1210 evaluated natalizumab-treated subjects, 127 (10.5%) had a positive anti-natalizumab
antibody titer at least once during the studies of whom 75 (6.2%) subjects had persistently
positive titers.

The sponsor also monitored the formation of anti-natalizumab antibody formation in the Phase
3 MS studies and assessed the impact of anti-natalizumab antibody formation on adverse
events, focusing on infusion reactions and hypersensitivity reactions.

Most common AEs in the persistently positive subjects were MS relapse (57.3 vs. 34.7%
antibody negative), headache (40.0 vs. 40.0%), nasopharyngitis (37.3 vs. 35.4%), fatigue (30.7
vs. 29.3%), back pain (28.0 vs. 20.8%), nausea (25.3 vs. 14.7%), arthralgia (24.0 vs. 19.9%),
rigors (22.7 vs. 2.3%), and pain in extremity (20.0 vs. 18.8%). The higher incidence of M'S
relapse and neurological symptoms in subjects persistently positive for anti-natalizumab
antibodies could reflect diminished therapeutic effect of natalizumab in these subjects.
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Six of the 7 subjects with the preferred term hypersensitivity NOS were persistently antibody
positive and the remaining subject was antibody negative. The hypersensitivity systemic
reactions reported as anaphylactic/anaphylactoid reactions occurred in 5 (0.4%) natalizumab-
treated subjects of whom 4 were persistently antibody positive and one transiently antibody
positive.

The infusion reactions by preferred term with a higher incidence in the persistently antibody-
positive group include, in addition to those already reported, headache (persistently antibody-
positive vs. overall: 16.0 vs. 4.7%), flushing (10.7 vs. 1.2%), dizziness (6.7 vs. 2.9%), tremor
(5.3 vs. 0.3%), tachycardia NOS (5.3 vs. 0.4%), hypotension (4.0 vs. 0.6%), dyspnea (5.3 vs.
0.3%), nausea (17.3 vs. 2.3%), vomiting (6.7 vs. 0.5%), urticaria (13.3 vs. 1.4%), pruritus (6.7
vs. 1.2%), rigors (20.0 vs. 1.4%), pyrexia (4.0 vs. 0.7%), feeling cold (5.3 vs. 0.3%), back pain
(4.0 vs. 0.4%), and chest pain (4.0 vs. 0.4%) .

Summary of Immunogenicity

Anti-natalizamab antibody positivity occurred at approximately 10%, based on at least once
every 12 weeks testing. In Studies CD301 and CD307, antibody development appeared to be
higher in subjects receiving monotherapy versus those receiving concomitant steroids or
concomitant immunosuppressants. Clinical response appeared to be decreased in subjects with
positive antibodies.

In both the MS and CD study populations, anti-natalizumab antibody positivity was associated
with infusion reactions (such as headache, nausea, urticaria, flushing, pruritus, and fatigue) at a
higher incidence than in those that were antibody-negative. In both the MS and CD study
populations, anti-natalizumab antibody positivity was also associated with hypersensitivity
reactions and with anaphylactic/anaphylactoid reactions at a higher incidence than in those that
were antibody-negative.

Hypersensitivity

Natalizumab was associated with an increased risk for hypersensitivity reactions in both MS
and CD trials. As described above, these events were highly associated with the development of
anti-natalizumab antibodies. These reactions occurred most frequently during or immediately
after the second infusion. Hypersensitivity events occurring within the 2-hour infusion reaction
window were defined in the study protocols as acute hypersensitivity reactions.

Overall, the incidence of hypersensitivity in the placebo controlled CD trials (CD301 and
CD307) was 3.5% and the rate in the MS placebo controlled trials (1801, 1802 and 1803) was
4.2%. During the first seven infusions in MS placebo-controlled studies, 4.6% of natalizumab-
treated subjects and 1.9% of placebo-treated subjects developed a skin or subcutaneous tissue
disorder infusion reaction, the most frequently reported of which was urticaria (in 1.6% of
natalizumab-treated subjects and 0.3% of placebo-treated subjects). In the CD placebo-
controlled studies, urticaria occurred as an infusion reaction in 1.2% of natalizumab-treated
subjects and 0.2% of placebo-treated subjects.

7/3/2007



FDA Advisory Committee Briefing Document ¢ Natalizumab (Tysabri) for Crohn’s Disease ® page 90 of 109

Anaphylactic reactions in CD placebo-controlled studies occurred in <0.1% (1) natalizumab-
treated and in no placebo-treated subjects; one additional case occurred during the first infusion
in CD251 (approximately 300 days after receiving four infusions in the prior CD study).
Anaphylactic reactions in MS placebo-controlled studies occurred in 0.4% (6) of natalizumab-
treated and 0.2% (2) of placebo-treated subjects; symptoms in all the cases resolved with
appropriate therapy without clinical sequelae.

Carcinogenicity

Because natalizumab interferes with lymphocyte trafficking and because tumor
immunosurveillance is mediated by T lymphocytes, there is the potential for natalizumab to
increase the risk for malignancies. Also, immunosuppressant agents such as azathioprine and 6-
MP have been shown to increase the risk for malignancy.

CD Studies

A total of 7 (0.6%) malignancies occurred in natalizumab-treated CD subjects in contrast to 1
(0.2%) in the placebo-treated (see tables below).

Table 72. Short-Term Placebo-Controlled Treatment Studies of Active CD: Rate of Malignancies

Placebo Natalizumab
Number of Subjects Dosed 506 1182
Number of Subjects with a Malignancy 1 7
Total Person-Years 166.28 438.3
Annualized Rate* 0.60 1.60
Event
Lung adenocarcinoma NOS 0 2 (0.46)
Bladder cancer NOS 0 1(0.23)
Breast cancer NOS 0 1(0.23)
Breast cancer invasive NOS 0 1(0.23)
Colon cancer NOS 0 1(0.23)
Malignant melanoma 0 1(0.23)
Uterine cancer NOS 1 (0.60) 0

* Annualized Rate: per 100 person-years

NOTE 1: Entries are no. of events (event rate). Event rate = (total no. of events / total person-years) x 100.
2: Preferred terms are presented by decreasing rate in the Natalizumab column.

(Values in the table above are taken from Page 231 of the Summary of Clinical Safety.)

In the short-term placebo-controlled CD study population, natalizumab-treated subjects had a
higher incidence of malignancies than placebo-treated subjects (incidence: natalizumab 0.6%
vs. placebo 0.2%) and a higher rate of malignancies (rate: natalizumab 1.60 events per 100
person-years vs. placebo 0.60 events per 100 person-years).

An additional nine malignancies were diagnosed in subjects who received natalizumab in long

term dosing studies in CD as follows: basal cell carcinoma of the skin (3 cases), squamous cell
carcinoma of the skin (2), uterine carcinoma (2), breast ductal carcinoma in situ (1), clear cell
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renal cell carcinoma (1), metastatic rectal carcinoma (1). A long term control group was not
available for comparison. No clear relation with number of infusions was found.

MS Studies

The incidence and rate of malignancies in placebo-controlled studies of MS are shown in the
tables below.

Table 73. Placebo-Controlled Studies of MS: Rate of Malignancies

Preferred Term Placebo Natalizumab

Number of Subjects Dosed 1135 1617

Number of Subjects with an Event 15 11

Total Person-Years 2060.36 2910.37

Annualized Rate* 0.73 0.38

Event
Basal cell carcinoma 4(0.19) 4(0.14)
Breast cancer NOS 3(0.15) 3(0.10)
Breast cancer in situ 1 (0.05) 1(0.03)
Cervical carcinoma stage 0 0 1(0.03)
Colon cancer NOS 0 1(0.03)
Metastatic malignant melanoma 0 1(0.03)
Breast cancer metastatic 1(0.05) 0
Breast cancer stage 111 1 (0.05) 0
Malignant melanoma 2 (0.10) 0
Malignant pleural effusion 1 (0.05) 0
Secretory adenoma of pituitary 1 (0.05) 0
Squamous cell carcinoma of skin 1 (0.05) 0

* Annualized Rate: per 100 person-years
NOTE

1: Entries are no. of events (event rate). Event rate = (total no. of events / total person-years) x 100.
2: Preferred terms are presented by decreasing rate in the Natalizumab column.
(Values in the table above are taken from page 224 of the Summary of Clinical Safety.)

The incidence and rate of malignancies were balanced across the treatment groups in the MS
study population. In the placebo-controlled MS study population, incidence of malignancies in
the natalizumab group was 0.7% and in the placebo group was 1.3%; rate of malignancies in the
natalizumab group was 0.38 per 100 person-years and in the placebo group was 0.73 per 100
person-years.

Pooled MS and Active CD (Placebo-Controlled Studies)

The incidence and rate of malignancies in the pooled placebo-controlled studies of MS and
placebo-controlled studies of active CD is shown in the table below.
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Table 74. Placebo-Controlled Studies of MS and of Treatment Studies of Active CD: Rate of Malignancies

Preferred Term Placebo Natalizumab

Number of Subjects Dosed 1641 2799

Number of Subjects with a Malignancy 16 18

Total Person-Years 2226.64 3348.66

Annualized Rate* 0.72 0.54

Event
Basal cell carcinoma 4(0.18) 4(0.12)
Breast cancer NOS 3(0.13) 4(0.12)
Colon cancer NOS 0 2 (0.06)
Lung adenocarcinoma NOS 0 2 (0.06)
Bladder cancer NOS 0 1 (0.03)
Breast cancer in situ 1 (0.04) 1(0.03)
Breast cancer invasive NOS 0 1(0.03)
Cervical carcinoma stage 0 0 1(0.03)
Malignant melanoma 2 (0.09) 1 (0.03)
Metastatic malignant melanoma 0 1(0.03)
Breast cancer metastatic 1(0.04) 0
Breast cancer stage I11 1(0.04) 0
Malignant pleural effusion 1 (0.04) 0
Secretory adenoma of pituitary 1(0.04) 0
Squamous cell carcinoma of skin 1(0.04) 0
Uterine cancer NOS 1(0.04) 0

* Annualized Rate: per 100 person-years
NOTE

1: Entries are number of events (event rate). Event rate = (total no. of events / total person-years) x 100.
2: Preferred terms are presented by decreasing rate in the Natalizumab column.
(Values in the table above are taken from Page 240 of the Summary of Clinical Safety.)

In placebo-controlled MS and CD studies pooled, 18 natalizumab-treated subjects (0.6%) and
16 placebo-treated subjects (1.0%) developed malignancies. The overall rate of malignancy in
natalizumab-treated subjects was 0.54 per 100 person-years (18/3349.0 person-years) compared
to 0.72 per 100 person-years (16/2226.0 person-years) in the placebo group.

Concomitant Medications

No clear relationship between malignancies and concomitant steroids and/or
immunosuppressants in the natalizumab-treated group of short-term placebo-controlled CD
studies was found. Of the total of seven malignancies in the natalizumab-treated group, two
were treated with monotherapy, two with concomitant immunosuppressants, two with
concomitant steroids, and one with concomitant immunousppressants and steroids. However,
the number of subjects in each of the subgroups is small, making a determination difficult.

Post-marketing

The table below shows the frequency of malignancies by malignancy type in the post-marketing
setting.
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Table 75. Frequency of Malignancies By Malignancy Type in Post-Marketing

Cancer type HCP Cases Consumer Total
Cases Cases
Orarian cancer 1 1] 1
Melanoma 0 1 1
Skin cancer 1 1 2
Total 2 2 4

HCP: Health Care Professional
(Table above is taken from Page 499 of the Summary of Clinical Safety.)

The first was a case of ovarian cancer that was discussed in the Deaths section; the case of
ovarian cancer was diagnosed just one month after the patient’s first natalizumab infusion.

Each of the cases occurred shortly before market suspension, and with concomitant Avonex®
therapy. The second case was of melanoma of the left knee that was removed. The case of skin
cancer was a cancerous mole on the belly button region that resolved with outpatient surgery to
remove the mole. The other skin cancer was of the face that has not yet resolved; that patient
had an outpatient colonoscopy that revealed a pre-cancerous polyp in the colon. The very short
treatment periods of TYSABRIe due to its market suspension make a causal relationship with
the drug in the development of each of the malignancies unlikely.

Summary of Carcinogenicity

The rates of malignancies were higher in the natalizaumab-treated group than in the placebo-
treated group in short-term placebo-controlled CD studies (natalizumab: 1.60 per 100 person-
years vs. placebo: 0.60 per 100 person-years), but the rates in the placebo-controlled MS studies
were balanced across treatment groups (natalizumab: 0.38 per 100 person-years vs. placebo:
0.73 per 100 person-years), and the rates in the pooled MS and active CD placebo-controlled
studies were balanced across treatment groups (natalizumab: 0.54 per 100 person-years vs.
placebo: 0.72 per 100 person-years). No clear increase in risk of malignancy was found with
natalizumab treatment; however, the effects of natalizumab exposure beyond two years are
unknown in the clinical trial setting, and there may be effects that may require longer periods of
time to occur.

No clear relation between malignancies and concomitant immunosuppressant and/or steroid use

was appreciated; however, the analyses are limited by the small numbers of subjects with
malignancies in each of the concomitant medication categories.
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Discussion and Conclusions

Efficacy Summary
Induction

In the first induction study (Study CD301), the proportion of patients experiencing a clinical
response (CDAI decrease >70) at Week 10 was 7.8% higher for natalizumab than for placebo,
but statistical significance was not reached (56.4% vs. 48.6%; p=0.051). In a post-hoc analysis
of a subset of patients with CRP >2.87 mg/L (73% of the ITT population), the proportion that
experienced a clinical response at Week 10 was 12.8% higher for natalizumab than for placebo
(57.6% vs. 44.8%; nominal p=0.007). (The Sponsor’s rationale for using elevated CRP levels
was that CRP is a marker for ongoing inflammation.)

In the second induction study (Study CD307), an elevated CRP population was prospectively
selected to confirm the results of CD301. The proportion attaining a clinical response at Weeks
8 and 12 was 15.5% higher for natalizumab than for placebo (47.9% vs. 32.4%; p<0.001).

Maintenance

In the maintenance study (Study CD303), responders from Study CD301 were re-randomized to
natalizumab or placebo; the proportion of patients maintaining clinical response through an
additional six months was 33% higher for natalizumab than for placebo (61.3% vs. 28.2%j;
p<0.001). In a post-hoc analysis of the subset of patients that had an elevated CRP at baseline
of Study CD301, the results were similar: the proportion of patients maintaining clinical
response through an additional six months was 35% higher for natalizumab than for placebo
(60.5% vs. 25.8%; p<0.001).

Subgroup analyses

Subgroup analyses were done in each of the studies based on baseline medication use, prior
medication use, and reported response to prior therapies. In general, the treatment effects
appeared to be fairly similar to that of the respective overall study population. This suggests
that the treatment effect would be expected to be preserved for these subgroups, but the
analyses were all post-hoc. Also, analyses of clinical response in subgroups defined as
“failures” or “inadequate response to prior therapies” need to be interpreted with caution
because these cases were identified only by report and without prospective criteria for an
adequate therapeutic trial.
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Safety Summary

Progressive Multifocal Leukoencephalopathy (PML)

Natalizumab administration has been associated with three cases of PML. Although the two
PML cases in MS patients occurred with a concomitant interferon agent, the PML case in the
CD patient occurred with azathioprine use eight months prior and a history of deficient
hematopoiesis; thus, the data are insufficient to determine whether the risk of PML is limited to
patients with concomitant immunosuppressive therapies.

Based on the detailed review of possible cases of PML in patients exposed to natalizumab in
clinical trials in the dose suspension safety assessments described by Yousry et al., the risk of
PML is roughly 1 in 1000 patients treated with natalizumab for a mean of 17.9 months.

As no new cases of PML have been found in the dose suspension safety assessments, one focus
of this safety review has been to determine if infections, particularly serious infections, are
increased with natalizumab treatment versus placebo or with cumulative natalizumab dosing.
The safety databases used were the short-term placebo controlled CD study database
(natalizumab n=1182; placebo n=506), and the short and long term studies in CD database
(n=1563 exposed to natalizumab).

Other Infections

In the database of short-term placebo-controlled active CD studies, infections overall were
higher in the natalizumab group than the placebo group (40% vs. 36%), but serious infections
were nearly the same between the two groups (2.5% natalizumab vs. 2.4% placebo).
Natalizumab administration appeared to be associated with an increased incidence of atypical
and serious infections; these included viral meningitis, herpes infections, and atypical
pulmonary and gastrointestinal infections.

Concomitant Immunosuppressants and/or Steroids

Based on the short-term placebo controlled CD study database and the short- and long-term
studies in CD database, no clear association was found between concomitant
immunosuppressant and/or steroid use and infections or other AEs. In the short and long-term
dosing in CD population, a number of opportunistic pulmonary infections (mycobacterium
avium intracellulare, pneumocystis carinii, aspergillus, and burkholderia cepacia) were found.
No clear relation of these infections to number of infusions or to concomitant
immunosuppressant or steroid use was found.

Other safety issues

Hypersensitivity and infusion reactions were associated with natalizumab use, and are described
in the currently approved labeling. There was no clear increase in risk in carcinogenicity.
However, long-term follow-up data would be necessary to reliably assess the risk of
carcinogenicity.
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Benefit-Risk Considerations

When originally approved for the MS indication, there was an unprecedented treatment effect in
that population. Although the cases of PML changed the benefit-risk considerations, return to
market occurred largely because of the large treatment effect; a key decision on approval was
that natalizumab be returned to market as monotherapy based on the concern that PML risk
increases with increasing immunosuppression. The indication for monotherapy was supported
by the fact that one of the two pivotal MS studies was a monotherapy study.

The benefit and risk considerations in the CD population are considerably different from those
in the MS population. The treatment effect in the CD population (13% to 16% in induction,
33% to 35% in maintenance) was not as high as that in the MS population (absolute treatment
effect of 42% to 49%) nor is it clearly distinguished from approved CD therapies. With regard
to risk, CD patients are more likely to be on chronic immunosuppressant and/or steroid therapy
than MS patients.

The sponsor’s proposed indication is limited to those that are failures of prior conventional
therapies (where conventional therapies include mesalamine, immunosuppressants and
steroids).

An attempt was made to identify subgroups within the overall population for whom the benefit
to risk ratio may be more favorable.

First, subgroups for who the risks might be more acceptable might include those with prior
medication use or those with inadequate response to prior therapies. These patients would likely
be more severe and/or refractory than other patients. Across the categories based on prior
medication use and investigator-reported inadequate response to prior therapies (where prior
therapies included immunosuppressants, steroids, and/or anti-TNFs) the proportions
demonstrating clinical response were similar to those in the overall population, although no
subgroup demonstrated a strikingly higher clinical response.

Second, with regard to risk, it was not possible to identify characteristics with certainty that
may predict the development of PML as there were only three cases. Incidence of infections, in
particular opportunistic infections, were used as a surrogate for PML risk and were analyzed
across categories of concomitant medication use (monotherapy versus steroids and/or
immunosuppressants); no clear relation of infections to concomitant therapies was found.

Although a relationship between immunosuppressant and/or steroid use with infections was not
found, there remains the concern that the risk of infections and of PML might be higher with
concomitant therapies. The clinical response proportions across categories of concomitant
medication use were similar to the overall proportions suggesting that restrictions on
concomitant medication use could be considered an approach to reduce risks while maintaining
efficacy. However, that strategy has not been investigated prospectively.

Additional considerations relate to clinical practice.
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Cases of PML often present with neurological symptoms and signs; and may be identified more
readily in a neurology practice than in a gastroenterology practice. However, the background
rate of neurological signs and symptoms would be considerably less in a CD patient than in an
MS patient, allowing for easier detection of PML cases in CD patients.

The role of CRP in treating patients must be determined. In the maintenance study (CD303), a
post-hoc analysis of patients with baseline elevated CRP level showed similar efficacy to the
overall population. In one induction study (CD301), a subgroup selected based on elevated
baseline CRP was associated with greater efficacy but that was a post-hoc analysis. In the other
induction study (CD307), only patients with elevated baseline CRP were enrolled, so further
information was not gained on patients that do not have elevated baseline CRP.

Because CD patients may have flares while on therapy with natalizumab, and these may require
long-term therapy with steroids and/or immunosuppressants (whereas MS relapses are more
likely to require pulse steroids), it may be harder to attain a goal of strict monotherapy in CD
patients.

The role of brain MRIs, neurological exams by neurologists, JC virus testing and/or other
evaluations that may potentially decrease the risk of PML must be determined.
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Outstanding Items

The Division of Scientific Investigations inspection of selected sites is pending at the time this
Briefing Document was written.

Items below are pending at the time this Briefing Document was written; these items were
included in an Information Request Letter dated June 14, 2007.

1. Prior Medication Use
= (Clarify criteria used to define inadequate response to a prior medication.
= (Clarify terms used to categorize prior medication use.
= Add combination categories of prior medication use (i.e., “immunosuppressants or anti-
TNF”, and “immunosuppressants and anti-TNF”).

2. Concomitant Medication Use
= Provide numbers of subjects by category of medication (not only medication name).
» Add additional categories (i.e., “steroids with or without immunosuppressants”, and
“immunosuppressants with or without steroids™)

3. Subgroup Analyses of Clinical Response
= Based on prior and/or concomitant medication use (for each of the Phase 3 studies).
= By severity of disease at baseline (based on baseline CDAI).
= Based on baseline CRP.

4. Safety Analyses by Concomitant Medication Use
= Selected AEs (SAEs, infections, and serious infections) by concomitant medication
categories.
= Selected AEs (infections and serious infections) by concomitant medication use and by
number of infusions.

5. Other Requests

= Analyze results of Study CD303 with stratification based on smoking status as there is a
baseline imbalance.

= Explain why subjects with ileocolonic/colonic disease appeared to have a more
pronounced clinical response than subjects with disease confined to the ileum in Study
CD307.

= Explain variation in clinical response rates by world region.

=  Among subjects in Study CD301 who were eligible to participate in Study CD303,
summarize and compare characteristics for those who chose to participate and for those
who chose not to.

= Provide age-adjusted mortality rates for a general CD population and for a population of
comparable severity to those exposed to natalizumab in the CD studies.
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Appendix 1
Crohn’s Disease Activity Index (CDAI)

Figure 4. CDAI Score Calculation

CROHN'S DISEASE ACTIVITY INDEX {CDAI)

Variable Weighting factor
Total number of diarrheal stools for each of previcus 7 % 2
davs
Abdominal pain for each of previous 7 days % 5
Nene =10
Mild=1
Moderate =
Severe = 3
General well-being for each of previous 7 days % 7
Well=0

Below par=1

Poor=2
Very poor=3
Terrble = 4

All other mndices will be assessed by the Doctor at outpatient visit as follows:

Clinieal signs during the previous 7 days x 20
Arthritis or arthralgia = 1
Skin or month lesions = 1
Iritis or uveitis = 1
Ancrectal lesion =1
Other fistulae=1
Fever over 38 C during the week =1

Lomotil or other anti-diarrheal = 30
No=0,yes=1

Abdominal mazs x 10
None=10
Questionable =
Definite = 5

Anemia defined by hematocrit less than: % 6
For males: 47% — HCT value
For females: 42% —HCT value

(Standard weight (kg)* — Actual weight (kg) X %1
L Note: Mamimum correction
Standard weight® (kg) value is -10

Crohn’s disease Activity Index (CDAI) Total =
* Obtain from the Standard Height and Weight Tables, which will be provided.

(Figure above is taken from page 88 of the Clinical Study Report for Study CD307)
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Appendix 2

Study CD301 (Selected Study Results)

The tables below include the following information on previous medications for CD: (1)
response to initial treatment; (2) loss of response with continued treatment; (3) dependence on

treatment, and (4) reasons for discontinuation due to treatment

Table 76. 5-ASA Compounds: Response, Dependence, and Reason for Discontinuation — N (%)

Variable Statistics Placebo (n=181) Natalizumab (n=724) Overall (n=905)
Yes No Yes No Yes No

Responded to Initial 121 (67) 26 (14) 496 (69) 137 (19) 617 (68) 163 (18)

Treatment

Lost Response with 56 (31) 91 (50) 266 (37) 366 (51) 322 (36) 457 (50)

Continued Treatment

Became Dependent on 29 (16) 118 (65) 116 (16) 517 (71) 145 (16) 635 (70)

Treatment

Discontinued Due to 25 (14) 122 (67) 87 (12) 546 (75) 112 (12) 668 (74)

Adverse Events

Discontinued Due to 0* 10 (6) 0* 44 (6) 0* 54 (6)

Infusion Reaction*

* “Discontinued Due to Infusion Reaction”categorized as “(NA)” for 137 (76), 590 (81), and 727 (80)
subjects in placebo, natalizumab, and overall groups, respectively, based on marking of “NA” category on
Case Report Form for question “Discontinue due to Infusion Reaction”.

(Values in table above are taken from Page 295 of the Study Report for Study CD301.)

Table 77. Immunosuppressants: Response, Dependence, and Reason for Discontinuation — N (%)

Variable Statistics Placebo (n=181) Natalizumab (n=724) Overall (n=905)
Yes No Yes No Yes No

Responded to Initial 85 (47) 35(19) 349 (48) 133 (18) 434 (48) 168 (19)

Treatment

Lost Response with 34 (19) 85 (47) 154 (21) 329 (45) 188 (21) 414 (46)

Continued Treatment

Became Dependent on 16 (9) 103 (57) 80 (11) 402 (56) 96 (11) 505 (56)

Treatment

Discontinued Due to 45 (25) 75 (41) 185 (26) 298 (41) 230 (25) 373 (41)

Adverse Events

Discontinued Due to 0* 9(5) 0* 34 (5) 0* 43 (5)

Infusion Reaction*

* “Discontinued Due to Infusion Reaction”categorized as “NA” for 111 (61), 450 (62), and 561 (62)
subjects in the placebo, natalizumab, and overall groups, respectively, based on marking of “NA”
category on Case Report Form for question “Discontinue due to Infusion Reaction?”.

(Values in table above are taken from Page 295 of the Study Report for Study CD301.)

Table 78. Steroids: Response, Dependence, and Reason for Discontinuation — N (%)

Variable Statistics Placebo (n=181) Natalizumab (n=724) Overall (n=905)
Yes No Yes No Yes No

Responded to Initial 151 (83) 7(4) 616 (85) 27 (4) 767 (85) 34 (4)

Treatment

Lost Response with 46 (25) 111 (61) 219 (30) 423 (58) 265 (29) 534 (59)
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Continued Treatment

Became Dependent on
Treatment

60 (33)

97 (54)

258 (36)

385 (53)

318 (35)

482 (53)

Discontinued Due to
Adverse Events

21(12)

137 (76)

83 (11)

560 (77)

104 (11)

697 (77)

Discontinued Due to
Infusion Reaction*

0 (0)*

14 (8)

1(0)*

57 (8)

L (0)*

71 (8)

* “Discontinued Due to Infusion Reaction”categorized as “(NA)” for 145 (80), 585 (81), and 730 (81)
subjects in the placebo, natalizumab, and overall groups, respectively, based on marking of “NA”
category on Case Report Form for question “Discontinue due to Infusion Reaction”.

(Values in table above are taken from Page 296 of the Study Report for Study CD301.)

Table 79. Anti-TNF Therapy: Response, Dependence, and Reason for Discontinuation — N (%)

Variable Statistics Placebo (n=181) Natalizumab (n=724) Overall (n=905)
Yes No Yes No Yes No

Responded to Initial 54 (30) 15 (8) 225 (31) 66 (9) 279 (31) 81 (9)

Treatment

Lost Response with 279 (31) 81 (9) 96 (13) 192 (27) 119 (13) 236 (26)

Continued Treatment

Became Dependent on 2(1) 67 (37) 13 (2) 277 (38) 15 (2) 344 (38)

Treatment

Discontinued Due to 13 (7) 56 (31) 50 (7) 240 (33) 63 (7) 296 (33)

Adverse Events

Discontinued Due to 9(5)* 55 (30) 35 (5)* 212 (29) 44 (5)* 267 (30)

Infusion Reaction*

* “Discontinued Due to Infusion Reaction” categorized as “(NA)” for 5 (3), 44 (6), and 49 (5) subjects in
the placebo, natalizumab, and overall groups, respectively, based on marking of “NA” category on Case
Report Form for question “Discontinue due to Infusion Reaction”.

(Values in table above are taken from Page 296 of the Study Report for Study CD301.)

Table 80. Antibiotics: Response, Dependence, and Reason for Discontinuation — N (%)

Variable Statistics Placebo (n=181) Natalizumab (n=724) Overall (n=905)
Yes No Yes No Yes No

Responded to Initial 64 (35) 16 (9) 241 (33) 58 (8) 305 (34) 74 (8)

Treatment

Lost Response with 18 (10) 62 (34) 80 (11) 219 (30) 98 (11) 281 (31)

Continued Treatment

Became Dependent on 1(1) 78 (43) 15 (2) 284 (39) 16 (2) 362 (40)

Treatment

Discontinued Due to 15 (8) 65 (36) 39 (5) 261 (36) 54 (6) 326 (36)

Adverse Events

Discontinued Due to 0 (0)* 7(4) 2 (0)* 22 (3) 2 (0)* 29 (3)

Infusion Reaction*

* “Discontinued Due to Infusion Reaction” categorized as “(NA)” for 74 (41), 276 (38), and 350 (39)
subjects in the placebo, natalizumab, and overall groups, respectively, based on marking of “NA”
category on Case Report Form for question “Discontinue due to Infusion Reaction”.

(Values in table above are taken from Page 297 of the Study Report for Study CD301.)
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Appendix 3

Study CD303 (Selected Study Features)

Primary Endpoint - Contingent Sequential Analysis:

The contingent sequential analysis first tested the hypothesis of the primary endpoint at the 0.05
significance level. If the primary endpoint was significant, the hypothesis of the contingent
primary endpoint was to be tested at the 0.05 level. If the primary endpoint was not significant,
the hypothesis related to clinical remission was not to be tested as a contingent primary
endpoint.

Steroid Taper Algorithm:

All subjects receiving oral steroids are required to undergo a taper immediately upon entry into

Study CD303 (i.e., at Week 10 Study CD301) using the following algorithm:

e Subjects on doses equivalent to > 10 mg of prednisolone will begin their taper at a rate of 5
mg every 7 days until they reach a dose of 10 mg. If the patient is receiving 11-14 mg the
dose should be reduced to the equivalent of 10 mg prednisolone for 7 days, followed by the
standard taper schedule below;

e Subjects on doses equivalent to < 10 mg of prednisolone will be tapered at a rate of 2.5 mg
every 7 days until they are completely withdrawn.

e Subjects taking budesonide should be tapered at a rate of 3 mg every 3 weeks until they are
completely withdrawn.

Subjects whose symptoms worsen significantly may interrupt their taper by either halting the
dose decreases or by having their dose re-increased up to their baseline level. All subjects who
interrupt the taper must re-start within 4 weeks, continuing according to the algorithm outlined
above.

Subjects who re-increase their dose above baseline levels, which is considered rescue

intervention, or whose CDAI increases to > 220 AND there is > 70 point increase in the CDAI
score from the baseline (Week 12), will be considered treatment failures.
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Appendix 4

SAEs in Placebo-controlled Studies of MS

[Values in the table below are taken from the BLA Review 125104/15 Alice Hughes, M.D. and Susan S.
McDermott, M.D. (5/18/06) and confirmed with values in table found on pages 82-89 of the Summary of Clinical
Safety]

Table 81. SAEs in Placebo-controlled Studies of MS - SAEs that Occurred in > 0.1% of Natalizumab-
treated Patients (and at Greater Frequency than in Placebo-treated Patients)

Serious Adverse Event Placebo (n=1135) Natalizumab (n=1617)
% (No.) % (No.)
All 18.9% (214) 15.5% (251)
Infections and infestations 2.2% (25) 2.4% (39)
Urinary tract infection (UTD)* 0.5% (6) 0.6% (10)
Pneumonia* 0.2% (2) 0.4% (6)
Appendicitis 0.3% (3) 0.4% (6)
Urinary tract infection NOS 0.2% (2) 0.4% (6)
Viral infection NOS 0 0.2% (3)
Infection NOS <0.1% (1) 0.1% (2)
Pyelonephritis NOS <0.1% (1) 0.1% (2)
Sinusitis NOS <0.1% (1) 0.1% (2)
Urosepsis <0.1% (1) 0.1% (2)
Blood and lymphatic system disorders 0.2% (2) 0.3% (5)
Thrombocytopenia 0 0.1% (2)
Immune system disorders 0.2% (2) 0.8% (13)
Anaphylactic reaction 0.2% (2) 0.3% (5)
Anaphylactoid reaction 0 0.1% (2)
Hypersensitivity NOS 0 0.2% (4)
Metabolism and nutrition disorders
Dehydration <0.1% (1) 0.2% (3)
Nervous system disorders
Grand mal convulsion <0.1% (1) 0.1% (2)
Gastrointestinal disorders 0.8% (9) 1.2% (19)
Abdominal pain NOS 0 0.2% (4)
Appendicitis perforated 0 0.1% (2)
Colitis NOS 0 0.1% (2)
Gastritis NOS 0 0.1% (2)
Nausea 0 0.1% (2)
Hepatobiliary disorders
Cholelithiasis 0.3% (3) 0.6% (9)
Cholecystitis NOS 0 0.1% (2)
Skin and subcutaneous tissue disorders
Rash NOS <0.1% (1) 0.1% (2)
Urticaria NOS <1% (1) 0.1% (2)
Musculoskeletal and connective tissue
disorders
Localised osteoarthritis <0.1% (1) 0.1% (2)
Renal and urinary disorders 0.3% (3) 0.4% (7)
Reproductive system and breast disorders 0.5% (6) 0.7% (12)
Ovarian cyst 0 0.2% (4)
Cervical dysplasia 0 0.1% (2)
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General disorders and administrative site 0.7% (8) 0.8% (13)
conditions
Asthenia 0 0.1% (2)
Fatigue 0 0.1% (2)
Injury, poisoning and procedural 0.9% (10) 1.7% (28)
complications
Fall <0.1% (1) 0.3% (5)
Overdose NOS 0 0.2% (3)
Road traffic accident <0.1% (1) 0.2% (3)
Alcohol poisoning <0.1% (1) 0.1% (2)
Closed head injury 0 0.1% (2)
Head injury <0.1% (1) 0.1% (2)
Hip fracture 0 0.1% (2)
Post-procedural pain 0 0.1% (2)
Thermal burn 0 0.1% (2)

NOTE (1) A subject was counted only once within each system organ class/preferred term.
(2) Preferred terms are presented by decreasing incidence in the Natalizumab column within each system
organ class.
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SAEs in CD Placebo-Controlled Studies

Table 82. SAEs Occurring in > 0.2% of Natalizumab-treated Subjects and More Frequently than in
Placebo-treated Subjects (Short-term Placebo controlled Studies of CD)

Serious Adverse Event Placebo Natalizumab
(n=5006) (n=1182)
% (No.) % (No.)
All 14.0% (71) 14.9% (176)
Infections and infestations
Abdominal abscess NOS 0.2% (1) 0.3% (3)
Meningitis viral NOS 0 0.2% (2)
Urinary tract infection NOS 0 0.2% (2)
Neoplasms 0.2% (1) 0.7% (8)
Lung adenocarcinoma NOS 0 0.2% (2)
Blood and lymphatic system disorders 0 0.4% (5)
Anemia NOS 0 0.3% (4)
Immune system disorders 0.2% (1) 0.4% (5)
Hypersensitivity NOS 0 0.3% (3)
Nervous system disorders 0.2% (1) 0.5% (6)
Cardiac disorders 0 0.4% (5)
Respiratory, thoracic, and 0.2% (1) 0.3% (3)
mediastinal disorders
Pulmonary embolism 0 0.2% (2)
Gastrointestinal disorders
Intestinal obstruction NOS 0.6% (3) 0.8% (9)
Small intestinal obstruction NOS 0.4% (2) 0.8% (9)
Intestinal stenosis NOS 0 0.5% (6)
Vomiting NOS 0 0.3% (4)
Abdominal adhesions 0 0.3% (3)
Intestinal fistula 0 0.3% (3)
Gastrointestinal haemorrhage 0 0.2% (2)
Nausea 0 0.2% (2)
Peritonitis 0 0.2% (2)
Small intestinal perforation NOS 0 0.2% (2)
Hepatobiliary disorders 0 0.4% (5)
Cholelithiasis 0 0.3% (4)
Musculoskeletal and connective tissue disorders
Arthralgia 0 0.3% (3)
Renal and urinary disorders 0.2% (1) 0.3% (4)
Reproductive system and breast disorders 0 0.3% (4
Investigations 0.2% (1) 0.3% (3)
Surgical and medical procedures 0 0.2% (2)

[Values in the table above taken from pages 82-89 of the Summary of Clinical Safety]

[Design of table taken from BLA Review 125104/15 by Drs. Alice Hughes, and Susan S. McDermott (5/18/06) ]
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