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1. Imtroduction

An approval action is pending for a monoclonal antibody product that blocks IL12 and IL.23 and that
treats plaque psoriasis in adults, Stelara (ustekinumab). In review of the application, it was noted by the
Division of Dermatology and Dental Products that there was a case of posterior reversible encephalopathy
syndrome (PRES) reported in a 65-year-old female in a pivotal trial. They are requesting advice from the
Division of Neurologic Products on where and how. to describe this event in labeling.

The material submitted and reviewed includes the following:
e case report
e proposed label
e sponsor-provided response to FDA Request for Information
*  bibliography

2. Material submitted

2.1 Case report provided by sponsor

Subject C0743T09 006-017 is a 63-year-old woman w1th a 26-year history of psoriasis as well as

a history of alcohol abuse. She was enrolled in the ustekinumab trial on April 26, 2006 at a dose b(ﬁ)
of 45 mg subcutaneously as per protocol. She was treated approximately every 12 wecks for a

total of 12 doses. Her last dose was September 11, 2008. On ¢ years after

starting treatment with ustekinumab, she presented to an Emergency Room (ER) with nausea,

vomiting, headache, and seizure along with confusion. She had two witnessed seizures in the

ER. Her blood pressure was noted to be elevated at 152/92. A CT scan with and without

contrast showed a left thalamic hypodensity as well as some white matter changes in the

cerebellar region without any evidence of an acute stroke or hemorrhage. An MRI scan showed

similar abnormalities with hyperintensities in the cerebral hemisphere and the upper portion of

the left thalamus as well as in the right and possibly the left parietal periventricular white matter.

A CT angiogram showed no evidence of vasospasm or other abnormality. An EEG showed some

slowing of 6-7 Hertz but no epileptiform activity. A spinal tap was normal with the exception of

a mildly increased protein of 87 mg/dL. PCR for HSV, West Nile and JC virus were negative. b
Treatment included supportive care including anti-convulsant therapy. At discharge from the (6)
hospital == later, she was clinically improved. By final visit, she had returned to baseline

status without residual deficit including a normal MRI.
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According to = . , Neurologist and External Consultant, the most likely
diagnosis for this patient was PRES. Although at the time of hospital admission the leading . h(4)
diagnosis was alcohol withdrawal seizures, this was later considered unlikely as the patient
showed no other symptoms suggestive of a withdrawal syndrome. In addition, the MRI had
significant acute findings, which rapidly resolved with supportive care, which is characteristic of
PRES but not stroke or PML. Since the patient had received ustekinumab, and had a history of
an autoimmune disease (psoriasis), as well as alcohol abuse, it was unclear what role the drug
played in triggering her condition.

2.3 Literature review

PRES was first described by Hinchley in 1996 and since then has also been described in multiple
case reports and in a case series. This syndrome is recognized because of its MRI findings,
which are typically striking. The characteristic location of MRI findings is hyperintensities most
commonly in the white matter, but also in the grey matter in the T2-weighed sequences in the
parieto-occipital lobes. There has been some variability of radiographic findings that have been
reported, but the findings are generally most prominent posteriorly. Particularly characteristic of
the syndrome is the complete resolution of radiologic findings over time, often quite rapidly.

The findings seen on neuroimaging in PRES are felt to represent vasogenic edema as a result of
endothelial dysfunction and vasculopathy. Arising from leaky capillaries, the edema can be
caused by drugs that affect the endothelium either directly or secondarily as a consequence of
increasing blood pressure or blood volume. As noted by the sponsor, nothing is presently known
about ustekinumab to suggest that it would cause this type of change in cerebral perfusion and
endothelial function. Other drugs which have been associated with PRES, such as bevacizumab
and cyclosporine, have more plausible mechanisms as they have been associated with
hypertension and vasoconstriction.

Various associations have been described in the literature for PRES. In a retrospective analysis,
Lee reported that out of 38 episodes identified, co-morbid conditions or associations included
hypertension (68%), renal disease (45%), dialysis dependency (21%), malignancy (32%),
transplantation (24%), alcoholism (16%), and eclampsia (11%). Additionally there have been
numerous case reports in the literature that cite coexisting preeclampsia, eclampsia,
immunosuppressive drugs, immune-mediated diseases such as lupus, and even a case report of a
patient with psoriasis treated with cyclosporine.

3. Reviewer’s Comments

In the case reported by this sponsor, the presentation, time course of resolution, full recovery, all
are consistent with the diagnosis of PRES. The MRI features are not inconsistent with the
diagnosis: although a bit atypical in location, they are well within the range described in the
literature. Much as other cases reported in the literature, more than one potential association
confounds this case. This individual had an immune disorder (psoriasis) as well as a history of
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aicoholism, both of which have been reported to be associated with this condition. Hence, it is
premature at this point to say that ustekinumab caused PRES based on a single case in a large
series, which is confounded by other factors. :

4. Recox_nmendations

We recommend that this case be described as a line-listing in the Clinical Trials section under
Adverse Events rather than in the Warnings and Precautions section. This recommendation is
made because no causal relationship can be made between PRES and ustekinumab
administration at this time with only a single confounded case.

If the Division of Dermatology and Dental Products should wish to place a description of this
event in the Warnings and Precaution section of the label, then we do have some suggestions
about the wording for that section. Wording of the adverse event should mention that reversible
posterior leukoencephalopathy syndrome (RPLS), otherwise known as posterior reversible
encephalopathy syndrome (PRES), is a neurological disorder, which typically presents with
visual disturbance, seizures, confusion, and headache. These symptoms as well as the
characteristic changes seen on brain MR are typically reversible. The condition may be
associated with preeclampsia, eclampsia, acute hypertension, immunosuppressive therapy as well
as other factors. Treatment involves supportive care, including treatment of hypertension and
seizures if appropriate.
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1 Recommendations/Risk Benefit Assessment

1.1 Recommendation on Regulatory Action

From a clinical perspective, it is recommended that the application be approved.

1.2 Risk Benefit Assessment

Ustekinumab is a first-in-class, fully human IgG1K monoclonal antibody that binds to the p40

subunit of interleukin (IL)-12 and IL.-23. The applicant proposes the product for treatment of
adult patients (18 years or older) with chronic moderate to severe plaque psoriasis who are
candidates for phototherapy or systemic therapy. They propose a fixed weight-based dosing
regimen under which patients < 100 kg would receive 45 mg at Weeks 0, 4, and every 12 weeks
thereafter, and patients > 100 kg would receive 90 mg on the same schedule.

As required by the Complete Response letter (December 18, 2008), the applicant provided a
proposed Risk Evaluation and Mitigation Strategy (REMS) in their Complete Response
submitted January 9, 2009. The proposed REMS contamed the required elements as below:

1. aMedication Guide

2. a communication plan that provided for the dissemination of information about the
potential risks of serious infection and malignancy. The communication plan included:
Dear Healthcare Provider Letters
an intensive adverse event reporting awareness campaign (no specifics of this element
were provided),

¢ adescription of the audience for the communication plan,

e aschedule for when and how these letters/materials are to be distributed to healthcare
providers at the time STELARA (ustekinumab) is approved, and at specified intervals
thereafter, if this application is approved.

In the reviewer’s opinion, the proposed REMS provided in the initial submission of the
Complete Response was inadequate. However, the applicant’s revised proposed REMS
submitted June 26, 2009 is generally adequate in design to ensure that the benefits of
ustekinumab outweigh its risks (the proposed REMS was revised following several
communications with the Agency). Some content will require revision to delete promotional

and/or irrelevant statements = . Final review of the REMS by the
Division of Risk Management was pending as the chmcal review closed (a review addendum
will be provided).

The applicant conducted two adequate and well-controlled Phase 3 trials, C0743T08
(PHOENIX 1) and C0743T09 (PHOENIX 2), in which primary efficacy was assessed at Week
12 by the proportion of sub_]ects who achieved a 75% reduction in the Psoriasis Area Severity
Index (PASI 75). A major secondary endpoint was the Physician’s Global Assessment. The
Phase 3 trials provided substantial evidence of efficacy for ustekinumab in the treatment of
subjects with moderate to severe plaque psoriasis for both endpoints, for both doses and both
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weight categories. The reader is referred to the Medical Officer’s review of the original
submission for details of the efficacy data from these trials.

The Complete Response included safety data through Week 100 from C0743T09 and through
Week 24 for C0743T12 (ACCEPT). The most common adverse event in both trials was
nasopharyngitis, and this was also the case with data through Week 12 for C0743T09 provided in
the original submission. In the reviewer’s opinion, in neither trial did the data reveal a
worrisome pattern or frequency of adverse drug reactions over time. It should be noted that the
data from C0743T09 reflected an additional 48 weeks of follow-up since the 120-Day Safety
Update (data from C0743T12 reflected an additional 12 weeks of follow-up). No new safety
concerns were raised from review of the data submitted in the Complete Response.

The reader is also referred to the Medical Officer’s review of the original submission for
additional discussion of the risk-benefit assessment and other information pertaining to this
application. :

1.3 Recommendations for Postmarketing Requirements

The Agency has determined that only clinical trials will be sufficient to assess the risk of
serious infection and malignancy with use of ustekinumab. The applicant must implement
and/or adhere to their proposed plans for pharmacovigilance activities as below:

1. Continue the treatment of patients enrolled in the pivotal Phase 3 trials PHOENIX 1
(C0743T08) and PHOENIX 2 (C0743T09) for a total of 5 years.

Safety assessments at each scheduled visit should at a minimum include:
Vital signs

Evaluation for tuberculosis

Routine laboratory testing (chemistry and hematology)

Concomitant medication and adverse event review

Testing for antibodies to ustekinumab

At a minimum, the following additional evaluations should be performed:

e Pre-injection ustekinumab serum levels should be obtained for pharmacokinetic analysis
at each scheduled visit. '

» Complete physical examinations (including skin) should be performed at least annually.

2. PSOriasis Longitudinal Assessment and Registry

The PSOriasis Longitudinal Assessment and Registry (PSOLAR; study C0168703) is
ongoing for infliximab, and patients treated with ustekinumab should be added when
appropriate. It is based in North America and designed to collect data on psoriasis patients
eligible to receive systemic therapies, including generalized phototherapy and biologics. It is
intended to track adverse events in approximately 8,000 patients, and the applicant has
previously projected that 4,000 of these patients will have been exposed to ustekinumab.
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The registry will actively collect all serious adverse events and other targeted adverse
events (malignancies, tuberculosis, opportunistic infections, hypersensitivity reactions,
autoimmune disease, neurologic or demyelinating disease, congestive heart failure,
hepatotoxicity, and hematologic events). The registry should also include diverticulits as
a targeted adverse event. The registry will also collect data on disease activity and on
pregnancy outcomes. The applicant anticipates that the registry will last 8 years from the
enrollment of the last subject.

3. The applicant should establish 2 U.S.-based prospective, observational pregnancy
exposure regisiry that compares the pregnancy and fetal outcomes of women exposed to
ustekinumab during pregnancy to an unexposed control population. Outcomes of the
registry should include major and minor congenital anomalies, spontaneous abortions,
stilbirths, elective terminations, adverse effects on immune system development, and
other serious adverse pregnancy outcomes. These outcomes should be assessed
throughout pregnancy. Infant outcomes should be assessed through at least the first year
of hfe

4. The applicant should conduct a lactation study in women who are breastfeeding while
exposed to ustekinumab. This study may be conducted in a subset of women enrolled in
the U.S.-based pregnancy registry, who choose to breastfeed their infants and is intended
to assess for the presence of ustekinumab in breast milk and potential effects in nursing
infants.

5. The applicant should submit data analyses from the Nordic Database Initiative annually
for the duration of the study.

The Nordic Database Initiative (NDI) is a proposed prospective, 5+year extendable
study of adverse events in all psoriasis patients in Sweden treated with ustekinumab in
actual clinical practice. Per the applicant, Sweden has several healthcare databases that
together capture information on all persons living there. The applicant intends to _
combine the data from these registers into one analytical data set, and the applicant states
this will capture all psoriasis patients in Sweden and provide the denominator for
comparison of adverse events of interest. Per the applicant, the data set would allow for
several comparisons, including by disease and indication and with or without
ustekinumab exposure. They ultimately expect to follow approximately 4,000
ustekinumab patients for at least 10 years; however, the number of patients in the data set
will be a function of both the number of moderate to severe psoriasis patients in Sweden
and the uptake of ustekinumab.

The applicant will query these data sets for adverse events of special interest, such as
malignancies, infections, cardiovascular events, and deaths over the entire national
populations that can include Sweden and other northern European countries. These
analyses will be compared where relevant with outcomes from a disease/agent-specific
registry based in North America.
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6. The applicant should submit data analyses from the Pregnancy Research Initiative (study

C0168T71) annually for the duration of the initiative.

This initiative is ongoing in Sweden and Denmark for infliximab and patients treated
with ustekinumab exposure should be added when appropriate. It is a prospective, S-year
observational study of pregnancy outcomes in pregnant women with exposure to
ustekinumab in actual clinical practice, and of the health status of their infants during a
one-year follow-up period. This will be a current exposure-based cohort study in which
women with diseases of interest but without prenatal ustekinumab exposure, and their
infants, will serve as controls.

The applicant should defer evaluation of ustekinumab in pediatric subjects pending
analyses of safety data from adults in the trials C0743T08 (PHOENIX 1) and C0743T09
(PHOENIX 2) and the PSOLAR registry once completed. These safety analyses must
establish that there are no safety issues that would preclude study of pediatric subjects.
Pediatric studies should not be undertaken until there is agreement with the Agency on
the design of such studies.

1.4 Recommendations for other Post Marketing Study Commitments

The following are recommendations for Post Marketing Study Commitments:

1.

The applicant should further evaluate maintenance dosing (e.g. longer intervals, lower

_ doses).

The applicant should develop an immunogenicity assay that can measure anti-drug
antibodies (ADA) in the presence of levels of Stelara expected to be present in patients'
serum at the time of ADA sampling, This new assay should be used to assess ADA in
patient samples barked from the pivotal trials and/or to assess ADA in on-going clinical
trials.

The applicant should conduct an in vitro study or studies to determine whether IL-12
and/or IL-23 modulate CYP enzyme expression and whether ustekimumab is able to
reverse the effects of IL-12/IL-23 on CYP expression (e.g., in vitro hepatocyte study).
An alternative in vivo approach would be to determine the potential of ustekinumab for
the alteration of CYP substrate metabolism in psoriasis patients (e.g., a cocktail study
with CYP probe drugs).
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2 Introduction and Regulatory Background

2.1 Product Information

See Medical Officer’s review of original submission.

2.2, Tables of Currently Available Treatments for Proposed Indications

See Medical Officer’s review of original submission.

23 Availability of Proposed Active Ingredient in the United States

The active ingredient has not been approved in the United States.

2.4 Important Safety Issues With Consideration to Related Drugs

See Medical Officer’s review of original submission.

2.5 Summary of Presubmission Regulatory Activity Related to Submission

The application was initially submitted on November 28, 2007. A Complete Response letter
was issued on December 18, 2008 because of product quality and clinical deficiencies.
Pertaining to the product quality deficiencies, the Complete Response letter conveyed that
numerous drug product lots had failed the visible particulate matter assay specification at release
and during stability testing, and the application lacked documentation of a reasonable cause of
the visible particulate assay out-of-specification (OOS) results. Additionally, the application
lacked an accurate testing and sampling method for measurement of visible particulate matter.
The applicant was required to identify the root cause of the OOS results and to outline corrective
actions to ensure consistent product manufacture and testing. The applicant was also to develop
and validate a sampling and testing method for assessment of the level of visible particulates.
Pertaining to the clinical deficiency, the Complete Response letter conveyed that a Risk
Evaluation and Mitigation Strategy (REMS) was necessary to ensure that the benefits of Stelara
(ustekinumab) outweigh the risks of serious infections and malignancy (including theoretical
concerns of vulnerability to particular infections and heightened risk for malignancy from
blockade of IL-12/IL-23). Additionally, postmarketing clinical trials would be needed to further
assess these risks.
The proposed REMS must contain a
3. aMedication Guide
4. a communication plan that must provide for the dissemination of information about the
potential risks of serious infection and malignancy. The communication plan must at
minimum include: '
Dear Healthcare Provider Letters
an intensive adverse event reporting awareness campaign,
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a description of the audience for the communication plan,

a schedule for when and how these letters/materials are to be distributed to healthcare
providers at the time STELARA (ustekinumab) is approved and at specified intervals
thereafter, if this application is approved.

Additionally, the proposed REMS must include a timetable for assessment of the REMS that
shall be no less frequent than by 18 months, by 3 years and in the 7th year after the REMS is
approved.

Applicant’s Complete Response

With regard to the product quality deficiencies, the applicant submitted:

e aroot cause investigation for the OOS results for the visible particulate assay, which, per
the applicant, identified the root cause for the OOS results

» asampling and testing method for the assessment for the level of visible particulates in
the drug product with supporting documentation.

With regard to the clinical deficiency, the applicant submitted a proposed REMS consisting of
two parts: _
¢ the proposed REMS itself, consisting of a Medication Guide, a communication plan, and
a timetable for assessment and .
e a REMS supporting document which was said to provide a rationale for each of the
elements in the proposed REMS.
The submission also included a safely update and revised labeling.

2.6 Other Relevant Background Information

Since the original submission date, the product has received approval from the Canadian
Health Authority (Health Canada) and by the European Medicines Agency (EMEA).

3 Ethics and Good Clinical Practices

3.1 Submission Quality and Integrity

Medical Officer’s Review of the Proposed REMS

The proposed REMS as initially provided in the Complete Response submission was
insufficiently detailed, and the applicant was requested to submit a revised, more comprehensive
document. This review will not provide comments on all elements of each revised proposed
REMS submitted in response to Information Requests (there were several). The reviewer’s
comments will largely be limited to the proposed REMS initially submitted in the applicant’s
Complete Response, the revised proposed REMS submitted April 10, 2009 (the first revised
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proposed REMS that began to provide the necessary level of detail) and the revised proposed
REMS submitted June 26, 2009.
As previously stated, the Complete Response letter informed the applicant that the proposed
REMS must contain:
e aMedication Guide
e acommunication plan
e atimetable for assessments.

In the Complete Response letter, the Agency also suggested that the proposed REMS
submission include two parts: the proposed REMS itself and a REMS Supporting Document.
The following discussion describes the applicant s proposals for addressing the required
elements of the REMS and provides for the reviewer’s assessment of the applicant’s proposals.

The Division of Risk Management (DRISK) also reviewed the proposed REMS and supporting
document. The final DRISK risk consult was pending when the clinical review closed; therefore,
the conclusions regarding the adequacy of the REMS are the Medical Officer’s and should be
considered preliminary pending completion of the DRISK consult. An addendum will be added
to the clinical review on completion of the DRISK consult. ’

Medication Guide

Per the Complete Response letter, “STELARA (ustekinumab) poses a serious and significant
public health concern requiring the distribution of a Medication Guide. The Medication Guide is
necessary for patients' safe and effective use of STELARA (ustekinumab).” In addition to being
appended to the package insert, the applicant (and/or its affiliates) proposes to provide the
Medication Guide itself or the means to produce the document to “distributors, packers, or
authorized dispensers” for distribution to patients who receive a prescription for ustekinumab.
The applicant will also make the Medication Guide available on the STELARA™ websites-
* (patient and professional).
The draft Medication Guide did not include mention of the theoretical risks from IL-12/IL-23.

The Office of Surveillance and Epldemlology review of the Medication Guide was pending as
the clinical review closed.

Communication Plan

The applicant initially proposed a communication plan to compreherisively target
dermatologists, and health care providers likely to prescribe and/or administer ustekinumab.
Communication with theumatologists and oncologists would be limited to the adverse event
awareness campaign and continuing medical education (CME) portions of the communication
plan. This proposed approach was not sufficiently broad, as it would not have adequately
addressed practitioners who might see patients with complications associated with treatment, e.g.
the Healthcare Providers Letters would be distributed only to practitioners of dermatology.
Additionally, the target audience did not include certain other practitioners who might see
complications of treatment e.g. infectious disease specialists.

The Complete Response letter conveyed that the communication plan must include the four
elements presented in bold below (quoted from the Complete Response letter). Following each
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bolded quote are the applicant’s proposals for addressing each of the four required elements and
the reviewer’s assessment of the applicant’s proposals.

“1. Dear Healthcare Provider Letters to be distributed to dermatologists and other
specialties expected to use STELARA (ustekinumab), chronically to treat psoriasis, if the
application is approved, to provide information about complications potentially associated
with STELARA (ustekinumab). This letter should also inform healthcare providers about
any available registries that may enroll patients treated with STELARA (ustekinumab).”

The applicant proposed to distribute a Dear Healthcare Provider Letter with the package insert
(including Medication Guide) to the target audience which, for this element of the
communication plan, the applicant defined only as practitioners of dermatology. These materials
would also be available on the STELARA® professional website. The applicant would also
distribute Dear Pharmacist Letters.

The applicant appended draft letters to the proposed REMS provided in the initial submission
of their Complete Response. These letters were somewhat generic in that they provided
information that could apply to any immunosuppressant and lacked content that addressed the
theoretical concerns that might attach to IL-12/IL-23 blockade. Additionally, the draft letters
included irrelevant discussion of clinical trial data. Appropriately, the draft Dear Healthcare
Provider Letter provided in the initial submission of the Complete Response encouraged adverse
event reporting and advised of the PSOLAR registry (although in a limited fashion).

In response to an Information Request, on June 26, 2009, the applicant submitted a revised
draft letter. The revised document was more specific to ustekinumab, in that it included mention
of the theoretical risks from IL-12/IL-23 blockade (although the discussion could probably be
expounded). Additionally, the applicant appropriately deleted the discussion of the clinical trial
data. The document also encouraged reporting of adverse events and provided the methods for
so doing. Lastly, the document advised of the PSOLAR registry. In the reviewer’s opinion, this
revised document was generally acceptable.

“2. An intensive adverse event reporting awareness campaign at major national meetings
of appropriate specialties; if possible, develop and provide free-of-charge targeted CME
programs covering the basic science underlying recommendations about infectious
complications and the need for cancer surveillance.”

The applicant initially proposed to conduct an intensive adverse event reporting awareness
campaign at major national meetings of dermatologists, rheumatologists and oncologists. The
applicant would also attempt to develop and provide CME programs free-of-charge to educate on
“the basic science underlying the recommendations about infectious complications and the need
for cancer surveillance.” The applicant initially provided no details of the intensive adverse
event reporting awareness campaign. Aside from naming the specialties that would be targeted,
they essentially just restated this element of the communication plan from the Complete
Response letter.

In an Information Request sent to the applicant on February 23, 2009, the Agency requested
details of the adverse event reporting awareness campaign for each specialty and that the
applicant describe the goals for each specialty. The applicant responded in a submission with
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letter date March 5, 2009. In this submission, they had modified the campaign to focus on
dermatologists at major national scientific meetings, e.g. the annual and summer meetings of the
American Academy of Dermatology. They no longer intended to target rheumatologists or
oncologists in the campaign.

The submission included a sample of “campaign content” that could serve as the basis for
other materials to be used in the campaign (e.g. panel boards, brochures, etc.) and some details of
their proposed outreach efforts at scientific meetings. However, the submission did not include
any of the other materials (i.c. panel boards, brochures, etc.), and these materials would require
Agency review as they would be part of the REMS.

The sample of campaign content provided in the March 5™ submission was a two-page
document, much of it in question-answer format. The document included promotional
statements, irrelevant discussion of clinical trial data and discussion of risks that could apply to
virtually any immunosupressant. However, it aiso included some discussion of theoretical risks
that might attach to ustekinumab specifically, e.g. recurrent salmonella infections and the science
underlying the concern regarding the theoretical risks. It also included information about the
MedWatch Reporting System.

In the submission with letter date April 10, 2009, the applicant redefined the proposed
primary audience for the communication plan as oncologists, infectious disease specialists,
gastroenterologists, theumatologists, and dermatologists. Also, this submission included drafts
of educational materials (e.g. poster boards, journal ads) proposed for each of the target
specialties. The applicant also described their plans to partner with professional societies to
develop additional measures for educating their members on theoretical risks and included drafts
of letters to various societies. (Note: These letters would not be part of the REMS, as they are
not for distribution to prescribers). The applicant described their intentions to encourage patient
participation in the PSOLAR registry and that physicians refer patients to PSOLAR investigative
sites. The submission included a description of the applicant’s plans to develop a REMS website
and a draft of thelr Request for Proposal for development of accredited educational activities.

The April 10™ submission was the first to provide drafts of the content of assorted proposed
educational materials, e.g. service announcements for each specialty in the target audience.
Although the submission provided for more comprehensive content, the assorted documents
continued to include:

_ » promotional statements, e.g. “Centocor Ortho Biotech Inc.’s dedication to patient safety
includes long-term commitment to clinical trials...”

* discussion of information from the clinical trials not relevant to the REMS, e.g. “In
controlled studies of psoriasis patients receiving STELARA™, the rates of infection,
serious infection and malignancy were similar between patients treated with
STELARA™ and the placebo-control group.”

The submission also included information appropriate for the REMS and consistent with the
requirements detailed in the Complete Response letter. Examples follow:

e “Based on data from rodent models, there is a potential concern that blockade of IL-12
and IL-23 may heighten patients’ risk for malignancies.”

» “Reporting adverse events after drug approval is important to help Centocor Ortho
Biotech Inc. and the Food and Drug Administration (FDA) understand the safety profile
of STELARA™ _”
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The submission also included a screen-shot of the home page for the proposed REMS web
page, and listed items which would be housed on the web page, e.g. the Medication Guide, the
Dear Healthcare Provider Letter. However, the text for the home page itself was not submitted.
A revised screen-shot, submitted June 26, 2009, provided draft content of the home page 1tse1f

There was no o mention of theoretical concerns from IL-12/IL-23 blockade. “\M
Addltlonally, the screen-shot provided select information from the label that would not be
supportive of the REMS, e.g. the most common adverse reactions in the clinical trials.

The applicant submitted revised draft service announcements on June 26, 2009. The revised
documents no longer contained promotional content or discussion of clinical trial data. The
message appropriately focused on the science underlying the theoretical concerns from _use of
ustekinumab and advised of how to report adverse events. Additionally, the service
announcements were appropriately revised to be “specialty-specific”, e. g. the service
announcement for oncologists described that data from rodent models was the basis for the
theoretical concemns for heightened risk of malignancy.

“3. A description of the audience for the communication plan, stating specifi cally the types
and specialties of healthcare providers to whom the communication materials will be
directed. These should include non-prescribers in specialties likely to be consulted for
infectious or malignant adverse events.”

In the submission with letter date April 10, 2009, the applicant defined the primary audience
for the communication plan as oncologists, infectious disease specialists, gastroenterolo gists,
rheumatologlsts, and dermatologists (it had been defined otherwise in previous submissions
during the review cycle). This target audience is acceptable as it includes those likely to
prescribe the product and those who might see complications associated with use of the product.

“4, A schedule for when and how these letters/matenals are to be distributed to healthcare
providers at the time STELARA (ustekinumab) is approved, and at specified intervals
thereafter, if this application is approved.”

The applicant proposes to distribute the letters, Medication Guide and the professional label at
approval, and 6, 12, 18, and 36 months thereafter. This proposal is reasonable in the reviewer’s
opinion.

Timetable for Submission of Assessments
The REMS assessment will be submitted to the Agency FDA within 60 days of the close of
the interval in accordance with the following schedule:

Assessment Submission Timing Interval Relative to Approval

1st Assessment 18 months after approval
" 2nd Assessment 3 years after approval
3rd Assessment 7 years after approval
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This schedule is consistent with the minimal frequency outlined in the Complete Respbnse letter.

REMS Supporting Document

The Complete Response letter suggested that the REMS submission include a supporting
document. This document should be a document explaining the rationale for each of the
elements included in the proposed REMS...”

Background (Section 1)

The Background section included a discussion of the bases for the theoretical concerns
associated with ustekinumab use. The statement is similar to the stated clinical deficiency in the
Complete Response letter. The Background section is then divided into two sub-parts one each
devoted to discussion of the two categories of potential/theoretical risks in the context of
ustekinumab use (i.e. malignancy and serious infections and the theoretical heightened risk of
malignancy based on rodent data and the theoretical risk of susceptibilities/vulnerabilities to
particular serious infections based on events in humans who are genetically deficient in IL-
12/1L.-23).

Malignancy (Section 1.1)

In the reviewer’s opinion, rather than presenting some of the scientific data that provide the
basis for the theoretical concern regarding malignancy, the applicant was more focused on why
such data (again not presented) may not be relevant to patients treated with ustekinumab. The
applicant also included an overview of the malignancy data from the safety database of the Phase
3 studies, and these data do not provide a rationale for any element of the REMS.

In the reviewer’s opinion, the tone and content of this section of the document were
reminiscent of the position paper included in the Enhanced Risk Management Plan submitted
after the Advisory Committee meeting (see Medical Officer’s review of the original submission).
The discussion provided limited rationale for this element of the REMS and more served to
present counter arguments to the theoretical concern regarding malignancy.

Serious Infections (Section 1.2)

In the reviewer’s opinion, this section provides adequate rationale for the REMS. The section
includes discussion of theoretical concerns about specific types of infections (including serious
infections) that might attach to ustekinumab use. The applicant discusses animal data and
humans genetically deficient in the cytokines of interest.

Goal (Section 2) _

The goal of the REMS is stated as being “...to seek to ensure that the benefits of the drug
outweigh the potential risks of serious infection and malignancy.” This is acceptable and
consistent with wording in the Complete Response letter.

Additional Potential Elements (Section 3.1)
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This section discusses the elements of the REMS, i.e. the Medication Guide, commumcatlon
plan and the Dear Healthcare Professional Letter and is generally acceptable.

3.2 Compliance with Good Clinical Practices

See the Medical Officer’s review of the original submission.

3.3 Financial Disclosures

See the Medical Officer’s review of the original submission.

4 Significant Efficacy/Safety Issues Related to Other Review
Disciplines

4.1 Chemistry Manufacturing and Controls

To address the product quality deficiencies, the applicant was required to identify the root
cause of the OOS results and to outline corrective actions to ensure consistent product
manufacture and testing. Additionally, the applicant was to develop and validate a sampling and
testing method for assessment of the level of visible particulates. The Medical Officer’s
understanding of the product quality issues follows and is intended as an overview. The reader is
referred to the product quality review for the definitive, detailed discussion of these issues.

Prior to the Complete Response action, the applicant suggested that e used for
~=mme= the quality control visible particle assay and that the
particles were therefore artifacts of - “e—————— Investigations revealed that the particles
were not . The applicant
proposed changing to glass syringes ~ in the assay as a solution to the OOS

results. The product quality reviewer recommended a Complete Response action in part because
a root cause for the OOS results had not been determined (although, as stated, the applicant
believed the results were due to . In their Complete Response (and ina
response to an Information Request), the applicant 1nc1uded data to support that the

= were indeed the root cause of the OOS results. The applicant had modified the assay to
use glass syringes and provided data from the modified assay to support that this change would
provide a reliable sampling method.

Stability data at recommended storage temperature received in August 2008, suggested an
increased rate of translucent visible particles at 4°C in each successive drug product lot. While
there were no stability failures, the applicant’s trending analysis revealed that validation batches
would not meet the proposed == . shelf-life. These findings prompted an out-of-trend
(OOT) investigation of the differences betwecn the clinical lots and validation lots. The visible
particles were found to contain and were of the same composition as those
formed in the drug product under stressed/accelerated conditions (but of different composition
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than particles that prompted the OOS investigations). The -== reflected normal degradation.
The === suggested possible - .
be definitively determined. It is thought that that increased degradation in the validation batches
compared to the clinical batches might have been enhanced by the e used for the
assay. The applicant’s proposals to address the OOT results, included changing the shelf-life to
12 months, changing the release specification to category B, and continuing the OOT root cause
investigation. The product quality reviewer concluded that commitments made by the applicant
should “adequately address safety concerns.”

The commercial acceptance criterion was for particles to be < C at release. Per the
applicant’s response to an Information Request (submission date May 1, 2009), samples taken
from clinical batches (both 45mg and 90 mg) had particle categories from B to D (45mg) and C
to D (90mg). This submission included analyses comparing safety and efficacy outcomes for
subjects who received product with visible paruculate levels > C to those who received product
with levels of <C (<B). See Section 7.7 of this review.

4.2 Cllmcal Microbiology

The product is not an antimicrobial.

4.3 Preclinical Pharmacology/Toxicology

See the Medical Officer’s review of the original submission.

4.4 Clinical Pharmacology

4.4.1 Mechanism of Action

See the Medical Officer’s review of the original submission.

4.4.2Pharmacodynamics

- See the Medical Officer’s review of the original submission.

4.4.3Pharmacokinetics

~ See the Medical Officer’s review of the original submission.
5 Sources of Clinical Data
5.1 Tables of Clinical Studies
See discussion of studies in Section 5.3

Page 16 of 46

b(4)



Clinical Review

Brenda Carr, M.D.

BLA 125261 Complete Response
Stelara (ustekinumab)

5.2 Review Strategy

See Section 7.

5.3 Discussion of Individual Studies

The applicant submitted data from three studies:

1. C0743T09
2. C0743T12
3. C0743T10

C0743T09 (T09; PROENIX 2): A Phase 3, Multicenter, Randomized, Double-blind,
Placebo-controlled Trial Evaluating the Efficacy and Safety of Ustekinumab (CNTO 1275)
in the Treatment of Subjects with Moderate to Severe Plaque-type Psoriasis

This ongoing Phase 3 trial is one of the pivotal trials and is intended to continue through
Week 264 (five years). The applicant provided data through Week 52 in the 120-day Safety
Update, and the Complete Response provided for data through Week 100. This trial is now in
the long-term extension phase (which continues through Week 264). The long-term extension
began at Week 52, at which point all subjects began receiving ustekinumab. Subjects who
entered the long-term extension phase of the trial will continue to receive the same dose and
schedule of ustekinumab that they were receiving at Week 52. The trial remained blinded until
all subjects completed the Week 52 visit and the Week 52 database was locked. After the
unblinding, dose interval adjustment (from every 12 weeks to every 8 weeks) or dose escalation
(from 45mg to 90mg) is allowed at the investigator’s discretion. Subjects who continued dosing -
every 12 weeks received treatment at Weeks 64, 76, and 88. Subjects whose dosing interval was
increased to every 8 weeks received treatment at Weeks 60, 68, 76, and 84.

Subjects had follow-up generally every 4 weeks through Week 52. Follow-up will
generally be every 12 weeks during the long-term extension phase (i.c. after Week 52).

C0743T12 (T12:ACCEPT): A Phase 3, Multicenter, Randomized Study Comparing CNTO
1275 and Etanercept for the Treatment of Moderate to Severe Plaque Psoriasis

This Phase 3 trial is ongoing and is intended to continue through Week 64. This trial enrolled
subjects with moderate to severe psoriasis, who had an inadequate response to, were intolerant
to, or had a contraindication to cyclosporine, methotrexate (MTX) or psoralen plus ultraviolet A
light (PUVA). The primary objective of this trial was to compare the efficacy of ustekinumab to
etanercept and evaluate the safety of ustekinumab and etanercept in the treatment of subjects
with moderate to severe plaque psoriasis. The primary endpoint was the proportion of subjects
who achieved a PASI 75 response at Week 12. The applicant provided data through Week 12 in
the 120-day Safety Update. The Complete Response provided for data through Week 24.

After Week 12, subjects who remained in the study received (or are to receive) treatment as
below:
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* Week 12 PGA responders (PGA < 2) who experienced recurrence of psoriasis at or prior
to Week 40 were retreated with their original dose of ustekinumab (if randomized to
ustekinumab dose groups) or with ustekinumab 90 mg (if randomized to etanercept
group) at the visit when the recurrence of psoriasis occurs and 4 weeks later.

e Week 12 PGA nonresponders received their original dose of ustekinumab (if randomized
to ustekinumab dose groups) at Week 16, or ustekinumab 90mg (if randomized to
etanercept group) at Weeks 16 and 20.

Note: The PGA was a composite score mathematically-derived from the assessment of
induration, erythema and scaling.

Prior to Week 12 (i.e. Weeks 0 through 12), subjects were dosed as below:

Group 1: Ustekinumab 45 mg at Weeks 0 and 4
Group 2: Ustekinumab 90 mg at Weeks 0 and 4
Group 3: Etanercept 50 mg twice weekly through Week 12.

C0743T10
The applicant conducted a randomized, double-blind, placebo-controlled Phase 2 study which

evaluated ustekinumab for treatment of psoriatic arthritis. Subjects were followed through Week
36, and there were two dosing groups:
® Group 1: 90 (or 63) mg of ustekinumab SC at Weeks 0, 1, 2, 3 and placebo at Weeks 12

and 16 _
e Group 2: 90 (or) 63 mg of placebo SC at Weeks 0, 1, 2, 3 and ustekinumab at Weeks 12

and 16.
- This study had been completed by the time of submission of the 120-day Safety Update. See

Section 7.1.1 for additional comment on this study.
6 Review of Efficacy
Efficacy Summary

6.1 Indication

6.1.1 Methods

See the Medical Officer’s review of the original submission and Section 6.1.10 of this review.

6.1.2Demographics

See the Medical Officer’s review of the original submission.
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6.1.3 Patient Disposition

See the Medical Officer’s review of the original submission and Section 6.1.10 of this review.

6.1.4 Analysis of Primary Endpoint(s)

See the Medical Officer’s review of the original submission.

6.1.5 Analysis of Secondary Endpbints(s)

See the Medical Officer’s review of the original submission and Section 6.1.10 of this review.

6.1.6 Other Endpoints

See the Medical Officer’s review of the original submission.

6.1.7 Subpopulations

See the Medical Officer’s review of the original submission.

6.1.8 Analysis of Clinical Information Relevant to Dosing Recommendations

See the Medical Officer’s review of the original submission.

6.1.9Discussion of Persistence of Efficacy and/or Tolerance Effects

See the Medical Officer’s review of the original submission.

6.1.10 Additional Efficacy Issues/Analyses

The EMEA requested inspection of an investigational site in Canada as the investigator had
not conducted the global assessment in accordance with the protocol. Specifically, this
investigator based his global evaluation on his clinical assessment of overall disease status, a
more appropriate way to assess global status in the reviewer’s opinion, rather than the
mathematically-derived assessment called for in the protocol. (Note: The applicant apparently
did not submit the scale for Agency review/comment until after the Phase 3 trails were
underway; the Agency would not have agreed to a derivative global scale).

Per the statistical review of the applicant’s Complete Response done by Dr. Fritsch, “(a)fter
the EMEA inspection, the applicant updated the datasets using information from the original
source data so that the PGA scores from this investigator reflected the intent of the protocol. The
use of the modified PGA scores does not alter the efficacy conclusions of Studies 08 and 09,
which demonstrated that ustekinumab is effective in the treatment of psoriasis.”

The modified PGA had little to no impact on PGA outcomes, with rates of success remaining
essentially the same as under the original analyses. The original and modified PGA success rates
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are presented in the table below from the statistical review. Dr. Fritsch stated in her review that
the modified Week 12 PGA results may be used in labeling, and the Medical Officer agrees.

Table 1 from the Statistical Review

Ustekinumab Ustekinumab Placebo
45 mg 90 mg

Study 08 N=255 N=256 N=255
Original 154 (60%) 158 (62%) 10 (4%)
Modified 151 (59%) 156 (61%) 10 (4%)
Study 09 N=409 N=411 N=410
Original 278 (68%) 302 (73%) 20 (5%)
Modified 277 (68%) 300 (73%) - 18 (4%)

7 Review of Safety
Safety Summary

7.1 Methods

7.1.1Clinical Studics Used to Evaluate Safety

New safety data were submitted from two ongoing studies (discussed further below; also see
Section 5.3);
1. C0743T09 (T09; PHOENIX 2): data through Week 100
2. C0743T12 (T12; ACCEPT): data through Week 24
The Complete Response included the following data for these studies:
e Serious adverse events
e Adverse events leading to discontinuation of study agent
e Common adverse events
o Updated exposure numbers.

The applicant also included data through Week 36 for study C0743T010 (T10). This study
evaluated ustekinumab in the treatment of psoriatic arthritis. Study T10 had been completed
when the 120-Day Safety Update was submitted (April 4, 2008). The applicant included some
information about serious adverse events that occurred in this study in the 120-Day Safety
Update (including the one serious infection of respiratory tract infection in a subject who had
received two doses of ustekinumab), and these have been previously discussed in the Medical
Officer’s review of the original submission. The 120-Day Safety Update also described the one
malignancy that was reported in the ustekinumab group through Week 36 (basal cell carcinoma)
and also included some information regarding injection site reactions. The 120-Day Safety
Update provided limited discussion of discontinuations due to adverse events and common
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adverse events. The Complete Response provided for details and/or presentations not included

-in the Safety Update: tabulations of serious adverse events (brief narratives were provided in the
Safety Update), discontinuations due to adverse events and common adverse events. This trial
will not be further addressed in this review, as the serious adverse events were described in th
Medical Officer’s review of the original submission. '

The applicant did not provide new safety information for the other ongoing Phase 3 trial

C0743T08 (T08; PHOENX 1) in the safety update submitted in the Complete Response, as no
database lock had occurred for this trial since the 120-Day Safety Update. In response to an
Information Request, the applicant submitted a summary of serious adverse events in T08 that
occurred post-database lock for the 120-Day Safety Update (see Section 7.7).

7.1.2 Adequacy of Data

The data were reviewable.

7.1.3Pooling Data Across Studies to Estimate and Compare Incidence

Data from T09 and T12 were not pooled because of the differences in study designs (See
Section 5.3) and the differences in collection of safety data. In T09, collection of adverse event
data was by query at the investigative site; in T12 collection of these data was via subject diaries
(in which subjects were to daily record any events). :

7.2 Adequacy of Safety Assessments

7.2.10verall Exposure at Appropriate Doses/Durations and Demographics of Target
Populations :

The Complete Response provided for approximately an additional 12 months of exposure of
1,212 subjects to ustekinumab (45mg and 90mg combined) in study T09 since the 120-Day
_Safety Update. The submission provided for an additional 6 months of exposure to ustekinumab
from T12 for 556 subjects who were randomized to ustekinumab treatment at baseline and
approximately 7 weeks of exposure for subjects who crossed over from etanercept treatment to
ustekinumab.

Applicant Table 8 Summary of duration of follow-up and exposure through Week 100; ustekinumab-treated subjects in
C0743T09
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Ustekinumab
45 mg™® 90 mg® Combined
Subjects treated | 606 606 1212
Avg duration of follow-up (weeks) 87.58 88.99 : 88.28
Avg exposure (weeks) 77.37 78.11 77.74
Avg number of ustekinumab
administrations 8.7 8.6 86

* Placebo crossover subjects are included after crossover to ustekinnmab.
b Subjects randomized to 45 mg who had a dose escalation to 90 g8 wks are included in the 45 mg group.

Applicant Table 7: Summary of duration of follow-up and exposure through Week 24; ustekinumab-treated subjects int
C0743T12 .

Ustekinumab  Etanercept—>  Combined

45 mg 90 mg Only 90 mg Ustekinumab®
Treated subjects 209 347 556 197 753
Avg duration of follow-up
(weeks) 23.7 24.0 239 6.7 194
Avg exposure (nnmber of
administrations) 23 2.3 23 16 21

* Includes subjects randonuzed and treated with ustekinumab and those who were treated with ustekinumab
after crossing over from etanercept.

7.2.2Explorations for Dose Response

Data presentations included presentations by treatment group, i.e. those who received 45mg -
and those who received 90mg of ustekinumab.

7.2.3Special Animal and/or In Vitro Testing

See the Medical Officer’s review of the original submission.

7.2.4Routine Clinical Testing

See Section 7.4.2.
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7.2.5Metabolic, Clearance, and Interaction Workup

See the Medical Officer’s review of the original submission.

7.2.6Evaluation for Potential Adverse Events for Similar Drugs in Drug Class

This product is first-in-class.

7.3 Major Safety Results

7.3.1Deaths

The applicant reported 10 deaths in the development program, five of which have been
previously reported to the BLA (in the original submission and 120-day Safety Update). Five
deaths have been reported since the120-day Safety Update:

C0743T08-007-011 _
This subject was a 50 y/o female with a history of seizure disorder and alcohol and intake
who was diagnosed with pneumonia, pancreatitis, petit mal seizure, and urinary tract infection on _
Day 61 prior to receiving ustekinumab (received placebo at Day 1/Week 0 and Day 28/Week 4). h(ﬁ)
She was hospitalized on Day 61  ~===memme  for the adverse event of petit mal epilepsy and
was diagnosed with the serious adverse event of pneumonia the day after admission. She was
discharged on ~eww=mmm  (Day 65), and all events were reported to be resolved on that date.
She received 90 mg of ustekinumab Day 94/Week 12, Day 119/ Week 16 and Day 199/Week 28.
She was randomized to the withdrawal group at Week 40, and ustekinumab was reinitiated at
Week 84 (Nov. 20, 2007) with loading doses that week and at week 88 (Dec. 12, 2007).
However, she received no additional doses after Week 88 because of elevated liver function tests
and concerns that she might have resumed alcohol consumption. She was hospitalized with end-
stage liver disease, alcohol withdrawal, hepatic encephalopathy, and seizure disorder, hypoxic
respiratory failure, bilateral pneumonia, and colitis On  essss=m——  (approximately 9 to 10
months after last dose of ustekinumab). She was transferred to hospice care the same day and
died the following day ~*===wm=s . The causes of death included hypoxic respiratory failure,
bilateral pneumonia, end-stage liver disease and colitis. An autopsy was not performed.

C0743T08-202-002

This subject was a 42 y/o male who received 90mg of ustekinumab on Day 29/Week12, Day
113/Week 12, Day 211/Week 28 (June 12, 2006, July 11, 2006 and October 17, 2006). He had
received placebo at Weeks 0 and 4. He committed suicide 0N  emmummmmese—mm—=  No autopsy

~ was performed.

C0743T09-005-016
. This subject was an 80 y/o female received placebo at weeks 0.and 4. She received eight
doses of ustekinumab 45 mg on Day 83/Week 12 through Day 623/Week 88 (Feb. 12, 2008).
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She had a history of hypertension and her body mass index (BMI) was 29.3. This subject also
experienced herpes zoster on Day 503 (not a serious adverse event; not treated; resolved Day

529; ustekinumab resumed on Day 533). On October 1, 2008, the subject’s daughter informed

the investigator that her mother was hospitalized and dled on due to a heart b(ﬁ)
attack followed by a stroke. An autopsy was not performed. The subject was reportedly taking

celecoxib at the time of the myocardial infarction. She had received her last dose of study agent

at Week 112 (July 30, 2008), approximately 8 weeks before her death.

Subject C0743T12-1018-002 ‘
This was a 25 year-old male who received ustekinumab 90 mg (Weeks 0 and 4; July 25 and
August 22, 2007, respectively). On progressive decrease in motor function of
right arm and leg (reported onset February 23, 2008) was reported and resulted in hospitalization.
Symptoms had progressed to include inability to write or grasp. He did not have any other
neurologic deficits, Emergency room (ER) evaluation revealed (+) 2/5 strength of the right
upper extremity (RUE). A computerized tomography (CT) scan of the head revealed “no active b(ﬁ)
bleed/MLS, bilateral MRC versus a polyp.” Examination on wesss===  revealed RUE
strength of 4/5, but his grip was “2-3/5.” He had hyperreflexia on the right side, and sensory was
intact. The admitting diagnoses were subacute right arm weakness and possible multiple
sclerosis. Findings from a magnetic resonance imaging (MRI) scan of the brain done s
== were nonspecific but possibilities included subacute infarction, an evolving encephalitis or
a demyelinating process (from review of the MRI report). A cerebrospinal fluid examination on
e 1evealed no cells or organisms and no growth at 2 days. Fungal cultures and
oligoclonal bands were negative. He was discharged on =~ =====m=mm.  on acetylsalicylic acid
81 mg daily with a diagnosis of possible stroke or demyelinating disease and was scheduled for
neurology clinic after 3 weeks.
On ewmsems  he returned to the emergency room with the chief complaint of right lower
extremity weakness and gait difficulty for 2 days, and his RUE weakness had progressed. An
MRI scan of the brain revealed a lesion in the left posterior frontal lobe with hyperintensity
signal diffusion image without mass effect. Differential diagnoses included infarction,
neoplasm, vascular malformation or inflammatory adhesion. Cerebrospinal fluid (CSF) studies 0(6
showed no inflammatory cells or protein invasion and no bands, negative Gram stain, and )
angiotensin-converting enzyme (ACE) in CSF was normal. He was admitted to the neurology
SETVICE O  wmmm—m Physical examination findings included increased motor tone in the
right upper and lower extremities, right-sided hemiparesis, and weakness in the right upper and
lower extremities (worse in upper).
During this hospitalization, the subject's human immunodeficiency virus (HIV) test
result was positive and reported as a new serious adverse event with onset date of May 5, 2008.
His CD4 lymphocyte count was 14 on May 1, 2008 (units and reference range not provided).
Retrospective testing of a stored baseline serum sample revealed that the subject was HIV
antibody positive at screening for study enrollment. Also, his absolute lymphocyte count at
screening was 0.66 x 103/uL (normal range 1.02-3.36 x 103/pL; CD4+ count not known). An b (6
infectious disease consult was obtained. He was prescribed sulfamethoxazole/trimethoprim DS )
and azithromycin. He also had electroencephalogram (EEG) abnormalities, but no seizure
activity. He was discharged on ==ememe ; in fair condition with discharge diagnoses of
probable progressive multifocal leukoencephalopathy (PML) and newly diagnosed HIV.
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He was hospitalized wms==  With complaints of progressive weakness, fever, headaches,
nausea, and vomiting for 2-3 days. On admission, findings included slurred speech and 0/5 right-
sided strength. The admitting diagnosis was likely PML versus lymphoma versus infection.
Treatment included prophylactic antibiotics and highly active antiretroviral treatment (HAART).
An MRI scan of the brain done === revealed the left frontoparietal abnormality had enlarged,
but the overall findings were nonspecific. However, the report (reviewed by this Medical b(6)
Officer), closes with the following comment: “The appearance is not particularly suggestive of ,
central nervous system lymphoma, PML or toxoplasmosis.” A blood culture grew methicillin-
resistant Staphylococcus epidermidis (MRSE), which was treated with vancomycin, On e
=== 2 lumbar puncture revealed mildly elevated protein in the CSF, normal glucose, and
cultures were negative. Jakob-Creutzfeldt (JC) virus and cytomegalovirus (CMV) were negative
by polymerase chain reaction (PCR) testing of spinal fluid. He received piperacillin/tazobactam
for a possible aspiration pneumonia and fluconazole for a presumed yeast infection (the latter
discontinued because of elevated LFTs).
A brain biopsy was performed on ~ ===mm  Stains were negative for Toxoplasma; -
bacteria and fungi were negative, but several cell nuclei were suspicious for PML. Sections sent
out for PML staining revealed no immunostaining evidence of PML. From the pathology report
reported on June 27, 2008 (reviewed by the Medical Officer):

n ologic D 08is

PARTIAL TISSUE LIQUEFACTION BY FOAMY MACROPHAGES, AND M <] 5 RGED
ASTROCYTIC NUCLE) ARE VERY LARGE, BUT NOT BlZARREEs'[SEE CO’IHL%E!?T?S‘S SOME OF THE ENLA

IMMUNOSTAIN FOR TOXOPLASHA 1S NEGATIVE, AND BOTH BAGTERIAL A.ND FUNGAL STAINS ARE NEGAM

Comment

The biopsy Is not diagnostic, and stains for Toxoplasma, booteri wnd fungl are negative, bist there are several
bio 3 R call nudal
su;pw{:aous for progressive multifocs! laukos (polyomavirel infaction). The background of enlarged astrocytic nuclel
. Bnd foamy macrophsges ks that expected in s fakly advanced lvsion of PML, but the few suspicious nudle] are not disgniostic alones.

InPML fesions that are somewhat ¥
Mot o that ot m 6‘\:’ m ground glass nucle] If any remain. Sactions are beinp sent out for PML

From the addendum reported July 7, 2008:

o8
) LEFTDEEP SUBCORTICAL STEREGTACTIC BIOPSY — NO IMMUNOSTAINING EVIDENCE
EGATIVE STAININ
. PROGRESSIVE MULTIFOGAL LEUNORNG EPHALOPATHY,

Addendum Comment
immunostaining (Genzyme Specimen # 08-50797570-MH) is negutive for PML virus,

. SEE L Avbrnrriromth Olamecd M Foe M - 3. . = -

He was found to have a left upper extremity cellulitis on  w—————— and was
treated with vancomycin. On the following day, he developed a fever (102.4), hypotension,
(systolic blood pressure 50 — 60°s), and he became more lethargic. He was treated with IV .
antibiotics and IV fluids and was transferred to the intensive care unit. That evening, he b(a)
experienced respiratory distress and was diagnosed with sepsis. The subject received fluid
resuscitation and pressor agents and was ultimately intubated. He experienced a 20-minute
episode of ventricular tachycardia. He developed acute renal failure on ™= (secondary to
acute tubular necrosis). He was started on empiric metronidazole for possible Clostridium
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difficile diarthea. Post anoxic encephalopathy was apparently diagnosed on == He
developed disseminated intravascular coagulation and multi-system organ fallure Bronchial
cultures were positive for Escherichia coli. He experienced atrial fibrillation on “ess  On

wemsmmm  the family agreed to terminal extubation, and he expired the following day. An b(s)
autopsy was not performed (this was reconfirmed in the applicant’s response to an Information
Request; submit date: April 27, 2009), and the primary cause of death was not reported.

In the reviewer’s opinion, the available information does not support that this subject had

PML. Even if a diagnosis of PML were to have been established, his HIV status would
confound any attribution of causation to ustekinumab.

Subject C0743T12-2017-00004

This subject was a 48-year-old female who was treated with etanercept She was involved in
a motor vehicle accident in which she was ejected from the car. She was taken to a hospital
where she was pronounced dead.

7.3.2Nonfatal Serious Adverse Events

Nonfatal serious adverse events are discussed below.

Serious adverse events study T09 through Week 100

From Appendix A.3, a total of 117 serious adverse events were reported in ustekinumab-
treated subjects (9.7%) through Week 100. The proportions of subjects experiencing a serious
adverse event were similar between the two dosage groups: 61 (10.1%) in the 45 mg group and
56 (9.2%) in the 90 mg group. “Cardiac disorders” was the system organ classes (SOC) in which
serious adverse events were most commonly reported, and 8 events were reported in both dosage
groups (1.3% in both groups). The most commonly reported serious adverse event was coronary
artery disease: 4 (0.7%) in the 45 mg group; 1 in the 90 mg group. The other events for which
there were multiple reports were “angina unstable” [2 (0.3%) in each group] and myocardial
infarction [2 (0.3%) in the 45 mg group and 1 (0.2%) in the 90 mg group]. “Injury, poisoning
and procedural complications” was the SOC with the second highest number of serious adverse
events, and there were single reports of 15 events in similar proportions between groups (1.3% in
the 45 mg group and 1.2% in the 90 mg group).

A total of 15 serious adverse events were reported in the “Neoplasms benign, malignant and
unspecified (incl cysts and polyps)” SOC, and the proportions were comparable between groups:
6 (1.0%) in the 45mg group and 9 (1.5%) in the 90mg. Of the 15 events, 12 were malignancies 8
of which occurred in the 90mg group (1.3%) compared to 4 in the 45mg group (0.7%). All of
the malignancies reported as serious adverse events were solid tumors. Prostate cancer was the
only event in this system organ class for which there were multiple reports: 1 (0.2%) in the 45
mg group and 2 (0.3%) in the 90mg group. See Section 7.3.4 for additional discussion of
malignancies.

There were 14 serious adverse events reported in the “Infections and infestations” SOC with 7
events reported in each dosage group (1.2% in both groups). The events for which there were
multiple reports were: cellulitis [2 (0.3%) in the 45 mg group and 1 (0.2%) in the 90 mg group]
and diverticulitis [1 (0.2%) in the 45 mg group and 2 (0.3%) in the 90 mg group]. There were no
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reports of salmonella or mycobacterial infections. See Section 7.3.4 for additional discussion of
serious infections.

In the Gastrointestinal disorders SOC, 13 serious adverse events were reported, with single
reports of all events except abdominal pain for which there were 2 reports, both in the 45 mg
group.

A total of 10 serious adverse events were reported in 9 subjects in the Nervous system
disorders SOC, and no event was reported by more than one subject. More reports were in the
45 mg group [6 (1%)]: dizziness, facial palsy, facial paresis, migraine, neuralgia, sciatica and
syncope. The events reported in the 90mg group were [3 (0.5%): benign intracranial
hypertension, cervicobrachial syndrome and complicated migraine.

Serious adverse events study T12 through Week 24
From Appendix A.1, the SOC with multiple reports of serious adverse events were

Gastrointestinal disorders and Infections and infestations, and there were no multiple reports of
any serious adverse events in either of these SOC (i.e. single reports of each event). More events
were reported in the 90mg group in both SOC. Five events occurred in the Gastrointestinal
disorders SOC, one (0.5%) in the 45mg (pancreatitis) and four (1.2%) in the 90mg group. The
events were gastritis, ileus, intestinal obstruction, pancreatitis, and uvulitis.

SOC. All six infectious serious adverse events were reported in the 90mg group and were
reported for five subjects. The events were appendicitis, gastrointestinal infection, pneumonia,
pneumonia staphylococcal, subcutaneous abscess, and urosepsis.

There were two malignancies: breast cancer (45mg) and mycosis fungoides (90mg).

7.3.3 Dropouts and/or Discontinuations

Discontinuations are discussed below.

Discontinuations in T09 through Week 100

Per Appendix 4, the most common reasons for discontinuation were in the Neoplasms benign,
malignant and unspecified (incl cysts and polyps) SOC (24 subjects; 2.0%): 8 (1.3%) in the 45
mg group and 16 (2.6%) in the 90 mg group. Basal cell carcinoma was the most frequently
reported malignancy for which study agent was discontinued: 5 (0.8%) in the 45 mg group and 4
(0.7%) in the 90 mg group. Prostate cancer was the second most common malignancy for which
subjects were discontinued: one subject (0.2%) in the 45mg group and two subjects (0.3%) in the
90 mg group. (It should be noted that the protocol required discontinuation for malignancy.)
“Pregnancy, puerperium and perinatal conditions” was the SOC with the second highest
proportion of discontinuations [7 subjects (0.6%)]. “Cardiac disorders” was the reason for
discontinuation for five subjects (0.4%), and myocardial infarction was the only event for which
there was more than one report: 1 subject (0.2%) in each dosage group. A total of 3 subjects
discontinued for infections: 2 (0.3%) in the 45 mg group and 1 (.2%) in the 90 mg group. The
events were osteomyelitis, pneumonia and wound infection. One subject (0.2%) discontinued
for a nervous system disorder, and the event was “headache.”

Discontinuations in T12 through Week 24
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Per Appendix A.2, 11 subjects randomized to ustekinumab discontinued study agent due to an
adverse event and the proportions were similar between the dosage groups: 4 (1.9%) in the 45
mg group and 7 (2.0%) in the 90 mg group. Of the 11, 3 had discontinued since the 120-day
Safety Update, and all were in the 90 mg group. Basal cell carcinoma was the only event for
which there were multiple reports: 1 (0.5%) in the 45mg group and 2 (0.6%) in the 90mg group.
There were single event reports for all other reasons for discontinuation, There were 2 subjects
(both in the 90 mg group) who discontinued study for infections, and 3 events were reported:
gastrointestinal infection, pneumonia staphylococcal and urosepsis. One subject discontinued
due to myocardial infarction. No subjects discontinued due to a nervous system disorder.

7.3.4 Significant Adverse Events

Other significant events are discussed below.

Serious Infections

In T09, 6 additional serious infections were reponed after Week 52 through Week 100: 2
reports of cellulitis (both in 45mg group), and one report each of perianal abscess (45mg),
streptococcal throat infection (90mg), urinary tract infection (90mg) , and pneumonia (90mg).
All of the subjects recovered. None of the subjects discontinued treatment. There was no
correlation with dosage group.

In T12, 3 additional subjects reported serious infections after Week 12 through Week 24. Two
of these events occurred in ustekinumab-treated subjects (both in the 90mg group): back abscess
and pneumonia and one in an etanercept-treated subject: cellulitis.

Malignancies

T09
In T09, 14 subjects reported a total of 14 malignancies between Weeks 52 and 100. Of the 14
malignancies, 3 were nonmelanoma skin cancers (all basal cell carcinomas), and 11 were solid
tumors. Additional information is presented about the solid tumors:
e Subject 404-025 (45mg): a 35-year-old male reported a melanoma in situ of the lower
left abdomen on Day 525.
e Subject 015-032 (45mg): a 50-year-old male reported prostate cancer on Day 523.
e Subject 130-023 (45mg): a 48-year-old male reportéd 4 transitional cell carcinomas in

bladder on Day 613.

e Subject 404-019 (45mg): a 62-year-old male reported an adenocarcinoma of the head of
pancreas on Day 487.

» Subject 300-006 (90 mg): a 57-year-old male reported adenocarcinoma of the prostate on
Day 591.

» Subject 019-042 (90mg): a 66-year-old male reported metastatic kidney cancer on Day
556 leading to death. The applicant reported this death in the 120-day Safety Update (see
Medical Officer’s review of the original submission.)
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e Subject 011-014 (90mg): a 65-year-old male reported colon cancer (well-differentiated
adenocarcinoma of the rectum) on Day 681 on routine screening colonoscopy. He was
treated with low anterior resection. He had 2 positive lymph nodes and no distal
metastases.

o Subject 014-017 (90mg): a 53-year-old male reported melanoma in situ (behind right
ear) on Day 393.

Subject 010-001 (90mg): a 57-year-old male reported prostate cancer on Day 497.
Subject 118-010 (90mg): a 54-year-old menopausal woman reported endometrial
carcinoma (noninvasive adenocarcinoma) on Day 474. She developed intermittent
vaginal bleeding which led to an ultrasound showing endometrial thickening.

e Subject 131-011 (90mg): a 64-year-old female reported breast cancer (mixed invasive
ductal and lobular carcinoma, moderately differentiated) on Day 493.

In total, through Week 100, 30 malignancies have been reported in 26 ustekinumab-treated
subjects. A total of 12 solid tumors were reported in 12 ustekinumab-treated subjects:

e 3 cases of prostate cancer,

e 2 each urinary cancers and melanoma in-situ, and

o 1 each breast, colon, pancreatic, squamous cell tongue, and endometrial cancer)
A hepatic neoplasm was reported in a placebo-treated subject during the first 12 weeks of the
study. There was no apparent pattern to the types of malignancies that occurred in ustekinumab-
treated subjects.

T12

In T12, 3 additional subjects reported malignancies cancers after Week 12 through Week 24.
There were two reports of nonmelanoma skin cancers (both basal cell carcinomas), one each in
an etanercept subject and a 90 mg ustekinumab subject. The third malignancy was a cutaneous
T-cell lymphoma. This subject was a 65-year-old male who had received two doses of 90 mg
usttekinumab (Days 1 and 2). He was noted to have an ulcer on his finger at Week 6, and a
biopsy of the lesion was reported as “atypical lymphohistiocystic infiltrate.” The ulceration was
at a site where there had previously been a psoriatic plaque (or what was thought to have been
one). Biopsies were taken from multiple sites on Day 125 (September 10, 2007), and “mycosis
fungoides” was diagnosed. On February 29, 2008, biopsies were taken from plaques that were
clinically-typical of psoriasis, and the specimens were reported as “mycosis fungoides.” The
reviewer agrees with the investigator that this subject likely had the malignancy at enrollment
(rather than psoriasis). The reviewer thinks it improbable that the malignancy was related to the
two doses of study product. .

-Cardiovascular Events

In T12, one serious cardiovascular serious adverse event was reported after Week 12 through
Week 24, and it was reported in the etanercept group (supraventricular tachycardia). No strokes
were reported.

In T09, the proportion of subjects reporting cardiac disorder adverse events including serious
events was similar between the 45mg and 90mg dose groups: 17 (2.8%) and 16 (2.6%),
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respectively for all cardiac events and 8 ([1.3%) and 8 (1.3%) for serious events. After Week 52
through Week 100, 10 serious cardiovascular events were reported in 7 subjects:

Subject 008-009 (90mg): A 71-year-old female reported atrial fibrillation on Day 409.
Cardiac enzymes remained normal and a follow-up stress test did not reveal any cardiac
ischemia. She remained in the study.

Subject 016-005 (45mg): A 57-year-old male reported acute myocardial infarction on
Day 688. Past medical history included dyslipidemia and smoking (> 60 pack year). He
had successful stenting of his left anterior descending (LAD) artery. He remains in the
study.

Subject 016-054 (90mg): 51-year-old female reported unstable angina on Day 545. She
had 2 hospitalizations approximately a week apart. Past medical history included
hypertension, hyperlipidemia, and a family history of “prematue” arteriosclerotic
cardiovascular disease. Angiogram revealed 2-vessel disease. She underwent
percutaneous coronary intervention (PCI). The stent restenosed in one of her coronary
arteries approximately 4 months later. The procedure was successfully repeated. She
remained in the study and has not had any recurrent cardiac events.

Subject 019-012 (90mg): a 60-year-old male reported unstable angina on Day 679. Past
medical history included, diabetes, hypertension, hyperlipidemia, and a family history of
premature arteriosclerotic cardiovascular disease. Cardiac enzymes were normal.
Angiogram revealed multivessel disease. He underwent successful coronary artery
bypass grafting. He remained in the study.

Subject 100-013 (90mg): a 67-year-old male reported myocardial mfarctmn on Day 600.
Past medical history included arteriosclerotic cardiovascular disease, diabetes,
hypertension, hypercholesterolemia requiring medical therapy, and history of tobacco
use. He underwent 3-vessel CABG. He was discontinued from the study.

Subject 108-004 (45mg): a 55-year-old male reported 3 ischemic cardiac events:
unstable angina on Days 533 and 615 and acute coronary syndrome (ACS) on Day 655.
Past medical history including arteriosclerotic cardiovascular disease treated with CABG,
diabetes, hypertension, and hyperlipidemia. He had multiple admissions for ischemic
chest pain, twice treated with coronary stenting. He had prophylactic placement of
automatic implantable cardiovascular defibrillator. He was discontinued from the study.
Subject 411-011 (45mg): a 52-year-old male reported 2 events: myocardial infarction
and CAD on Day 499 and Day 505, respectively. Past medical history included diabetes,
hypertension, dyslipidemia, obesity and tobacco use. He developed chest pain, and
cardiac enzymes were consistent with MI. He underwent stenting of one vessel. He
remained in the study and has not had recurrent cardiac events.

There was no apparent pattern to the types of serious cardiovascular events that occurred in
ustekinumab-treated subjects.

Neurologic Event

An additional significant neurologic events is described below (the other was the HIV +
subjective with progressive neurologic deterioration):
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Subject C0743T09-006-017 (ustekinumab 45 mg group): reversible posterior
leukoencephalopathy syndrome

This subject was a 65-year-old female with a history of hypercholesterolemia, alcohol abuse

-and smoking. She received 11 doses of ustekinumab through September 11, 2008. Apparently,
on “=ememmms  her husband found her unconscious. She had regained consciousness by blﬁ)
the time an ambulance arrived, but was confused. She presented to the emergency room (ER)
with nausea, vomiting, headache and seizure activity. The seizure activity was primarily focal of
the eyes. She had a witnessed seizure in the ER and received lorazepam. She did not recover to
a normal state of consciousness. Her eyes were deviated toward the left, and she had “flexing”
of her left arm. Her other limbs were stiff and trembled slightly. She had right focal facial
paresis and “slightly less vigorous” movement on the right side. Her blood pressure
was 152/92 mm Hg. She had another witnessed seizure following which her eyes were deviated
to the left for about one minute in a postictal state. Bilateral Babinski signs were present. She
was admitted to the intensive care unit (ICU) where she was intubated. She had a fever of
39.3°C and she was started on piperacillin and acyclovir empirically.

Computed tomography (CT) scans showed left hypothalamic hypodensity and white matter
changes in the cerebellar region and no evidence of mass effect, bleeding, or thrombosis. A
magnetic resonance imaging (MRI) scan showed hyperintense anomalies in the cerebral
hemispheres and upper portion of the left thalamus and in the right and possibly left parietal
periventricular white matter. The pattern suggested reversible posterior leukoencephalopathy
syndrome (RPLS). CT angiogram results were normal. Preliminary results of an _
electroencephalogram (EEG) showed absence of epileptic activity. Lumbar puncture showed no
white blood cells (WBC), 9 red blood cells (RBC), slightly elevated total protein and a normal
glucose. Polymerase chain reaction (PCR) testing for herpes simplex virus (HSV), West Nile
‘virus was negative, and testing for Jakob-Creutzfeldt (JC) was negative.

She improved and was extubated within 24 hours. She remained confused for several days
and inconsistently followed commands. No new seizure activity was noted, and she received
only supportive care. The neurologist considered the following diagnostic possibilities: alcohol
withdrawal, ischemic stroke, sepsis, encephalitis, paraneoplastic limbic encephalitis, PML, and
reversible posterior leukoencephalopathy syndrome (RPLS).

She was discharged on  eess—— with a final diagnosis of RPLS secondary to
ustekinumab. She made a full neurologic recovery. The investigator assessed the event as b(G)
severe in intensity and possibly related to treatment with study agent.

Reversible posterior leukoencephalopathy syndrome has been reported with bevacizumab
(Avastin), another recombinant humanized monoclonal IgG1 antibody (Glusker et al., N Engl
Med 2006; 354:9; 980-981and Ozcan et al.; N Engl Med 2006; 354:9; 981). However,
bevacizumab has a different mechanism of action than that of ustekinumab. Per the package
insert, bevacizumab binds to and inhibits the biologic activity of human vascular endothelial
growth factor (VEGF) in in vitro and in vivo assay systems. It is indicated for treatment of a
variety of malignancies.

7.3.5Submission Specific Primary Safety Concerns

See the Medical Officer’s review of the original submission.
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7.4 Supportive Safety Results

7.4.1 Common Adverse Events

Common adverse events are discussed below.
T09

The overall frequency of adverse events was similar between treatment groups through Week
100. Specific types of adverse events that occurred with a frequency of > 5% generally occurred
with a similar frequency between treatment groups. As was the case through 12 weeks of
treatment, the system organ class in which adverse events were most frequently reported through
Week 100 was Infections and infestations, and events were reported in 73.3% of subjects in the
45mg group and 71.9% in the 90mg group. The two most frequently reported adverse events in
both treatment groups were nasopharyngitis and upper respiratory infection. While there were
no reports of salmonellosis, unspecified gastroenteritis was reported in 5.8% in the 45mg group
and 5.1% in the 90mg group. There were no reports of atypical mycobacterial infections. Four
events occurred with a difference of > 1% between treatment groups: upper respiratory
infection: 23.6% in 45mg group, 20.3% in 90mg group; bronchitis: 7.3% in 45mg and 5.6% in
90mg; sinusitis: 5.6% in 45 mg and 7.1% in 90mg; pharnygolaryngeal pain: 3.3% in 45mg and
5.0% in 90mg. The second most common system organ class in which adverse events were
reported was Musculoskeletal and connective tissue disorders: 30.0 % in the 45mg group and
30.2% in the 90mg group. No dose relationship was appreciated for common adverse events.
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Attachment 4.5 Number of subjects with 1 or more treatment-emergent adverse
events (with frequency of 5% or greater) through Week 100 by
MedDRA preferred term; treated subjects

Ustekinumab

45 mg™* 90 mg’ Combined
Subjects treated 606 _ 606 1212
Avg duration of follow-up (weeks) 87.58 - 88.99 , 88.28
Avg exposure (weeks) 77.37 78.11 77.74
Subjects with 1 or more adverse events 548 (90.4%) 548 (90.4%) 1096 (90.4%)
Preferred terms . ,
Nasopharyngitis 177 (29.2%) 184 (30.4%) 361 (29.8%)
Ubpper respiratory tract infection 143 (23.6%) 123 (20.3%) 266 (21.9%)
Headache 61 (10.1%) 58 (9.6%) 119 (9.8%)
Influenza 52 (8.6%) 50 {8.3%) 102 (8.4%)
Back pain 52 (8.6%) 47 (7.8%) 99 (8.2%)
Arthralgia 47 (7.8%) 50 (8.3%) 97 (8.0%)
Hypertension 47 (7.8%) 45 (7.4%) » 92 (7.6%)
Bronchitis 44 (7.3%) 34 (5.6%) 78 (6.4%)
Sinusitis 34 (5.6%) 43-(7.1%) 77 (6.4%)
Cough 34 (5.6%) 35 (5.8%) 69 (5.7%)
Gastroenteritis 35 (5.8%) 31(5.1%) 66 (5.4%)
Diarrhoea 34 (5.6%) 30 (5.0%) 64 (5.3%)
Pharyngolaryngeal pain 20 (3.3%) 30 (5.0%) 50 4.1%)

* Placebo crossover subjects are included after crossover to ustekinumab.
® Subjects randomized to 45 mg who had a dose escalation to 90 g8 wks are included in the 45 mg group.

T12

Through Week 24, 209 subjects in the 45mg group and 347 subjects in the 90mg group
received ustekinumab and were evaluated for safety, and the proportion of subjects experiencing
at least one adverse event was somewhat higher in the 90mg group: 76.6% and 81.6%,
respectively.

As with T09, the SOC in which adverse events were most frequently reported through Week
24 was Infections and infestations, and events were reported in 51.2% of subjects in the 45 mg
group and 47.0% in the 90 mg group. The two most frequently reported adverse events in both
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treatment groups were nasopharyngitis (19.6% in the 45mg group and 19.3% in the 90mg group)
and headache (14.8% in the 45mg group and 13.5% in the 90mg group). Upper respiratory
infection was the second most frequently reported event in the Infections and infestations SOC in
both treatment groups (2.9% in the 45mg group and 12.7% in the 90mg group).

Through Week 24, 347 subjects were treated with etanercept, and 197 of these subjects
crossed over to treatment with ustekinumab 90mg (etanercept — 90mg). These subjects
received an average 23.2 doses of etanercept prior to crossover and 1.6 doses of ustekinumab
post crossover. The average duration of follow-up was 19.9 and 6.7 weeks, pre and post
crossover, respectively. Nasopharyngitis and upper respiratory tract infection were the most
common adverse events pre and post crossover.

7.4.2Laboratory Findings

Markedly abnormal laboratory values are defined in the following table (for 24-week
statistical analysis plan of study T12):
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Table 4 - Markedly Abnormal Criteria for Laboratory Values

Hematology Test Criteria for Markedly Abnormal Status

Hemoglobin (g/dL) Decrease > 2 AND Value < 10.0

Hematocrit (%) Value <27

Platelets (x10°/uL) Percent decrease > 50 AND Value < 75

WBC (x10°/uL) Value < 2.0 OR Value > 20.0

Eosinophils, absolute (x10°/uL) | Percent increase 2 100 AND Value > 0.8

Lymphocytes, absolute Percent decrease > 33 AND Value < 1.0

(x10%/uL)

Neutrophils, absolute (x10°/uL) | Percent decrease > 33 AND Value < 1.5

Chemisfry Test Criteria for Markedly Abnormal Status

BUN/Urea (mg/dL) Percent increase 2 66 AND Value > 40

Creatimne (mg/dL) Percent increase 2 66 AND Value > 1.5

Total bilirubin (mg/dL) Percent increase 2 100 AND Value > 3.0

Alkaline phosphatase (IU/L) Percent increase > 100 AND Value > 250

ALT (TU/L) Percent mcrease > 100 AND Value > 150

AST (YU/L) Percent increase 2 100’ AND Value > 150

Sodium (mEq/L) (Increase 2 10 AND Value > 150) OR (Decrease > 10 AND Value < 120)

Potassium (mEq/L) (Increase > 0.8 AND Value > 6.0) OR (Decrease > 0.8 AND Value < 3.0)

Chloride (mEq/L) Value < 85 OR Value > 120

Calcium (mg/dL) (Increase > 2.0 AND Value > 11.5) OR (Decrease 2 1.5 AND Value < 7.5)
.| Albunmn (g/dL) Decrease > 1.0 AND Value < 3.0

Total protein (g/dL) Value < 4.5 OR Value > 10.0

Note: Increases and decreases above are relative to the baseline value,

T09

Hematology and chemistry testing is being done at each study visit in the long-term extension
phase. Decreased neutrophils (1.5% in 45mg; 2.1% in 90mg), decreased lymphocytes (7.3% in
45mg; 5.0% in 90mg), and elevated eosinophils (2.2% in 45mg; 2.8% in 90mg) were the only
markedly abnormal hematology values occurring in more than 1% of subjects. For each of these
events, most subjects had only one report of markedly abnormal hematology value (per
Attachment 4.46 of the study report). No subjects discontinued study agent due to these events.

Markedly abnormal ALT (2.3% in both dosage groups), AST (1.0% in 45mg; 2.0% in 90mg),
" non-fasting glucose (elevated: 16.4% in 45mg; 19.6% in 90mg; decreased: (2.7% in 45mg; 2.0%
in 90mg), and creatinine (1.5% in 45mg; 0.7% in 90mg) were observed in more than 1% of
subjects (Attachment 4.63).

T1

Hematology and chemistry testing was done at screening, Week 0 and monthly thereafter. -
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Decrease in absolute lymphocytes was the only markedly abnormal change to occur in more than
one subject on more than one occasion in the ustekinumab groups through Week 24, occurring in
2 (0.6%) subjects in the 90mg group. There was no obvious pattern of changes over time.

Elevated ALT was the only markedly abnormal change to occur in more than one subject on
more than one occasion in the ustekinumab groups through Week 24, occurring in 1 (0.5%)
subject in the 45mg group and 3 (0.9%) subjects in the 90mg group 2 (0.6%) subjects in the
90mg group. There was no obvious pattern of changes over time.

7.4.3 Vital Signs

In T09, vital signs are collected at each study visit. Per the Medical Officer’s review of the
original submission, vital signs are measured for safety purposes, and no formal analyses are
being done on these data. In T12, vital signs were measured through Week 20 and next at Week
64 (end of study).

7.4.4Electrocardiograms (ECGs)

See the Medical Officer’s review of the original submission.

7.4.5 Special Safety Studies

No special safety studies were done.

7.4.6 Immunogenicity

In T09, there were no reports of possible anaphylactic reactions or possible serum sickness-
like reactions associated with study agent through Week 100. For subjects who had positive
antibodies to ustekinumab, 1.6% ustekunumab injections were associated with injection-site
reactions versus 0.9% for subjects who were negative for antibodies. All injection site reactions
in the antibody-positive subjects were mild. From Attachment 4.66 of the study report:

Attachment 4.66 Summary of injection-site reactions, possible anaphylactic reactions, or possible serum
sickness-like reactions through Week 100 by antibody te ustekinumab status through Week 88; subjects
treated with ustekinumab
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Ustekinumab
45 mg* 90 mg’ Combined
Subjects freated : 606 606 1212
Subjects with appropriate samples® 600 602 1202
Subjects positrve for antibodies to
ustekinumab at any time* 39 ' 23 64
Subjects negative for antibodies to
ustekinumab after fast treatment’ 561 577 1138

aPlacebo crossover subjects are included afier crossover to ustekinumab.

b Subjects with appropriate samples had 1 or more samples obtained after their first study agent administration,
¢ Includes all subjects who had at least 1 positive sample at any time.

f Includes all subjects whose last sample was negative, and excludes subjects who were positive at any

time.

In T12, 13 subjects (2.4%) tested positive for antibodies to ustekinumab through Week 24,4
only one of whom developed an injection site reaction. There was no correlation between
dosage group and antibody positivity (7 subjects were in the 45mg group; 6 were in the 90 mg

group).

The presence of the product in the serum interferes with the detection of antibodies.
Therefore, at best, only tentative conclusions can be drawn about the immunogenicity potential
of the product. However, the database does not reveal a signal suggesting high potential for

immunogenicity.

7.5 - Other Safety Explorations

7.5.1Dose Dependency for Adverse Events

See Section 7.3

7.5.2 Time Dependency for Adverse Events

See Section 7.3.

7.5.3Drug-Demographic Interactions

See the Medical Officer’s review of the original submission.

7.5.4Drug-Disease Interactions

See Medical Officer’s review of the original submission.
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7.5.5Drug-Drug Interactions

See the Medical Officer’s review of the original submission.

7.6 Additional Safety Explorations

7.6.1 Human Carcinogenicity

See the Medical Officer’s review of the original submission.

7.6.2Human Reproduction and Pregnancy Data

In TO9, six additional pregnancies were reported from Week 52 through Week 100. One
pregnancy was ongoing at the time of the study report, one subject was lost to follow-up. Two
subjects delivered healthy females. One subject who had a history of type 2 diabetes had a
spontaneous abortion. A partner of a study subject delivered a healthy female.

Three additional pregnancies were reported in T12 between Weeks 12 and 24, two of which
were partner pregnancies. The pregnancies were entered into the database after the 24-week
database lock.

7.6.3 Pediatrics and Effect on Growth

See Medical Officer’s review of the original submission.

7.6.40verdose, Drug Abuse Potential, Withdrawal and Rebound

See the Medical Officer’s review of the original submission.

7.7 Additional Submissions

Subjects who received ustekinumab with particulate levels > C

In response to an Agency request, the applicant submitted safety and efficacy analyses for
subjects who received ustekinumab with particulate levels > C (see Section 4.1). This
submission constituted a major amendment (submit date: May 1, 2009). The applicant provided
those data for trial T09. Some subjects in TO8 also received drug product with particulate levels
> C; however, the applicant does not expect to complete analyses from this trial until the
third/fourth quarter of 2009 (data then available from the Week 152 database lock).

All ustekinumab administered in T0O9 prior to Week 52 had particulate levels < C. After this
timepoint, two lots of product (one 45mg and one 90mg) had particulate levels > C: lot 6DS4Z
(45mg) ranged from category “B” to category “D” and lot 6DS50 (90mg) ranged from category
“C” to “D.” Product from these lots was administered to some study subjects between Weeks 52
and 80:
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e 411 subjects received at least 1 administration from Lot 6DS4Z (45 mg)
e 379 subjects received at least 1 administration from Lot 6DS50 (90 mg).

Most subjects were treated every 12 weeks according to the maintenance dosing schedule
proposed in labeling and received drug product at Weeks 52, 64, and 76. Subjects who had
maintenance dosing adjusted to every 8 weeks at Week 28 or 40 (as allowed by the protocol)
would have received drug product at other Weeks 60 and 56, respectively.

The applicant analyzed efficacy and adverse events in subjects who were PASI 75 responders
at Week 28 and at Week 40 and remained on a maintenance dosing schedule of every 12 weeks -
at Week 64, choosing this subpopulation because:

e It is the largest subpopulation with a total of 394 subjects (195 subjects in the 45 mg

group and 199 subjects in the 90 mg group);

« Subjects were on a uniform dosing schedule.

After the Week 52 database lock, TO9 was unblinded, and all drug was supplied in prefilled
syringes (PFS). Unblinding occurred between Week 60 and Week 84 (depending on the
subject’s randomization date). Therefore, data using the liquid-in-vial (LIV) presentation are
available for the visit prior to unblinding on each subject (weeks 56-80), depending on their
initial date of randomization. The proportion of subjects receiving drug product with the LIV
progressively decreased through Week 80. The applicant generally excluded data from subjects
dosed with PFS to avoid any confounding in the analyses.

The remainder of this page is intentionally left blank.

Applicant’s Table 1 Number of subjects treated with ustekinumab in LIV beyond Week 52 who received
ustekinumab from lots with visible particulates < C versus > C; subjects randomized at Week 0 whe
continued study agent at Week 52 or beyond
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Ustekinumab® :
45 mg 90 mg Combined
Week 52 '

n 492 509 1001
Visible particulate level < C 466 (94.7%) 493 (96.9%) 059 (95.8%)
Visible particulate level > C 26 (5.3%) 16 (3.1%) 42 (4.2%)

Week 56

n 40 32 72
Visible particulate level < C 28 (70.0%) 26 (81.3%) 54 (75.0%)
Visible particulate level > C 12 (30.0%) 6 (18.8%) 18 (25.0%)

Week 60

n - 76 - 59 135
Visible particulate level <C 50 (65.8%) 39 (66.1%) 89 (65.9%)
Visible particulate level > C 26 (34.2%) 20 (33.9%) 46 (34.1%)

Week 64

n 364 390 754
Visible particulate level <C 153 (42.0%) 179 (45.9%) 332 (44.0%
Visible particulate level > C 211 (58.0%) 211 (54.1%) 422 (56.0%)

Week 68 .

n 54 36 90
Visible particulate {evel <C 7 (13.0%) 13 (36.1%) 20 (22.2%)
Visible particulate level > C 47 (87.0%) 23 (63.9%) 70 (77.8%)

Week 72

n 13 12 25
Visible particulate level < C 1 (7.7%) 1(8.3%) 2 (8.0%)
Visible particulate level 2 C 12 (92.3%) 11 (91.7%) - 23 (92.0%)

Week 76

n 91 96 187
Visible particulate level = C 0 (0.0%) 0 (0.0%%) 0(0.0%
Visible particulate level > C 91 (100.0%) 96 (100.0%) 187 (100.0%)

Week 80 )

n 2 1 3
Visible particulate level < C 0 (0.0%) 0 (0.0%) 0(0.0%)
Visible particulate leve]l 2 C 2 (100.0%) 1 (100.0%) 3(100.0%)

® Placebo crossover subjects are included after crossover to ustekinumab.
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From the above table, there was great variation in the number of subjects who received this
product from one treatment visit to the next; however, the proportion of subjects who received
these products progressively increased for each treatment visit. The highest number in both
treatment groups was at Week 64. All subjects in both treatment groups received product with
particulate levels > C at Weeks 76 and 80; however the numbers of subjects were substantially -
lower at Week 80 compared to Week 76.

Efficacy

From Applicant’s Table 2 Summary of PASI response at Week 64 and Week 76 by visible particulate level in
LIV ustekinumab received at Week 64; subjects randomized at Week 0 who were PASI 75 responders at .
Week 28 and at Week 40 and continued 12 week dosing at Week 64

Visible Particulate Level < C at Visible Particulate Level 2 C at
Week 64° - Week 64
45mg 90mg 45mg 90mg
Week 64 n=139 n=167 n=195 n=198
119 (85.6%) 142 (85.0%) 164 (84.1%) 170 (85.9%)
Week 76 n=136 n=162 n=193 n=196
111 (81.6%) 136 (84.0%) 159 (82.4%) 166 (84.7%)

*Excludes subjects who received ustekinumab with visible particulate level > C at Week 52.

PASI responses were similar between the particulate groups for the subjects included in these
analyses at the timepoints evaluated. Administration of product with visible particulate level > C
does not appear to have negatively impacted efficacy.

Adverse Events

The safety issue pertaining to use of the OOT product, is whether the product increased
immunogenicity. The proportions of subjects who experienced one or more treatment-emergent
- adverse events were generally similar when subjects who received ustekinumab with particulates
> C were compared to subjects who received product with levels < C. For both treatment
groups (45mg and 90mg), the proportions of treatment-emergent adverse events were slightly
higher in subjects who received particulates with levels > C compared to those who received
with particulates < C. Overall, the proportions of treatment-emergent adverse events were
highest in subjects who received 90mg doses of product with particulates > C and lowest for
those who received 45mg doses with levels < C. Per Attachment 1, nasopharyngitis and upper
respiratory tract infections were the two most common adverse events in both treatment groups
irrespective of particulate level, i.e. <C or > C. There were no reports of anaphylaxis or serum
sickness-like reactions. Per Attachment 1, there was one report in the “Immune system
disorders” SOC: Drug hypersensitivity in a subject who received 90mg with particulates > C.
However, this event was not reported as a serious adverse event.

A total of eight serious adverse events occurred in subjects who received doses of product
with particulates > C, and none of the events appeared to be immune-mediated. The numbers of
subjects who experienced serious adverse events was highest for subjects who received 45mg
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doses of product with particulates > C. The specific events and the dosage group in which they
occurred follow: :

45mg Group
Wrist fracture

Adenocarcinoma of the pancreas

Gastric

Non-cardiac chest pain

Myocardial infarction and coronary artery disease

90 mg Group

e Carbon monoxide poisoning
* Rib fracture and pneumothorax
e Chest pain

The remainder of this page is intentionally left blank.
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Applicant’sTable 4: Number of subjects with 1 or more treatment-emergent adverse events, serious adverse
events, infections, and adverse events leading to discontinuation from Week 64 throngh Week 76 by visible
particulate level in LIV ustekinumab reccived at Week 64; treated subjects whowere PASI 75 responders at
Week 28 and at Week 40 and continued g12 weeks dosing at Week 64

Ustekinumab®

Visible Particulate Level < C at Visible Particulate Level > C at
Week 64° . Week 64

45 mg 90 mg  Combined 45mg 90 mg Combined

Treated subjects who were
PASI 75 responders at
Week 28 and at Week 40
and continued q12 weeks :
dosing at Week 64 139 167 - 306 195 199 394

Avg duration of follow-up :
(weeks) 12.3 12.1 122 11.9 11.9 11.9

Subjects with 1 or more
adverse events 39 (28.1%) 63 (37.7%) 102 (33.3%) 65(33.3%) 80(40.2%) 145 (36.8%)

Subjects with 1 or more .
serious adverse events 000.0%) 2(1.2%) 2(0.7%) 52.6%) 301.5%) 8(.0%)

Subjects with | or more
infections 19(13.7%) 33(19.8%) 52 (17.0%) 37(19.0%) 35(17.6%) 72 (18.3%)

Subjects with t or more -
adverse events leading to
discontinuation 107%) 2(1.2%) 3(.0%) 1(05%) 0(0.0%) 1(0.3%)

® Placebo crossover subjects are included after crossover to ustekinumab. :
® Excludes subjects who received ustekinumab with visible particulate level > C at Week 52.

Immunogenicity : :
The applicant reported that no new subjects developed antibodies to ustekinumab after Week

52 and through Week 88. This is inclusive of the 790 subjects who were exposed to
ustekinumab with particulate levels > C. The 64 subjects who had antibodies to ustekinumab at
Week 88 were antibody-positive prior to receiving any product with particulate levels > C.
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Applicant’s Attachment 2 Summary of antibody to ustekinumab status through Week 52; treated subjects

Ustekinumab
Placebo -  Placebo —
45 mg 90 mg 45 mg 90 mg Combined
Subjects treated 197 195 409 411 1212
Subjects with appropriate
samples® 195 195 405 407 1202
Subjects positive for
antibodies to ustekinumab .
at any time™® 16 (8.2%) 4 (2.1%) 24 (5.9%) 21 (5.2%) 65 (5.4%)
Subjects negative for '
antibodies to ustekinumab '
after last treatment™? 36 (18.5%)  23(11.8%) 84 (20.7%) 50(12.3%) 193 (16.1%)
Subjects with undetectable
antibody to ustekinumab

status after last treatment™ 143 (73.3%) 168 (86.2%) 297 (73.3%) 336 (82.6%) 944 (78.5%)

Subjects with appropriate samples had | or more samples obtained after their first study agent
administration.

Denominator is subjects with appropriate samples,

Includes all subjects who had at least 1 positive sample at any time.

Includes all subjects whose last sample was negative, and excludes subjects who were positive at any
time.

Includes all subjects whose last sample could not be classified as negative due to potential interference
from circulating active study agent, and excludes subjects who were positive at any time.

Summary of serious adverse events in C0743T08
- Safety data from this trial were not provided in the Complete Response (except for deaths)

as there had been no database lock since the 120-Day Safety Update in which data through Week
76 were reported. However, the applicant provided a summary of serious adverse events that
occurred since the Week 76 database lock through October 31, 2008 in response to an
Information Request. These data do not reflect formal analyses (database was not locked).

After the Week 76 database lock and through October 31, 2008, 28/657 (4.3 %) subjects
reported serious adverse events. There were seven reports of serious infections (1.1%):
pancreatitis (unclear why this was reported as an infectious event), pneumonia, osteomyelitis,
~ infectious diarrhea (not further specified), pyelonephritis, bronchitis, and “intestinal perforation.”

There were four reports of solid tumor malignancies (0.6%): three reports of prostate cancer
(all subjects had elevated prostate specific antigen at baseline on retrospective testing) and
- lymphoma. However, the lymphoma was not documented (i.e. it was “suspected™): lymph node
and bone marrow biopsies did not reveal lymphoma.
The summary data raised no new safety concerns.
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Applicant’s Appendix 1: Number of subjects with 1 or more serious treatment-emergent adverse events since
the Week 76 database lock by MedDRA preferred term; subjects still in the study as of the Week 76 database
lock

Subjects still in the study as of the Week 76 database lock 657

Subjects with 1 or more serious adverse events® 28 (4.3%)

Preferred terms
Prostate cancer _ 3(0.5%)
Abortion spontaneous 2 (0.3%)
Coronary artery disease 2(0.3%)
Drug eruption 2(0.3%)
Myocardial infarction 2(0.3%)
Atrial fibrillation 1(0.2%)
Atrial flutter - 1(0.2%)
Benign prostatic hyperplasia 1 (0.2%)
Bradycardia 1(0.2%)
Bronchitis 1(0.2%)
Chronic hepatic failure 1(0.2%)
Colitis ' 1(0.2%)
Deafness neurosensory 1(0.2%)
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Diarrhoea infectious 1(0.2%)
Drug dependence 1(0.2%)
Endometrial hyperplasia 1(0.2%)
Fall 1(0.2%)
Femur fracture . 1(0.2%)
Gastritis 1(0.2%)
Intestinal perforation 1(0.2%)
Lymphoma | 1(0.2%)
Nephrolithiasis 1(0.2%)
Open fracture 1(0.2%)
Osteoarthritis 1(0.2%)
Osteomyelitis . , 1(0.2%)
Pneumonia 1(0.2%)
Polydactyly 1(0.2%)
Presyncope 1(0.2%)
Pyelonephritis 1(0.2%)
Renal failure 1(0.2%)

8 Postmarketing Experience

Postmarketing experience is underway as the product is now approved in other jurisdictions
(see Section 2.6).

9 Appendices

9.1 Literature Review/References

.See the Medical Officer’s review of original submission and the body of this review.

9.2 Labeling Recommendations

Recommendations for labeling will be placed at the end of this review.

9.3 Advisory Committee Meeting

See the Medical Officer’s review of original submission.

22 Page(s) of Draft Labeling have been Withheld in Full following this page as B4 (CCI/TS)
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MEMORANDUM
DATE: December 18 , 2008
TO: File, BLA 125261 STELARA (ustekinumab)

Centocor, Inc

FROM: Julie Beitz, M.D.
- Director, Office of Drug Evaluation III

RE: Cbmplete Response Action

Ustekinumab is a fully human IgG1 antibody that binds to the shared p40 subunit of
interleukin-12 (IL-12) and interleukin-23 (IL-23). It is thought to act by preventing
differentiation and activation of T helper (Th)1 and Th17 cells, thereby inhibiting
immune pathways important to the pathogenesis of psoriasis. This memo documents my
concurrence with the Division of Dermatology and Dental Product’s (DDDP’s) complete
response action for ustekinumab, administered by subcutaneous (SC) injection, for use in
adult patients with chronic moderate to severe plaque psoriasis who are candidates for
phototherapy or systemic therapy.

BLA 125261, dated November 28, 2007, was received on November 29, 2007 and
granted a standard review. The application was discussed before the Dermatologic and
Ophthalmic Drugs Advisory Committee (DODAC) on June 17, 2008. Several issues
were addressed including, efficacy considerations related to weight-based dosing, safety
considerations (e.g., risks associated with prolonged immunosuppression), and the utility
of various strategies to monitor short- and long-term safety in exposed patients (e.g.,
prescriber administration vs. self-administration, enrollment in a mandatory patient
registry vs. a post-approval observational study).

Before this application may be approved, the sponsor must 1) address deficiencies
involving chemistry, manufacturing and controls (CMC), and 2) submit a proposed Risk
Evaluation and Mitigation Strategy (REMS) as described below. The CMC deficiencies
and information needed for their resolution were conveyed to the sponsor in a Discipline
Review letter on November 19, 2008. Product labeling remains unresolved at this time.



CHEMISTRY, MANUFACTURING AND CONTROLS

On August 18, 2008, Centocor submitted updated drug product stability data that showed
an unexpected increase in visible particulates in lots on stability at 2-8°C. Centocor’s
investigation suggested that the particulates were a result of *=== leaching from the

— vials for the visible particulate assay, and was,
therefore, an artifact created during the assay procedure. The Division of Monoclonal b(A)
Antibodies (DMA) questioned this explanation given that the assay had undergone
validation with no issue of leachables previously identified, and no differences were
observed in the level of visible particulates between samples e glass
syringes and assayed at a different site. As there is currently insufficient information to
identify the root cause for the problem, and to support use of the current visible
particulate test and sampling method for release and stability testing, DMA has
recommended that the BLA not be approved at this time. Prior to approving
ustekinumab, the sponsor will need to identify the root cause of the increase in visible
particulates, outline corrective actions taken, and develop and validate a sampling and
testing method for assessment of the level of visible particulates in the drug product.

EFFICACY

Two randomized controlled trials (PHOENIX 1 and PHOENIX 2) evaluated the efficacy
of injections of ustekinumab 45 mg and 90 mg relative to placebo. A total of 766 and
1230 patients were enrolled in these trials, respectively. Patients were randomized 1:1:1
to 45 mg, 90 mg or placebo, dosed at Weeks 0 and 4, and assessed at Week 12. Patients
randomized to placebo were crossed over at Week 12 to active treatment. High
proportions of patients in both ustekinumab groups (66% to 76%) achieved a Psoriasis
Area and Severity Index 75 (PASI 75) response at Week 12 (the primary endpoint)
compared with 3-4% of placebo-treated patients. In addition, the Physician Global
Assessment (PGA) of psoriasis of cleared or minimal was noted for 60-73% of
ustekinumab-treated patients as compared to 4-5% for placebo-treated patients. Evidence
for maintenance of effect through one year in patients receiving maintenance doses every
12 weeks was also demonstrated.

In patients weighing > 100 kg, efficacy was reduced and serum concentrations were
lower in those who received 45 mg compared to 90 mg. Patients > 100 kg who received
90 mg had similar serum concentrations as patients < 100 kg who received 45 mg. These
observations lead the applicant to propose dosing patients < 100 kg with 45 mg and
patients > 100 kg with 90 mg. The Advisory Committee unanimously recommended
approval of ustekinumab with a majority voting in favor of the sponsor’s proposed
weight-based dosing paradigm. Further discussion to optimize weight-based dosing for
this product will be deferred to the next review cycle.

PHARMACOKINETIC CONSIDERATIONS

Ustekinumab is slowly absorbed after a single SC injection and reaches maximum serum
concentration in 7-14 days. The bioavailability of ustekinumab is estimated to be 57%
following a single SC injection. The median half-life is approximately 3 weeks, similar
to a typical half-life for an endogenous IgG. Based on population pharmacokinetic



analyses, patient weight is the most clinically relevant factor in determining optimal
dosing.

SAFETY

Background. Ustekinumab is an immunosuppressant to be used chronically in psoriasis
patients. Risks of chronic immunosuppression include serious infections and malignancy.
Ustekinumab cannot be tested in a traditional 2-year rodent study to evaluate
carcinogenic potential; species-specific binding limits its evaluation to humans and non-
human primates. Published experimental data from studies with IL-12/IL-23 knockout
mice showed that they developed more aggressive UV-induced tumors earlier and more
frequently than wild-type mice. The relevance of these findings to cancer development in
ustekinumab-treated psoriasis patients is unknown; however, it is important to consider
that such patients may have had exposure to other therapies which could increase the risk
of tumor development (e.g., UVB, photodynamic therapy, or other immunosuppressants).
Humans genetically deficient in IL-12/IL-23 appear to have particular susceptibilities to
infections from BCG, environmental mycobacteria and non-typhoidal salmonella but no
apparent excess risk for malignancy, although most of these patients have yet to reach
middle age. The relevance of this experience to pharmacologic IL-12/IL-23 blockade by
ustekinumab is unclear.

Clinical Observations. The origina] BLA submission contained safety data on 2266
ustekinumab-treated patients, 373 of which had at least 18 months exposure. Rates of
serious adverse events were low and were similar in ustekinumab- and placebo-treated
patients. There was no evidence of cumulative dosing toxicity or lymphocyte depletion.

There were no cases of active TB or serious fungal infections. The most frequently
reported infection requiring antimicrobial treatment was upper respiratory tract infection,
which was reported in 1.1% (placebo), 0.8% (ustekinumab 45 mg), and 0.8%
(ustekinumab 90 mg) of patients.

The original BLA reported a total of 21 non-melanoma skin cancers in 14 patients, and 5
reports of solid tumors (two of prostate cancer, and one report each of breast, transitional
cell kidney, and thyroid cancer). These malignancies did not reveal a pattern that was
suggestive of immunosuppression or a common mechanistic link. No lymphomas were
reported for which psoriasis patients are reportedly at higher risk.

The incidence of antibodies to ustekinumab in phase 3 trials was 3.7%,; antibody titers
were low, with the majority < 1:80. There was no apparent effect of antlbodles on
efficacy or on the occurrence of injection site reactions. :

A numeric imbalance in rates of major adverse cardiovascular events was observed
between ustekinumab- and placebo-treated patients in the controlled portions of phase 2
and 3 trials, resulting predominantly from an imbalance in event rates from a phase 2 trial
with a 4:1 randomization. Rates of major adverse cardlovascular events were consistent
with expected background rates.



Summary. Considering all the available data, DDDP and the DODAC expressed
concerns about long-term safety risks in psoriasis patients who would receive
ustekinumab chronically. The DODAC cautioned unanimously that ustekinumab-treated
patients had not been followed for a sufficient length of time, and that it was important to
communicate the potential for malignancy to prescribers. In addition, the DODAC voted
7-4 in favor of prescriber administration of ustekinumab, in part to allow for closer
patient follow-up than would likely occur with patient self-administration. The DODAC
voted unanimously that the sponsor’s proposals, including a 5-year extension of
PHOENIX 1 and 2, and proposed observational studies would not be sufficient to
characterize the long-term safety of ustekinumab.

Following the DODAC meeting, DDDP held discussions internally and with the sponsor
regarding a proposed REMS for ustekinumab, as well as post-marketing requirements
and commitments, to address the risks of serious infections and malignancy.

RISK EVALUATION AND MITIGATION STRATEGIES (REMS)

Title IX, Subtitle A, Section 901 of the Food and Drug Administration Amendments Act
of 2007 (FDAAA) amends the Federal Food, Drug, and Cosmetic Act (FDCA) to
authorize FDA to require the submission of a Risk Evaluation and Mitigation Strategy
(REMS) if FDA determines that such a strategy is necessary to ensure that the benefits of
the drug outweigh the risks (section 505-1(a)(1)). Section.505-1(a)(1) provides the
following factors:

(A) The estimated size of the population likely to use the drug involved;

(B) The seriousness of the disease or condition that is to be treated with the drug;

(C) The expected benefit of the drug with respect to such disease or condition;

(D) The expected or actual duration of treatment with the drug;

(E) The seriousness of any known or potential adverse events that may be related to
the drug and the background incidence of such events in the population likely to
use the drug

(F) Whether the drug is a new molecular entity.

After consultations between the Office of New Drugs and the Office of Surveillance and
Epidemiology, we have determined that a REMS is necessary to ensure that the benefits
of STELARA (ustekinumab) outweigh its risks of serious infections and malignancy.
These risks were identified based on data from animal models and IL-12/IL-23
genetically deficient humans that suggest a theoretical risk for mahgnancy and
susceptibility to infections.

A. STELARA (ustekinumab) is proposed for the treatment of adult patients (18 years or
older) with chronic moderate to severe plaque psoriasis who are candidates for
phototherapy or systemic therapy. It has been estimated that 7.5 million people are
reported to have psoriasis.

B. Patients (18 years or older) with chronic moderate to severe plaque psoriasis who are
candidates for phototherapy or systemic therapy experience decreased quality of life,
with significant impairment of social and occupational functioning. The severity of



their disease, which is chronic, unsightly and uncomfortable makes topical treatment
impractical.

C. Compared to placebo, STELARA (ustekinumab) was shown to be effective for the

above proposed indication.

D. The expected duration of therapy with STELARA (ustekinumab) is at least one year.

E.

Potential adverse events that may be related to the use of STELARA (ustekinumab)
include serious infections and malignancy. Based on data from rodent models, there.
is a theoretical concern that blockade of IL-12/IL-23 may heighten patients’ risk for
malignancy. Humans genetically deficient in IL-12/IL-23 appear to have particular
susceptibilities to infections from BCG, environmental mycobacteria and non-
typhoidal salmonella but no apparent excess risk for malignancy, although most of
these patients have yet to reach middle age. There are no apparent signals for
particular infection susceptibilities or malignancy in the safety database for
ustekinumab submitted in support of the BLA; however, follow-up is only through 18
months. The background incidence of these events in the population likely to use the
drug is unknown.

The term new molecular entity (NME) is generally not used with respect to biologics.
STELARA (ustekinumab) is the first member of the class of human anti-IL-12/1L-23
monoclonal antibodies.

In accordance with section 505-1 of the FDCA, as one element of a REMS, FDA may

require the development of a Medication Guide as provided for under 21 CFR Part 208.

Pursuant to 21 CFR Part 208, FDA has determined that STELARA (ustekinumab) poses
a serious and significant public health concern requiring the distribution of a Medication
Guide. The Medication Guide is necessary for patients’ safe and effective use of

STELARA (ustekinumab). FDA has determined that STELARA (ustekinumab) is a
product that has serious risks (relative to benefits) of which patients should be made
aware because information concerning the risks could affect patients’ decision to use, or
continue to use, STELARA (ustekinumab). FDA has also determined that STELARA
(ustekinumab) is a product for which patient labeling could help prevent serious adverse
events.

The elements of the REMS will be a Medication Guide, a Communication Plan and a
timetable for submission of assessments of the REMS.

POSTMARKETING REQUIREMENTS UNDER PREA

Pediatric study requirements were discussed at a December 10, 2008, meeting of the
Pediatric Review Committee (PERC). It has been determined that pediatric study
requirements will be deferred for all age groups as studies in adults have been completed
and approval is expected once the deficiencies outlined above have been adequately
addressed.



POSTMARKETING REQUIREMENTS UNDER 505(o)

In accordance with section 505(0)(3)(A), based on the signal of serious risk of serious
infection and malignancy described above, we have determined that, if this application is
approved, postmarketing clinical trials will be needed to further assess this risk.

We have determined that an analysis of spontaneous postmarketing adverse events
reported under subsection 505(k)(1) of the FDCA will not be sufficient to assess the
signal of serious risk of developing serious infection or malignancy.

Furthermore, the new pharmacovigilance system that FDA is required to establish under
section 505(k)(3) of the FDCA has not yet been established and is not sufficient to assess
this signal of serious risk. Finally, we have determined that only clinical trials will be
sufficient (rather than an observation study) to assess this risk of serious infection and
malignancy through collection of data on adverse events and laboratory assessments,
including pharmacokinetic and immunogenicity parameters, in patients receiving long-
term treatment with STELARA (ustekinumab).

Therefore, based on appropriate scientific data, FDA has determined that, if this _
application is approved, the sponsor will be required, pursuant to section 505(0)(3) of the
FDCA, to continue the treatment of patients enrolled in the PHOENIX 1 and PHOENIX
2 trials for a total of 5 years. The specific details of these required postmarketing clinical
trials will be described more fully in the approval letter for this application, if it is
approved.

POSTMARKETING STUDY COMMITMENTS

As this time, the DDDP is considering several sponsor-proposed post-approval risk
assessment and risk management activities including:

o PSOLAR (Psoriasis Longitudinal Assessment and Registry), a prospective, 8-year
observational study of clinical outcomes in adult psoriasis patients receiving systemic
therapies, including ustekinumab and infliximab; 4000 psoriasis patients will be
exposed to ustekinumab.

¢ NORDIC (The Nordic Database Initiative), a prospective, 5-year observational study
of clinical outcomes in patients residing in Northern European countries; the sponsor
projects that 3% of adult patients will have psoriasis and 5% of these will be eligible
for ustekinumab for an exposure cohort of approximately 11,000 patients.

e Pregnancy Research Initiative, a prospective, S-year observational study of pregnancy
outcomes in women with prenatal exposure to ustekinumab, and of health status of
infants exposed in utero. '

TRADENAME REVIEW

The Division of Medication Error Prevention and Analysis has found the proposed
tradename STELARA to be acceptable. The likelihood of confusing STELARA (vials)
with STALEVO (tablets) is expected to be minimal.
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are candidates for phototherapy or systemic

. therapy
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Division Director Review

OND=Office of New Drugs

DDMAC=Division of Drug Marketing, Advertising and Communication

OSE= Office of Surveillance and Epidemiology

DMETS=Division of Medication Errors and Technical Support

DSI=Division of Scientific Investigations

DDRE= Division of Drug Risk Evaluation

DSRCS=Division of Surveillance, Research, and Communication Support
CDTL=Cross-Discipline Team Leader
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Division Director Review

1. Introduction

Ustekinumab is a first-in-class new molecular entity proposed for the treatment of plaque
psoriasis. Ustekinumab is a fully humanized IgG1x monoclonal antibody that binds to the p40
subunit of interleukin (IL)-12 and IL-23. These cytokines share the IL-12 p40 subunit, and
have been implicated in the pathogenesis of psonas1s This product is not currently marketed
in the U.S. or in any other countries.

This review will focus primarily upon the two significant unresolved issues for this
application, which are the manufacturing issues and the post marketing safety surveillance.

2, Babkgrotmd

CNTO 1275 (Ustekinumab) is a fully human IgG1k monoclonal antibody to human IL-12 p40
that binds with high affinity to human IL-12 and IL-23 and neutralizes their bioactivity .
preventing these cytokines from binding to their IL-12RB1 (IL-12 receptor beta-1) receptor
protein expressed on the surface of immune cells. CNTO 1275 is a selective
immunosuppressant classified according to the proposed Anatomical Therapeutic Chemical
Classification system as an Interleukin Inhibitor. ' The immunosuppression is of prolonged
duration because of the product’s long half-life of three weeks.

The applicant has conducted two adequate and well controlled studies in which efficacy was
assessed adequately using the investigator’s global assessment score and the Psoriasis Area
and Severity score (PASI). The product safety assessment was primarily based upon an
integrated analysis of data encompassing studies through 18 months. The safety database
revealed no signals suggesting that patients treated with ustekinumab might manifest
vulnerability to the spectrum of infections seen in individuals genetically deficient in IL-12
and IL-23. However, the 18 month safety database is likely insufficient to fully characterize
the risk of infection and malignancy for chronic use of this product.

3. CMC/Device-

The Division of Monoclonal Antibodies (DMA) has determmed that the application is not
ready for approval. The applicant has submitted drug product stability data that shows an
unexpected increase in visible particles detected in drug product lots on stability at 2-8 degrees
C. There have been multiple attempts to resolve this issue with the applicant. Three of the four
lots produced in 2008 failed the visible particulate assay at release and the one lot that passed
release (Batch 8FS3Z) demonstrated an atypical increase in visible particulates over time
during storage at 2-8 degrees C. There is currently insufficient information in the BLA to
identify a root cause of the out-of-trend (OOT) and out-of-specification (OOS) findings, and to
support the use of the current visible particulate test and sampling method for release and
stability testing of ustekinumab drug product. A Complete Response is recommended DMA,
with the following deficiencies and informational needs:

' DVRPA review 07.14.08
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Deficiencies: ’

1. Control procedures need to be established to validate the performance of
manufacturing processes responsible for causing variability in the drug product.
Specifically, numerous drug product lots have recently failed specification for visible
particulate at release or stability. The application lacks documentation of an event that
can reasonably be determined to have caused the visible particulate assay out-of-
specification results.

2. The application lacks an accurate testing and sampling method for measurement of
visible particulate matter that has been developed, documented, and reviewed, and
approved by Centocor’s Quality Control Umt

Information Needed:

1. Identification of the root cause of the out-of-specification (OOS) results for the visible
particulate assay supported by a comprehensive, consistent narrative of the -
investigation into the OOS events with data that strongly and directly support the
conclusion. The root cause investigation should also outline corrective actions taken
that assure consistent drug product manufacture and testing.

2. Development and validation of a robust sampling and testing method for assessment of
the level of visible particulates in the drug product. Development and validation results
should provide assurance that the assay is able to consistently and reproducibly
perform its intended function. The assay should be reviewed and approved by
Centocor’s Quality Control Unit.

The Office of Biotechnology Products (Division of Monoclonal Antibodies) and Office of
Compliance (Division of Manufacturing and Product Quality) concurred in waiving a pre-
approval inspection at the drug product manufacturing facility (Cilag AG, Switzerland). The
waiver was recommended as there are “no substantive differences between the drug product
manufacturing processes described in the BLA and those used for other licensed parenteral
products at Cilag AG. These processes were inspected last year with no significant regulatory
findings”.

The drug substance manufacturing facility (Centocor Biologics in St. Louis, MO) was
inspected on April 14-18, 2008 (FEI Number 3003418999) and Inspectional Observations
(SF483) were noted. The resolution of these inspectional observations is unknown.

I concur with the recommendation from DMA that the product is not ready for approval based
upon quality problems. The quality problems should be resolved and the consequences, if any,

of inspectional observations at the drug substance manufacturing facility should be resolved
prior to approval.

4. Nonclinical Pharm'acologleoxicoIogy
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Due to the mechanism of action of ustekinumab, inhibition of IL-12/IL-23 expression, there is
a biologic plausibility for enhanced carcinogenic risk. Formal two-year systemic
carcinogenicity studies have not been conducted with ustekinumab. However, adequate
literature data is available to indicate that inhibition of IL-12/IL-23 expression leads to an
increased carcinogenic risk. Systemic administration of IL-12 exhibits an anti-tumor effect in
mice, inhibition of IL-12/IL-23 expression with a murine monoclonal antibody enhances
tumor formation in mice challenged with squamous cell carcinoma cells and removal of the
IL-12/IL-23 gene in knockout mice enhanced tumor formation in mice. There is sufficient
nonclinical data in the literature indicating an increased carcinogenic risk with inhibition of IL-
12/IL-23 expression to justify inclusion in labeling of this animal data to inform prescribers
about the potential carcinogenic risk from ustekinumab use.

I concur with the conclusions reached by the pharmacology/toxicology reviewer and
supervisors that there are no outstanding pharm/tox issues that preclude approval. The labeling
of Ustekinumab should use the information from the nonclinical studies conducted by the
sponsor and from the literature as outlined by the reviewer. A potential increased
carcinogenicity risk may be associated with the chronic use of ustekinumab in psoriasis
patients. :

5. Clinical Pharmacology/Biopharmaceutics

- Biopharmaceutics: Clinical data suggest “decreased efficacy in antibody-positive subjects,
however the data are inadequate for conclusjons. The biopharmaceutics reviewer is
recommending an in-vitro study (or studies) to determine whether IL-12 and/or IL-23
modulate CP enzyme expression and whether Ustekinumab is able to reverse the effects of IL-
12/1L-23 on CYP expression (e.g., in vitro hepatocyte study). An alternative in vivo approach
would be to determine the potential of Ustekinumab for the alteration of CYP substrate

_ metabolism in psoriasis patients (e.g., a cocktail study with CYP probe drugs).

Pharmacogenomics: I concur with the recommendation of the pharmacogenomics reviewer
that early identification of non-responders through the use of biomarkers would benefit
clinicians and patients, and that the sponsor should continue to search for efficacy biomarkers.

Pharmacometrics: The applicant has proposed weight based dosing in two increments, with
patients weighing < 100kg receiving 45mg initially and 4 weeks later, followed by dosing
every 12 weeks. Patients >100kg would receive 90mg initially and 4 weeks later, followed by
dosing every 12 weeks. The Pharmacometrics reviewer has recommended an alternative 3 step
dosing, with patients weighing <70kg (154 lbs) receiving 45mg initially and 4 weeks later,
followed by dosing every 12 weeks. For patients > 70kg and < 100kg (220 Ibs) the
recommended dose is 67.5mg initially and 4 weeks later, followed by dosing every 12 weeks.
For patients weighing >100kg, the recommended dosing would remain unchanged from the
applicant proposal (90 mg initially and 4 weeks later, followed by dosing every 12 weeks).
The Advisory Committee voted 7 vs. 3 to recommend the two step dosing as originally
proposed by the applicant. The main concerns from the committee were (1) lack of data at 67.5
mg (2) possible delays in generating stability data for 67.5 mg and (3) lack of availability of
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information on the lowest effective dose. However, there was some interest in this alternative
dosing regimen and this should be explored more fully by the sponsor. The sponsor did not
pursue substantive dose ranging studies for this product. At this time I concur with the clinical
reviewer and the majority of the Advisory Committee that weight based dosing in two
increments is appropriate for initial approval. Additional dosing regimens could be explored
post marketing.

The labeling recommendations for pharmacometrics, drug-drug interactions and
‘pharmacogenomics will be considered prior to approval of the application.

6. Clinical Microbiology

No clinical microbiology review was provided.

7. Clinical/Statistical-Efficacy

I concur with the conclusions of the primary medical officer that the applicant has provided
sufficient evidence of efficacy. The applicant conducted two adequate and well-controlled
Phase 3 studies, in which primary efficacy was assessed at Week 12 by the proportion of
subjects who achieved a 75% reduction in the Psoriasis Area Severity Index (PASI 75). A
major secondary endpoint was the Physician’s Global Assessment (PGA). The Phase 3 studies
provided substantial evidence of efficacy of ustekinumab in the target population of patients
with moderate to severe plaque psoriasis. In both studies, efficacy was demonstrated for both
doses on the PASI and on the PGA. Efficacy outcomes were generally similar between dosing
groups and across studies. Both doses were proven efficacious in both weight categories;
however, higher efficacy outcomes were observed in heavier subjects (> 100 kg) who received
90 mg of ustekinumab compared to those who received 45 mg. Efficacy was demonstrated in
sub-groups. :

8. Safety

The assessment of safety was based primarily on the integrated analyses of data from three
studies (a Phase 2 study and the Phase 3 studies). In the reviewer’s opinion, the applicant
provided substantial evidence of the safety of ustekinumab in the target population through 18
months of exposure. Overall rates and patterns of serious adverse events suggested no
increased risk when ustekinumab-treated subjects were compared to placebo-treated subjects
or to each other (i.e., 45 mg compared to 90 mg). This conclusion held when specific
categories of events were considered, including serious cardiac events, serious infections,
serious malignancies, and serious nervous system disorders. Overall rates for treatment-
emergent adverse events were generally similar between all treatment groups, and generally
suggested no dose response when ustekinumab groups were compared (the most common
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adverse events were nasopharyngitis and upper respiratory tract infection). Adverse drug
reactions were not worrisome in pattern or frequency of occurrence.

The safety database revealed no signals suggesting that patients with pharmacologic blockade
of IL-12/IL-23 might manifest the vulnerabilities to the narrow spectrum of infections seen in
individuals genetically deficient in these cytokines. Specifically, there were no reports of
infections by nontuberculous mycobacteria or of salmonella. There was one report of a serious
gastroenteritis, and the subject’s presentation and clinical course did not suggest salmonellosis.
Of note, 68 subjects with latent tuberculosis diagnosed during screening were enrolled in the
trials (with appropriate treatment initiated either prior to or simultaneous with first
administration of study agent), and all were at some point exposed to ustekinumab because of
the crossover design of the Phase 3 studies. Two additional subjects were diagnosed with
latent tuberculosis post-screening. Through the end of the reporting, there were no reports of
complications from tuberculosis.

The safety database did not signal that the malignancy risk suggested in animal models might
be translating to humans; however, a signal of this sort might not be revealed in a database in
which the maximum duration of follow-up was through 18 months, with 373 ustekinumab-
exposed subjects followed through this period. Similarly, the database might not be of
sufficient size to detect low frequency events (infectious or malignant). Therefore, the
available data permit only tentative conclusions regarding these risks, and additional, longer-
term data are needed to assess for these theoretical risks in patients treated with ustekinumab.

Consultation was obtained from the Office of Surveillance and Epidemiology concerning the
risk assessment and risk mitigation needs for ustekinumab. I concur with the consensus
reached by the OSE reviewers, the primary clinical reviewer, and the cross discipline team
leader that if approved, specific labeling and a REMS consisting of a Medication Guide and
Communication plan are necessary to emphasize the potential risks of infection and
malignancy. I concur with the conclusion of the clinical reviewer that a mandatory registry is
not necessary for assessment of a theoretical risk (as opposed to management of a known
serious risk) and that no signal emerged in the safety database to merit a mandatory registry.
However, a REMS should be required which provides “strong educational information to
patients and physicians”. The risk management program should be reevaluated in the presence
of new data.

The theoretical risk of malignancy should be a concern for all parties involved in the review of
ustekinumab for the treatment of psoriasis. This risk was extensively discussed before the
DODAC on 6/17/08 with a focus on the need for complete ascertainment and long-term
assessment of cancer events. I am in concurrence with the OSE consultant’s conclusions
concerning the utility of exposure registry information. The utility of these registries for
identification of malignancy risk (or any other risk) while reasonable and prudent is simply
-unknown to us. While it has been suggested that additional controlled clinical trials of
ustekinumab may offer a more robust buttress for malignancy risk assessment than exposure
registry observational studies, it is unclear how these studies would be designed and conducted
and whether the potential signal in the animal data is sufficient to mandate what could become
decades of premarketing trials. A disease specific registry, managed outside FDA (possibly

Page 7 of 13



Division Director Review

NIH) and not limited to one marketed psoriasis treatment, may be a more optimal vehicle for
obtaining adverse event information.

TRADENAME (ustekinumab) is an immunosuppressant to be used chronically in psoriasis
patients. Potential adverse events that may be related to the use of TRADENAME
(ustekinumab) include serious infections and malignancy. Based on data from rodent models,
there is a theoretical concern that blockade of IL-12/IL-23 may heighten patients’ risk for
malignancy. Humans genetically deficient in IL-12/IL-23 appear to have particular
susceptibilities to infections from BCG, environmental mycobacteria and non-typhoidal
salmonella but no apparent excess risk for malignancy, although most of these patients have
yet to reach middle age. There are no apparent signals for particular infection susceptibilities
or malignancy in the safety database for TRADENAME (ustekinumab) submitted in support
of the BLA; however, follow-up is only through 18 months.

I recommend that REMS is necessary for this biologic drug product to ensure that the benefits
of the drug outweigh the risks. Post-marketing clinical trials will be needed to further assess
these risks of serious infection and malignancy. :

The REMS should contain both a medication guide and a communication plan.
The medication guide should be developed as provided for under 21 CFRPart 208.
The communication plan must include, at minimum, the following:

o Dear Healthcare Provider Letters to be distributed to dermatologists and other
specialties expected to treat infectious and oncologic complications potentially
“associated with TRADENAME (ustekinumab), if the application is approved. This
letter should also inform prescribers about any available registries which may
enroll patients treated with TRADENAME (ustekinumab).

¢ Anintensive adverse event reporting awareness campaign at major national
meetings of appropriate specialties; if possible, develop and provide free-of-charge
targeted CME programs covering the basic science underlying recommendations
about infectious complications and the need for cancer surveillance.

* A description of the audience for the communication plan, stating specifically the
types and specialties of healthcare providers to whom the communication materials
will be directed. These should include non-prescribers in specialties likely to be
consulted for infectious or malignant adverse events.

¢ A schedule for when and how these letters/materials are to be distributed to
healthcare providers at the time TRADENAME (ustekinumab) is approved, and at
specified intervals thereafter, if this application is approved.

Timetable for Assessments: The proposed REMS must include a timetable for

assessment of the REMS that shall be no less frequent than by 18 months, by 3 years and
in the 7th year after the REMS is approved.
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The applicant should specify the interval that each assessment will cover and the planned
date of submission to the FDA of the assessment. The assessments should be submitted
within 60 days of the close of the interval.

The applicants REMS assessments must assess the extent to which the elements of the
REMS are meeting the goals of the REMS and whether modifications to the elements or
goals are needed. ,

The proposed REMS submission should include two parts: a “Proposed REMS” and a
“REMS Supporting Document.” The REMS Supporting Document should be a document
explaining the rationale for each of the elements included in the proposed REMS (see
Appendix B).

Information needed for assessment of the REMS may include but may not be limited to:

1. Results of evaluations addressing:
a. Prescribers’ understanding of TRADENAME (ustekinumab) risks, including the risk
of serious infection and malignancy, and how to select patients who appropriate for

treatment

b. Patients’ understanding of the risks of TRADENAME (ustekinumab), including the
risks of serious infection and malignancy

¢. Who is performing the TRADENAME (ustekinumab) injection in the healthcare
setting (i.e., the physician/prescriber, nurse, patient, other)

d. How often patients are examined during TRADENAME (ustekinumab) therapy by a
healthcare professional, and the type of professional (i.e., physician/prescriber,
physician/non-prescriber, nurse, other)

2. A report on periodic assessments of the distribution and dispensing of the Medication
Guide in accordance with 21 CFR 208.24.

3. Areport on failures to adhere to Medication Guide distribution and dispensing
requirements, and corrective actions to address non-compliance.

4. Report on the content, participation, and effectiveness of CME programs targeting
prescribers and oncologists.

5. A summary of all reported serious infections and malignancies, with analysis of adverse
event reporting by prescriber type (e.g., dermatologist, nurse, internist, oncologist).

6. Based on the information submitted, an assessment and conclusion of whether the REMS
is meeting its goals, and whether modifications to the REMS are needed.

POSTMARKETING REQUIREMENTS UNDER 505(0)
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The applicant should evaluate the safety and efficacy of long-term continuous use of
ustekinumab in the PHOENIX1 and PHOENIX2 trials through 5 years from initial
administration of product (264 weeks).

POSTMARKETING STUDY COMMITMENTS
I concur with the recommendations for post marketing study commitments including:
1. The applicant further evaluates maintenance dosing (less frequent dosing, lower doses).

2. The applicant conduct an in vitro study or studies to determine whether IL-12 and/or
IL-23 modulate CYP enzyme expression and whether ustekinumab is able to reverse
the effects of IL-12/IL-23 on CYP expression (e.g., in vitro hepatocyte study). An
alternative in vivo approach would be to determine the potential of ustekinumab for the
alteration of CYP substrate metabolism in psoriasis patients (e.g., a cocktail study with
CYP probe drugs).

3. The applicant develops an assay with which the presence of ustekinumab does not
interfere.

4. Conduct a prospective, multi-center registry of 4,000 adult psoriasis patients treated
with Stelara in the United States, followed for eight years

5. Conduct a prospective, 5 year observational study of adverse events observed in
clinical practice (Nordic Database Initiative)

6. Conduct a prospective, observational pregnancy exposure registry in the U.S.

7. Conduct a lactation study

9. Advisory Committee Meeting

The Dermatologic and Opthalmologic Drugs Advisory Committee met on 27June2008 to
consider this application. The Committee was asked to provide specific advice and
recommendations on a) the dosing regimen b) carcinogenicity ¢) long-term safety and d) self-
administration. Following substantial discussions, the Committee voted unanimously that the
applicant had provided sufficient information to demonstrate efficacy, and to support the
dosing schedule of every 12 weeks. In addressing the dosing regimen, the majority of the
committee (7-3) voted for the two doses due to the fact that the 45mg and 90mg dose was
studied by the sponsor. Members voting for a third dose (67.5mg) felt the population weighing
between 70kg and 100kg would have an increased risk of side effects and toxicity if given the
90mg dose. The Committee advised (Yes 1, No 10) that the applicant had not provided
sufficient information to inform patients and physicians regarding how/when to stop treatment
with Ustekinumab. They also advised that the database provided was not fully sufficient in
either length of time or number of subjects to fully characterize the critical safety concerns.
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The Committee voted 11-0 that they were concerned about the potential malignancy risk
associated with this class of products, that this was important information to convey to
prescribers, but that additional animal studies were not needed. :

The Committee voted unanimously for approval without additional premarket studies, and
voted unanimously that the applicant’s risk assessment proposals (PSOLAR, 5 year extension
of pivotal trials) was not sufficient to characterize the long term safety.

10.  Pediatrics

Pediatric use has not been evaluated. Pediatric study requirements were discussed at the PERC
on 10Dec2008. All studies will be deferred as the adult studies are complete and approval is
anticipated once the deficiencies are corrected.

o b(4)
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" The overall ﬁediatric plan continues under discussion and will be further described prior to
approval.

11, Other Relevant Regulatory Issues

There are no other unresolved relevant regulatory issues.

12. Labeling

Proprietary Name: The applicant original proposal of Stelara was reviewed by DMETS and
found to be unacceptable because of its orthographic similarity to Stalevo, a product marketed
in the US for treatment of idiopathic Parkinson’s disease. The applicant submitted a request for
reconsideration and DMEPA recommends approval of the proprietary name Stelara

Physxc1an labeling, patient labeling and container carton continue under review. A medication
guide will be requested in the Risk Evaluation and Management Plan.

13. Decision/Action/Risk Benefit Assessment

e Recommendation for Regulatory Action — Complete Response

e Risk Benefit Assessment -An assessment of risk benefit for this product will be '
completed following submission and review of the REMS.

e Recommendation for Postmarketing Risk Management Activities -The
applicant should provide a REMS consisting of a Medication Guide and
Communication plan as described above.

e Recommendation for other Postmarketing Study Commitments — These will be
conveyed with the approval action.
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Susan J. Walker, M.D.
Director
Division of Dermatology and Dental Products
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Cross-Discipline Team Leader Review

/4
Date ' 15December2008 /., // g {2.¢5.08
From Jill Lindstrom, MD . Jetl FenrT s
Subject Cross-Discipline Teanyl eader Review
BLA # 125261 4 .
Applicant Centocor Biologics, LLC
Date of Submission 13 January 2007
PDUFA Goal Date 28 December 2008
Proprietary Name / Stelara/ustekinumab
Established (USAN) names _
Dosage forms / Strength Sterile parenteral solution; 45mg/0.5mL, 90 mig/1mL
Proposed Indication(s) Treatment of moderate to severe psoriasis
Recommended: Complete Response

1. Introduction

This CDTL memo will summarize the findings of the multi-disciplinary review team, highlight
the areas (CMC, post-marketing risk mitigation) that generate the recommendation for a
Complete Response, and provide my recommendation regarding dosing regimen.

2. Background

Ustekinumab is a novel, first-in-class, fully human monoclonal antibody against the shared
p40 subunit common to both interleukin-12 (IL12) and interleukin-23 (IL.23). It has been
developed for the treatment of moderate to severe psoriasis.

3. CMC/Device

Stelara is supplied as a sterile, single-use, 2mL stoppered glass vial containing either 45mg or

90 mg ustekinumab and sucrose, histidine, and polysorbate 80. Stelara contains no

preservative. The drug substance and drug product are manufactured at Centocor St. Louis.

Preapproval inspection issues were resolved during the review cycle. Stability was set at  essm— h@\
== when stored at 2° — 8° C and protected from light. The initial recommendation of the

Product Quality team was for approval.

However, updated product stability data submitted in August and October, 2008, revealed an
unexpected increase in visible particulates for product produced in 2008. Three of four lots

failed to meet the release standard for visible particulate assay, and the remaining lot showed

an atypical increase over time. The applicant attributed the out-of-specification findings to a

change in the assay" 1 glass syringes - The b(4)
revised assay procedure had been validated, however, and increases in visible particulates was

not observed with assay qualification and validation. In addition, conflicting data was

obtained during stability testing of other samples. Because the root cause of the most recent

increase in visible particulates is not clear, the Product Quality team issued an amended review
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recommending a Complete Response until the issues are resolved and product potency and
purity can be assured.

4. Nonclinical Pharmacology/Toxicology

As their pivotal chronic toxicology study, the applicant conducted a 26-week subcutaneous
dose study in cynomolgus monkeys with a 12-week recovery period. Toxicokinetic evaluation
confirmed high exposures in excess of that required for complete pharmacologic inhibition of
IL12/23 activity. One of ten monkeys developed bacterial enteritis; no other significant
adverse events were noted. Histopathology did not reveal pre-neoplastic change in any organs.

Genotoxicity studies, which are not typically conducted with monoclonal antibodies due to
their large size, were not conducted with ustekinumab.

The applicant submitted literature studies in lieu of conducting carcinogenicity studies. The
literature studies, reviewed comprehensively by Dr. Jiagin Yao and also in the OSE consult of
October 28, 2008 (section 3.1.1), suggest that ustekinumab may present a risk for
carcinogenicity. Briefly, administration of murine ILL12 had an anti-tumor effect against
transplanted tumors-in mice, and I.12/I1.23p40 knock-out mice had reduced anti-tumor host
defenses, manifested as earlier development, increased frequency, and greater aggressiveness
of UV-induced tumors. Both the Pharmacology/Toxicology team and the Advisory
Committee recommended communication in labeling of this signal for potential risk, but did
not recommend additional nonclinical carcinogenicity studies.

Stelara did not reduce male fertility in cynomolgus monkeys, although the group size was small,
and an analogous murine anti-IL12/IL23p40 antibody did not reduce female fertility in mice.
Teratogenicity was not observed. Embryofetal toxicity studies in cynomolgus monkeys
demonstrated similar rates of fetal loss between treated and untreated animals; one neonatal loss
was seen in each of two dose groups but none in control animals. Proposed wording to
communicate this information has been incorporated into draft labeling,

There are no outstanding nonclinical pharmacology/toxicology issues. The
Pharmacology/Toxicology team recommended an approval action from the nonclinical
perspective. No nonclinical postmarketing studies are recommended or required.

5. Clinical Pharmacology/Biopharmaceutics

Stelara is a liquid-in-vial dosage form intended for subcutaneous injection administered
initially in two doses four weeks apart followed by repeat dosing every 12 weeks. The median
time to reach the maximum serum concentration (tm.x) in subjects with psoriasis was 13.5 days
and 7 days respectively after a single subcutaneous administration of 45 mg and 90 mg of
ustekinumab. The median half-life (t;2) of ustekinumab was approximately 3 weeks in
psoriasis subjects, ranging from 15 to 32 days across all psoriasis studies.
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The applicant studied two doses, 45mg and 90mg, in their pivotal trials, which included
population pharmacokinetics. Serum concentration was inversely proportional to body weight;
serum concentrations for heavier subjects were lower than for lighter subjects. The applicant
performed an exposure-response analysis which identified a clear dose-response: both IGA
and PASI 75 correlated with serum concentration or AUC. For a given dose, subjects lighter
than 100kg demonstrated a better response than subjects heavier than 100kg. The applicant
based their dosing paradigm, 45mg for patients less than 100kg and 90 mg for patients
>100kg, on this analysis.

Dr. Pravin Jadhav conducted a pharmacometric analysis to determine whether the applicant’s
proposal represented the best dosing regimen; the reader is referred to his and Dr. Abi
Adebowale’s reviews for full discussion. The applicant studied two doses, 45mg and 90mg,
across all body weights. Both doses demonstrated effectiveness, although the higher dose was
more effective in heavier subjects. Dose-response was not seen for adverse events. Using
pharmacometric modeling, six dosing paradigms were explored: 45mg for all, 90 mg for all,
the applicant’s two-step proposal, a three-step proposal, a five-step proposal, and a semi-
continuous proposal. The results are presented in Table 1. '

Table 1: Predicted response rates under different dosing regimens based on the AUC-
proportion of PASI75 responders model

Dosing ~ Dose Predicted Response Rate (%)
strategy (Overall and by weight cut-offs)
' Overall | <70kg | 70-<100kg | >100kg
1 dose for all 45mg 65 80 68 54
1 dose for all 90mg 75 84 76 70
Weight-based dosing adjustments
2-step <100kg: 45mg 70 80 68 70
>100kg: 90mg
3-step <70kg: 45mg 73 80 74 70

70kg-<100kg: 67.5mg(0.75mL)
>100kg: 90mg

5-step <45kg: 45mg 75 82 75 70
45kg-<60kg: 54mg(0.6mL)
60kg-<75kg: 67.5mg(0.75mL)
75kg-<90kg: 81mg(0.9mL)

>90kg: 90mg ,
Semi- <45kg: 45mg 75 82 75 - 70
continuous, 45kg-90kg: 1mg/kg
>90kg: 90mg

Source: adapted from Pharmacometrics Review (31 July 2008), BLA 125261, Dr. Pravin
~ Jadbav, pp.29-30.

The dosing paradigms were presented to the Advisory Committee, who voted as follows:
e 2-step dosing: 7 votes
e 3-step dosing: 3 votes
e abstain: 1 vote
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The commiittee expressed the following concerns about the 3-step paradigm: (1) lack of data at
67.5 mg (2) possible delays in generating stability data for 67.5 mg and (3) lack of availability
of information on the lowest effective dose. Regarding the first concern, lack of data at
67.5mg, the applicant provided safety and effectiveness data that fully bracket this dose.
Regarding the second concern, delays in generating stability data for the 67.5mg dose, it
appears that the committee members did not realize that the 3-step regimen would not require
a production of 67.5mg vial prior to marketing; the applicant could market their proposed dose
configurations, 45mg and 90mg, and prescribers could use the 90mg vial for patients receiving
either the 67.5mg dose or the 90mg dose until stability data allowed marketing of a 67.5mg
vial. The third concern, the lack of information regarding the lowest effective dose, reflects
the desire for dose optimization for the small minority of patients who weigh less than 45kg;
this concern, when applied to the much larger population of patients who weigh 70-100kg,
supports the 3-dose paradigm, which would optimize the dose for this much larger segment of
the population in whom the drug will be used.

Because of the clear exposure-response relationship for effectiveness, the bracketing provided
by the safety and effectiveness data from the 45mg and 90mg doses, and the absence of dose-
response for adverse events at these doses, I concur with the recommendation of the Clinical
Pharmacology team for a three-step dosing regimen.

b4

The applicant did not conduct a thorough QT/QT, study. The CDER DCRP QT
Interdisciplinary Review Team (QT-IRT) advised that no such study was needed because
ustekinumab, as a monoclonal antibody, could not access the hERG pore via the intracellular
side, and QT prolongation has not been observed with any other monoclonal antibody.

Ustekinumab is not metabolized by CYP450 enzymes. However, because the formation of
CYP450 enzymes can be altered by increased levels of cytokines during chronic inflammation,
a molecule such as ustekinumab that that antagonizes cytokine activity may affect the
formation of CYP450 enzymes. This potential effect and resulting need to monitor
concomitant medications upon initiation of Stelara should be addressed in labeling.
Additionally, the Clinical Pharmacology team recommended the following postmarketing
commitment: ' o

Conduct an in vitro study or studies to determine whether IL-12 and/or IL-23
modulate CYP enzyme expression and whether ustekimumab is able to
reverse the effects ofIL.-12/I1-23 on CYP expression (e.g., in vitro hepatocyte
study). An alternative in vivo approach would be to determine the potential
ofustekinumab for the alteration of CYP substrate metabolism in psoriasis
patients (e.g., a cocktail study with CYP probe drugs).

6. Clinical Microbiology
Not applicable
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7. Clinical/Statistical- Efficacy

The applicant submitted data from two pivotal trials, TO8 and T09, to establish the
effectiveness of Stelara, either 45mg and 90mg, in the treatment of moderate to severe
psoriasis in patients who are candidates for phototherapy or systemic therapy. Subjects were
dosed on week 0, week 4, and then every 12 weeks after that. The trials, which are ongoing,
are similar in design (identical through week 28) and will follow subjects for five years. The
primary timepoint was at 12 weeks, after which subjects on placebo were crossed-over to
active treatment. The primary efficacy endpoint was PASI75, and a major secondary endpoint
was Clear or Minimal on the Physician’s Global Assessment Scale. The results for the above
endpoints for both T08 and TO09 are presented in the table below:

Table 2: Week 12 Efficacy Results

Stelara 45 mg Stelara 90 mg Placebo

Study 08 : N=255 N=256 N=255

PASI 75 response 171 (67%) 170 (66%) - 8(3%)
p<0.001 p<0.001

PGA Cleared/Minimal 154 (60%) - 158 (62%) " 10 (4%)
p<0.001 p<0.001

Study 09 . N=409 N=411" N=410

PASI 75 response 273 (61%) 311 (76%) 15 (4%)
p<0.001 p<0.001

PGA Cleared/Minimal | 278 (68%)_ 302 (13%) 20 (5%)
p<0.001 p<0.001

Source: Biostatistical Review (28 July 2008), BLA 125261, Dr. Kathleen Fristch, pp.31.

The BLA included data to week 52 for TO8 and to week 28 for T09. The reader is referred to
the reviews by Drs. Brenda Carr and Kathleen Fritsch for a full discussion of the trial designs
and results.

The results from TO8 and T09 demonstrate that Stelara is superior to placebo in the treatment
of moderate to severe psoriasis. I concur with the conclusions of Clinical reviewer and
Biostatical team that the data support a determination of effectiveness for both doses.

8. Safety

The safety database, comprised of pooled data from the two pivotal studies and a phase 2 study
and including 2,226 ustekinumab-exposed subjects, 372 of who received ustekinumab for at
least one year, is adequate to characterize adverse events. Four deaths were reported, three of
which were determined to be unlikely due to ustekinumab exposure; the fourth death occurred
in a subject with metastatic kidney (transitional cell) cancer, and relatedness to ustekinumab
was considered possible. The rates of serious and non-serious adverse events were similar
across all arms. The most frequently reported adverse events were nasopharyngitis and
respiratory infection. Laboratory parameters were generally comparable across ustekinumab
and placebo-treated groups. No effect of ustekinumab on lymphocycte parameters was
identified. - '
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No cases of active tuberculosis or non-tuberculous mycobacterial infection were reported. Of
note, diagnosis of latent tuberculosis did not preclude enrollment if the subject initiated
treatment; 68 such subjects were enrolled. No cases of systemic fungal infection or
salmonellosis were reported.

The rate of injection site reactions was low, and no cases of anaphylaxis or serum sickness
were reported. Immunogenicity rates were relatively low; however, the presence of
ustekinumab interfered with antibody assessment in a large proportion of subjects.

Eight solid malignancies (prostate [two], kidney, thyroid, breast, colon, tongue, and malignant
melanoma in situ) were reported in 8 subjects, fewer than would be expected by comparison
with the SEER database (per subject year exposure, adjusted for age, gender and race). No
lymphomas were reported. Eighteen ustekinumab-treated subjects developed nonmelanoma
skin cancer: 5 squamous cell carcinomas and 14 basal cell carcinomas. The rate and types of
solid tumor malignancies, as well as the ratio of basal to squamous cell carcinomas of the skin,
do not suggest a malignancy signal related to immunosuppression.

Cardiovascular events were uncommon, and rates were not increased over expected
background rates.

The applicant did not provide sufficient data to establish the safety of self-administration.
Subjects were permitted to administer self-administer study agent after the second dose,
however this took place at the study site under observation by study personnel. Unsupervised
self-administration at home was not permitted. Because the infrequency of dosing could
impede mastery of injection technique, it will be important to understand the impact of true
self-administration (at home, without study personnel oversight) on safety and effectiveness
and to ascertain whether subjects are able to successfully self-administer the drug without the
benefit of professional oversight.

9. Advisory Committee Meeting

The application was presented to the Dermatologic and Ophthalmologic Drugs Advisory
Committee on June 17, 2008. The Committee unanimously agreed that the applicant had
demonstrated the effectiveness of ustekinumab in the treatment of psoriasis and had provided
sufficient information to support the dosing regimen, and the committee unanimously
recommended approval. The committee also expressed unanimous concern about the potential
for malignancy demonstrated by nonclinical studies and unanimously recommended that these
findings be communicated to prescribers. The committee unanimously agreed that subjects
had been followed for an insufficient amount of time, and were in near unanimous agreement
that an insufficient number of subjects had been studied. The committee’s vote regarding a
two-step or three-step dosing paradigm is presented in section 5 of this review. The committee
voted 4 (for) to 7 (against) against self-administration. The committee unanimously agreed
that the applicant’s risk assessment proposals were insufficient.
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10. Pediatrics

The applicant conducted studies in subjects 18 years of age and older. The applicant’s
pediatric assessment included a request for deferral for all pediatric populations. The

-

adolescents and adults. The deferral request and pediatric plan were presente& to the Pediatric
Review Committee; the committee concurred with the deferral request and the proposed plan.

11. Other Relevant Regulatory Issues

DSI audits were conducted but did not find deficiencies that would preclude reliance upon the
data that was submitted. ' '

12. Labeling

Review by the Division of Medical Error Prevention and Analysis found the proposed
tradename, Stelara, to be acceptable.

The multidisciplinary review team revised the draft professional labeling provided by the
applicant, but did not engage in labeling negotiations with the applicant. At the time of close
of this review, the draft professional labeling does not reflect the 3-step dosing paradigm
recommended by the Clinical Pharmacology team and this reviewer.

A Medication Guide is necessary but was not provided.

13. Recommendations/Risk Benefit Assessment

Recommended Regulatory Action: Complete Response

Risk Benefit Assessment

The applicant demonstrated the effectiveness of their product for the treatment of moderate to
severe psoriasis in patients who are candidates for phototherapy or systemic therapy. No clear
safety signals for infection, malignancy, cardiovascular events, or immunogenicity emerged
during the development program. The applicant studied sufficient numbers of subjects to
adequately characterize common adverse events. However, because of the chronic nature of
psoriasis and the consequent likelihood of long-term use of Stelara, as well as the theoretical
concern for infectious or malignant adverse events based the mechanism of action of the drug,
a multi-pronged approach to postmarketing risk assessment is needed to elucidate potential
low-frequency or long-latency signals. Additionally, because of the potential (but not
documented) risks, health care provider and patient education regarding potential risks,
mitigation measures, and the need for adverse event reporting will be needed. The applicant -
proposed additional risk assessment via S-year continuation of pivotal trials TO8 and T09
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(ongoing), continuation of a 64-week, active-comparator trial against etanercept, addition of a
ustekinumab arm to the existing PSOLAR postmarketing registry for serious adverse events, a
prospective 5-year observational cohort study (Nordic Database Initiative), a 5-year pregnancy
registry, and datamining, in addition to routine pharmacovigilance. The applicant proposed a
specialty pharmacy provider to address prescriber and patient education. In addition to the
applicant’s proposals, the OSE review team recommended implementation of a REMS,
consisting of a Medication Guide and a Communication plan, as well as labeling for prescriber
administration and including malignancy and serious infections as 15-day reportable adverse
events.

Recommendation for Postmarketing Risk Management Activities

The applicant should provide a REMS comprised of a Medication Guide, Communication
Plan, and a timetable for planned assessments. Elements to assure safe use, such as restricted
distribution, are not needed. A mandatory registry, which would comprise restricted
distribution for the purpose of risk assessment, is not recommended as it would be untenable
from ethical, regulatory, and legal standpoints.

Recommendation for other Postmarketing Study Commitments

1. Conduct in vitro study or studies to determine the effect of IL12/IL23 on CYP

expression and whether ustekinumab reverses that effect.

Develop an assay with which the presence of ustekinumab does not interfere.

Evaluate the safety and effectiveness of long-term continuous use of ustekinumab in

the ongoing studies TO8 and T09

4. Conduct studies to evaluate the maintenance dosing, to include less frequent dosing.

5. Conduct a prospective, multi-center registry of 4000 adults psoriasis patients treated
with Stelara in the United States, followed for 8 years. '

6. Conduct a prospective, 5-year observational study of adverse events observed in
clinical practice (Nordic Database Initiative).

7. Conduct a prospective, observational pregnancy exposure registry in the US that
compares the pregnancy and fetal outcomes of women exposed to ustekinumab during
pregnancy to an unexposed control population.

8. Conduct a lactation study in women who are breastfeeding while being exposed to
ustekinumab to assess the presence of ustekinumab in breast milk and potential effects
in nursing infants.

9. Pending absence of significant safety signals in adults conduct dose range finding and
safety and efficacy studies in pediatric subjects.

10. Commit to expedited (15-day) reporting of spontaneous adverse event reports of
malignancy or serious infections (including, but not limited to, opportunistic infections,
tuberculosis, salmonellosis, diverticulitis).

W

Recommended Comments to Applicant

PRODUCT QUALITY
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Deficiencies:

1.

Control procedures need to be established to validate the performance of
manufacturing processes responsible for causing variability in the drug product (§
211.110). Specifically, numerous drug product lots have recently failed the visible
particulate matter assay specification at release and during stability testing. The
application lacks documentation of an event that can reasonably be determined to have
caused the visible particulate assay out-of-specification (OOS) results.

The application lacks an accurate testing and sampling method for measurement of
visible particulate matter that has been developed, documented, reviewed, and
approved by Centocor's Quality Control Unit (§ 211.165).

Information Neéded for Resolution:

1.

Identification of the root cause of the OOS results for the visible particulate assay
supported by a comprehensive, consistent narrative of the investigation into the OOS
events with data that strongly and directly support the conclusions. The root cause
investigation should also outline corrective actions taken that assure consistent drug
product manufacture and testing.

Development and validation of a robust sampling and testing method for assessment of
the level of visible particulates in the drug product. Development and validation results
should provide assurance that the assay is able to consistently and reproducibly.
perform its intended function. The assay should be reviewed and approved by
Centocor's Quality Control Unit.

Additional Requests and Comments:

1.

2.

Provide an analysis of the impact of changes to the sampling method for other assays
which used pooled material, such as the sub-visible particulate method.

The IEF and cIEF assays need to be run side-by-side until sufficient data have been
submitted to the Agency to demonstrate that the cIEF assay is as stability indicating as
the IEF assay. These data should demonstrate that the cIEF assay would result in
failures for stressed and accelerated stability samples at or before failures would occur
due to the appearance of faint acidic bands seen by IEF method.

Both working cell banks , are
suitable for use in manufacturing.

CLINICAL

You must submit a proposed REMS, as described below.

Title IX, Subtitle A, Section 901 of the Food and Drug Administration Amendments Act of
2007 (FDAAA) amends the Food Drug and Cosmetic Act (FDCA) to authorize FDA to
require holders of approved drug and biological product applications to conduct postmarketing
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studies and clinical trials for certain purposes, if FDA makes certain findings required by the
statute (section 505(0)(3)(A)) and to require the submission of a Risk Evaluation and
Mitigation Strategy (REMS) if FDA determines that such a strategy is necessary to ensure that
the benefits of the drug outweigh the risks (section 505-1(a)). This provision took effect on
March 25, 2008.

Stelara (ustekinumab) is an immunosuppressant to be used chronically in psoriasis patients.
Potential adverse events that may be related to the use of Stelara (ustekinumab) include serious
infections and malignancy. Based on data from rodent models, there is a theoretical concern
that blockade of IL-12/IL-23 may heighten patients’ risk for malignancy. Humans genetically
deficient in IL-12/IL-23 appear to have particular susceptibilities to infections from BCG,
environmental mycobacteria and non-typhoidal salmonella but no apparent excess risk for
malignancy, although most of these patients have yet to reach middle age. There are no
apparent signals for particular infection susceptibilities or malignancy in the safety database
for Stelara (ustekinumab) submitted in support of the BLA; however, follow-up is only
through 18 months.

After consideration of this information, we have determined that a REMS is necessary for the
drug to ensure that the benefits of the drug outweigh the risks, and we have determined that
postmarketing clinical trials will be needed to further assess these risks.

RISK EVALUATION AND MITIGATION STRATEGY (REMS) REQUIREMENTS

In accordance with section 505-1 of the FDCA, we have determined that a REMS is necessary
for Stelara (ustekinumab) to ensure that the benefits of the drug outweigh the potential risks of
serious infection and malignancy. The REMS, once approved, will create enforceable
obligations.

Your proposed REMS must contain the following:

Medication Guide: As one element of a REMS, FDA may require the development of a
Medication Guide as provided for under 21 CFR Part 208. Pursuant to 21 CFR Part 208,
FDA has determined that Stelara (ustekinumab) poses a serious and significant public
health concern requiring the distribution of a Medication Guide. The Medication Guide is
necessary for patients’ safe and effective use of Stelara (ustekinumab). FDA has
determined that Stelara (ustekinumab) is a product that has serious risks (relative to
benefits) of which patients should be made aware because information concerning the risks
could affect patients' decisions to use, or continue to use Stelara (ustekinumab). FDA has
also determined that Stelara (ustekinumab) is a product for which patient labeling could
help prevent serious adverse events. Under 21 CFR 208 and in accordance with 505-1,
you are responsible for ensuring that the Medication Guide is available for distribution to
patients who receive Stelara (ustekinumab) injections.
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Communication Plan: We have determined that a communication plan to healthcare
providers who are likely to prescribe and/or inject Stelara (ustekinumab) will support
implementation of the elements of your REMS. The communication plan must include the
dissemination of information about the potential risks of serious infection and malignancy.

The communication plan must include, at minimum, the following:

e Dear Healthcare Provider Letters to be distributed to dermatologists and other
specialties expected to treat infectious and oncologic complications potentially
associated with Stelara (ustekinumab), if the application is approved. This letter
should also inform prescribers about any available registries which may enroll
patients treated with Stelara (ustekinumab).

e An intensive adverse event reporting awareness campaign at major national
meetings of appropriate specialties; if possible, develop and provide free-of-charge
targeted CME programs covering the basic science underlying recommendations
about infectious complications and the need for cancer surveillance.

¢ A description of the audience for the communication plan, stating specifically the
types and specialties of healthcare providers to whom the communication materials
will be directed. These should include non-prescribers in specialties likely to be
consulted for infectious or malignant adverse events.

e A schedule for when and how these letters/materials are to be distributed to
healthcare providers at the time Stelara (ustekinumab) is approved, and at specified
intervals thereafter, if this application is approved.

Timetable for Assessments: The proposed REMS must include a timetable for
assessment of the REMS that shall be no less frequent than by 18 months, by 3 years and
in the 7th year after the REMS is approved.

We recommend that you specify the interval that each assessment will cover and the
planned date of submission to the FDA of the assessment. We recommend that
assessments be submitted within 60 days of the close of the interval.

Your REMS assessments must assess the extent to which the elements of your REMS are
meeting the goals of your REMS and whether modifications to the elements or goals are
needed.

We suggest that your proposed REMS submission include two parts: a “Proposed REMS” and
a “REMS Supporting Document.” Aftached is a template for the Proposed REMS that you
should complete with concise, specific information (see Appendix A). Include information in
the template that is specific to your proposed REMS for Stelara (ustekinumab). Additionally,
all relevant proposed REMS materials including educational and communication materials
should be appended to the proposed REMS. Once FDA finds the content acceptable, we will
include this document as an attachment to the approval letter that includes the REMS.
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The REMS Supporting Document should be a document explaining the rationale for each of
the elements included in the proposed REMS (see Appendix B).

Information needed for assessment of the REMS may include but may not be limited to:

" 1. Results of evaluations addressing:

a. Prescribers’ understanding of Stelara (ustekinumab) risks, including the risk of
serious infection and malignancy, and how to select patients who appropriate for
treatment

b. Patients’ understanding of the risks of Stelara (ustekinumab), including the risks of
serious infection and malignancy

c. Who is performing the Stelara (ustekinumab) injection in the healthcare setting (i.e.,
the physician/prescriber, nurse, patient, other)

d. How often patients are examined during Stelara (ustekinumab) therapy by a
healthcare professional, and the type of professional (i.e., physician/prescriber,
physician/non-prescriber, nurse, other)

2. A report on periodic assessments of the distribution and dispensing of the Medication
Guide in accordance with 21 CFR 208.24.

3. A report on failures to adhere to Medication Guide distribution and dispensing
requirements, and corrective actions to address non-compliance.

4. Report on the content, participation, and effectiveness of CME programs targeting
prescribers and oncologists. '

5. A summary of all reported serious infections and malignancies, with analysis of adverse
event reporting by prescriber type (e.g., dermatologist, nurse, internist, oncologist).

6. Based on the information submitted, an assessment and conclusion of whether the REMS
is meeting its goals, and whether modifications to the REMS are needed.

If you do not submit electronically, please send 5 copies of your proposed REMS as an
amendment to your BLA. Prominently identify the amendment containing the proposed
REMS with the following wording in bold capital letters at the top of the first page of the
submission:

BLA 125261
PROPOSED REMS

Prominently identify subsequent submissions related to the proposed REMS with the
following wording in bold, capital letters at the top of the first page of the submission:

BLA 125261
PROPOSED REMS - AMENDMENT
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1 Recommendations/Risk Benefit Assessment

1.1 Recommendation on Regulatory Action

From a clinical perspective, it is recommended that a complete response action be taken on
the application.

1.2 Risk Benefit Assessment

Ustekinumab is a first-in-class, fully human IgG1x monoclonal antibody that binds to the p40.
subunit of interleukin (IL)-12 and IL-23. The applicant proposes the product for treatment of
adult patients (18 years or older) with chronic moderate to severe plaque psoriasis who are
candidates for phototherapy or systemic therapy. They propose a fixed weight-based dosing
regimen under which patients <100 kg would be receive 45 mg at Weeks 0, 4, and every 12
weeks thereafter, and patients > 100 kg would receive 90 mg-on the same schedule.

The applicant conducted two adequate and well-controlled Phase 3 studies, in which primary
efficacy was assessed at Week 12 by the proportion of subjects who achieved a 75% reduction in
the Psoriasis Area Severity Index (PASI 75). A major secondary endpoint was the Physician’s
Global Assessment (PGA). The Phase 3 studies provided substantial evidence of efficacy of
ustekinumab in the target population of patients with moderate to severe plaque psoriasis. In
both studies, efficacy was demonstrated for both doses on the PASI and on the PGA. Efficacy

“outcomes were generally similar between dosing groups and across studies. Both doses were
proven efficacious in both weight categories; however, higher efficacy outcomes were observed
in heavier subjects (> 100 kg) who received 90 mg of ustekinumab compared to those who
received 45 mg. Efficacy was demonstrated in sub-groups.

The assessment of safety was based primarily on the integrated analyses of data from three
studies (a Phase 2 study and the Phase 3 studies). In the reviewer’s opinion, the applicant
provided substantial evidence of the safety of ustekinumab in the target population through 18
months of exposure. Overall rates and patterns of serious adverse events suggested no increased
risk when ustekinumab-treated subjects were compared to placebo-treated subjects or to each
other (i.e., 45 mg compared to 90 mg). This conclusion held when specific categories of events
were considered, including serious cardiac events, serious infections, serious malignancies, and
serious nervous system disorders. Overall rates for treatment-emergent adverse events were
generally similar between all treatment groups, and generally suggested no dose response when

‘ustekinumab groups were compared (the most common adverse events were nasopharyngitis and
upper respiratory tract infection). Adverse drug reactions were not worrisome in pattern or
frequency of occurrence. ' .

The safety database revealed no signals suggesting that patients with pharmacologic blockade
of IL-12/11.-23 might manifest the vulnerabilities to the narrow spectrum of infections seen in
individuals genetically deficient in these cytokines. Specifically, there were no reports of
infections by nontuberculous mycobacteria or of salmonella. There was one report of a serious
gastroenteritis, and the subject’s presentation and clinical course did not suggest salmonellosis.
Of note, 68 subjects with latent tuberculosis diagnosed during screening were enrolled in the
trials (with appropriate treatment initiated either prior to or simultaneous with first administration
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of study agent), and all were at some point exposed to ustekinumab because of the crossover
design of the Phase 3 studies. Two additional subjects, were diagnosed with latent tuberculosis
post-screening. Through the end of the reporting, there were no reports of complications from
tuberculosis. .

The safety database did not signal that the malignancy risk suggested in animal models might
be translating to humans; however, a signal of this sort might not be revealed in a database in
which the maximum duration of follow-up was through 18 months, with 373 ustekinumab-
exposed subjects followed through this period. Similarly, the database might not be of sufficient
size to detect low frequency events (infectious or malignant). Therefore, the available data
permit only tentative conclusions regarding these risks, and additional, longer-term data are
needed to assess for these theoretical risks in patients treated with ustekinumab.

Product labeling should advise of these potential risks (i.e. infections seen in those genetically
deficient and malignancy signal in animal studies), but labeling should reflect that these risks are
theoretical in nature, as they have not been evidenced in the database to date.

Benefit from treatment with ustekinumab in the target population has been adequately
demonstrated. Safety through 18 months of exposure in the target population has been
adequately demonstrated. Based on the available data, the reviewer has concluded that the
benefits of treatment with ustekinumab appear to outweigh its risks. However, a Risk Evaluation
and Mitigation Strategy (REMS) is required to ensure that the benefits of ustekinumab outweigh
its risks. . A REMS is necessary to manage the potential serious risks of infections and
mahgnancles and submission of an adequate REMS is recommended as a requirement for
approval of this application. The REMS should include a Medication Guide and a
communication plan.

The Medication Guide is necessary for patients’ safe and effective use of ustekinumab. The

- communication plan should disseminate information about the REMS to encourage its
implementation. It should target healthcare providers likely to be involved in the care of patients
treated with ustekinumab, including those involved in management of the psoriasis and thosé
involved in management of treatment-emergent illnesses (particularly those infectious or
malignant in nature). The communication plan should provide information regarding screening
procedures to ensure selection of patients appropriate for treatment with usetikinumab, advise of
the particular infection susceptibilities of individuals genetically deficient in IL-12/IL-23 and
advise of the malignancy signal reported with deficiéncy of 1L-12/IL-23 in some animal studies.
It should also advise of the uncertain and theoretical nature of the risks of particular infections
and mahgnancy in pat1ents treated with ustekinumab.

In the reviewer’s oplmon healthcare providers are well aware of the broad categories of nsk
associated with any immunosuppressive therapy (malignancy, serious infections, opportunistic
infections) and generally have a heightened sense of vigilance for these risks when such therapy
is undertaken; however, it is important that providers be educated on particular, albeit theoretical,
potential risks from use of ustekmumab and the reasons underlying the concerns from use of this
product.

An Advisory Committee meeting was held on June 17, 2008, and committee members voted
unanimously in favor of approval of ustekinumab. Following discussion largely framed around
the malignancy issue, the Advisory Committee unanimously voted that subjects had been
followed for an insufficient length of time and were nearly unanimous (10 of 11) in voting that
the numbers of subjects studied were insufficient to characterize the risk(s) of ustekinumab. In
the reviewer’s opinion, the applicant has provided adequate evidence to support the safety and

efficacy of their product for the indication proposed. However, while the reviewer favors
5
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approval of the product, the reviewer cannot recommend approval in the absence of an adequate
REMS to manage the potential serious risks of infections and malignancies.

Alternative Weight-Based Dosing Regimen

An alternative dosing regimen under which patients would be dosed according to three
categories (rather than the two categories proposed by the applicant) was discussed at the
Advisory Committee meeting. Under this regimen, patients =70 kg and < 100 kg would receive
67.5 mg of ustekinumab (rather than 45 mg), with the intent of the intermediate dose being to
maximize efficacy in this weight category. This approach was based on pharmacokinetic
modeling, i.e. the intermediate dose has not been evaluated in clinical studies, and would more
closely approximate mg/kg dosing than does the two-step regimen proposed by the applicant.

The reviewer recommends the two-step approach proposed by the applicant. In the
reviewer’s opinion, the projected outcomes for “mid-weight” patients administered 67.5 mg are
not sufficiently higher than those demonstrated with dosing of 45 mg to recommend the
increased exposure to ustekinumab to all subjects in this mid-weight category, when most are
likely to achieve satisfactory outcomes with less exposure to ustekinumab. Additionally, the
reviewer suspects that there will be patients who get results under the two-step regimen with
which they are completely satisfied, but that fall short of PASI 75, a benchmark commonly
employed in clinical studies, but, perhaps, less frequently in clinical practice.

The Advisory Committee voted 7 to 3 (one abstention) in favor of the two-step regimen.

Self- Administration -

The applicant proposes that select patients have the option of self-administration of treatment.
However, the only data submitted in support of self-administration reflected such being done
under medical supervision at the investigative site. The applicant provided no data reflecting
~ real-world use, i.e. self-administration outside of the supervised environment. Therefore, the
applicant lacks adequate data to support self-administration.

The reviewer acknowledges that the technical complexities of subcutaneous injections are
few. Self-injections are done daily by many patients with a variety of chronic diseases.
However, the applicant’s product is proposed for maintenance dosing every 12 weeks (i.e. every
3 months or 4 times per year). With such infrequency, it is unclear to what extent patients might
become facile with procedures associated with self-injection of a liquid-in-vial product, and poor
technique could have implications for both safety and efficacy outcomes. Presentation for re-
treatment would ensure some measure of follow-up and allow for evaluation for conditions that
might preclude re-treatment.” ‘

This is a first-in-class product about which much is still to be learned. The reviewer does not
recommend release of the product into the marketplace with self-administration as an option at
launch. The reviewer considers it reasonable to reconsider self-administration once more safety
data are available and were the applicant to provide adequate information to support this
proposal (including data reflecting unsupervised, real-world use and methods for educating on
proper procedures). . '

The Advisory Committee voted 7 to 4 against self-administration.

1.3 Recommendations for Postmarketing Risk Management Activities

The following postmarketing risk management activities are recommended as being required.
6 .
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The applicant should implement and/or adhere to their proposed plans for pharmacovigilance
activities as below:

1. PSOriasis Longitudinal Assessment and Reg1stry

The PSOriasis Longitudinal Assessment and Registry (PSOLAR; study C0168203) is
ongoing for infliximab, and patients treated with ustekinumab should be added when
appropriate. It is based in North America and designed to collect data on psoriasis patients
eligible to receive systemic therapies, including generalized phototherapy and biologics. Itis
intended to track adverse events in approximately 8,000 patients, and the applicant projects
that 4,000 of these patients will have been exposed to ustekinumab.

- The registry will actively collect all serious adverse events and other targeted adverse
events (malignancies, tuberculosis, opportunistic infections, hypersensitivity reactions,
autoimmune disease, neurologic or demyelinating disease, congestive heart failure,
hepatotoxicity, and hematologic events). The registry should also include diverticulits as a
targeted adverse event. The registry will also collect data on disease activity and on
pregnancy outcornes. The applicant anticipates that the registry will last 8 years from the
enrollment of the last subject.

-The applicant should submit a revised protocol reflecting the intent to enroll patlents
treated with ustekinumab. :

2. NOI'dlC Database Initiative

The Nordic Database Imt1at1ve (NDD is a proposed prospective, 5+year extendable study
of adverse events in all psoriasis patients in Sweden treated with ustekinumab in actual
clinical practice. Per the applicant, Sweden has several healthcare databases that together
capture information on all persons living there. The applicant intends to combine the data

-from these registers into one analytical data set, and the applicant states this will capture all
psoriasis patients in Sweden and provide the denominator for comparison of adverse events
of interest. Per the applicant, the data set would allow:for several comparisons, including by
disease and indication and with or without ustekinumab exposure. They ultimately expect to
follow approximately 4,000 ustekinumab patients for at least 10 years; however, the number
of patients in the data set will be a function of bothe the number of moderate to severe-
psoriasis patients in Sweden and the uptake of ustekinumab.

These large databases can potentially capture more rare adverse events than might be
captured in targeted (e.g. disease-specific registry) initiatives. Furthermore, they offer the
ability to perform analyses free of several sources of enrollment bias. The applicant will
query these data sets for adverse events of special interest, such as malignancies, infections,
cardiovascular events, and deaths over the entire national populations that can include
Sweden and other northern European countries. These analyses will be compared where
relevant with outcomes from a disease/agent-specific registry based in North America.

A protocol has not yet been finalized, but should be submitted to the Agency once
available. The product has not been approved in the European Union.

3. Pregnancy Research Initiative (study C0168T71)
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This initiative is ongoing in Sweden and Denmark for infliximab and patients treated with
ustekinumab exposure should be added when appropriate. It is a prospective, 5-year
observational study of pregnancy outcomes in pregnant women with exposure to
ustekinumab in actual clinical practice, and of the health status of their infants during a one-
year follow-up period. This will be a current exposure-based cohort study in which women
with diseases of interest but without prenatal ustekinumab exposure, and their infants, will

. serve as controls.
The applicant should submit a revised protocol reﬂectmg the intent to enroll patients
treated with ustekinumab.

4. The applicant should establish a U.S.-based prospective, observational pregnancy
exposure registry that compares the pregnancy and fetal outcomes of women exposed to
ustekinumab during pregnancy to an unexposed control population. ‘Outcomes of the
registry should include major and minor congenital anomalies, spontaneous abortions,
stilbirths, elective terminations, adverse effects on immune system development, and
other serious adverse pregnancy outcomes. These outcomes should be assessed
throughout pregnancy. Infant outcomes should be assessed through at least the first year
of life. :

5. The applicant should conduct a lactation study in women who are breastfeeding while
exposed to ustekinumab. This study may be conducted in a subset of women enrolled in
the U.S.-based pregnancy registry, who choose to breastfeed their infants and is intended
to assess for the presence of ustekinumab in breast milk and potential effects in nursing
infants. :

14 Recommendations for other Post Marketing Study Commitments
The following are fecbmmendations for Post Markeﬁng Study Commitments:

1. Ttis recommended that the safefy and efficacy of long-term continuous use of
ustekinumab be evaluated as proposed with the long-term extension of the Phase 3
psoriasis trials through 5 years from initial administration of product (264 weeks).

2. Itis recommended that the apphcant further evaluate maintenance dosmg (less frequent
dosing, lower doses)

3. Itis recommended that the applicant conduct an in vitro study or studies to determine
whether IL-12 and/or IL-23 ' modulate CYP enzyme expression and whether ustekimumab
is able to reverse the effects of IL-12/IL-23 on CYP expression (e.g., in vitro hepatocyte
study). An alternative in vivo approach would be to determine the potential of
ustekinumab for the alteration of CYP substrate metabolism in psoriasis patlents (e.g.,a
cocktail study with CYP probe drugs). .

4. Tt is recommended that the applicant develdp an assay with which the presencé of
ustekinumab does not interfere.
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2 Introduction and Regulatory Baékground

2.1 Product Information

Ustekinumab (“CNTO 1275”) is a first-in-class, fully human IgG1x monoclonal antibody that
binds to the p40 subunit of interleukin (IL)-12 and IL-23. IL-12 and I1.-23 have been implicated
in the pathogenesm of psoriasis. They are heterodlmer cytokines and share the IL-12p40 subunit
as below':

o IL-12p40+ IL-12p35 =1L-12
o IL-12p40+IL-23p19 =11-23

IL-12 and IL-23 also share the immune cell transmembrane receptor subunit I1.-12 receptor
beta-1 (IL-12RB1). The applicant describes that their product “neutralizes (IL-12 and IL-23)
bioactivity by preventing these cytokines from binding to their IL-12RS1 (IL-12 receptor beta-1)
receptor protein expressed on the surface of immune cells.” _

T cells are fundamental to the induction and maintenance of psoriatic plaques.” IL-12 is
produced by dendritic cells and macrophages and induces differentiation of CD4 naive T cells to
T-helper 1 (Thl) cells and activates natural killer cells, both of which produce interferon (IFN)-y
which plays an important pathogenic role in psoriasis by “facilitating” the infiltration of T-cells
into the eplderrnls and inducing keratinocyte proliferation. IL-23 plays an important role in
stlmulatmg CD4+ T cells to produce I1-17 which has critical roles in autoimmune inflammation
and synergizes with IFN~y to increase the production of pro-inflammatory cytokines by
keratinocytes.’

2.2 Tables of Currently Available Treatments for Proposed Indications

The applicant proposes their product for “treatment of adult patients (18 years or older) with
chronic moderate to severe plaque psoriasis who are candidates for phototherapy or systemic
therapy.” In the studies relied on to support the marketing application, disease of this severity
was defined as a Psoriasis Area and Severity Index (PASI) score of =12 and Body Surface Area
(BSA) involvement of =10%.

In practice, a recommendation of phototherapy or systemic therapy is based on clinical
judgment, and the decision to proceed is one made between patient and physician with careful
attention to risk-benefit considerations, since all of the therapies carry significant risk. Some
clinicians may employ a BSA involvement of =10% as a criterion for when a patient with
psoriasis might become a candidate for phototherapy or systemic therapy (disease involving the
palms and/or soles can be debilitating and considered severe despite involving an area of
<10%). Disease of this severity may be challenging to adequately manage solely with topical
therapies, and products which might be considered therapeutlc options for the applicant’s target
population are présented in the table below

Comment: The review will not address topical therapies, as disease that is entirely amenable to
treatment with topicals is not the severity of disease for which the applicant’s product is
intended. Details of the PASI are in Appendix 9.5. It is unclear to what extent clinicians employ
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the PASI to make a determination that alternatives to topical therapies should be considered to

manage the disease.

Product Class Warnings/Precautions*

Acitretin retinoid teratogen ; hepatotoxicity ;hyperostosis ;lipid effects
Methotrexate | folate antagonist liver fibrosis/cirthosis ; hematologic toxicity;teratogen
Cyclosporine | inhibits IL-2 hypertension ; nephrotoxicity; serious infections; malignancy
Alefacept inhibits LFA-3/CD2 interaction. | lymphopenia ; serious infections ; ;malignancies
Efalizumab bindsCD 11a (1) serious infections ;malignancies ; immune-mediated

. thrombocytopenia and hemolytic anemia
Etanercept TNF-blocker serious infections (including TB) ;

central nervous system demyelinating disorders; hematologlc
events (pancytopenia);malignancies
reactivation of hepatitis B

Adalimumab | TNF blocker _ serious infections (including TB)., mahgnanmes, reactivation
of hepatitis B; demyelinating disease ; hematologic reactions

(pancytopema)

Infliximab TNF blocker : serious infections (mcludmg TB); hepatosplemc t-cell
lymphomas .

*These are not intended as comprehensive lists

Phototherapy
This therapy entails exposures to UVB (mcludmg narrowband) or to UVA in combination with

the photosensitizer, Psoralen, a photochemotherapy that goes by the acronym PUVA. The risk
of squamous cell carcinoma (of the skin) is increased with cumulative high-dose exposure to
PUVA. Phototherapy requires frequent office visits (e.g. three times per week), and may be
challenging for some patients’ schedules to accommodate.

2.3 Availability of Proposed Active Ingredient in the United States

The product is not available in the United States (it is not marketed anywhere).

2.4 Important Safety Issues With Consideration to Related Drugs

Ustekinumab is first in its class. However, it is an immunosuppressant and risks attached to
immunosuppressive therapy in general include serious infections, opportunistic infections and
malignancy. However, there may be particular risks attached to ustekinumab because of its
mechanism of action.

Kindreds of individuals with mutations in genes involved in aspects of the IL-12/1L-23
dependent IFNy pathway (making for IL-12/IL-23 deficiency) have been identified.*>® Affected
individuals demonstrate particular susceptibilities to infections from poorly pathogenic
environmental mycobacteria (i.e. non-tuberculous), bacillus Calmette-Guerin (BCG) vaccines -
(dissemination), and nontyphoidal salmonella species. *>%789 They may also be more
vulnerable to infection by M. tuberculosis.”

To date, vulnerabilities to infection appear to be limited to this narrow spectrum of
intracellular bacteria®®’, and they are otherwme described as healthy and without other overt
manifestations of immunosuppression.>® The reviewer found no reports of any malignancy
signal in these individuals; however, most reports appear to be of events in children and therefore
may not reflect longer term outcomes. ’
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2.5 Summary of Presubmission Regulatory Activity Related to Submission

The psoriasis program was conducted under IND 9590. Key pre-submission regulatory
activities included the following:

o Pre-IND teleconference (November 28, 2000)

e End-of-Phase 2 (EOP2)/Pre-Phase 3 meeting (May 26, 2005)

e Pre-BLA teleconference (March 14, 2007)

Comment: The pre-IND teleconference and the EOP2/Pre-Phase 3 meeting occurred while the
IND was in the Center for Biologics Evaluation and Research (CBER), i.e. prior to the IND
" being transferred to the Division of Dermatology and Dental Products (DDDP).

Pre-IND teleconference: November 28, 2000

Discussion included:
* the general strategy for manufacturing and additional CMC informational needs
e the proposed toxicology program and additional mformatlonal needs
e aproposed Phase 1 study

End-of- Phase 2/Pre~Phase 3 meeting: May 26, 2005
The applicant was provided with comments about their development program and the draft
Phase 3 protocols submitted in the briefing package. Comments and discussion included:

1. The safety and efficacy of continuous and/or intermittent long-term use (e.g. one year)
should be studied. Additionally, the applicant should evaluate duration of response,
ability to recapture response upon re-treatment and rebound.

2. Test various doses and find the one with a favorable risk:benefit profile.

3. PASI =75 would be a meaningful treatment response, as would clear or minimal disease
on an appropriate static Physician Global Assessment (PGA). PASI > 50 but < 75 cannot
be considered a satisfactory response.

4. Subjects who do not adequately respond (PASI < 75) should be considered for
withdrawal from therapy or assignment to a different treatment re gimen, depending on
their outcome (e.g., different plans for those PASI =50, but <75 vs PASI < 50).

5. The applicant proposed to evaluate new induction regimens in the Phase 3 studies than
were evaluated in Phase 2. A well-designed Phase 2 study conducted in subjects with
moderate to severe plaque psoriasis would allow for better design of the Phase 3 study to
further optimize the dose. '

6. Regarding the applicant’s plans to evaluate fixed, weight-based dosing, the Agency
expressed concern about subjects “at either end of the spectrum for weight treated.” This
approach could result in insufficient numbers of subjects at the either extreme of the
weight spectrum to “exclude important differences in either efficacy or safety.” The
applicant was advised, “to have, by the time of submission of a BLA, adequate
information to assess this question and ensure that the risk:benefit comparison for
patients at both extremes of weight remains favorable.”

7. The applicant was advised to consider a randomized withdrawal methodology to assess
maintenance therapy, €.g. re-randomizing subjects to either placebo or continued
treatment at 9 months and then re-evaluating at 1 year.
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8.

9.

Regarding study T08, it may be appropriate to consider dose escalation for subjects with
intermediate responses, e.g. PASI =50 < 75. “

The Agency did not agree that the Phase 2 study, the proposed Phase 3 studies and the
safety information regarding the “total patient exposures and treatment durations” would
provide an adequate database to assess the benefit:risk of ustekinumab and support a
BLA. The Agency indicated that the sponsor did not have a plan for evaluation of the
safety and efficacy of re-treatment or long-term continuous use. The Agency informed
the sponsor that study designs were inadequate. ’

10. The Agency stated that, in general, subjects with psoriasis =10% of BSA and PASI =2

11.

12.

may be considered for systemic therapy, as was proposed by the sponsor (who also
proposed that these subjects would be candidates for phototherapy). The applicant’s
proposed eligibility criteria were acceptable for defining moderate to severe plaque
psoriasis. _

The applicant stated that the doses and regimens proposed for evaluation in Phase 3 were
based on analyses of Week-24 clinical data, pharmacokinetic simulations, and PK-PD
modeling from the Phase 2 psoriasis study, C0379T04. The applicant sought agreement
that the proposed dosing regimens were appropriate and that the design of the two Phase
3 psoriasis studies would support this labeling. The Agency responded that, “In general
the rationale and the methods proposed for evaluating the various doses and dosing
regimens are appropriate. ..” Additionally, “The FDA (did) not object to the doses
proposed in the Phase 3 trial but recommends adding an additional dose for a comparison
of efficacy at 3 and 6 months.” _

Assuming demonstration of a favorable benefit:risk profile, the applicant proposed
labeling allowing for adjustment of the dosing interval to every 8 weeks for patients who
inadequately responded to or maintained a response on therapy every 12 weeks. The
Agency did not agree and stated that the proposal would not be supported by the
proposed study design. During the meeting, the applicant stated that they planned to
include dose-escalation dosing regimens for inadequate responders. The FDA (?) stated
that this was acceptable if done in a randomized and blinded manner and for inadequate
responders only (the minutes do not attribute this comment to a particular party). A

~ comparator arm would be required for labeling. The FDA suggested starting with the

13.

14.

15.

16.

17.

q12 week dosing and switching non-responders to the q8 week dosing regimen.
The applicant should prospectively plan to capture and analyze time to onset of response
and time to full response data. These data would be valuable to include in the Clinical
Studies section of the label . b(4)
The Agency recommended that only subjects PASI =75 be re-randomized to
maintenance therapy. ' _
The applicant proposed re-randomizing all subjects to either dose escalation or to
continuation of current dosing frequency (with an escape clause), and the Agency found
this general approach to be acceptable. _
The applicant planned to stratify the randomization and analyses by body weight, and
subgroup analyses would be performed to study the impact of wei ght on efficacy and
safety.
The applicant proposed PAS1 75 at week 12 as the primary endpoint in Phase 3. A static
Physician’s Global Assessment score would be used in the Phase 3 studies, and a score of
clear or minimal at week 12 would be a major secondary endpoint. The Agency agreed
that these two measurements would be adequate to show clinical efficacy.
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18.

19.

20.

23.

24,

25.

26.

The applicant sought and received agreement that a “positive treatment effect, and
measure by the static PGA scoring system, could also be used in labeling or promotional
materials.

The Agency commented that some safety data may be obtained from the Phase 2 study,
which would ultimately need to be combined with the Phase 3 study.

The Agency informed the applicant that because psoriasis is a chronic disease, evaluatlon
of the safety and efficacy of the primary treatment regimen is critical, and evidence of
sustained efficacy would be required for up to one year, e.g. conduct an open-label phase
in which responders undergo randomized withdrawal at 9 or 10 months, depending on the
dosing regimen, but the endpoint would be measured at one year and compared with the
placebo group.

The applicant sought agreement that the proposed plans for self-administration during the
Phase 3 clinical studies would be appropriate to support approval of ustekinumab for self-
administration; the Agency did not agree.

The applicant stated that they intended to have thelr product approved as.a s1ngle use

subcutaneous self-administered product using an auto-injector. The Agency advised that

to-market the auto-injector device, the applicant would be required to:
e Establish efficacy and safety of ustekinumab in pre-filled syringes in the Phase 3
trails.
¢ Provide functional and mechanical testing data of the auto-injector and package
support of the combination product (biologic/device).
e Demonstrate bioequivalence between the to-be-marketed ustekinumab in an auto-
injector and ustekinumab liguid in the pre-filled syringe used in the Phase 3 trials.
The Agency agreed with a deferment of a pediatric study until after approval for use in
adults and if the risk:benefit profile supports initial studies in children.
The applicant was advised that the IND was going to be transferred to the D1v1s1on of
Dermatology and Dental Drug Products (DDDDP; now Division of Dermatology and
Dental Products).

Comment: The applicant revised the protocols for the Phase 3 studies based on Agency
comments ‘advice pertaining to the draft Phase 3 protocols submitted in the briefing package for
the EOP2/pre-Phase 3 meeting. The applicant did not submit the revised protocols for Agency
review and comment prior to undertaking the Phase 3 trials.
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Pre-BLA Clinical Teleconference with the Division of Dermatologic and Dental Products
(March 14, 2007)
Comments and discussion included: :

1. Although the subgroups may be small, the applicant should provide analyses by weight,
for the individual studies as well as for the pooled data.

3. Itwas acceptable to pool the safety data from the Phase 2 and 3 studies without including
the Phase 1 studies. _ '

4. Regarding self administration, the Agency’s concern was whether safety and efficacy are
the same when the product is self-administered versus administered by a health care
professional. The Agency stated, “we are not optimistic that the sponsor has enough data bm)
to support a self administration claim but (the applicant) should provide the data they
have from the clinical trial.” ' : o

~

2.6 Other Relevant Background Information

Other relevant background information has been incorporated into other.sections of this
review.

3 Ethics and Good Clinical Practices

3.1 Submission Quality and Integrity

Division of Scientific Investigations (DSI) inspections were requested forthree Phase 3 study
sites, selected because they had some of the largest enrollments, and greatest treatment effects.
The DSI also investigated the applicant’s monitoring practices for the Phase 3 studies.

Following selection of these sites, the statistical reviewer, Kathleen Fritsch, Ph.D., discovered
that the principal investigators at these sites were among several who participated in both Phase

3 studies, 1.e. several investigators enrolled into both Phase 3 studies, C0743T08 (T08) and
C0743T09 (T09). The sites selected for inspection were:

Investigator Study site; Number enrolled in T08 | Study site; Number enroiled in T09
Howard Sofen, MD 031; 42 subjects " 124; 60 subjects

Los Angeles, CA . ,

Craig Leonardi, MD 016; 37 subjects 118; 44 subjects

St. Louis, MO .

Robert Matheson, MD 021; 42 subjects 119; 50 subjects

Portland, OR

Comment: Dr. Fritsch conducted analyses which excluded subjects who were enrolled by
investigators who participated in both studies, and efficacy outcomes for both dosing groups (45
and 90 mg) and results in both studies remained highly statistically significant (p<0.001 ). From
the statistical review, “(w)ith the large number of centers and relatively small sample sizes, the
impact of any individual center on the efficacy results is limited.” The clinical reviewer agrees.
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The reader is referred to the statistical review for additional details and discussion of these
analyses.

DSI inspectors concluded that Drs. Sofen and Leonardi “did not ensure that the investigation
was conducted according to the investigational plan” (from Clinical Inspection Summary). -
Specifically, each investigator dispensed different kits than were identified by the interactive
voice response system (3 subjects each). However, the DSI concluded that the data -
generated by all sites inspected and the monitoring practices of the applicant appeared
“acceptable in support of the pending application.

- 3.2 Compliance with Good Clinical Practices

The applicant attested that all studies in the psoriasis development program were conducted in
accordance with ICH GCP (statement found in each of the study reports for the five studles
submitted in support of this application).

3.3 Financial Disclosures

Financial disclosure forms were submitted for five investigators (all from the Phase 3 studies

T09):

. ;disclosed receipt of a
fellowship grant in excess of $25, 000 funding research in psoriasis outcomes for one
year.

‘. disclosed a one-year fellowship -
grant in excess of $25, 000 provided to the principle investigator for research on psoriasis

“ - outcomes. ) .

P — = disclosed that the principle investigator
was receiving funding in excess of $25, 000 for a one-year fellowship trainee.

. — disclosed receipt of funding for one-year
psoriasis research fellowship amounting to $50,000.

D ——  disclosed recelpt of $104,838

from the apphcant from January 1, 2002 through July 7, 2007: $79,838 in consultation
and honorarium fees and $25,000 support for clinical research fellow (July 1, 2006 to
June 30, 2007).

Comment: Site *™ randomized one subject to each treatment group; none were PASI 75
responders. Site *™ randomized 17 subjects: PASI 75 responders were: placebo 0.0% (0/13),
45 mg 33.3% (2/6), and 90 mg 50% (3/6). In the reviewer’s opinion, the impact on overall
efficacy outcomes from these 2 centers is minimal because of the small numbers of subjects
involved (as well as their outcomes) and the large number of centers. :
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4 Significant Efficacy/Safety Issues Related to Other Review
Disciplines ’ :

4.1 Chemistry Manufacturing and Controls

The following is summary information from the Quality Review by Laurie Graham, M.S. and
the Quality Review Team Leader Summary by Barbara Rellahan, M.S., Ph.D. The reader-is
referred to those documents for additional details and information.

Cell Bank : I : :

Inspection of the St. Louis facility revealed failure of the working cell bank (WCB) 1 to meet
acceptance criteria for viability at thaw on several attempts and for reasons undetermined. - This
represented a very significant finding as this site was used to manufacture process consistency
lots. WCB1 was removed from production and replaced by WCB 2 for production activities. -
(The applicant submitted stability data that supported the use of WCB2 in the commercial
manufacturing process.) . S

During the review process and following extensive discussion with the Agency pertaining to
the stability of working cell banks, the applicant submitted additional stability data for WCB 1
(acquired from their continued investigation into this matter). The new data suggested that, “the
viability of the cell bank-is not substantially different from what it was when the cell bank was
initially used in production and supports its use for (ustekinumab) commercial production”
(Quality Team Leader summary). '
Assay . o

Per the Quality Review (Section 5.3.1.4), the applicant’s immunogenicity assay:-has been
adequately validated. The sensitivity of the assay to detect antibody responses to ustekinumab
was evaluated, and the assay detection limit is 24 ng/mL. Specificity was demonstrated.
However, the presence of ustekinumab in the serum interferes with the assay: “At 1 ng/mL
Ustekinumab was shown to reduce the human (anti-drug antibody) response by 73%.”

Per the Quality Review, the validation of the assay to detect neutralizing antibodies was
“acceptable.” The presence of ustekinumab in the serum should not interfere with this assay as it
1s only performed once antibody-positivity has been established.

Comment: Per the Clinical Pharmacology review by Abimbola Adebowale, Ph.D., “The rean
(SD) steady-state trough serum concentrations at Week 28 in study C0743T08 and C0743T09
was 0.33 (0.74) pg/mL and 0.31 (0.33) ug/mL, respectively (45 mg every 12 weeks), and 0.0.59
(0.60) pg/mL and 0.64 (0.64) ug/mL respectively, (90 mg every 12 weeks).” Thus, in the Phase
3 studies, the mean steady state levels of ustekinumab for both proposed dosing regimens were
higher than the serum level at which its presence would interfere with the immunogenicity assay.
The in vitro results discussed in the Quality Review were substantiated by the results of
immunogenicity testing from the clinical studies (see Section 7.4.6).
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Additional Information

Ustekinumab is not thought likely to induce antibody dependent cellular cytotoxicity or
complement dependent cellular cytotoxicity, as it cannot bind IL12 or IL-23 that is already
bound to the cell surface receptors IL-12 B1.

The product is photosensitive (it degrades). It is'packaged in an opaque paperboard carton-
and should be stored in this carton under refrigeration at 2-8. It should not be shaken or frozen.
It is provided as a sterile solution in single-use, 2-mL glass vials which contain either 45
mg/0.5mL or 90 mg/1.0 mL. The product does not contain preservatives; therefore, unused
portions should be discarded.

4.2 Clinical Microbiology

The product is not an antimicrobial.

4.3 Preclinical Pharmacology/Toxicology

The pharmacology/toxicology review was performed by Jiagin Yao, M.D., Ph.D.

General Toxicity

Dr. Yao discusses three general toxicity studies, each of which included evaluation of
potential effects of ustekinumab on the cardiovascular and respiratory systems
[electrocardiograms (ECGs), blood pressures, heart rates, and respiratory rates] and the central
‘nervous:system (clinical observations, rectal body temperature). Select ﬁndmgs from these
studies ‘are described in brief below, and the reader is referred to Dr. Yao’s review for more
comprehensive information.

A study in which cynomolgus monkeys were dosed up to 45 mg/kg weekly for 4 weeks
revealed “no treatment-related effects on mortality, clinical observations, body weights, food
consumption, physical examinations (heart rate, respiratory rate, capillary refill time, and body
temperature), cardiovascular parameters (ECG, heart rate, and blood pressure), macroscopic
findings, or organ welghts

A second study, in which cynomolgus monkeys were dosed up to up to 45 mg/kg weekly for 4
weeks, appears to have included more comprehensive testing. Dr. Yao reports that this study
revealed “no treatment-related effects on mortality, clinical signs, body weight, food
consumption, body temperature, indirect blood pressure, electrocardiograms, physical and
ophthalmic evaluations, coagulation serum chemistry, organ weight, and macroscopic or
histopathologic evaluations.”

Dr. Yao lists key findings from a 26-week subcutaneous dose (22.5 or 45 mg/kg) toxicity and
toxicokinetic study conducted in cynomolgus monkeys as including no treatment-related effects
on survival, clinical signs, blood pressure, electrocardiograms, clinical pathology,
histopathological examinations, or functional immune responses. Additionally, there were no
treatment-related differences in histomorpho]ogy or immunostaining (CD3 and CD20) of
lypmphoid organs. No delayed signs of toxmlty were observed in the 12-week recovery period.
However, one (of 10) monkeys showed signs of bacterial enteritis.
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Comment: Per Dr. Yao's review, based on mg/kg dosing, the 45 mg/kg dosing evaluated in the
studies above is 45 times the highest dose intended for clinical use (in psoriasis patients).

Dr. Yao’s summary statement regarding the general toxicity studies was, “No significant
adverse effects were noted in these studies, except that in the 26-week subcutaneous study, one
out of 10 monkeys administered 45 mg/kg CNTO 1275 for 26 weeks exhibited signs of bacterial
enteritis.”

Carcinogenicity

There is information in the literature from animal models suggesting a role for IL-12 in tumor
surveillance and that its inhibition may result in a heightened risk for malignancy. Dr. Yao’s
review includes discussion of some of these animal data including:

e Murine IL-12 had an anti-tumor effect in mice, associated with enhanced anti-tumor
activities of T cells and NK cells, induction of IFN-y production and other cytokines
induced-by IL.

* Murine IL-12 reduced experimental pulmonary metastases of melanoma cells in mice and
inhibited subcutaneous growth of established melanoma, reticular, and renal cell
carcinomas, and increased survival time of tumor bearing mice.

* Murine IL-12 delayed tumor appearance and reduced tumor incidence in a mouse tumor
promotion model.

e IL-12/IL-23p40 knockout (KO) mice developed UV-induced tumors earlier and more

" frequently than did wﬂd—type mice, and tumors generated in IL-12/]L-23p40 KO mice
grew faster and had greater invasion potential.

Comment: As previously discussed, the risk of squamous cell carcinoma (SCC) increases with
cumulative exposure to high-dose PUVA (and melanoma). 1t is theoretically possible that the
risks might be further increased in patients treated with ustekinumab who have had previous
high-dose PUVA treatment. However, all discussion of human carcinogenicity risk based on the
animal data is entirely theoretical. The reader is referred to Dr. Yao's review for additional
details and information regarding the animal data..

Nonclinical carcinogenicity studies were not conducted with ustekinumab. A traditional two-
year rodent carcinogenicity study cannot be done with the product because it does not bind
rodent IL-12. It is species-specific in binding to human and non-human primate IL-12.

In a facsimile sent June 15, 2006, the Agency informed the applicant that a “6-month monkey
study conducted to date did not provide treatment durations that cover(ed) a sufficiently long
duration of the monkey life span to be considered definitive for carcinogenicity. ..(t)he Division
understands that it may not be informative to conduct a study in a normal rodent with
(ustekinumab) since this antibody does not bind to rodent IL-12. Other animal models that could
be developed include a transgenic rodent model expressing human IL-12 or use of a rodent
specific antibody to IL-12. With such a model, life time studies in the rodent could be conducted
to help ascertain how significant the risk of increased malignancy may be.”
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Comment: Although the monkey study was determined to be inadequate for assessment of
carcinogenicity for the reasons stated above, results from this study included (from Dr. Yao'’s,
review), “No tumors or histopathological evidence of pre-neoplastic changes...in organs or
tissues examined” (the monkeys were dosed subcutaneously at dose levels up to 45 mg/kg twice
weekly for 6 months with a 3-month post-dose observation period). :

In response to the Agency’s comments, on February 23, 2007 the applicant submitted a
protocol proposing evaluation of tumor immune-surveillance in a mouse syngeneic tumor model
(mouse anti-IL-12 mAb would be measured). The Agency reviewed the applicant’s proposed
plans for the mouse study, and at the Pre-BLA teleconference (March 14, 2007) advised the
applicant that although concerns persisted regarding the “tumorigenic potential” of ustekinumab
and “unquantitated increased risk of tumor formation™: :

“After extensive consideration, we do not believe that the proposed study...in mice will provide
definitive data to permit risk assessment. We believe that a negative finding in this study would
not ameliorate the concern about the possible increased risk of malignancy in humans with long
term use of (ustekinumab). Because of the limited utility of such a study and the existing
database for IL-12 effects, we do not believe that such a study is required for a BLA.”

At the Pre-BLA teleconference, the Agency recommended that the BLA include “a thorough

_ discussion of the nonclinical data you have collected and the literature and outline your risk - -
management plan for the potential increase in malignancies that may occur with (ustekinumab).
Additionally, the Agency advised the applicant that “labeling ...will likely need to have strong
warnings about the risk of malignancy.”

Commeﬁ_t: The applicant’s proposed Risk Management Plan is discussed in Sections 7.7 and 8.

Immunotoxicity

These evaluations were incorporated into the general and developmental toxicity studies.
Ustekinumab was not associated with immunotoxicity or immunosupression in monkeys.
“(Ustekinumab) did not cause toxicologically significant effects on functional immune response
to a neoantigen or delayed type hypersensitivity responses, did not deplete or otherwise alter
lymphocyte subpopulations, and did not reduce ex vivo lymphoproliferative responses to T-cell
mitogens. There were no (ustekinumab)-related macroscopic observations or adverse effects on
organ weights at necropsy, no (ustekinumab)-related histopathology findings observed in
lymphoid tissues of juvenile, young adult or adult monkeys, and no altered distribution of T and
B-lymphocytes in lymphoid tissue.” A

Reproductive and Developmental Toxicity
The applicant conducted the following studies in cynomolgus monkeys dosed up to 45 mg/kg
of ustekinumab (subcutaneous or intravenous administration):
¢ amale fertility study,
e two embryo-fetal development toxicity studies, and
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- e an embryo-fetal development and pre- and postnatal development tox101ty study have
been conducted. A female fertility study was conducted in mice using an analogous IL-
12/IL-23 p40 antibody. :

Dr. Yao reported that no significant adverse effects were noted in any of these studies.

4.4 Clinical Pharmacology

4.4.1 Mechanism of Action

The applicant’s description of the mechanism of action was presented in Section 2.1 of this
review, and the mechanism of action has been demonstrated. Per Sectlon 3.2.8.1.3 of the
Quahty Review by Laurie Graham, M. S

“The ab111ty of Ustekmumab to bind w1th high afﬁmty to IL-12 and TL-23 was determined by
Biacore analysis... Ustekinumab has:been shown to inhibit the binding of IL-12 and TL-23 to the
IL-12 B8 1 receptor chain. .. Ustekinumab has also been shown to‘inhibit the binding of IL-12 and
IL-23 to cell lines which express endogenous dual receptor chains. In vitro Ustekinumab has
been shown to inhibit human IL-12 and IL-23 induced signaling in human primary cells, human
cell lines, and mouse splenocytes.... This includes an inhibition of I.-12 induced interferon
gamma'- (IFN-'y) secretion from an NK cell line, NK92MI, which is used as the potency assay for
Ustekmuma '

4.4.2 Pharmacodynamics

The applicant conducted exploratory histological analyses on specimens obtained from
psoriatic lesions in the Phase 2 study C0379T04. Per the Clinical Pharmacology review by
Abimbola Adebowale, Ph.D., the results support the hypothesis that ustekinumab decreases the
inflammatory infiltrate and epldennal hyperplasia in psoriatic lesions. :

Ustekinumab had no apparent effects on serum concentrations of chemokme/cytokmes :
hypothes1zed to be associated with psoriasis. ‘Additionally, the product had no apparent effect on
the major T lymphocyte populatlons reﬂectlve of immune status . : :

Comment' Ihe reader is referred tothe Dr. Adebowale $ revzew for addztzonal detazls and
mformatwn on these mvestzgatzons : : e :

443 Pharmacoklne‘ucs

An overview of the pharmacokinetics is presented below excerpted from Dr.. Adebowale s
(the reader is referred to herreview for addltlon details of these processes):

[$

‘Absorption:

“In healthy subjects...the median Tmax occurred approximately 8.5 days after a smgle 90 mg SC
administration. This was comparable to the median Tmax of 7 to 14 days obtained in subjects
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with psoriasis (...approximate dose ranging from 24 to 240 mg and...dose = 45 mg and 90 mg)

following a single SC administration of ustekinumab.

“Distribution:

“The mean (SD) values of the apparent volume of distribution (Vz/F) following a single
SC administration were 72.8 (34.2) to 178.7 (85.2) mL/kg in psoriasis subjects
(C0379T02; dose = 24 to 240 mg and, C0379T04; dose = 45 mg and 90 mg) and 90.2
(33.1) mL/kg in healthy subjects (C0743T1l) following a single 90 mg dose.

“Metabolism:

The exact metabolic pathway for ustekinumab has not been characterized. The applicant
stated that no studies on metabolites of ustekinumab have been performed and are not
expected for monoclonal antibodies (ICH S6). Metabolism of ustekinumab is expected to
be in the same manner as other endogenous IgG (degraded into small peptides and amino
acids via catabolic pathways). .

“Elimination
In psoriaéis subjects, the mean (SD) terminal half-life after a single SC administration
(C0379T02; dose = 24 to 240 mg and, C0379T04, dose = 45 mg and 90 mg) was from 14.9-(4.6)

to 45.6 (80.2) days. The mean (SD) tI/2 after multiple SC administrations (C0379T04) of 45 mg
and 90 mg was 24.9 (7.9) days and 28.1 (7.3) days respectively.”

Comment The relationship between pharmacokinetics, weight and PASI outcomes is discussed
in Section 6.1.8.

5 Sources of Clinical Data

5.1 Ta_bles of Clinical Studies

The applicant conducted five clinical studies in the development program for psoriasis:
s two Phase 1 studies: C0379T01 and C0379T02

e one Phase 2 study: C0379T04

o two Phase 3 studies: C0743T08 and C0743T09

Table of thiese clinical studies follow [Source: Appendlx A.1 from the Integrated Summary of
Safety (ISS)]. '
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AppendixA.1  Description of Clinical Efficacy and Safety Studies
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5.2 Review Strategy Best Possid :

The applicant is relying on the results from the 2 Phase 3 studies C0743T08 (T08 or
PHOENIX 1) and C0743T09 (T09 or PHOENIX 2) to provide the substantial evidence of
efficacy-to'support approval of their product for the proposed indication. The review of efficacy
focuses on the primary endpoint: the proportion of subjects who achieved =75% improvement
in PASI (PASI 75) from baseline at Week 12. Results for the secondary endpoint the
Physician’s Global Assessment (PGA) will also be discussed. Efficacy outcomes by weight
categories will also be discussed as the applicant proposes dosing by weight categories.

Comment: The Phase 3 trials were underway when the Phase 3 protocols were submitted to the
Agency. Elements of the PGA scale (see Appendix 9.6) are of questionable clinical applicability
and utility. For example, it is not clear that investigators could determine differences in plaque
thickness of 0.25 mm. Additionally, in the reviewer’s opinion, a change of 0.25 mm would not be
clinically obvious or meaningful.

The safety review primarily focuses on the integrated safety database wherein the applicant
combined the safety data from the Phase 2 study C0379T04 (T04) and the two Phase 3 studies
(T08 and TO9) for analyses. Data from the Phase 1 studies will be discussed. Additionally, the
review will provide discussion of safety data from study of the product in other indications
(psoriatic arthritis, Crohn’s disease and multiple sclerosis).
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5.3 Discussion of Individual Studles

The Phase 3 studies were randomized, double-blind, placebo-controlled (through Week 12),
and identical in design through Week 28. Enrollment criteria were the same for both studies: |

Inclusion Criteria included (see Appendix 9.4 for the complete list):

18 years of age or older at time of consent; may be male or female. _
had a diagnosis of plaque-type psoriasis at least 6 months prior to first administration of
study agent (subjects with concurrent psoriatic arthritis [PsA] could be enrolled).
Pplaque-type psoriasis covering at least 10% of total BSA at screening and at the time of
the first administration of study agent.
PASI score of 12 or greater at screening and at the tlme of the first admlmstratlon of
study agent.
candidates for phototherapy or systemic treatment of psoriasis
agreed not to receive a live virus or live bacterial vaccination during the trial or up to 12
months after the last injection.
agreed not to receive a BCG vaccination during the trial or up to 12 months after the last
injection.
Be considered eligible according to the following TB screening criteria:

‘a. no history of latent or active TB prior to screening.

b. no signs or symptoms suggestive of active TB upon medical history and/or
physical examination.

c. o recent close contact with a person with active TB or, if there had been such
contact, were referred to a physician specializing in TB fo. undergo additional
evaluation and, if warranted, received appropriate- treatment for latent. TB prior to
or smlultaneously with the ﬁrst administration of study agent. = -

d. within 1 month prior to the first administration of study agent, either had a
negative tuberculin skin test or had a newly identified positive tuberculin skin
test during screening in which active TB had been ruled out and for which
appropriate treatment for latent TB had been initiated either prior to or
simultaneously with the first administration of study agent. '

e. had a chest radiograph (both posterior-anterior and lateral views), taken within 3
months prior to the first administration of study agent and read by a qualified
radiologist, with no evidence of current active TB or old inactive TB.

Exclusion Criteria included (see Appendix 9.4 for the complete list):

. had current drug-induced psoriasis (eg, a new onset of psoriasis or an exacerbation of
. psoriasis from beta blockers; calcium channel blockers, or lithium).

had used any systemic 1mmunosuppressants within 4 wecks of the first administration of
study agent : :
had received within 3 months prior to the first i mJ jection a live virus or bacterial
vaccination. A

had a BCG vaccination within 12 months of screening.

had a history of chronic or recurrent infectious disease,
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e had a serious infection or had been hospitalized or received IV antibiotics for an infection
during the 2 months prior to screening.

e history of latent or active granulomatous infection, mcludmg TB, h1stoplasmos1s or
coccidioidomycosis, prior to screening.

e have had a nontuberculous mycobacterial 1nfect10n or opportunistic mfectlon (eg,
cytomegalovirus, Pneumocystis carinii, aspergillosis).

e known malignancy or have a history of malignancy (with the exception of basal cell
carcinoma, squamous cell carcinoma in situ of the skin, or cervical carcinoma in situ that
had been treated with no evidence of recurrence, or squamous cell carcinoma of the skin

~ that has been treated with no evidence of recurrence within 5 years prior to the first
administration of study agent).

Study Designs

In both Phase 3 studies subjects were dosed at Weeks 0 and 4 with either placebo, 45 mg of

- ustekinumab (45 mg) or 90 mg of ustekinumab (90 mg). Primary efficacy was assessed at Week
12 by the proportlon of subj ects who achieved PASI 75. A major secondary endpoint was the
PGA.

At Week 12, subjects initially randomized to placebo treatment were crossed-over to active
treatment, receiving €ither 45 mg or 90 mg of ustekinumab. All subjects received additional
doses of ustekinumab at Weeks 16 and 28. Efficacy data were submitted through Week 52 for
T08, and the study design from Week 28 is described below. Efficacy data were submitted
through Week 28 for T09. Schema for both studies are presented below.

Comment: For subjects randomized to active treatment at Week 0, the Week 16 dose
represented the 1° maintenance dose. The Week 12 and 16 doses of ustekinumab received by
subjects initially randomized to placebo represented loading doses and corresponded to the
Week 0 and 4 doses received by subjects randomized to active treatment at baseline.

C0743T08 (T08 or PHOENIX 1)

At Week 28 (“dose optimization”) the following could occur:
e continuation of 45 mg or 90 mg every 12 weeks for subjects with PASI =75
(“responders™) '
e escalation of dosing of 45 mg or 90 mg from every 12 weeks to every 8 weeks for
PASI 50 to <75 (“partial responders™)
"o discontinuation of dosing if PASI was < 50 (“non-responders™)
At Week 40 (“randomized withdrawal™), the following could occur: _
¢ responders who had been randomized to active treatment at baseline were re-randomized
to either
- continuation of 45 mg or 90 mg dosing every 12 weeks through Week 52 (i.e. one
dose) or '
- placebo (with resumption of ustekinumab on loss of PASI 50)
e responders who had been randomized to placebo at baseline were returned to placebo
treatment (with resumption of ustekinumab on loss of PASI 50)
e continuation of dosing every 8 weeks for subjects already being dosed at this frequency
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o escalation of dosing of 45 mg or 90 mg to every 8 weeks for ._partial and noﬁ-respohders

The applicant’s intent for the randomized withdrawal of treatment at Week 40 was to allow
for the assessment of
* development of tolerance to treatment in subjects ‘who had demonstrated a persistence of
PASI 75 through Week 40 (in subjects re-randomlzed to continue treatment with active at
Week 40)
- e duration of reponse in sub_] ects who had demonstrated a persistence of PASI 75 through
Week 40 (in subjects re-randomized to placebo at Week 40).

Study Design Overview for C0743T08 (Y08 or PHOENIX 1)
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C0743T09 (T09 or PHOENIX 2)

Study Design Overview for C0743T09 (T09 or PHOENIX 2)
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Data from study T04 were combined with data from the Phase 3 studles in the integrated
safety database and were not relied on to support efficacy. This was a Phase 2 study, and 45 mg
and 90 mg dosing were evaluated. However, the dosing regimens differed from those evaluated

in the Phase 3 studies and proposed in labeling.
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Study Design Overview for C0379T04

Fnal Hiicacy Final Fing)
Evebiafion  Balety Eviliation  Blood D
1 ] I ] l I ]
emp)  ——f—ri} ] 1 T ] —
Week p ] 2 3 15" 20 ® 98 5]
s P P P asp P
Final Biicacy Fingl Firad
Ewlafion  SallyEwdation  Bhod Drew
Sapl  f——t—— ; ! —+ f —
Vieak o 1 2 8 18 20 a2 8. 5
o F P P sap P Fird Eficazy Fined Final
Ewveludion  ScelyEvahation  Blood Draw
Goph ——— ] ; f ; —
Waek ¢ 1 2 2 1 0 ® ] 52
s B 45 &5 459 P
Final Efficany Firel Fhal
Evalustion - SafetyEvaluation  Blood Daw
GopV  f——rf— i { } ] {
Yeek ¢ i 2 3 18 % = 8 52
0w @ » sap 3 Fingl Hficacy Find | Firal
. . Evekation.  Sefoly Evalialin  Blocd Dreww
GV - F——— I f T |
. Wesko 1 2 3 1 20 2 36 =
P P P P P e

6 Review of Efficacy
Efficacy Summary-

6.1 Indication

*MWWock 16, sulijacis withi PGA 2 8 wil rocaive astigred reatment
Subjects with PGA « 3 wil-receivs placeto.

Ustekinumab is proposed for the treatment of adult patients with chronic moderate to
severe plaque psoriasis who are candidates for phototherapy or systemic therapy.

6.1.1 Methods

The efficacy review will discuss outcomes from the Phase 3 studies T08 and T09 as these are
the studies on which the applicant is relying to provide the substantial evidence of efficacy to

support approval.

6.1.2 Demographics

Baseline characteristics of the study population are presented in the following tables from the

Integrated Summary of Efficacy (ISE):
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Summary of demographics at baseline; subjects randomized at Week 0 in psoriasis Phase 3

Source: Appendix B.3 of ISE

TO8 T09
Subjects randomized at Week 0 n= 766 n=1230
Sex
n 766 1230
Male 531 (69.3%) 840 (68.3%)
Female 235 (30.7%) 390 (31.7%)
n 766 1230
Caucasian 717 (93.6%) 1128 (91.7%)
Black 14 (1.8%) 27 2.2%)
Asian 20 (2.6%) 50 (4.1%)
Other 15 (2.0%) 25 (2.0%)
Age (yrs)
n 766 1230
Mean + SD 453£11.71 46.2+12.24
Median 455 47.0
IQ range (37.0, 53.0) (38.0, 55.0)
Range (19, 76) (18, 86)
Weight (kg)
n 766 1229
Mean + SD 93.88 +23.685 90.99 + 21.278
Median 91.60 88.60
1IQ range - (76.80, 107.50) (76.00, 103.80)
Range (46.9, 183.2) (138, 201)
Height (cm) .
n - 766 1230
Mean + SD 172.0+ 10.05 1722+ 9.61
Median 173.0 173.0
1Q range - (165.0, 179.0) {165.0, 179.0)
Range (132, 201) (138, 201)
BMI
n 766 1229
Normal (< 25) 118 (15.4%) 245 (19.9%)
Overweight (25 to < 30) 262 (34.2%) 390 (31.7%)
Obese (=>30) 386 (50.4%) 594 (48.3%)
Geographic region '
n 766 1230
Europe 13 (1.7%) 215 (17.5%)
Canada 371 (48.4%) 599 (48.7%)
US 382 (49.9%) 416 (33.8%)

Comment: Overall, baseline demographics were similar in the 2 studies. Most subjects were
male, Caucasian, of approximately 45 years of age and overweight to obese. These
demographic characteristics are consistent with what is known about the psoriasis population.
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Baseline Disease Characteristics Source Appendix B.4 f ISE
‘PHOSMIK 1 PHOENIX 2

Subjects randomized ot Week 0 65 1230
Psoriagis disease duration (y1s)
n 756 1330
Mean=SD 19.52+11.460 20.1 21207
Median . 1833 185
13 xomge {11.16,2815) (104, 27.6)
Range 0.6.58.1) 0,69
Age ar diagnosis (y1%)
Y 766 1230
Mem=5D 254+13.15 26.2+13.64
Medim 3.0 2.0
e (160, 34.0) {16.0, 35.0)
Rapge 0.1 {0, 35)
BSA {86)
a 766 1230
Mem=35D 267+16.70 2641651
Madian 210 00
1) mange (150, 33.0) {14.0,32.0)
Range C{10,96) {30,98)
BSA
n ) 765 0 .
220% 321 {55.00%) 562 (53.8%%)
<% 345 445.008) 368 (46.39%9)
PASI score (0-72) S
n 765 1250
“Npan =SB .22 =R287 1961 = 7265
Maddan 17.650 1750
Qg £14.50, 21.60) (1420, 2230)
Range (12.0, 2200 (12.0.60.6)
PASI score
n 766 ' - 1230
=20 260 (33.9%) 433 (35.2%)
<20 ' 506 (66.1%) 797 (64.8%)
PGA score . S
n 765 1230
Cleared (0) 0(D.0%) . o 000.0%
Minimal (1) 0{0.0%) 0(0.0%)
Mild(2 . 42 (5.5%) 95 (1.8%)
hModeraie (3} 388 (50.7%) 546 (52.5%)
Marked () 298 (39.0%) 424 (34.5%)
Severe {5} 37 (4.8%) ' 64 (5.2%)
PGA score
n . 785 1230
Marked or severe (& 4) 335{23.8%) 488 (39.7%%)
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Psoriatic arthritis ]
History of PsA 258 (33.7%) 305 Q4.8%)

Comment: Overall, baseline disease characteristics were comparable between studies.
Most subjects had disease severity well beyond the minimum 10% BSA involvement required by
the Inclusion Criteria, and the mean PASI was higher than the 12 required for study eligibility.

6.1.3 Patient Disposition

A total of 984 subjects were screened, and 766 subjects were randomized to treatment in
study TO8. One subject in study TO8 was randomized in error and received no study treatment
(was randomized to the 90 mg group) A total of 1567 subjects were screened, and 1230 subj ects
were randomized to treatment in study T09. All randomized subjects received treatment in study
T09. Subject randomization to treatment groups is presented in the following Table.

Patient Disposition (Sources: Figure 2 of study reports for T08 and T09)

Number randomized Placebo 45 mg 90 mg
T08 (n=766) 255 255 256
T09 (n=1230) 410 - 409 411

6.1.4 Analysis of Prirhary Endpoint(s)

As stated, the primary endpoint was the proportion of subjects who achieved =75%
improvement from baseline in PAST at Week 12 (PASI 75). The following table presents the
results of the applicant’s analyses of the primary endpoint:

PASI 75 responders at Week 12 (ITT)

__(Sources Table 9 of the study report for T08 and Table 8 of the study report for T09) v
' Placebo 45 mg 90 mg
TOS - n=255 n=255 n=256
8 (3.1%) 171 (67.1%) 170 (66.4%)
p-value ‘ <0.001 <0.001
T09 =410 =409 n=411
15 (3.7%) v 273 (66.7%) 311 (75.7%)
p-value <0.001 < (0.001

Dr. Fritsch’s analyses for the primary endpoint yielded results that were in agreement with the
applicant’s. From the statistical review:
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Table 1 — Week 12 Efficacy Results (Study 08)
Ustekinumab ~ Ustekinumab Placebo
45 mg 90 mg
ITT N=255 N=256 N=255
PASI 75 Response 171 (67%) 170 (66%) 8 (3%)
p<0.001 p<0.001
PGA Cleared or Minimal 154 (60%) 158 (62%) 10 (4%)
p<0.001 p<0.001
Per Protocol N=255 N=251 N=250
PASI 75 Response 171 (67%) 170 (68%) 8 (3%)
p<0.001 p<0.001
PGA Cleared or Minimal 154 (60%) 158 (63%) 10 (4%)
p<0.001 p<0.001
Table 2 — Week 12 Efficacy Results (Study 09) _
Ustekinumab  Ustekinumab Placebo
45 mg 90 mg '
ITT N=409 N=411 N=410
PASI 75 Response 273 (67%) 311 (76%) 15 (4%)
p<0.001 p<0.001
PGA Cleared or Minimal 278 (68%) 302 (73%) 20 (5%)
: \ p<0.001 - p<0.001 :
Per Protocol N=405 N=406 ‘N=399
PASI 75 Response 272 (67%) 311 (76%) 15 (4%)
p<0.001 p<0.001 :
PGA Cleared or Minimal 277 (68%) 302 (74%) 20 (5%)
p<0.001 p<0.001

Comment: Primary efficacy has been demonstrated Jor both doses in both studies. Results for
ustekinumab-treated subjects were similar between dosing groups and across studies, with the
exception of the 90 mg group in study T09 in which a higher proportion of subjects achieved

- success as compared to the 45 mg group and both active groups in study T08.

The Advisory Committee voted unanimously that the applicant provided sufficient mformatzon to

demonstrate efficacy of ustekinumab in the ireatment of plaque psoriasis..

6.1.5 Analysis of Secondary Endpoints(s)

The proportion of subjects with a PGA score of cleared (0) or minimal (1) at Week 12 was a

major secondary endpoint:
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PGA score of cleared (0) or minimal (1) at Week 12

Inclusion criteria did not specify a level of disease severity by the PGA scale, although this
assessment was done at baseline. The following table presents the results of the applicant’s
analyses of the major secondary endpoint:

Applicant’s Results for PGA
(Sources: Table 10 of study report for T08 & Table 9 of study report for T09)

Placebo 45 mg 90 mg
T08 =255 n=255 - n=256
PGA of clear (0) or minimal(1) .

p-value 10 (3.9%) 154 (60.4%) 158 (61.7%)

<0.001 <0.001

T09 : =410 n=409 n=411
PGA of clear (0) or minimal(1) 20 (4.9%) 278 (68.0%) 302 (73.5%)

p-value <0.001 <0.001

Comment: Efficacy has been demonstrated for both doses in both studies as assessed by the
major secondary endpoint, the PGA. Results were similar between dosing groups (for
ustekinumab-treated subjects) in study T08. In study T09, the results were higher in both active
groups compared to outcomes in study T08. Again, the highest proportion of subjects achieved
success was in the 90 mg group in study T09. Dr. Fritsch’s analyses of the PGA are presented
above in Section 6.1.4 and are in general agreement with the applicant’s '
(see the results of her analyses for this endpoint in the table in the discussion of primary

efficacy).

The change in DLQI from baseline at Week 12 was also a pre-specified major secondary
endpoint; however, these outcomes will not be presented,

bi4)

6.1.6 Other Endpoints

The applicant evaluated the following endpoints (among numerous others) in study T08:

e Nail Psoriasis Severity Index,
e aNail PGA and
e # of nails involved.
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» change from baseline in the itch Visual Analog Scale (VAS)

The Nail Psoriasis Severity Index (NAPSI) measures the severity of nail involvement, and the

old

6.1.7 Subpopulations

The proportion of PASI 75 responders at Week 12 was calculated for the following
subgroups: Gender, Race, Age at screening (< 45 years old, =45 to 65 years old, >65 years
old), body mass index [BMI normal (<25 BMI), overweight (=25 and < 30 BMI), obese (._30

'BMI)], and Geographic region.

Proportion of Sub]ects Achieving a PASI 75 Response at Week 12 by Subgroups Study T08
(Source Flgure 19 of study report for T08)

.| Placebo (%) . Ustekinumab (%)

All subjccts 1255(3.1) 511 (66.7)
Gender A '

Male 183 (1.1) 348 (62.9)

Female 72(8.3) : 163 (74.8)
Race

Caucasian 235 (2.6) 482 (66.4)

Black 4 (50.0) 10 (80.0)

Asian 12 (0.0) 8 (50.0)

Other .4 (0.0) 11 (81.8)
Age :

<45 126 (4.0) 234 (70.1)

245 to <65 119 (2.5) ~ 1253 (64.0)

=65 . 10 (0.0) 24 (62.5)
BMI

Normal (< 25) 39(10.3) 79 (73.4)

Overweight (=25 to < 30) 98 (3.1) 164 (68.3)

Obese (=30) - : : 118(0.8) 268 (63.8)
Geographic region
" Europe ) 3(0.0) 10 (60.0)

Canada 122 (3.3) 249 (65.9)

United States 130 (3.1) 252 (67.9)
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Proportion of Subjects Achieving a PASI 75 Response at Week 12 by Subgroups Study T09
(Source: Figure 14 of study report for T09)

Placebo (%) Ustekinumab (%)

All subjects 410 (3.7) 820 (71.2)
Gender

Male 283 (2.1) 557 (67.9)

Female 127 (7.1) 263 (78.3)
Race _

Caucasian 381 (3.9) 747 (70.5)

Black 9 (0.0) 18 (72.2)

Asian 12 (0.0) 35 (74.3)

Other 5 (0.0) 20 (90.0)
Age )

<45 : 179 (5.0) 365(73.2)

>45to <65 1 197 (2.0) : 413 (71.4)

>65 34(5.9) 42 (52.4)
‘BMI : ' _

Normal (< 25) 80 (5.0) 165 (79.4)

Overweight (225 to < 30) 1352.2) 255 (74.9)

Obese (=30) 195 (4.1) 399 (65.7)
Geographic region

Europe .. 73 (1.4) 142 (69.0)

Canada 196 (3.6) 403 (77.9)

United Stites 141 (5.0) 275(62.5) -

Comment: For both Phase 3 studies, results for PASI 75 outcomes for edach of the presented
subgroups were generally consistent with the overall results from the Phase 3 studies.

6.1.8 Analys1s of Clinical Information Relevant to Dosing Recommendations

The applicant proposes fixed weight-based dosing by two weight categories:
o for patients weighing <100 kg (220 Ibs), the recommended dose is 45 mg initially and 4
weeks later, followed by dosing every 12 weeks.
» for patients weighing >100 kg, the recommended dose is 90 mg initially and 4 weeks
later, followed by dosing every 12 weeks.

The apphcant did not conduct dose-rangmg studies. In the Summary of Clinical Efficacy
(Section 4), the applicant states that these regimens were selected “because the Phase 2
results predicted that they would provide exposures necessary to achieve efficacy levels in
the middle range of the dose—response curve of efficacy.”

The Pharmacometrics reviewer, Pravin Jadhav, Ph.D., performed exposure-response
analyses (ustekmumab-AUC-PASI 75) to evaluate the applicant’s proposed weight-based
dosing regimens, and he reported the key findings as being:

1. “Psoriasis improvement is dependent on serum ustekinumab concentration or AUC.

2. “At a given dose, serum concentrations (and AUCs) in heavier (median body weight 117
kg) subjects are 50% compared to those in lighter subjects (median body weight 68 kg).

3. “Due to PK differences, the (PASI 75) response rate in heavier subject is lower than
response rate in lighter subjects.”
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The relationship between Weight dose and outcomes was borne out in the Phase 3 studies as
seen by the efficacy outcomes when presented by weight quartlles and 10 kg increments and
dosing groups:

PASI 75 responders by body weight (Source: Appendix B.8 of ISE)

Appendix B8  Number of PASI 75 responders 2t Week 12 by body weight (kg)
categories; subjects randomized at Week 0 in psoriasis Phase 3

CNTO 1275

" Placebo 45m= 0 me
Subjects randomized at Week 0 665 664 667
PASI 75 mesponders at Week 12 23 3.5%) 444 (66.9%) 48) (72.1%)
Body weight (kg) by quartiles ]
£75 5.8%.{%155) T8.19% (125/160)  B0.9% (1147141)
>Be 3.3% {6181} TI0%A3IBYY  70.4% (140199
T >t 105 2.4% {4/168) 688% (110160}  £9.2%(1107159)
> 105 . 2.5% {47161) A9 1% (X161} T01%C117A67)
Body weizht (k) by fixed mtervals
<50 16 % {16) 87.5% () 100.0%{5'6)
>Nio=60 129% (4731) 92.9%{2628) 82 8% {2429}
>60tc <70 4.3% (3770) 1 2% (47768} B2.8% (4858)
>t 8D 2.2% {289 75.0% 03124 75.0% (81/108)
>80t <90 3.6%(5/148) I EYITy  683%@5/139)
. >50 1o X 100 2.53%{3120) T1.3{8W122) 59.0% (78/113)
=101 <110 2.5% (2/80) S58% T "73.3% {53/36)
> 110102120 L7% (/59 £20% 2150 B56.2% (43765)
> 12Dt0xX130 4.0% (1725) 67 7% 2131 84.2% {16719)
> 130 ' 22%.(/45 413%(1741) £2.8% (2743

Comment: 1) Outcomes in weight quartiles between treatment groups were similar in
ustekinumab-treated subjects until the heaviest category, where there is clear separation of
efficacy outcomes for subjects > 105 kg dosed with 45 mg compared to those dosed with 90 mg.
Also, efficacy outcomes progressively decreased as weight increased in the 45 mg group. A
similar pattern is evidenced when results are broken out by 10 kg increments: again, there is
clear separation at the >100 kg to <100 kg category when 45 mg group is compared to the 90
mg group. -2) The outcomes in lower weight subjects (e.g. <60 kg) treated with ustekinumab
suggest that efficacy could be seen in some of these subjects with doses less than 45 mg. The
applicant did not explore this. However, efficacy outcomes for placebo-treated svibjects were
also noticeably higher in subjects <60 kg relatzve to outcomes for placebo-treated subjects in
heavier weight categories. : ;
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The proportion of PASI responders correlated with serum concentrations of ustekinumab.
This relationship is demonstrated in Figure 4 from Dr. Jadhav’s review: :

Figure 4: Relationship between serum ustekinumab concentration and proportion of PASI7S
responders at week 12 (upper panel) and PCA responders at week 12 (lower panel). Placebo
treated subjects and subjects with undetectable ustekinumab concentrations were plotted at ~0.1
psimL (0.085 po/ml; 60% of lower limit of quantification), 0 ug/mL, respectively. Subjscts with
missing pharmacokinetic data at a given visit were ignored. The numbers corresponding to each
quantile represent # of subjects. The numbers represent # of suhjects In each quantile.
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A relationship was also seen between serum concentration and weight. At a given dose,
lower weight subjects had higher serum concentrations of ustekinumab than did higher weight .
subjects (twice as high). The relationship between serum concentration and wei ght is

- demonstrated in Figure 11 from Dr. Jadhav’s review (45 mg is represented by the solid line and
90 mg the dotted line): ' o '
Figure 11: Observed ustekinumab oonéentr.aﬂon at Week 12 by body weight quantlies in subjects
randomized af Week 0. : . _ ‘ '
! 1 1 1
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Dr. Jadhav demonstrates the relationship between weight, dose and outcomes in Figure 10-
from his review, as was also revealed in the applicant’s analyses (45 mg is represented by the
solid line and 90 mg the dotted line):

Figure 10: Proportion of PASITE responders at Week 12 by body weight quantlies from combined
waek 12 and 24 data In subjects randomized at Week 0 and placebho crossover. The numbers
represent responss rate {(bottom) and # of subjects (top) at each quantlle
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Comment: Dr. Jadhav’s analyses support that some weight-based approach to dosing of
ustekinumab is both reasonable and appropriate (for maximizing efficacy outcomes). However,
the applicant did not evaluate other weight-based dosing regimens. It is possible that the

interrelations betwéen pharmacokinetics, PASI 75 outcomes and weight could be more
completely addressed by dosing regimens alternative to the applicant’s proposed dosing by
weight categories of <100 kg and >100 kg.

Dr. Jadhav employed the applicant’s population pharmacokinetic model to derive AUCs in
individual subjects then used these data to develop a model to evaluate other dosing regimens.
The objective of these analyses was “to derive a regimen that might yield optimal PASI75
response rate for entire population.” Based on his analyses, Dr. Jadhav recommended a three-
step dosing regimen which is discussed below.

Comment: This review will discuss only the dosing regimen recommended by Dr. Jadhjav and
how it compares to the applicant’s proposed dosing recommendations. The reader is referred to
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Dr. Jadhav's review for discussion of other dosing regimens that were explored under these
analyses.

Predicted response rates under different dosing regimens based on the AUC-proportion
of PASI75 responders model  (Source: Table 5 of Dr. Jadhav’s review)

Weight-Based Dosing Adjustments

Dosing ‘Dose Predicted proportion (%)
~_strategy - ‘ (Overall and by weight cut-offs)
Overall 70 kg 270-<100 kg 2100 kg

Applicant’s : <100kg: 45 mg . 70 80 68 70
Two-Step

200kg: 90mg
Alternative - <70kg: 45mg - .
Three-step ' 73 80 74 70

>70-<100kg: (0.75mL) 67.5mg :
2100kg: 90mg

I

Comment: Subjects who would potentially benefit from the three-step weight-based dosing
approach would be “mid-weight” subjects <70 kg and -<100 kg (outcomes highlighted in above
table). While a compelling case for the three-steep dosing regimen can be made (as has been
done by Dr. Jadhav), the reviewer recommends the two-step approach proposed by the
applicant. Dr. Jadhav’s analyses have convincingly demonstrated that the two-step regimen may
not represent the optimal regimen for maximizing efficacy. However, in the reviewer’s opinion,
the projected outcomes for “mid-weight” patients administered 67.5 mg are not sufficiently
higher than those demonstrated with dosing of 45 mg to recommend the increased exposure to
ustekinumab to all subjects in this mid-weight category, when most are likely to achieve
satisfactory outcomes with less exposure to ustekinumab. The reviewer acknowledges that in the
development program, some subjects < 100 were exposed to 90 mg, i.e. a higher dose than
proposed under the alternative three-step regimen, and no safety signals emerged with the
higher exposures. Additionally, the reviewer suspects that in clinical practice, there will be
Ppatients who get results under the two-step regimen with which they are completely satisfied, but
that might fall short of PASI 75, the benchmark commonly employed in clinical studies. PASI
50, for example, has been reported by some to be a clinically meaningful outcome.”®

The Advisory Committee voted 7 to 3 in favor of the two-step regimen proposed by the
applicant. :

Self Administration

N

e After Week 12 and at the discretion of the investigator and subject, the protocols for
the Phase 3 studies allowed for self-administration at the investigative site “under the supervision
of an appropriately licensed and authorized health professional.” Thus, the only data provided in
support of self-administration reflect such being done under medical supervision.
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Comment: As subjects self-injected under medically-supervised conditions, the applicant has no
data from real-world use conditions, i.e. self-administration without benefit of supervision of by
a health-care professional. Therefore, the applicant lacks adequate data to support self-
administration.

The reviewer acknowledges that the technical complexities of subcutaneous injections are
few. Self injections are done daily by many patients who suffer from chronic diseases. Unlike
insulin-dependent diabetics, for example, who would have daily experience with self-
administration of subcutaneous injections, the applicant’s product is proposed for maintenance
dosing every 12 weeks (i.e. every 3 months or 4 times per year). With such infrequency, it is
unclear to what extent patient’s might develop adequate experience with injection-associated
procedures, and poor technique could have implications for both safety and efficacy outcomes.
Additionally, this is a first-in-class product about which we are all very much still learning. In
the reviewer’s opinion, it is premature even inappropriate to introduce it into the marketplace
with self-administration as an option at launch. The reviewer considers it reasonable to
reconsider self administration once more safety data are available and if the applicant were to
provide adequate use data to support the option of self-administration (e.g. real-world use).

6.1.9 Discussion of Persistence of Efficacy and/or Tolerance Effects

The development program provided limited information regarding persistence of efficacy
and/or tolerance effects. These effects were evaluated in the randomized withdrawal segment of
study T08.

Tolerance was assessed in subjects randomized to ustekinumab at Week 0 and re-randomized
- at Week 40 to continue ustekinumab (every 12 weeks). The application included data through
Weck 52 for evaluation of tolerance for only 77 of 255 (30%) of subjects in the 45 mg group and
85 of 256 (33%) in the 90 mg group. From Dr. Fritsch’s statistical review:

Table 3 — Week 40 Dosing Status for Subjects Originally Randomized to Ustekinumab (Study 08)

Regimen ) 45 mg 90 mg
N=255 N=256

Always every 12 weeks 77 (30%) 85 (33%)

_(Responder at Weeks 28 and 40)

Every 12 weeks/Withdrawal at Week 40 73 (29%) 87 (34%)
(Responder at Weeks 28 and 40) :

Accelerated to every 8 weeks 72 (28%) 56 (22%)
(Partial Responder at Week 28 or 40) . ,

Terminated 17 (7%) 5(2%)
(Non-Responder at Week 28)

Dropouts 16 (6%) 23 (9%)

The following table presents outcomes for long-term PASI 75 subjects randomized at Week
40 to either continue active treatment every 12 weeks or switch to placebo.
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Figure 1 from the statistical review— Maintenance of PASI 75 Response among Subjects Responding at
Weeks 28 and 40 (Study 08)
Week 28 Responders Week 40 Responders
Q | | -
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~4- 90 mg (N=.187) —A- Placebo after 90 mg (N= 87)
Q _|—* 45mg (N=177) © _i—%— Placebo aiter 45 mg (N= 73)
o - ]
I | | | ] I I 1
28 32 36 40 40 44 48 52
Week ~ Week:
Source: Attachement 3.7 from stuidy report for T0S
Aftachment 3.7 Summary of maintenance of PASI 75 response; subjects randomized at Week 40
CNTO 1275
43 mg 90 mg Combined
Placebo q12 wke Placebo q12 wks Placebo q12 wks
Subjects randomized at Weel 40 73 77 87 s 160 162
Maintenance response rate,
% (95% CIy’ )
Thrangh Week 44 87.7(80.1,952) 96.1(9185,1000) 862(79.0,935) 965(925,1000) 869(31.6,921) 963 (93.4,902)
Through Week 48 740(63.9,34.0) 93.5(880,99.0) T3.5(642,82.8) 953{908,998) 73.7(669,805)  94.4(%05,98.0)
Through Week 52 64.4(534,754) 87.0(795,945) 395(491,69.8) S7.1(799,942) 617(542,693) 87.0(819,922)
Through Week 56 55.1(434,667) B38(754,923) 492(382,602) §7.1(795,94.2) 519(439,600) 855(30.1,010)
p-value : <0.001 «0.001 <0.001

* Based ou Life-table estimates using all data collected through the date the last subject completed Week 52

Comment: In the reviewer'’s opinion, the data do not adequately address the question bf

tolerance as the randomized withdrawal period only evaluated subjects through one

maintenance dose (from Week 40 to Week 52), and tolerance could develop beyond this time

point.

From Dr. Fritsch’s Figure 9 and the applicant’s Attachment 3.7, approximately, 60% of
subjects in the placebo group had PASI 75 at Week 52. A PASI 75 at this time point means that
most placebo-treated subjects had maintained a PASI 75 response from Week 28, the time of
their last dose of ustekinumab. From Attachment 3.7, it is noted too that approximately 52% of
subjects in the placebo groups had a PASI 75, at Week 56 (i.e. 28 weeks after their last dose of
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ustekinumab). This suggests that approximately 50% of responders may maintain PASI 75
response well beyond the 12-week time point (i.e. the maintenance dosing schedule) that
maintenance dosing at longer intervals could be appropriate for at least some (and perhaps
most) patients. Additionally, even for subjects who lose a PASI 75 response, the extent of
disease recurrence may not be sufficiently extensive to necessitate re-treatment with a systemic
agent (e.g. ustekinumab) and may be of sufficiently limited extent that it could be managed with
alternative, more conservative treatment (e.g. topicals). A loss of PASI 75 represents a loss of
efficacy by the definition in these clinical studies, but may not necessarily translate to a degree
of loss of effect that may require only limited intervention. It is possible too that treatment effect
could be recaptured or maintained with a lower dose than required to bring the disease under
initial control. Therefore, maintenance treatment has not been adequately evaluated.

6.1.10 Additional Efficacy Issues/Analyses

In study T08, 39 subjects who lost =50% of their Week 40 PASI after having treatment
withdrawn had ustekinumab treatment reinitiated (restarted at original dose) and were
followed for at least 4 weeks. Per Attachment 3.38 of the study report for TO8, 4 weeks
following re-initiation of therapy, 17 of 39 subjects (43.6%) achieved a PASI 75 response, 8
weeks after re-initiation of therapy, 16 of 21 (76.2%) of subjects achieved a PASI 75
response and at 12 weeks after re-initiation of therapy 6 of 7 subjects had achieved PASI 75.

Comment: The numbers of subjects are too few to adequately speak to the response to re-
initiation of treatment followzng loss of response.

7 Rev1ew of Safety
Safety Summary

7.1 Methods

The applicant conducted five studies in subjects with psoriasis, and this constitutes the
clinical development program for this indication. For the Integrated Summary of Safety (ISS),
the applicant combined the data from three studies (see Section 7.1.1 below). Additionally, the
applicant included safety data from study of their product for Crohn’s disease, psoriatic arthritis
and multiple sclerosis. :

For the ISS, the applicant generally analyzed and presented the safety data by 2 study periods:
1) through Week 12 (reflecting placebo-controlled portions of the 3 studies) and
2) through the end of the reporting period. The duration of follow-up differed for all 3 studies;
therefore, “through the end of the reporting period” represents:
e through Week 36 for study T04.
e through Week 52 for study TO0S.
» through Week 28 for study T09.

Comment: For “through the end of the reporting period”, data for the placebo group reflect
shorter durations of follow-up compared to durations of follow-up for subjects in ustekinumab
© groups. This is because the placebo-controlled period was through Week 20 for the Phase 2
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study and through Week 12 for the Phase 3 studies. For example, for subjects randomized to
Pplacebo at Week 0 in study T08, the duration of follow-up reflects through Week 12; for subjects
randomized to ustekinumab at Week 0 in T08, the duration of follow-up reflects through Week

+ 52. To account for the different durations of follow-up, the applicant adjusted some analyses af
adverse events per hundred subject- “years.

Data through the end of the reporting period were presented by the following categories:
e Placebo: reflecting Weeks 0 to 20 in the Phase 2 study, and Weeks 0 to 12 in the Phase 3
studies.
Placebo - 45 mg: for sub_]ects who crossovered from placebo to 45 mg.
Placebo — 90'mg: for subjects who crossovered from placebo to 90 mg.’
45 mg: subjects who received ustekinumab 45 mg from Week 0.
90 mg: subjects who received ustekinumab 90 mg from Week 0.
Combined: all subjects who received ustekinumab

7.1.1 Clinical Studies Used to Evaluate Safety

The safety database in the ISS primarily consists of three studies: one Phase 2 study,
C0379T04 (T04) and two Phase 3 studies C0473T08 (T08 or Phoenix 1) and C0473T09 (T09 or
Phoenix 2). The following table presents the number of subjects evaluated in each study:

Studies in the Integrated Summary of Safety Source: Table 1 of 1SS
Study Dosing Regimen (#Subjects treated)

C0379T04 Fixed doses:

52 weeks (20-week placebo - Placebo (n = 64)

period) - Placebo - 90 mg single dose (n = 49)

- 45 mg single SC dose (n = 63)
- 90 mg single SC dose (n = 64)
- 45 mg weekly x 4 SC doses (n = 63)
- 90 mg weekly x 4 SC doses (n = 62)

C0743T08 Fixed doses:
=52 weeks (12-week placebo - Placebo (n = 255)
period) - Placebo = 45 mg (n=123)

- Placebo —» 90 mg (n = 120)
- 45 mg SC Weeks 0, 4 then q12w (n = 255)
- 90 mg SC Weeks 0, 4 then q12w (n = 255)

C0743T09 Fixed doses:
28 weeks (12-week placebo - Placebo (n = 410)
pcnod) .| -Placebo—> 45 mg (n=197)

- Placebo ~ 90 mg (n = 195) »
- 45 mg SC Weeks 0, 4 then q12w (n = 409)
- 90 mg SC Weeks 0, 4 then g12w (n=411)

7.1.2 Adequacy of Data

An adequate number of subjects were exposed to the new product under the proposed dosing
regimen to reasonably characterize the short-term safety of the product under conditions of
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intended use. In the reviewer’s opinion, all clinical evaluations that were reasonably applicable
were conducted to assess the safety of the product in the proposed target population. '

The numbers of subjects exposed to the product at dosage levels intended for clinical use for
- the periods of six months and one year exceeded those recommended in the ICH E1A guideline
. to characterize the long-term safety of a product intended for treatment of a non-life-threatening
condition. (Those numbers are 300 to 600 subjects for six months and 100 subjects for one
year.) However, ICH E1A also states that larger safety databases may be needed to make
risk/benefit decisions in certain situations. Given the theoretical risk of malignancy and the long
latency period for and presumed low frequency of development, it is unclear what numbers of
subjects followed for what duration would be sufficient to characterize this risk. Additionally,
the numbers of subjects in the safety database and their duration of follow-up may not be
sufficient to characterize the risk of particular infectious events. :

7.1.3 Pooling Data Across Studies to Estimate and Compare Incidence

Although different dosing regimens were evaluated in the Phase 2 study than were evaluated
in the Phase 3 studies (in which the dosing regimens proposed for the marketplace were
evaluated), all 3 studies evaluated 45 mg and 90 mg in subjects with moderate to severe psoriasis
defined as PASI =12 and at least BSA =10% involvement. (The reader is also referred to
Section 7.1.1.)

7.2 Adequacy of Safety Assessments

7.2.1 Overall Exposure at Appropriate Doses/Durations and Demographics of Target
Populations

A total of 2,266 subjects received ustekinumab in the 3 studies pooled for the ISS:
e 1,110 subjects received 45 mg (320 of whom received placebo for the first 12 weeks);
e 1,156 subjects received 90 mg (364 of whom received placebo for the first 12 weeks).

Subjects were considered to have had at least 6 months of exposure if the interval between the
first and last doses of ustekinumab was at least 14 weeks and at least a year of exposure if the
interval between the first and last doses of ustekinumab was at least 38 weeks. The numbers of
subjects exposed and the durations of exposures are presented in the following table:

Numbers of subjects exposed and durations of exposure through the end of the reporting period

45 mg 90 mg
N=1110 o= 1156

Duration of ustekinumab exposure R

At least 6 months 812 (73.2%) 790 (68.3%)

At least 1 year 191 (17.2%) 171 (14.8%)
Avg number of injections
administrations 34 3.2
Mean dose + SD 153.0+ 64.7 288.7+129.3
Range (45, 360) (45, 720)

Source: Table 3 from the ISS
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Comment: The definitions of exposure reflected the continued 12 weeks of exposure after the
last ustekinumab dose because of its long half life of approximately 3 weeks. The definitions also
account for visit windows of 2 weeks. These definitions were agreed upon at the pre-BLA
meeting (proposed by applicant). The Safety Update provided for an additional 6 months of .
Jollow-up, and data submitted in the update are generally discussed in Section 7.7. '

Baseline Characteristics of Study Population

Certain baseline characteristics of the study population have been discussed (see Section
6.1.2). Other baseline characteristics included that most subjects had received phototherapy
(65% and mostly UVB), at least one conventional systemic therapy (55%; defined as PUVA,
mtehotrexate, acitretin cyclosporine) and 43% had received another biologic. Comorbidities at
baseline included hypertension (27%), hyperlipidemia (20%), diabetes (11%), ischemic heart
diseas/coronary artery disease (4%).
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Baseline Demographics (Modified from Appendix B.2 ISS)

?

Sobjects ramdomized at Week 0
Sex
n

Male
Femate

Rare

n

Noamal (< 25)
Overweight 25 to = 3()
Chaza (= 30)

Combined
C0379T04  PHOENIX1 _ PHOENIX2 Studies
320 766 1230 2316
320 766 1230 2316
MM604%)  S31(693%)  B4D(6B3%) 1593 (B5.E%)
98(30:6%)  2350307%)  390(317% T3 (B12%) -
320 766 1230 2316
TN TITE38%)  11280LT) 2142 (925%)
6(19%) 14 (1.5%) 27 (2.2%) 47 (2.0%)
10(3.1%) 20 (2.6%) 50 (4.1%) 80 (3.5%)
7(22%) 15 2.0%) 35 2.0%) 47 2.0%)
320 766 1230 2316
44921309 45321171 46221224 45721221
450 455 470 460
(350,5400 (370,530  (384,55.0)  (370,35.0)
(18,79) {19,76) (18, 86) (18,86)
320 %6 1229 2335
0962744 938323685 9W099:21278 NV =334
59.00 " 9160 £8.60 89.80
(77.25,105.65) (76.80,107.50) (76.0D,103.80) (76.80,105.00)
(51.0,2204) (4691832 (374,1851) (374,220
319 %6 1230 2315
17182989 172021005 1722+951 17212979
1720 1730 173.0 1730
(1650,1790) (1650,1790) (1656,1790) {1650, 179.0)
141, 191) Q32,200) (138,201 {132, 201)
319 766 1229 2314
SOQIST  11BQ54%)  245099%)  413(7.8%)
1200376%)  262(342%) 3NELTN)  TIZG3AW
140(467%)  386(504%)  S94¢483%) 1129 (48.8%)
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Baseline Disease Characteristics

Source: Appendix B.3 of ISS
Coanbined

C0379T04  PHOENIX1  PHOENIX2 Studies
Subjects randomized st Week 0 330 66 1230 2316
Psotiasis disease duration (yzs)

n 320 766 1230 216
Mean = SD 182112060 199211460 2012x12074 1979211885
Median 16.10 18.33 1853 1823
1Q range 910,24300 (1136,2816) (1041, 2761 (10:35,27.53)
Ramge 0.6, 61.0) ©.6,581) (0.5, 644) 05, 61.4)

Age at diagnosis {yrs) :

n 320 75 1230 2316

" Mean+ SD 2681400 25421315  262+)364  260:1353
Median 245 230 240 240
T range (160,380)  (160,34.0) (60,3500  (160,350)
Range 0, 73) 0,79 0,35 0, &%)

BEA %)

n o 119 756 1230 2315
Mean = SD 2721745 267+1670  264=1681 26621686
Median 210 210 200 no
16 range (50,3300 (50,30 Q48320 (150,330
Range {10, 9% (10, 95y (16,98} (10, 98)

BSA

r 319 766 1230 2315

=26% IBISETE RIGSH%) 662(538%) 1264 {546%)
? . . 1 .

n , 320 766 1230 2316
Yes QU9  2BE3IN 050480 625 R70%
Mo BRBOLY%)  SOB(EA3%)  SIS(ISTR 1691 (73.0%)

PAST scove (0-72)

n 330 66 1230 2316
Meam= SD 19127568 2022:=8387 1961=7365 197517664
Madisn 1640 1760 1750 1740
1Q samge (13.80,2180) (1450,22.60) (34.40,2250) {14.40,2240)
Range 120,510 (12060 (20,606 (12060

(continued on next page)
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Combined
C0379T04 PHOENIX1  FHOENIX? Stadies
PASI score

n 320 766 1230 2316

220 97 (30.3%) 260 (33.9%) 433 {33.2%) 790 {34.1%%)
PGA score’

n NA 765 1230 1965
Mild (2 NA 12 (3.5%) 096 (7.8%) 138 (6.9%)
Moderate (3) NA 388 (50.7%) 646 (52.5%) 1034 (51.8%)

" Marked ) Na 208 (35.0%) 424 (34.5%) 722 (36.3%)
Severe (5) : NA 37(4.8%) 64 {5.2%) 101 (5.1%

PGA score’ :

n NA 765 1230 1995

Marked or severe & 4) NA 335 (4338%) 438 (39.7%) 823 (41.3%)

- NA = Nof collected in Phase 2 study
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Summary of psoriasis medication history; subjects randomized at Week 0 in psoriasis Phase 2 and Phase 3

(Appendix B.4 ISS)

Subjecis randomized at Week 0
Treatment received
Topical
n
Never used
Ever used
UvVB
n
Neverusad
Ever used
PUVA
n
Never nsed
Ever uzed
Phototherapy (UVB or PUVA)
n B
Never used
Ever used
Methotrexate
n
Never used
Ever used
HAcitretin
n
Never uged
FEver used
Cyclosporine
n .
Never nzed
" Everused
Conventional systemics (PFUVA,
methotrexate, acitretin,
cyclosporine)
n
2 1 therspy
272 therapies
23 therapies

L.omoineq
C0379T04> PHOENIX1 PHOENIX 2 Studies
320 766 1230 23156
320 766 1230 2316
14 (4.4%) a0 (5.2%) S7{4.6%) 111 (4.8%
306 (95.6%)  T26(94.3%)  1173(954%) 2305 (95.2%)
320 766 1230 2316
176(55.0%)  342(44.6%)  S09(d41.4%) 1027 (443%)
144 (450%)  424(554%) T (58.6%) 1289 (55.7%)
320 766 1230 2316
B4(IBI%)  STI(MS%)  BBE(72.0%) 1691 (73.0%)
86 (26.9%) 195(25.5%)  343(28.0%) 625 (27.0%)
320 766 1230 2316
134(41.0%)  274(3538%)  401(326%) B0 (349%)
186 (58.1%)  492(54.2%)  B29(674%) 1507 (65.1%)
320 766 1230 . 2316
233(728%)  48B(63.7%)  BO4(654%) 1525 (653%)
87(27.2% 278 (363%) 426 (34.6% 791 (34.2%)
320 766 1230 2315
272(85.0%)  6304834%)  1007(819%) 1018 (82.8%)
48 (15.0%) 127(16.6%)  3(18.1%) 398 (17.2%)
320 756 1230 2316
281(87.8%)  654(854%)  1057(86.7%) 2002 (36.4%)
39(12.2%) 112{14.6%)  163(133%)  314(13.6%)
320 766 1230 2316 .
161(503%)  424(554%)  688(S5.0%) 1273 (55.0%)
65 (20.3% 203 (265%)  317(Q58%)  585(253%)
26 (8.1% 71 (9.3%) 119 (9.7%) 216 (9.3%)
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. Biologics (etanercept, alefacept,
efalizumab, infiiximab,
adalimomab)
n ) NA 766 1230 1996
. Neverused NA 374 (48.8%) 764 (62.1%) 1138 (57.0%)
Ever used NA 392 (51.2%) 466 (37.9%) 8358 (43.0%)
Conventional systemics or
biologies
R NA 766 1230 1995
Neverused NA 213 {27.8%) 407 (33.1%) 620 (31.1%)
Ever used NA 333 (72.2%) 823 (66.9%) 1376 (68.9%

* NA =XNot collected in Phase 2 study
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Appendix B.7  Smmmary of medical history and current diagnoses; snbjects
randomized at Week 0 in psoriasis Phase 2 and Phase 3

Subjects raodomized at Week 0
Diabetes mellitns

Recuirine ineuli
Hypertividens

Requiring therapy

Hypertensiocn
Requiring therapy

Family history of ety coronary
artery dizease (< 53 years of ape)
Ischensic heart dissase! coronary
artery disease
Angina pactoris
memzryaﬂery'hgpasagmﬁ
Percutanacis coronary
s ,
Other

Peripheral vascular disease
Transient ischemic attack
Stroke

Sezsonal allerzyhayfiver
Chanic kg disaase
Atopic dermatifis
Carbosis

Liver fitwosis

Psoniatic artlmitis

(continued on next page)
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C0379T04  PHOEMIX1  PHOENIX2 Studies -
320 766 1230 216
38AL9% 1% 125Q02%) 254 (11.0%)
NA 11(14%) 2400%) 35 (LE%)
ASQIS0%)  IT0(R2%)  2S3(206%)  471(203%)

NA 1U5050%)  160Q3.0%) 275 (13.8%)
T8Q44%) 20808 BTN 633 Q73%)
NA 1MRFY T2 451 C26%)
A 010323 1RQ@0TY  BIOLTR
12389 2503% 51 ¢4.1%) 85 G.8%)
NA 9(1.2%) 25 .0%) 34 (L7%)
NA 7(0.9%) 5(05°0) 13 0.7%)
NA 705%) 15 0.2%) 20.1%)
NA S 0799 BAPY 20 (1.0%)
NA 50.7%) 1301.1%) 18 ©.9%)
M 100.1%) 3(0.2%) $029%9)
NA S W0.7%) 15(1.2%) 20 (1.0%)
NA 507 12 (10%) 17 05%)
NA 40.5%) 3 (07 12 (0.6%)
NA 68 (8.9%) NISH) 160{8.0%)
NA 194(253%)  256008%) 450 22.9%)
NA 14(1.8%) 20 (1L6%) 38(L7%)
NA 6 (0.8%) 170.4%) B A2
0(0.0%) 0(0.0%) 0.5 0(0.0%)
. 1(03%) 3(04%) 1(03%) 8 (0.3%)
62(194%) 25803376  305Q48%) 625 Q7.0%)
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RO T IUF TIULRIXT  POUCDIX S STREES
Hospitalized within past 1 year
{excduding pregnancy) NA 27 (35%) 71 {(5.3%) 98 (4.9%)
Hospitalizad for an infection NA 34 {4.4%) 69 (5.6%) 103 (5.2%%)
Within past. year HA 6 (08%) 153.2%) 2013
Skin cancer 7TR.25%) 12{1.6%) 223.8%) 2] {1.8%)
Basal cell cancer 6 (1.9%) 12{1.6%} 16(13%) 34 (1.5%y
Souamous el cancer 2(0.6%%) 1(0.1%) 6 {0.5%) 2{0.83%5)
Depression 35 (10.9%5) 121 (35.8%9) 181 (14.7%%) 337 (14.6%%)
Alcohol intake (past or cuzrent) NA 481 (62 8%) TEOB1.R%) 1241 (622%)
Smoking (past or cormrent) NA £52 (39.0%) TT7(63.2%0) 1229 (61 6%}
Still smoking HA 242 (31.6%) 395 32.1%) 637 31.9%)
Stoppad £ 1 year agp MNA 19(2.5%) 40(3.3%9) 59 (3.0%)
Stopped > 1 year ago and :
%5 years ago NA 36¢4.7%) CT2(.9%) 108 {54%) -
Stopped > 5 years ago and
< 10vyears ago : A 45 (3.9%) 75 {6.1%) 120 (6.0%)
Stopped > 1) years ago MNA 116 (14.4%) 194 (15.8%) 304 (15.2%)

* NA =Not collected in Phase 2 stady

Comment: Demographic characteristics and comorbidities are consistent with what has been
reported about psoriasis patients. Treatment groups were similar in demographic and disease
characteristics and medical history.

7.2.2 Explorations for Dose Response

The data presentations will generally be by treatment group, e.g. 45 mg, 90 mg. (See Section
7.1)

7.2.3 Special Animal and/or In Vitro Testing

The reader is referred to-Sections 4.1 (Chemistry Manufacturing and Controls) 4.3.
(Preclinical Pharmacology/Toxicology) and 4.4 (Clinical Pharmacology).

7.2.4 Routine Clinical Testing

Rouitine laboratory testing (hematology and chemistry) was done in the Phase 2 and 3 studies.
Additional laboratory testing in Phase 3 included: '
¢ (C-reactive protein (as a surrogate marker of cardiovascular risk)
D-dimer (as a surrogate marker of occult thrombosis)
Hemoglobin Alc (to evaluate the impact of ustekinumab on glucose homeostasis)
fasting glucose (to evaluate the impact of ustekinumab on diabetes)
antibodies to ustekinumab (to evaluate immunogenicity potential)

The following testing was done only in Phase 1 and/or Phase 2 studies:
e Subsets of lymphocytes to determine the impact of ustekinumab on numbers and

distribution of circulating lymphocytes
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¢ Electrocardiograms (ECGs)
* Immune responses to vaccines were examined in the Phase 1 studies to assess
Immunocompetency

" Comment: Routine clinical testing was generally acceptable.

A7.'2.5 Metabolic, Clearance, and Interaction Workup

The applicant states in Section 3.3 of the Summary of Clinical Pharmacology submitted in the
licensing application: '

“The exact metabolic pathway for CNTO 1275 has not been characterized. As a fully human
IgG1x mAb, CNTO 1275 is expected to be metabolized in the same manner as any other
endogenous IgG (degraded into small peptides and amino acids via catabolic pathways), and is
subject to similar elimination. ..Renal excretion and hepatic enzyme-mediated metabolism are
therefore unlikely to represent major elimination routes. As such, variations in renal and hepatic
function are not expected to affect the elimination of CNTO 1275.”

The applicant did not perform drug-drug interaction studies (see Section 7.5.5).

7.2.6 Evaluation for Potential Adverse Events for Similar Drugs in Drug Class

There are no marketed products in this class; the product is a first-in-class monoclonal
antibody. ' :

7.3 Major Safety Results

7.3.1 Deaths

Four deaths were reported in the clinical development program:

Subject C0743T09-122-023

This subject was a 33-year-old Caucasian male who received ustekinumab 90 mg on
August 3 and 31,2006. On e =, he was found dead in b(6)
bed. His parents reported that he had no complaints through the day of death. -

His past medical history included hyperlipidemia, hypertension, seizure disorder, Graves’
disease, family history of early-onset heart disease (his grandfather suffered his 1st heart attack
while in his 30s). His BMI was 37.6. Hehad been without seizures and antiepilectics for > 4
years. He was hospitalized in wwss==  because of breathing difficulty and disorientation. No
evidence of seizure activity was found. ' ' ‘ '

Autopsy findings included cardiomegaly and no evidence of significant atherosclérosis. The
autopsy report noted the cause of death as sudden cardiac death due to dilated cardiomyopathy,
and hypertension was noted as a contributing factor. The manner of death was natural. The
toxicology report was negative.
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Comment: It is possible that his obesity and thyroid disease may have had some contributory
role for his cardiomyopathy. Given the autopsy findings, the reviewer does not consider it likely
that death was related to study agent. :

Subject C0743T09 404-030
This subject was a 63-year-old Caucasian male who received ustekinumab 45 mg on

November 8, 2006 and December 6, February 27, and May 24, 2007. He was found dead in his
home on == . . The exact date of death was
unknown (although it was sometime on or after === a5 he received a dose of placebo on this
date). His past medical history included hypertension, alcohol use, liver enzyme abnormalities,
and cigarette smoking. ‘

Autopsy findings included advanced decomposition of the corpse with autolysis, fatty
degeneration of the liver, arteriosclerosis of the kidneys, atherosclerosis of large body vessels,
previous rib fractures, and aspiration of vomit. A suitable blood specimen could not be obtained.
No cause of death was confirmed due to the extent of putrefaction; however, based on the
toxicology report on urine and stomach contents, alcohol poisoning could not be excluded as a
cause of death. The investigator believed that alcohol intoxication, vomiting and aspiration of
vomited material likely caused the death of the subject.

Comment: The reviewer believes the investigator presents a reasonable scenario.

Subject C07437T09 118-031 -

This subject was 42-year old Caucasian female who received ustekinumab 90 mg on June 2,
July 3, September 22, December 18, 2006, and February 12, April 10 and July 31, 2007. Her
medical history included endometriosis, hiatal hernia, gastroesophageal reflux disease, obesity,
smoking (1996-1998), tubal ligation, abnormal Pap smear, ovarian cyst, abnormal vaginal
bleeding, petit mal seizures (vague history), irritable bowel syndrome and non-insulin dependent
diabetes mellitus. Previous treatment for her psoriasis included etanercept, infliximab and
adalimumab. :

She was admitted to the hospital on — eee——— and underwent a pelvic laparotomy,

elective total abdominal hysterectomy (for endometriosis), bilateral salpingo-oophoerctomy, and .

umbilical hernia repair. No intraoperative complications were reported, estimated blood loss was
300 mL, and she was transferred to the recovery room in satisfactory condition.

She was reported to be hypotensive most of that day e=m=eem  with systolic blood pressure
in the 60s and 70s, and the hypotension was thought to have been related to the morphine
epidural she received during surgery. Her hemoglobin was 10.0 g/dL (was 13.7 g/dL the day
prior). She was lethargic and had a brief syncopal episode of < one minute. She was
resuscitated with intravenous fluids, given naloxone, and became more alert. At that time, there
was no evidence of bleeding and she was moved to the step-down unit.

The following morning === she had a bradycardic event and emergency medical
treatment was initiated. She went into full cardlac arrest, advanced cardiopulmonary life support
was performed and she was resuscitated after 40 minutes. She was transferred to the critical
care unit. Her hemoglobin was 3.4 g/dL. She received 8 units of red blood cells and multiple
units of fresh frozen plasma. Findings from an abdominal and pelvic computed tomography
done === included “hyperdense fluid consistent with blood within the lower abdomen and
extending through the pelvis.” She was thought to have suffered massive intra-abdominal
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hemorrhage which led to hemorrhagic shock and cardiopulmonary arrest. Over the next 36
hours, she developed multi-organ failure and disseminated intravascular coagulation. Results of
a CT scan of the head done on o=,  and her minimal responsiveness were both consistent b(6)
with anoxic brain injury. She was unresponsive to voice or deep painful stimulus. Pupils were -
fixed at 5 mm without corneal reflex, and gag reflex was absent. She continued to deteriorate and
died ON em— I. :
Autopsy findings included cardiomegaly with biventricular hypertrophy and dJlatatlon :
pulmonary edema, hemoperitoneum. There were 1700 cc of fresh blood and coagulum in
the abdomen and pelvis and 150 cc of serosanguinous fluid in the chest cavity. No source for the
hemorrhage was identified. She was also found to have papillary thyroid cancer (whlch was not
clinically evident) with lymphocytic thyroiditis.

Comment: This subject obviously had a very complicated and tragic postoperative course,
which would not appear to have been related to ustekinumab. The hemorrhagic event may have
begun very early in the postoperative period, given the hypotension-and observed drop in
hematocrit as compared to that the day.prior to surgery. It is noted too that she was found to
have a subclinical thyroid cancer. However, the extent (if any) to which this might have been
related to ustekinumab exposure:is unclear, since she had also been treated with 3 other
biologics for her psoriasis (etanercept, infliximab and adalimumab).

Subject T09-019-042: metastatic kidney cancer

This subject was a 66 y/o male who received ustekinumab 90 mg on October 23, November
20, 2006, and February 26, May 7, 2007, and a 5™ dose approximately 180 days later (on Day
461) date not provided. On
metastatic kidney cancer was reported. He had experienced flank pain and hematuria for an
unspecified period-and had been treated with oral antibiotics presumptively for a urinary tract
infection. Failing treatment, he underwent a renal ultrasound. He was found to have an
inoperable kidney tumor with hepatic metastasis. Biopsy was not performed. He was advised
that he was not a candidate for systemic therapy and was hospitalized for palliative care. He
devel_oped fever, mental status changes hepatic and renal failure. He died on — cmmm—

Comment: This subject was included in the Safety Update Relatedness to ustekinumab is
possible. : . :

7.3.2 Nonfatal Serious Adverse Evenfs

- A total of 86 subjects experienced non-fatal serious adverse events (hereafter referred to. -
simply as “serious adverse events”). Serious adverse events were most frequently reponed in the
“Cardiac disorders” and “Infections and infestations” system organ classes.

Through Week 12

Serious adverse events were reported for 34 sibjects in the first 12 weeks (i.e. during the
placebo-controlled period). The proportions of subjects who had at least one serious adverse
were 1.4 % in the placebo group, 1.6% in the 45 mg group and 1.4% in the 90 mg group.
Serious adverse events were most frequently reported in the “Cardiac disorders” and “Infections
and infestations” system organ classes.
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Cardiac disorders were reported in 0.0%, 0.1%, and 0.5% of subjects in the placebo, 45 mg,
and 90 mg groups, respectively (single reports of each event). In the 45 mg group, the event was
angina pectoris, and in the 90 mg group, the events were acute myocardial infarction, congestive
cardiomyopathy, coronary artery disease, palpitations and ventricular extrasystoles. One serious
cardiac event occurred in the placebo group 3 days after the Week 12 visit (further discussed -
later in the review).

Infections and infestations were reported in 0.4%, 0.0%, and 0.5% of subjects in the placebo,
45 mg, and 90 mg groups, respectively. In the placebo group the events were cellulitis (two
reports) and pneumonia, and in the 90 mg group, the events were cellulitis (two reports), herpes
zoster and pneumonia. There were no events reported in the “Infections and infestations™ system
organ class in the 45 mg group.

The one other serious adverse event for which there was more than more report was
intervertebral disc protrusion (two subjects).

- Comment: The overall rates of serious adverse events were similar between treatment groups.
The Phase 2 study generated concern regarding occurrence of occlusive vascular events in
subjects treated with ustekinumab. Two such events (myocardial infarction and cerebrovascular
event) occurred in ustekinumab-treated subjects in the Phase 2 study during the first 12 weeks
(an additional MI occurred in this study after the 12-week time point and is captured in the
presentation of serious adverse events that occurred through the end of the reporting period). In
the Phase 2 study, randomization was 4:1 (301 ustekinumab: 64 placebo). The reviewer agrees
with the applicant that the imbalance in randomization contribute to the challenges to making a
determination of relatedness of these events to ustekinumab exposure (the aﬁ"ected subjects are
discussed later in this review). :

The remainder of this page is left intentionally blank.

59



Clinical Review
Brenda Carr, M.D.
BLA 125261
Ustekinumab

Number of subjects with 1 or more treatment—emergent serious adverse events through Week 12
Source: Table 8 of ISS

Placebo 45 mg 20 mg Combined

Subjects treated 732 o0 792 1582
Avg dwation of follow-up Gveeks) 12.0 122 12.1 121
Avg exposmre (weeks) 40 - 40 4.0 40
Subjects with 1 or more serious '
adwrerse svents 1D 0 .4%) 13 {1.6%) 11 {1439 24 {1.5%)
System-organ classipreferred term '
Cardiac disorders 0{0.0%) 140.1%) 4 {0.5%) 503%)
Arute myocardial infarction ¢ {0.0%) 0 {0.0%) 1(0.1%) 1(0.1%)
. Angina pecioris - 0(D.0%) 1(0.1%) D (0.0%) 1(0.19%)
Congestive cardbomyopathy 010.0%) 0(0.0%) 1{0.1%%) 1{0.1%)
Coronary artery dizease C{D.0%) 0 (0.0%) 1(0.1%) 10.1%)
Palpitations © 0{D.0%) 0{0.0%) 1(0.1%) 1¢0.1%%)
Ventricular exirasystoles 0{0.0%) 040.0%) 1{0.1%) 1{D.1%)
Infections and infestations 2{D.4%) 0 {D.0%} 4.(0.5%) 4 {03%)
Cellufitis 2{0.3%) 0-{0.0%) 2{03%) 2(0.1%)
Herpes zoster C0.0%) 0 {0.0%) 1{0.1%) 1{0.1%)
Pheamonia 1(0.1%) 040.0%) 1(0.1%) 1¢0.1%)
Injury, poisoning andmmedm! . ' :
complications 0(0.0%) 3 (0.4%) 0 (0.0%) 3{02%) -
Clavicle facture 0(0.0%) 1(0.1%) 0 (6.0%) 1(0.1%)
Rib fracture ¢ %.0%) 1{0L1%:) 0 (0.0%) 1{0.1%9)
Seroma 010.0%) 1 (0.1%) 0 {0.0%) 100.1%)
Musenloskeletal and comnective -
tissue disprdars 1(0.1%) 3 (04%) 0(0.0%) 3 ¢0.25%)
Intervertebral dise protmsion 00.0%) 2(0.3%) 0 {0.0%%) 2{0.1%)
Dactylitis 0{D.0%) 1{0.1%) 0 {0.0%) 110.1%})
Psoratic arthropathy 1(01%)  0@00%) 0 {0.0%) D (0.0%%)
HNervous system disorders 1(0.1%) 2{0.3%) 0 (0.0%%) 2{0.1%)
Cerzbrovascular accident 0 (0.0%) 1¢0.1%8) 0(0.0%) 10.1%¢)
Sciafica 0{6.0%) 1{0.1%:} 0 {0.0%) 1(0.1%%)

Cervicobrachial syndrome 1{0.3%) 0 {0.0%) 0 {00%5) 0{0.0%)

(continued on next page)
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Placebo 45 mg W mg Combined
Psychiatric disorders 1(0.1%) 1(0.1%) 1(0.1%) 2 (0.1%)
Alcobol withdrawal syndrome ~ 0£0.0%) 0 (0.0%) 101%) . 1¢0.1%)
Psychotic disorder 1(0.1%) 1(0.1%) 0 (0.0%) 1(0.1%)
Vascular disorders 0 (0.0%) 101%)  1{01 s\ 2 (0.1%)
Hypertension 0 0.0%) 1{0.1%) 1{6.1% 2(0.1%)
Ear and labyrinth disorders 0 {0.0%) D {0.0%) 1{0.1 %) 1{0.126)
Vertigo 0 (0.0%) 0 (0.0%) 1(0.1%) 1 (0.1%)
General disorders and
administration site conditions 1(0.1%) 1(0.1%) 0 {0.0%) 1 (0.1%)
Non-cardiac chest pain 0 (0.0%) 100.1%) 0 (0.0%) 1 (0.1%)
Chest pain_ 1{0.1%) 0 (0.0%) 0 (0.0%) 0 (0.0%)
Neaplasms benign, malignant
and unspecified (incl cysts and
polyps) 1(0.1% 0{0.0%) 1{0.1%) 1¢0.1%)
Meningioma benign 0 (0.0%) 0 {0.0%) 1(0.1%) 1¢0.1%)
Hepatic neoplasm maliznant 1{0.1%) - 0{0.D%) 0{6.0%) 0¢0.D%)
Renal and urinary disorders 0 {0.0%) 140.1%) 0 {0.0%) 1¢0.1%)
Nephrolithiasis 0 (0.0%) 1(0.1%) 01(0.0%) 1 {0.1%)
Skin and subcutaneous Hasme
disordars 1¢0.1%) 0 (0.8%) 1(0.1%) 1 ¢0.1%%)
* Psonasis 0 Q0.0%3 0{0.0%) 1{0.1%) 1¢0.1%)
thynam Tubra pilaris ©. 1{0.1%) 0 {0.0%) D {0.0%) D 0.0%)
Gastrodntestinal disorders 1(0.1%%) 0 ¢0.0%) 0 (0.0%) 0 (0.0%)
Ascites T 1(01%) 0(00%)  0{0.0%) 0 (0.0%)
Respiratory, thoracic and ,
mediastinal disarders 1(0.1%) 0 (0.0%) 0 (0.0%) 0 (0.0%)
| Asthma 1(0.1%) 0 (0.0%) 0 00%%) 0 (0.0%)

. Through the End of the Reporting Period

Serious adverse events were reported for a total of 86 subjects through the end of the reporting
period. The proportions of subjects who had at least one serious adverse were 1.5 % in the
placebo group, 3.1% in the placebo = 45 mg group, 1.6% in the placebo - 90 mg group, 4.1%
in the 45 mg group and 3.4% in the 90 mg group. Again, serious adverse events were most
frequently reported in the “Cardlac disorders” and “Infections and infestations™ system organ
classes.

Comment: For the presentation of serious adverse events through the end of the reporting
period, the reviewer elected to present certain serious adverse events by category to make the
presentation more manageable for the review document (rather than inserting a single table that
spans numerous pages). Additionally, select subjects within each category are described in
narrative to provide additional detail. (Note: The reviewer attached the narratives to the
presentation of events through the end of the reporting period as this period captures all of the
events, i.e. the reporting through the end of the reporting period would include subjects whose
events occurred in the placebo-controlled portion of the study). ‘
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Serious Cardiac Events

Serious cardiac events were reported for 16 subjects:

Serious Cardiovascular Events through the End of the Reporting Period Source Appendix B.23 of ISS
CNTO 12375

- Placsbo Placebo—45mg  Plaebo — S0 me 4S5z $0mg Comhined
Subjects treated 732 326 354 790 92 - 2266
Avg duration of follow-up (weeks) 128 264 252 370 312 337
Avg exposmre {weaks) 49 171 150 25 265 234
Subjects with 1 or moze serions adverse
events 5% 10 (3.1%) 6£1.696) 2 EI% 27 (3.4%%) TEEIW
System-organ casspreferred term
Candinc disorders 1{0.1%5) 1{03%) 1{03%) 4{03%) 20113 15079
Coronary stery diseaze 10196} D O0%) 1(03%) 1(0.1%) 4{0.5%¢) " 6(03%)
Myocardial infarction 1¢0.1%6) 0 00%) 1{03%) 1{01%) 1([0.1%9) 30108y
Arte miyocandial infanction 0 {00%6) 0 (0:09%) 0{00%%) 1{0.1%5) 1(0.1%) 2(0.136)
Angina pecionis 0{0.0%6) 0{0:0%%) 0{0.0%0) 1{0.1%) 00056} 1{pEse)
Angina unsisble D{D.0%9) D 00%) 0 {0.0%) 1015 0003 1{00%)
Atrial Bixillation 0006 1{0:3%) 0[0.0%) 0(00%) 0{0.09) 1(0.0%)
Candinc faifure congestive 0{0.0%) 00:0%) 0 (0L05) 0C.0%) 10029 100%)
Conpestive cardiomyopathy D D% D (0:0%) T{0%%) 0(D0%) 10195 1oy
Palpitations G{0.0%) 0{0:0%) 0£0.0%6) 0(6.0%) 1(0.1%) 1 (0086
Veafricular extrasysioles 0{0.035) 0 (00%%) 0{0.085) 0(0.07%6) 1(0.1%5; 1 00%%)
Ventziculsr tachycandia 010096} 0 (0.09%) S{0.0%%) 0(0:0%) 1019 : 10059

The remainder of this page is left intentionally blank.
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Serious Cardiovascular Events per hundred subject-years of follow-up through the end of the reporting

period Source Appendix B.24 of ISS :
A CNTO 1275
Placebo Placebo =45 mg  Placebo > 90 mg 45 mg . M me Combined

Subjects treated 732 . 320 364 790 792 2266
Avg duration of follow-up (weeks) 129 263 252 3790 372 337
Avg expossre (weeks) 49 171 150 26.5 266 54
Number of serious adverse evenis per

hundred subject-years of follow-up 8.78 824 397 6.58 6.89 668
Sy organ class/preferved term )

Cardiac disorders LI10 0.62 1.14 " 0.89 194 130
Coronary artery disease 055 0.60 057 018 0.71 041
Myocardial infarction 055 0.00 0.57 0.18 0.18 020

. Acuta nryocardial infaretion 0.00 0.00 0.00 0.18 0.18 014
Angina pectoris. 020 0.00 - 0.00 0.18 0.00 007
Angina unstable 0.00 0.00 0.00 0.18 0.00 0.07
Atrial fibnllafion 0.00 . - 0682 0.00 0.00 0:00 0.07
Cardiac failive congestive . 000 0.00 0.00 0.00 0.18 007
Congestive. cardiomyopathy 050 0.00 0.00 0.00 0.18 007
Palpitations 0.00 0.00 0.00 0.00 0.18 007

" Ventricular extrasystoles 000 0.00 0.00 000 018 007
Ventricular fackyeardia 000 0.00 0.00 0.00 0.18 007

Comment' The proportion of subjects reported in the placebo group increases slightly, relative
to what was reported through Weék 12 because of a subject (Subject C0743T09-128-001) who
had the serious adverse events of myocardial infarction (MI) and coronary artery disease (CAD)
at Week 13. These events occurred 3 days after the Week 12 visit and therefore were not included
in the Week 12 reporting. This subject had discontinued study agent after a single administration
at Week 0 and was in the protocol-specified 20-week follow-up period performed for all subjects
who discontinued study agent. When adjusted per hundred subject-years, the incidence of
cardiac events was highest in the 90mg group. However, when all treatment groups are
considered, in the reviewer’s opinion, no pattern is evidenced to suggest an ustekmumab eﬁect
on the risk of serious cardiovascular events..

.Myocardial Infarctions

Six myocardial infarctions were reported through the end of the reporting period: one in the
placebo group, 2 in the 45 mg group and 3 in the 90 mg group. The subjects are discussed
below.

Subject T04-002-001 .
This was a 61 y/o male whose medical history included Type 2 diabetes and hypertension.
His BMI was 30.0 (overwe_ight). He received one dose of ustekinumab 90 mg, and that was on
August 5,2003. On , he was d1agnosed
with a myocardial infarction. A cardiac catheterization demonstrated severe multlvessel coronary
artery disease with 90 % proximal left anterior descending, severe circumflex disease up to 90 to
95 %, and a proximal right coronary artery stenosis of 70 to 80 %, with an ejection fraction of
about 50 %. He underwent 5-vessel coronary artery bypass .
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Comment: This subject obviously had severe atherosclerotic disease which could not have
developed in 4 month’s time. His risk factors for MI include diabetes and hypertension. His: - -
BMI would categorize him as being at the threshold of obesity (BMI > 30 is obese). Given the
extent of his disease, the reviewer considers any role for the single dose of ustekinumab to be .
doubtful. B

Subject T04-003-006

This was a 54 y/o male whose medical history included Type 2 diabetes and smoking. His
BMI was 29.5 (overweight) He received his first dose of ustekinumab 90 mg on July 29, 2003.
Approximately 1 hour later, his blood pressure was noted to have increased from 130/78 (?pre-
injection) to 192/105 (his blood pressure at screening was 150/80). He received his 2™ dose of
ustekinumab on August 5. Pre-injection blood pressure was 147/81; 15-minute post injection

blood pressure was 148/83, and a 1-hour post injection blood pressure was 140/83. ' b(ﬁ) .
On. , he experienced a myocardial infarction. He
- presented to the emergency room 0nl  cess———— of “chest uneasiness”.

Additionally, he experienced chest pain while working (with radiation to jaw) with associated
diaphoresis and vomiting. Laboratory values showed a CK-MB level of 29.6, with a troponin I

level of 18.6 (units and normal ranges unspecified). An ECG on admission was read as a -

“probable subacute MIL.” He underwent an emergency cardiac catheterization that same day with
stenting in the right coronary artery. He was found to have tight lesions involving the left

anterior descending and the second marginal branch of the circumflex system, with residual b(ﬁ)
disease in the right system. He underwent 4-vessel coronary artery bypass graft surgery the

following day ewwsmem  He was discharged on

Comment: This is a relatively young subject who had risk factors for cardiovascular -
disease/MI. He was found to have significant vessel disease and appears that he may have had
hypertension. ‘As with the previous subject, the extent of kis vessel disease indicates that he was
at risk for MI in the absence of exposure to study product.

Subject T08-029-010

This subject was a 61 y/o male whose medical history included hyperlipidemia, ischemic
heart/coronary artery disease, and cigarette smoking. His BMI was 31.6 (obese). He received
ustekinumab 45 mg on March 9 (Week 0), April 11, June 29, September 21, and December 14,
2006. i ~

On — — . m— e underwent
nephrectomy for a malignant tumor of the left kidney (this subject is also discussed under
Malignancies). That afternoon, he developed sudden onset of chest discomfort. An ECG
revealed significant ST elevation in the anterior leads consistent with an acute anterior infarct.
He underwent emergency left heart catheterization and selective coronary arteriography which
revealed severe single vessel coronary artery disease manifested by acutely occluded proximal
left anterior descending disease. Minor luminal irregularities were identified involving the body
of the left circumflex and right coronary artery with a widely patent stent site in the distal left
circumflex. He also underwent a percutaneous transluminal coronary angioplasty of the -
proximal left anterior descending coronary artery. A drug eluting stent was placed in the
proximal left anterior descending coronary artery.

b(6)
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Comment: This subject may have been at heightened risk for post-operative MI because of his

medical history (Note: He had been maintained on perioperative beta-blocker therapy.)

Subject T08-100-021

This was a 66 y/o male whose medical history included hypertension and cigarette smoking.
His BMI was 34.0 (obese). He received ustekinumab 90 mg on June 16 (Week 12), July 14 and
November 1, 2006 (crossed over from placebo at Week 12).

On June 16, the adverse event of “worsening of hypertension” was recorded. On June 19, the
adverse events of “dyspnea with effort” and “coronary artery disease” were recorded. On
E e . + he was diagnosed with M1 and
worsening coronary artery disease. Coronarography revealed coronary artery disease (specifics b(ﬁ)
not provided). CK-MB level of 9.74 ng/mL (normal: 0.0-5.0 ng/mL) and a troponin level of
0.085 pg/L (normal: 0.000-0.030 ug/L). He underwent coronary artery bypass surgery. He
received an additional (and final scheduled) dose of ustekinumab (November 1, 2006).

Comment: This subject also had risk factors for MI. It appears his cardiovascular status was
becoming more unstable at initiation of ustekinumab treatment. It is noted too that the
occurrence of MI did not preclude his receiving his last scheduled dose of ustekinumab. He
completed his Week 48 visit with no additional reports of adverse events.

Sublect 108-107-029

“This subject was a 61 y/o male whose medical history included hyperlipidemia, hypertension,
ischemic heart/coronary artery disease, stroke, alcohol intake, and cigarette smoking. His BMI
was 34.5 (obese). He received ustekinumab 45 mg on March 30 (Week O) April 26, July 20, b (6)
and October 12, 2006. On », he experienced
a sudden onset of substernal pressure associated with diaphoresis. He syncopized and was found
by emergency services to be in ventricular fibrillation. He was defibrillated and transferred to a
hospital. Postresuscitation electrocardiogram showed normal sinus rhythm without evidence of
ischemia or infarct. There was some early transition in the anterior leads and some diffuse
nonspecific T-wave abnormalities. He was diagnosed with the serious adverse events of
myocardial infarction and coronary artery disease on the same day. On September 2, his CK was
294 (normal 6-115), and his troponin level was 0.47 (normal < 0.031). He underwent a double
cardiac bypass on e A carotid Doppler ultrasound on the same day revealed
16% to 49% stenosis of the left internal carotid artery and normal right carotid system. His
postoperative course was uneventful. The subject was discharged from the hospital on

— He received his 4™ and last dose of ustekinumab on October 12, 2006.

— b(6)
Comment: It is noted that the subject received an additional dose of ustekinumab post MI and
completed his Week 28 visit.

Subject T09-128-001 '

_The subject was a 59 y/o female whose medical history included hyperlipidemia,
hypertension, and cigarette smoking. Her BMI was 27.7. The event occurred prior to receiving
any ustekinumab (she was randomized to crossover to 90 mg, but did not). On Day 85, she
experienced burning in her chest, nausea, vomiting, dizziness, and fatigue. ECG showed
findings suggesting an inferoposterior infarct. Cardiac catheterization revealed left main and
right coronary artery disease with acute inferoposterior myocardial infarction. Primary
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percutaneous coronary intervention of the right coronary artery with drug-eluting stenting was
successful. She was discharged and scheduled to return b‘ﬁ)

later in the month for coronary artery bypass graft (she underwent a triple bypass surgery).

Comment: This subject’s MI occurred at approximately Month 3. In subjects who received
ustekinumab, MIs occurred at approximately Week 2, Months 4, 5, 5.5 and 12. This suggests
that the longer follow-up might have increased the possibility that certain adverse events M)
might have been seen in subjects with risk factors and, perhaps, irrespective of exposure to study
agent. (In fact, as a general principle, the longer the follow-up, the greater the possibility of an
adverse event, e.g. skin laceration, rhinitis, headache, etc.) The reviewer identified no pattern in
regard to occurrence of MI and exposure to ustekinumab (whether by dose group, 45 mg or 90
mg, or numbers of doses received). Additionally, 2 subjects received ustekinumab post MI
without reports of other cardiac adverse events.

In the Phase 3 studies, any adverse event that occurred after Week 12 generally would reflect
some amount of ustekinumab exposure, since all subjects who remained under treatment
received ustekinumab beginning at Week 12 (because of cross-over study design). Also see
Section 7.3.2. : '

Serious Infections

A total of 18 subjects reported serious infections, 15 of whom received treatment with
ustekinumab.

Serious Infections through the End -of the Reporting Period Source Appendix B.23 of ISS

Placebo Placebo—»35mz  Placebo — 90 ingz 45me © S0me Comihined
Snbjerts neand T2 30 364 700 782 2768
Avg duration of follow-up fweeks) - 129 283 352 30 372 337
Axg exposuse (weeky) 49 171 »15.0 265 256 34
Subjects with 1 or more serions adverse ’ )
srverts 11 (15%) 10 3.1%) 6058 REI . TEEN HEEI
Infactions and infastations 3 Q4% 1103%) 0085 3(04%) 1104%) 150.79
Celtulinis 2 (03%) B{0.0%) 00,076y 10.1%) 3{04%) 02%)
Divesticulitis 0(0.004%) 0{0.0%) 0(00%%) 0 Q0%) 2039} 2{01%)
Viral infection 0G0%) 0 {000} 0{0.0%¢) 1{1%8) 10156 2{0.1%)
{Gaswroenteritis 0 {00%) . 0.0 0 (0076} 0{0:0%) 1{019%) 1 (00%)
Hiepes zster B 0% G{0.0%) 0O DO 1{0.1%) 10.0%)
Meningitis aseptic 000.0%) 00059 00009 0 Q0%) 1(01%) 10.0%)
Ostammyelitiz D (039 0 {0.0%) D{005%) 10.1%) D003 100%)
Prenmonia 1{01%) 0{0.0%) 00085 000%) 1(03%) 1@
Sepsis 0 (ﬂmﬁ) 1033 00085 0{0:0%0) 0 {0098 1 @08
Urinary tact infection 0{0.0%) 0@0.0%) R L) 0{D.0%) 1{01%) 10.0%)
Wound infection staphylococcal 0 {007%9) 1§0.3%) (009 0{0.0%) 0 (0.0%) 100%)
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Serious Infections per hundred subject-years of follow-up through the end of the reporting period
Source Appendix B.24 of ISS

Placebo Placebo — 45mz  Placebo — 90 mg 45mz 90 mg Combined

Subjects treated 732 320 354 750 792 2266

Avg duration of follow-up (weeks) 129 264 252 37.0 372 332

Avg exposure (weeks) 4.9 171 150 265 %5 234
Number of serious adverse svents per . .

hundred subject-years of follow-up 878 . 924 397 6.58 6.89 6.68

Infoctions and infectations 1.65 1.23 0.00 0.53 1M 109
Cellulitis 110 000 0.00 018 0.53 027
Diverticulitis .00 0.00 0.00 0.00 035 614
Viral infection 0.00 0.00 0.00 018 0.18 0314
Gastroenteritis 0.00 0.00 0.00 0.00 018 0.07
Herpes zoster 0.00 0.00 0.00 0.00 0.18 0.07
Meningitis aseptic 0.00 0.00 0.00 000 0.18 0.07
Osteomyelitis 0.00 0.00 0.00 0.18 0.00 6.07
Prsumonia 0.55 0.00 0.00 0.00 0.18 0.07
Sepsis 0.00 062 0.00 0.00 0.00 0.07
Usinary fract infaction 0.00 0.00 0.00 0.00 0.13 0.07
‘Wound infection staphylococcal 0.00 0.62 0.00 0.00 000 - 0.07

Comment: Again, the highest incidence of serious infections per hundred-subjects was in the 90
mg group. However, the reviewer identified no pattern in regard to exposure to ustekinumab
(whether by dose group, 45mg or 90 mg, or numbers of doses received) and occurrence of
serious infections, e.g. no serious infections were reported in placebo = 90 mg group, and the
incidence in the placebo group was > 3x that in the 45 mg group.

Subject T04-015-018: cellulitis

This subject was a 22 y/o female with'a 19-year history of psoriasis. She received an initial
dose of ustekinumab 45 mg on December 22, 2003. On March 15, 84 days post initial dose (Day
85) she was noted to have an infection on the left ankle, which cultured Stakphylococcus aureus
and resolved following treatment with dicloxacillin. b(ﬁ) _

She received a second dose of ustekinumab 45 mg on April 14, and
reported a constellation of signs and symptoms (including headache, neck stiffness, chills and
“red patches” on legs) which led to emergency room referral and eventual admission to the
intensive care unit with hypotension, renal insufficiency and hyponatremia. She was empirically
started on broad-spectrum parenteral antibiotics. Urine cultures were significant for Klebsiella
preumonia (>100,000 Cfu/mL), and blood cultures obtained at admission were negative after
> 96 hours. Lumbar puncture revealed no evidence of meningitis. Abdominal/pelvic CT scan
revealed a 5 mm non-obstructing calculus in the left renal pelvis. MRI of the left leg showed
reticular edema of the subcutaneous adipose tissue which extended into “the fascial planes
between the soleus muscle and medial head of the gastrocnemius muscle with associated subtle
edema of the musculature proper.” Infectious diseases experts considered her presentation to be
most consistent with sepsis, a urinary tract infection, cellulitis, myositis, or a combination of
these conditions.

Her hemodynamic and renal status improved during the first 3-5 days of admission.
Persistent, significant left leg pain and edema made compartment syndrome a consideration.
Intracompartmental pressures were found to be elevated, and she underwent a four-compartment
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fasciotomy. Drainage was serosanguinous, the muscle tissue appeared healthy, and there was no b
evidence of infection. Her pain was significantly relieved. She was ultimately discharged on (6)
| ——— days post 2™ injection).

Comment: This subject is presented as she was young and had a somewhat complicated
hospital course. The reviewer agrees that her presentation could have resulted from a
combination of infectious events, and a contributory role for ustekinumab cannot be excluded,

Subject T04-040-005; pneumonia - .
This subject was a 63 y/o Caucasian male who received his first dose of ustekinumab 90 mg
On  eemmmmm— The same day, he was noted to have an elevated white blood cell count of b(ﬁ)
12.6 (normal 4.1 to 12.3 x 10’ uL, units not specified) and an elevated glucose of 429 (normal 68
to 169). The following day (Day 2), he was hospitalized with a severe pneumonia. He was
treated with IV antibiotics (levofloxin), and the pneumonia was considered resolved on J anuary
14, 2004 (Day 9). i

Comment: A relatively elderly, diabetic received ustekinumab apparently in the face of an
active “severe” pneumonia which responded well to treatment and he had an uneventful hospital
course. He went on to receive 4 additional doses; including on Day 15, i.e. 6 days following
resolution of the pneumonia. (Note: This subject also experienced a serious adverse event of
cardiac failure on Day 185, 64 days after 5™ dose.) '

Subject T-08-016-019: _disseminated zoster

The 53 y/o female received one dose of ustekinumab 90 mg, and the date of that-dose was
January 19, 2006. She was reported to have experienced left flank pain on the day prior to
dosing (recorded as an adverse event of back pain). On J anuary 22 (Day 4; 3 days after dose),
she was diagnosed with disseminated zoster. She reported a vesicular eruption began on her
back, chest, and shoulder 2 or 3 days earlier. She exhibited vesicles in the left T-8 distribution.
The imvestigator counted all vesicles outside the left T-8 dermatomal distribution, a total of 19
vesicles in the following areas: right scalp (2), left arm (5), right arm (3), right lateral chest (6),
right shoulder (2), and left leg (1). Tzanck smear from the breast and shoulder were positive.
She was admitted for IV antiviral therapy on ==wemssswsa  There was no evidence.of _ b(6)
visceral involvement. She received IV acyclovir for 3 days, followed by oral valacyclovir. She
was discharged on  e———— Study agent was permanently discontinued.

Comment: A prodrome is suggested by the complaint of left flank pain prior to dosing with
ustekinumab, and it appears that vesicles were erupting the day of or following initial dosing,
suggesting no causative role for ustikenumab. While she had lesions outside of the T-8
‘dermatome and lesions that crossed the midline, the “dissemination” was of limited scope. ‘She
had an uncomplicated course and responded well to treatment.

Subject T08-017-023: cellulitis - -

This subject was a 61 y/o male who received ustekinumab 90 mg on March 21, April 18, July
11, and October 11, 2006. His medical history included diabetes, hypertension and smoking.
His primary care physician diagnosed cellulitis of the plantar aspect of the left foot on December
7,2006 (Day 262; 57 days after the 4™ and last dose of ustekinumab). The infection did not
respond to oral antibiotics (amoxicillin/potassium clavulanate), the subject became febrile, and
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he was admitted for IV treatment on — =ee——— He was discharged 2 days later
S— on oral antibiotics. He had a “well-healing”, crusted eroision on the plantar
aspect of the left foot with surrounding residual edema and erythema. An MRI obtained on
(for reasons not specified) revealed an osteomyelitis of the left 5th digit with
diffuse cellulitis; he also had an ulcer (?site). He was re-admitted and treated with IV antibiotics.
The left 4™ and 5™ digits were amputated 0N ene——— He was discharged on e
emmms=on a 10-day course of oral antibiotics (ciprofloxacin). '

Comment: There are multiple factors which could have predisposed this elderly subject to ulcer
and complications thereof (cellulitis, osteomyelitis) including his history of diabetes,
hypertension and smoking. Relatedness to ustekinumab exposure to the course of events cannot
be excluded. However, in the reviewer's opinion, in a patient with this medical history, a similar
clinical course might be followed in the absence of ustekinumab exposure.

Subject T09-118-038: seroma; osteomyelitis
* This subject was a 39 y/o male whose medical history included diabetes, diabetic neuropathy,
peripheral vascular disease, and diabetic ulcers right lower extremity. He underwent right
below-knee amputation (BKA) on essmsmen  secondary to osteomyelitis.

He received ustekinumab 45 mg on July 18 and August 16, 2006. On September 10 (Day 55;
25-days after 2nd dose), he was diagnosed with a seroma. On e=ssm  he was admitted to
the hospital with a BKA stump abscess. He was treated with intravenous antibiotics, and the
abscess was drained on  e—— Wound cultures were negative, and he was afebrile. He
refused his insulin. He was discharged on e and at his first post-discharge follow-
up-visit (September 21), the wound was said to have been healing well. The wound was assessed
as showing continued improvement at on October 6 and as “well healed” on October 26, to the
extent that he was going to be refitted for a prosthesis. The seroma was also assessed as resolved
on this date. On November 24 (100 days after last dose of ustekinumab), the stump was reddened
and showed a 1 cm breakdown, but no purulent drainage. He was seen in an emergency room on

s and admitted the same day for “for suspicion of underlying infection and treated
empirically with ertapenem. MRI done that day showed “osteomyelitis involving the distal 2 cm
of the right tibial stump associated with extensive soft tissue involvement; no drainable
collection was seen.” The subject was lost to follow-up.

Comment: This is a young subject with complications from diabetes, suggesting perhaps a poor
level of control over the years (it is noted too that he had refused insulin during a
hospitalization). It is possible that ustekinumab could have contributed to a resurgence ofa
smoldering (chromc) osteomyelitis.

Subject T09-200-002: cellulitis

This subject was a 42 y/o male who received ustekinumab 90 mg on June 23, July 21 and
October 11, 2006. His medical history included diabetes. His BMI was 40.2 (obese). On
August 9, the subject felt “sick” and had chills. The following day, e —————
after 2™ dose), he noticed redness on his “underbelly.” He presented to the hospital with skin

_ findings described as “extensive, partly raised, intensely red, and inflamed lesion corresponding

to erysipelas on his abdomen.” He was diagnosed with cellulitis on the same day. He was
treated with IV cefazolin, topical antiseptic and tepical nystatin zinc oxide, which was said to
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have “improved the erysipelas.” He was discharged on ===, and continued oral cephlexin
through August 23. The event was assessed as resolve on August 21.

Comment: Improvement could have been a function of the systemic antibiotics. However, the.
presenting skin findings and reported response to nystatin/zinc oxide also suggest intertrigo as a
possibility in this obese subject. Intertriginous psoriasis might also be in the clinical differential
diagnosis. '

Potential Opportunistic Infections

There were 5 reports of potential opportunistic infections (none serious): one report of oral
thrust and 4 reports of herpes zoster.

Serious Nervous System Disorders

The rates of serious nervous system disorders were similar between treatment groups,
occutring in < 1% of subjects in each group. Three subjects had cerebrovascular accidents
(CVA), and all were in ustekinumab groups.

Serious Nervous System Disorders through the End of the Reporting Period  Source Appendix B.23 of ISS

OO 1275
- Placsbo Placebi —45meg  Placebo >0 me, 45 mz 20mg . Cowdbined,
' Subjects treated 32 320 351 00 792 2366
Avg duation of follow-ap {weeks) 129 6.4 252 370 372 37
Avg exposue (weeks) . 49 m 150 265 266 234
Subjectsviﬁnlutmesm'mad\uﬁ : L .
ovats - 1 {15%) 15(3.1%) 5(1.6%) AN 27 (3.4%) 7533%)
“Netvows s,mdismia; 1 &)_1%3 2 Eo.mi 1 (032&} ] {asmi 1 (01%:) 8 (&4%3
Cerebrovascuiar accident _ 0.{0.05%) 1{03%) 040078 2Q:3%6) 00.0%) 30.1%9)
Chorea 0 (D.0%) O ({005 0 (0.0%%) 0005} 10198 100%%)
Dizzmess 0(0.0%;} ) 1¢03%) oM - 0DIEY 1{00%%)
Facial paresis 0{0.0%) 1m3%) D 00%) 00.0%) 08y 1 05%)
Headache _ 0{D.0%%) 005 D09 . 1{01%) 00059 1 (8085 -
Scintica 04D.0%) 0005 D08 BER 5L 5 00080 1{.09%)
Cervicohrechial syndrome 10.3%) 040095} 000.0%%) o0%) 00089 04{0.0%)

Serious Nervous System Disorders per hundred subject-years of follow-up through the End of the Reporting

Period Source Appendix B.24 of ISS
Placebo Placebo 2 45 mz  Placebo = 90 mz 45.me ~- Y0ma Combined
Subjects treated 732 320 364 790 792 266
Avg duration of follow-up {weeks) 129 %4 252 370 372 337
Avg exposure (weeks) 49 171 150 : 26.3 266 234
Number of serions adverse events per
hundred subject-years of followeup 878 224 397 658" 6.89 6.68
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Nervous system disorders 0.55 123 057 071 018 055
Cerebrovascular aceident ' 0.00 0.62 0.00 036 0.00 020
Chiorea 0.00 0.00 0.00 0.00 0.18 0.07
Dirzinzss 0.00 0.00 057 0.00 2.00 007
Facial paresis 0.00 0.62 0.00 0.00 0.00 0.07
Headache 0.00 "0.00 - 0 0.18 0.00 007 .
Sciatica 060 0.00 0.00 018 0.00 0.07
Cervicobrachial syndrome 055 0.00 0.00 0.00 0.00 0.00

Cerebrovascular Accidents (Also see Section 7.3.2)

Subject T04-015-019

This subject was a 59 y/o female whose medical history 1ncluded hyperlipidemia and
hypertension. She received ustekinumab 45 mg on January 19, 2004 (Day 1) and 3 subsequent
doses on Days 10, 15, and 23.

On. - , she was diagnosed with a
cerebrovascular accident (CVA). She experienced right-sided numbness and an inability to
speak for which she apparently presented to the emergency room. She reported episodes
(“spells”), which included numbness, over approximately the previous year. These episodes
were less “dense” and cleared afier several minutes. She experienced improvement in her leg
and ability to speak in the emergency room. She also experienced substernal chest tightness for
a week and an ECG showed some flattening of T waves in the anterior leads.

A CT scan of the brain without contrast was normal, with moderate cerebral atrophy. A left-
sided carotid duplex revealed evidence of hemodynamically significant internal carotid artery
disease. The common carotid artery had a minimal to mild diaméter reduction. Findings on MRI
of the brain included multiple, small, acute lacunar-type infarctions in'the left cerebrum
involving the frontal, parietal, temporal, and occipital regions. The imaging pattern suggested an
embolic source with the left carotid artery a possibility. Two small cortical infarcts in the left
frontal lobe had a subacute to chronic MRI appearance.

On’ — J, she was diagnosed with severe carotid
artery stenosis (she underwent dlagnostlc arteriogram). On May 12, 2004 (Day 115; 92 days
after last dose), laboratory values included large platelets (normal: not present), a platelet count
of 540,000 x 103 mL (normal: 140,000 x 103 mL to 540,000 x 103 mL), with +1 smudge cells
(normal: not present), and +1 toxic granules (normal: not present). She was diagnosed with
thrombocytosis. On wesssme=  che underwent a left carotid endarterectomy with a patch
angiography and mtra—operatlve duplex, due to her left carotid stenosis.

Comment: Her history suggests possible transient ischemic attacks over the year prior to dosing
with study agent. Her vessel disease placed her at risk for a CVA. The thrombocytosis may have
been contributory to neurologic events.

Subject T08-030-005

This subject was a 55 y/o male whose medical history included hyperlipidemia, ischemic
heart/coronary artery disease, CABG (5 grafts), and hypertension. He received ustekinumab 45
mg (crossover from placebo at Week 12) on June 12, July 19 and October 9, 2006. On e
I, he experienced right-sided weakness. He was admitted to the hospital the

same day and diagnosed with a CVA. He reported headaches and spontaneously resolving
right-sided weakness for 3 to 4 weeks prior to admission (recorded as adverse events on July 1,
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19 days after 1* injection). MRI findings were consistent with acute infarct of the left temporal

and left basal ganglion regions that appeared more hypertensive in nature; however, a dissolved

clot in the middle cerebellar artery distribution could not be ruled out. A follow- up CT on ===

wmesmm= (initial scan showed no acute pathology) found areas of low-density attenuation present

in the left parietal operculum and left internal capsule, suggesting an acute process.

Thrombophilia workup was negative. He improved with heparin, and was discharged on  esssme ‘ b(ﬁ)
== . He received one additional dose of ustekinumab 45 mg on October 9, 2006, and was

followed-up through March 14, 2007.

Comment: This subject was at risk for a CVA. The reviewer does not see an obvious role for
causation by ustekinumab in this event. :

Subject T08-030-009
This subject was a 65 y/o male whose medical history included borderhne hypertension, sleep
apnea, cigarette smoking (2 packs per day). 'His BMI was 40.9 (obese). He received
ustekinumab 45 mg on March 13, April 10 and July 10, 2006. On
2nd dose) he was diagnosed with a CVA. He was also diagnosed with hypertension.- He had
presented with ri ght-51ded weakness and slurred speech. He reported experiencing similar
symptoms 4 days prior to admission/diagnosis. His blood pressure was 196/110 on admission.
CT scan findings included a large area of low density in the right cerebellum with a suggestion b(ﬁ)
of a slight mass effect, and these findings were thought to represent a subacute ischemic infarct,
but a mass could not be excluded Small low dens1ty areas were noted in the left parietal region
that were thought to represent areas of ischemic injury. MRI scans revealed an area of recent
- nonhemorrhagic infarction involving the distribution of the right posterior inferior cerebellar
artery and scattered chronic small vessel ischemic changes of periventricular white matter.
Additional diagnoses included bilateral popliteal aneurysms (from workup for leg pain) and a
mild aneurysmal dilation of the abdomlnal aorta. He was discharged on = He
received a 3™ dose of ustekinumab on July 10, 2006, but was discontinued from the study
thereafter.

Comment: This subject received an additional dose of ustekinumab following his CVA and there
were no additional reports of adverse events.

Subject T08-201-004: chorea
This was a 71 y/o F who received ustekinumab 90 mg on April 3, 2006 (Day 1) and May 2,

2006. Day 30). On , she was diagnosed with chorea
(choreiform movements, left side of body); however, her symptoms were initially reported on
July 24. The movements were described as a “grabbing-like motion of the left hand and spasms
in the left shoulder.” She was also noted to have an. Other neurologlc complaints included gait
.dlsturbances (unstable gait was observed) with “an impression of a scooting walk to the right” b(ﬁ)
and an inclination to fall to the left for the past several months, involuntary movements of the left
arm for days, a balance impairment for more than 1 year. Her mental functions were normal.
Work-up included a CT scan of the brain on == . and an MRI scan of the brain on =~ =—
o= were unremarkable except for cortical atrophy, consistent with age, and evidence of old
ischemic lesions. The neurologist diagnosed pronounced axial dyskinesia in the 4 extremities,
most pronounced in the left upper extremity, of undetermined cause. She was begun on
amantadine discharged to home on Follow-up visit on January 15, 2007
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revealed some remaining orofacial dyskinesia; amantadine was discontinued as dyskinesia had

nearly resolved.

Comment: This subject is presented as no etiology was determined for her neurologic events,
and the chorea was considered possibly related to study agent. However, it is noted that she *

appears to have had some neurologic symptoms prior to study treatment.

Serious Gastrointestinal Disorders

Serious Gastrointestinal Disorders throungh the end of the reporting period  Source Appendix B.23 of ISS

. ONTO 1275
Placebo Placebp —»45mg  Placho —901mg 45 mg 20mg Comhined
Sobjects rexted 32 330 EL) o0 92 2266
v duration of follow-p (weeks) 129 264 252 370 372 337
Avg exposure (wesks) 49 11 150 265 266 234
Snbjects with 1 or more serious sdverse
events 11 Q5% 103.1%:) 5 (1.6%) 32 (3.1%%) 27 (3.4%) BRI
Gastrointestins! disonders 1(0%) 2 (065} 0 (0106) 203%) 3089 7 (03%)
Abdominal hernis 0 {0.0%) 00.0%8 0 04%%) 0Q0.0%%) ¥(0.1%) 1(0.0%6)
Abdounins} bernia gbstructive 0005 D .0%) 0{0.L08) 1@1%) 0 {0.0%) 10.0%%)
Abdominsl pain a(0.0%6) 0{0.0%%) 0{040%) 1¢0.1%9) 8{0.0%) 1{0.0%)
Ab3omina} pain upper - 0 {00%%) - B 0.0%} 0 (008%) 1¢{0.1%) 0{0.0°%) 1 {00%)
Appendicitis perforated 000%) 1(03%9 0(0.05) 0 0.0%) £ (0.026) 10.0%)
Coliitis . G (0.0%%) 8 .09 0 D.05%) 0 {0:0%) ¥{0.1%) 10.0%)
Dfm perforation ’ 0{D{%%) 103%) : 0 (0.0%6) D005 D (0006 1{00%5)
Peritonitis 0{DD%) D{D.0%) 0{0.0%5) B 1 (0.1%) 1{0%%)
0 (0.0%%)

Ascites. - ) 1(D.1%6) 9 {0.0%) 0 0.006) 0{0.0%)

Serious Gastrointestinal Disorders per hundred subject-years of follow-up through the End of the Reporting

Period Source Appendix B.24 of ISS

G{0.026)

Placebo Placebo 5 45mz  Placebo ~» 90 mg 45 mg 0 me Combined
Subjects treated 732 320 364 790 792 2266
Avg duration of follow-up (weeks) 129 264 252 310 372 33.7
Avg exposure (weeks) 1% 1721 150 265 266 234
Number of serions adverse events per . .
hmdred subject-years of follow-up 8.78 524 397 6.58 6.89 6.68
Gastrointestinal disorders 053 123 0.00 033 0.53 035
Abdominal hemia 000 Q.OO ) 0.00 0.00 0.18 0.07
Abdomina! hemia obstractive 0.00 0.060 0.00 018 000 807
Abdominal pain 0.00 0.00 0.00 018 000 0.07
Abdominal pain upper 0.00 0.00 0.00 0.18 an 0.07
Appendicitis perforated - 0.00 0.82 0.00 " 00D 0.0 0.07
Colitis .00 0.00 0.00 0.00 0.18 0.07
Diverticular perforation .00 0.62 0.00 0.00 0.00 0.07
Peritonitis 0.60 0.60 0.00 0.00 018 0.07
0.00 G.00

Ascites 0.55 0.00 0.0 0.00

Subject T-08-003-003

This subject was a 44 y/o female who received ustekinumab 90 mg on March 1, April 5, June

21, and September 20, 2006. On
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diagnosed with gastroenteritis. She was hospitalized the following day with complaints of
nausea, vomiting, constipation, and abdominal pain (working diagnosis was small bowel
obstruction). She developed diarrhea during the hospitalization. A white blood count was 8.3

(timepont and normal range not provided). She was discharged on = —m—e—————

Comment: This was the only serious adverse event of gastroenteritis, and it occurred

approximately 6 months after her last dose of ustekinumab. Salmonellosis is not suggested by

the history (although the provided history is somewhat vague).

Serious N eoplasms

Serious Neoplasms through the End of the Reporting Period

Source Appendix B.23 of ISS

QIO 1275
Placebo Dlaebo > 45me  Placsbo —» 80 me  45mg S0me Conthied
Subjects treated 732 320 364 00 792 2365
Avg duration of follow-np fweeks) 1ze 24 252 7o 372 37
Avg exposee {weeks) 49 171, 150 . 263 288 234
Subjects with 1 or more serions adverse .
events 11 (1.59%) 13 (3.1%5) 61559 32(3.1%) 27(34%6) EI)
eophsms benign, malimant snd
unspecified {fncl cysts and pohyps) 10.0% - 0 {0.0%) 0 (0-00%) 4{0.5%) 1039 6{0.3%)
Brensr canrer @ OO0y 0 {0.09 T {0.0%) 140.196) G {000 1008
Meningioma benipn 000%) B{0.0%) 0 (0.085) 00.0%) 1019 1{0.0%5)
eoplasm melpnant 0y D {0.0%) 40025 1(0.1%) 0 (0.05%) - 1%y
Prostate cancer 00056y G(0.0%) ©(0.005) 1(0.1%) 0 {0.09%) 1.(00%%)
Thyroid gland cancer D (0.0°6) 0{0.0%) O {Doee)y 1{0.1%%) 0{0.0%) 1{0.%6)
Uterine Jefontyoma £ (0.0%) 0{0.0%) G {0.006) 00.0%) 1{0.159) 1{00%)
Heparic neoplssm malipnant 1{0.1%) D{D08%) 1 {0.0°5) 0£0.0%) 0{0.0%) O (0.0%)

Serious Neoplasms per hundred subject—years of follow-up through the end of the reporting period

Source Appendix B.24 of ISS

Placebo

Placebo — 45 mg  Placebo — 30 mg 45mpg 90 mg Combined

Subjects treated 732 20 354 750 792 2266

Avg duration of follow-up (weeks) 129 264 252 378 373 337

Avxg exposure (weeks) 4.9 171 150 26.5 2686 - 234

Number of sexi I, rents per

 trundred subject-years of follow-tp 8.78 .24 3.97 638 689 655

Neoplasms benign, malignant and -

mepecified (incl cysts and polyps) 055 0.00 0.00 0N 035 041
Breast cancer 0.00 0.00 0.00 0.18 0.00 607
Meningioma benjen 0.60 0.00 0.00 0.02 0.318 0.07
Neoplasm malignant 0.00 0.00 0.00 0.18 0.00 6.07
Prostate cancer .00 0.00 0.00 0.18 0.00 6.07
Thyroid gland cancer ) 0.80 0.00 0.00 918 . 0.00 007
Uterine lefomyoma 0.60 0.00 0.00 0.00 0.18 0.07
Hepatic neoplasw malignant 0.55 0.00 0.00 0.00 0.00 0.00

Comment: The data above do not suggest a correlation between the occurrence of serious
malignancies and ustekinumab exposure.
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Subject T04-022-004 : prostate adenocarcinoma

The subject was a 64 y/o male who received one dose of ustekinumab 45 mg on January 13,
2004. He was found to have an elevated prostate-specific antigen (PSA) of 5.7 ng/mL 7 days
Jlater (normal: 0.0 to 4.0 ng/mL). Prostate adenocarcinoma was diagnosed on February 24, 2004,
42 days after the ustekinumab dose.

Comment: The presence of disease pretreatment is evidenced by the elevated PSA one week
post dose. This event was not related to study agent.

Subject T08-021-041: prostate adenocarcinoma

The subject was a 59 y/o male who received ustekinumab 45 mg on March 28 (Week 0),
April 25, July 18 and Octeber 17, 2006. Prostate adenocarcinoma was diagnosed on November
2,2006. He had had progressive increase in his PSA levels (normal ranges not provided): July
2004: 2.76; December 2004: 3.98; October 2006: 5.71.

He underwent a radical retropubic prostatectomy with pelvic lymph node dissection (hospital
admission date: —sssem———— , which revealed evidence of metastatic disease (2 of 5 b‘a)
pelvic nodes and 1 of 5 periprostate nodes were positive for metastatic disease). Post-operative
PSA values were: Janunary 2007: 1.31; March 2007: 0.05.

Comment: The progressive rise in PSA prior to ustekinumab exposure suggests that onset of the
prostate disease pre-dated the ustekinumab exposure. While the reviewer does not consider\that
ustekinumab was causative, it is possible that ustekinumab might have had some permissive role
in the aggressiveness (metastasis) of the cancer. Previous treatment for this subject’s psoriasis
included efalizumab.

Subject T08-029-010: transitional cell carcinoma (left kidney) .
The subject was a 61 y/o male who received ustekinumab 45 mg on March 9 (Week 0), April
11, June 29, September 21 and December 14, 2006. The subject contacted the study site _ b(ﬁ)
sometime in January (date not provided) to report that a “tumor” had been found on his left
kidney. He was diagnosed with a malignant kidney tumor on =~ esmessss——  and under
went nephrectomy the same day (Study Day 350), = after the last dose. ‘

Comment: Previous therapy for psoriasis included methotrexate. This subject also suffered a
post-operative MI on the day of his nephrectomy.

Subject T08-109-022: multzfocal papillary microcarcinoma of the thyroid

The subject was a 44 y/o male who received ustekinumab 45 mg on March 30 (Week 0) :
April 27, July 13, October 13, and December 6, 2006. He was diagnosed with a multi-nodular b(6)
goiter on October 12, 2006. He was diagnosed with hypothymldlsm and thyroid carcinoma on
——————————— 2fter 47 dose), and thyroidectomy was performed
on the same date.

The pathology report of the thyroid tissue is said to have revealed 3 “spots of micropapular
thyroid carcinosis”, 2 in the right lobe, one in the left. One of the foci in the right lobe exhibited
“superficial invasion of the thyroid parenchyma with evidence of vascular invasion, extrathyroid
extension or contact at the resection margin.” The subject was to have started preventive
treatment with radioactive iodine on an unspecified date in February 2007.
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Comment: Previous psoriasis treatment included methotrexate, infliximab and cyclosporine. It

is unclear why the subject received an additional dose of ustekinumab after his diagnosis of

malignancy, since treatment was to have been discontinued under these circumstances (i.e. with

a diagnosis of malignancy). 1t is noted too that cyclosporine was an “ongoing” medication as of
 February 20, 2007.

Subject T08-112-012: infiltrating ductal breast cancer

The subject was a 41 y/o female. She received ustekinumab 45 mg on March 13 (Week 0),
April 11, July 4, September 26, November 21, 2006 and J. anuary 16, 2007.

She noted a mass in her left breast on February 25, 2007. A mammogram was done March
11, 2007 and revealed a 1.6-cm mass and several enlarged lymph nodes in the left axilla. She
underwent ultrasound-guided biopsy and was diagnosed with infiltrating ductal carcinoma of left
breast on ~ wes—— A smaller satellite lesion was found peripheral to the larger mass.
She underwent a radical lumpectomy and lymph node biopsy on  =ee——em—— Three (3) of 12 b(s)
lymph nodes were positive. An abdominal ultrasound scan showed no abnormal mass in the
liver and a whole body bone scan showed no osseous metastases. She received 3 cycles of
adjuvant chemotherapy, after which she was to have undergone local radiation and treatment
with tamoxifen. '

Comment: Previous psoriasis treatment included alefacept and onercept (The latter is not
approved for psoriasis. Per medicalnewstoday.com, onercept is a recombinant turior necrosis
Jactor binding protein, and the psoriasis development program was discontinued because of an
unfavorable risk-benefit profile). Her risks factors for breast cancer include long-term use of
oral contraceptives (18 years) and late birth of children (first child at 38).

Generally, the possibility that ustekinumab did not impact tumor behavior (e.g. rate of
growth, metastasis) cannot be excluded. . '

Subject T09-007-028:_hepatocellular carcinoma .

The subject was a 63 y/o M who received placebo treatment on May 30, 2006. On June 10
(Day 12), he was diagnosed with hepatic cirthosis and portal hypertension. He was also noted to
have ascites. Abdominal ultrasound done June 14 revealed a lesion suspicious for hepatocellular
carcinoma. CT scan of liver done June 30 (Day 32) suggested hepatocellular carcinoma. No
pathologic study was planned; the opinion of 2 hepatologists was hepatocellular carcinoma.

Other Serious Adverse Events through the End of the Reporting Period

The remaining serious adverse are presented in the following table.

Serious Adverse Events Through the End of the Repdrti_ng Period Source Appendix B.23 of ISS

. ONTO 1275 .
Placsbo Plscebo -5 45mg  Plaxcebo — 90 mz 5 mz © Mme Coubined -
Subjects grabed 732 kI 364 700 703 2265
Avg durztion of fiollow-p (weeks) 128 24 253 k1 372 337
Avg exposure (weeks) 45 ' 171 150 %5 6.6 U234
Subjects with 1 or ziore zerious adverss '
events 1 {1.5%) 10 3.1%%) s 3203199 27 GA%) 753399
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Psychianic Eoorders 1{0.1%) 2 [0.655%) 0 (0.0%) 2{03%) 3 (0% T{03%)
Psychotic disorder 1(0.1%) 0 (005 0(0.0%5) 1(0.1%) 1{0.1%) 2(0.1%)
Alcobol withirews! sypirome 4009 0 0.9 0(0.0%) 0(0.0%) 1(0.1%) 1 (0006)
Delirinm. 00%) 1@03%) 0 (0.0%) GO0 00659 10086
Depression 0 (00%%) 0 (0.0%) 0(0.0%) 100.1%) 0(0.0%9 1(00%)
DPolysubstance dependerce 0(0.0%%) 0(0.0%) ) 0(0.0%) 10155 1(0.0%)
Schizoplzenis 0 (0.0%5) 00.0%} 0(0.0%) 0 (0.0%) 100.3%9) 1 @0%)
Suicide attenpt 0(0.0%%) 1003%) (0088 0{0.0%) 0 (0:0%; 1 (0.0%)

Meculoskeletsl and comective

tissne disorders 1(0.1%%) 103%) D (0.0%) 50.6%) 0 (0039 §{03%)
tervertelral disc protusion D (0.0%6) 0(0.0%) 0 (0008 2003%) 0(0.0%) - 2(0.1%)
Dactylitis 0(0:0%) 0(0.0%) 2(00%6) 1(0.1%9) 0[0.0°9) 1(00%)
Totervertebral disc depeneration 0L00%) 1(03%) {0.0%) 0 (0.0%) 0(0.0%9) 1 (O0%)
Ostecarfinitis 0 (0:055) 0 (0.0%) 0 (0029 1{0.1%) 0 (0.0%5) 1000%)
Pain in extremity 0 (0.0%) 0 0.0%) 0{002%) 10.1%%) 0{0.0%) 100%)
Pcaiatic arthoopatiry 1(01%) 0 0.0%) 000.026) 0(00%) 000059 0(00%)
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CNTO 1275
Placebo Placebo—>45me  Placcbo — S0myg 45 mg S0 me Comhined
Subjects geated B2 320 364 0 2 66
Avg darstion of follow-up (weeks) 129 264 253 370 37.2 337
Avg exposure (weeks) 49 173 150 205 268 233
Sxbjects with 1 or more serions adverse
events 11 {3.5%) 15:{3.1%%) 5(1.6%) 32(3.1%) 27(3.4%) FE3%
complications 0 (G.Q%) 10.3%%) 0 (0U8%) 4 {0.5%) 0 (D08%) 5{02%)
Ansesthetic conpliceton 0007 O(0.03%) 0 {D.0°%5) 1{0.1%) 0{08%%) 1{0.0%)
Clavicle frscnome. 1211 kec9) D{00%) 0(0.0%) 10120 D {D.0%) 10.0%)
Open fractare G 00%) 1@0.3%%) 0{0.0%%) 0{D.0%) 0{0.0%) 1 {D.0%)
Rib frscors 4 (B.0%) DOD%) 0(0.0%) 1@OI1%) 0 [D.0%) 1(0.0%)
Seroma 0{0.0%) D {0:0%) - 0007y 1{0.1% 0 {005 1 {0.0%)
=ite conditions 240329 1{0.3%) 0.0 1{0.1%) 1{03%%) 3{0.1%9)
Chest pain 1{0.1%%) 1(0:3%) 0 ©.0%) 0 {0.0%5) 100:%) 2 @1%%)
Nop-candiac chest pain 0 (0.0%5) 0(0.0%) 0 {00%) 10.1%) D0 100%)
Chest discomfort 1(01%) 200%) 0 (0.00%) 0(D.0%) 0{00%) 6 (0.0%)
Rensl spd nripsry disorders 0{0.0%6) 0041%) D (0.0%) 2{6.3%6) 101% 3 @.196)
Caloatus wreteric G 00%) 0009 D00y 10.159) 000 1048%)
Nephrolittiasis 6 (Q0%) D 0.0%) 0 (00%) 10.1%) 0 (0.0%) 1 ¢0.0%)
Renal faflure G {0.0%) 800.0%) 000%) 00039 1(0.1%) 1{0.09%)
Respiratory, thorscic and medastinal
disorders 2(0.3%%) 2 D.6%) 0002 0 (0:0%5) 101% 3(0.198)
syndrome 0008 1{0:3%) 0 (0.008) 0(Q0%) 0 (0.09) 1 (088
Dyspnpea 100.1%) o {D.0%) O (0.058) 0 (008%) T 1{01%) 100%)
Prexrmomitis 140.0%) 103%) 0 (0.0%5) 0(0:0%) 0 (0.0%9) 1(00%)
Respimatory Failure B0.08%) 1(0.3%) (.00 0 {00%) D (0005 140099
Asthma 1¢0.1%) 0{0.0%) 00000 0 {00%%) 0[O0 0{0.0%%)
Twvestigations 00058 0 (0.0%) 1(D.3%) 1(01%) 0.(0045) 2 @1%)
Blood pressure increased 0003 1] (00%) 0 (0.0%%) 1(0.1%) 0 (0058 1¢0.0%)
‘Hepatic enzyme increaced 0 (O.0%) 0{0.0%) 1(03%) 0 (D:0%) 0 (0.0%) 1Q0%)
Metsbolism and oatrition disorders 00.0%0) € {0.0%) 1(03%) 0 0.0%%) 1(01%) 2{b.1%8)
Hypowalcasmis 0 (0.0%6) 0{0.0%%) 0 (0.0%) 0 (0.0%) 1(031%) 1{0.0%)
Hypokalaemia 0(0.0%%) 0 {0.0%) 1035 0 (D0%) 2 (6.0%) 1 (B.09%)
Pregrancy, pusrperinm and perivatal
conditinns 000 0 (0.0%) 2(0.5%) 0(0.0%) 0¢0.09) 240.19%)
Abortion spontapeons £ €0.0%) 0 Q0% 2 (0575 0{0.0%) D (0.059) 20 1%%)
Vascalar disceders (D%} D (0.0%) 088 1(0.1%%) 1 (0.3%) 2{0.1%)
Hypertnsion 00.00%) 0 0.0%) 0.8 1{0.1%) 1(0.1%) 2{0.1%%)
Har and labyrinth disorders 00.0%) 0@0.05%%) 0 (0020 00.0%5) 100.1%) 1(00%)
Vertigo 0% D (0.0%) 00085 0 (0.0%) 1(0:1%) 1{0.0%%)
Egpdocrine disorders 00.0%) 0{00%) 0(0.0%) 1{0.1%) 000%) 10.0%%)
Goitre 0 Q%) 0{00%) o085 140.1%) 0(0.0%) 10489
Hepawtiliary dicorders 0{0.0%) 0{0.05%5) (005 1{D.1%) 0{0.0%) 10089
Cholecystitis 0 {0.05%) {0.0%) 0 {0.0%%) 1{0.1%%) 0 (00%) 10.0%%)
Skin and submtaneos tissue
dispeders 2{0.3%; §40:058) 0{00%) 0{0.0%) 1{01%) 1{0008%)
Bsoriasis 1(0.1%6) G{0.0%) 0P 0{0.0%) 1(0.19%) 1{0.0%8)
Pityriscis rabra pilaris 1{0.15%) 5 (0.08%) 0(0.0%) 0(0.03%) 0 (0.09%) G{0.0%%)
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Comment: For the remaining serious adverse events, intervertebral disc protrusion and
spontaneous abortion were the only events for which there was more than one report: 2 reports
of each event; both of the former in the 45 mg group, and both of the latter in the placebo — 90
mg crossover group.

7.3.3 Dropouts and/or Discontinuations

Through Week 12 _

The percentages of subjects who discontinued study agent due to an adverse event were
similar between treatment groups. Specifically, 14 of 732 subjects (1.9%) in the placebo group
discontinued study agent due to an adverse event, 9 of 790 subjects (1.1%) in the 45 mg group,
-and 11 of 792 subjects (1.4%) in the 90 mg group. Most of these events were reported in one
subject each with the exception being in the Skin and subcutaneous tissue disorders system organ
class, and in this category, the majority of events were reported in subjects treated with placebo:

Discontinuations due to adverse events through Week 12: Skin and subcutaneous tissue disorders system
(Source: Appendix B.27 ISS)

Placebo Ustekinumab 45 mg Ustekinumab 90 mg
] n=732 , n=790 n=792
Skin and subcutaneous tissue disorders 9 (1.2%) 1(0.1%) 0 (0.0%)
Psoriasis ‘ 5(0.7%) 1(0.1%) . 0(0.0%)
Dermatitis exfoliative - 2(0.3%) 0 (0.0%) 0 (0.0%)
v Pustular psoriasis - 1 (0.1%) 0 (0.0%) : 0 (0.0%)
- Rash generalized 1(0.1%) 0(00%) . 0 (0.0%)

) System organ classes for which there were more than 2 reports of adverse events that led to -
discontinuation of study agent in ustekinumab-treated subjects are presented in the following
table.

Discontinuations due to adverse events through Week 12 (Source: Appendix B.27 ISS)

System organ class Placebo Ustekinumab 45 mg Ustekinumab 90 mg
Preferred term - n=732 n=790 =792

# discontinued 14 (1.9%) 9 (1.1%) 11 (1.4%)

Neoplasms benign, malignant

and unspecified (incl cysts and polyps) |. . 0 (0.0%) 2(03%) 2(0.3%)
Basal cell carcinoma 0 (0.0%) 1(0.1%) 1(0.1%)
Meningioma benign 0 (0.0%) 0(0.0%) . 1(0.1%) -
Prostate cancer 0 (0.0%) 1(0.1%) 0 (0.0%)

Infections and infestations 1(0.1%) 0(0.0%) 3 (0.4%)
Cellulitis 1(0.1%) 0(0.0%) : 1(0.1%)
Herpes zoster 0 (0.0%) 0 (0.0%) 1(0.1%)
Pneumonia 0 (0.0%) 0 (0.0%) ' 1(0.1%)

Psychiatric disorders 1(0.1%) 2(0.3%) 1(0.1%)
Alcohol] withdrawal syndrome 0 (0.0%) 0 (0.0%) 1(0.1%)
Alcobolism 0 (0.0%) 0 (0.0%) - 0(0.0%)
Anger 0(0.0%) 1(0.1%) 0 (0.0%)
Anxiety 0 (0.0%) 1(0.1%) 0 (0.0%)
Psychotic disorder 1(0.1%) 1(0.1%) 0 (0.0%)

Cardiac disorders 0 (0.0%) 0(0.0%) 2 (0.3%)
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Acute myocardial infarction 0 (0.0%) 0(0.0%) 1(0.1%)
Palpitations 0(0.0%) 0(0.0%) 0 (0.0%)
Ventricular extrasystoles 0 (0.0%) 0 (0.0%) 1(0.1%)

Nervous system disorders 0 (0.0%) 2 (0.3%) 0 (0.0%)
Cerebrovascular accident 0(0.0%) 1(0.1%) 0(0.0%)
Headache 0(0.0%) 0 (0.0%) 0 (0.0%)

Comment: Two subjects in the placebo group discontinued study agent because of a malignancy
or a malignancy-related adverse event, but are not listed in this system-organ class:

o Subject T09-007-028 discontinued study agent for ascites, which resulted from the
serious adverse event of hepatocellular carcinoma (unclear why the reason for
discontinuation was not the former, since protocols specified discontinuation of study
agent for development of a malignancy). : '

* Subject T09-125-001) discontinued study agent because of skin cancers (2 squamous cell
carcinomas). : .

There was no apparent pattern of adverse events leading to discontinuation of study agent.

Through the End of the Reporting Period
Through the end of the reporting period, 2% of subjects in the placebo group. 1.9% in the
placebo — 45 mg, 0.8% in the placebo = 90 mg groups, and 3% of subjects in the 45 mg and
90 mg dosing groups discontinued due to an adverse event. The proportions of subjects who
discontinued due to an adverse event were generally similar between treatment groups.
“Neoplasms benign, malignant, and unspecified” was again the most frequently reported
- system-organ class leading to study agent discontinuation. Rates of adverse events leading to
study agent discontinuation in this category were all <1%. System organ classes for which there
were more than two reports of adverse events leading to discontinuation of study agent in
ustekinumab-treated subjects are presented in the following table:

Discontinuations due to advérse events through the End of the Reporting Period Source: Appendix B.28 ISS

System organ class Placebo Placebo—> 45mg | Placebo~> 90 mg 45 mg 90 mg
Preferred term n= 7832 n=320 n=364 n=790 n=792
# discontinued 15(2.0%) | 6 (1.9%) 3(0.8%) 24 (3.0%) 24 (3.0%)
Neoplasms benign, 0 (0.0%) 2 (0.6%) -0 (0.0%) 8 (1.0%) 6 (0.8%)
malignant and unspecified .
(incl cysts and polyps)
Basal cell carcinoma 0 (0.0%) 2 (0.6%) 0 (0.0%) 3(0.4%)- 4 (0.5%)
Prostate cancer 0 (0.0%) 0 (0.0%) 0 (0.0%) 2(0.3%) 0(0.0%)
Breast cancer 0(0.0%) 0 (0.0%) 0 (0.0%) 1(0.1%) 0 (0.0%)
Meningioma benign 0(0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 1(0.1%)
Neoplasm malignant 0(0.0%) 0 (0.0%) 0 (0.0%) 1(0.1%) 0 (0.0%)
Squamous cell 0(0.0%) 0(0.0%) 0 (0.0%) 0 (0.0%) 1(0.1%)
carcinoma
Squamous cell 0 (0.0%) 0(0.0%) 0 (0.0%) 1(0.1%) 0 (0.0%)
carcinoma of skin _
Thyroid gland cancer 0(0.0%) 0 (0.0%) 0 (0.0%) 1(0.1%) 0 (0.0%)
Infections and infestations 1(0.1%) 1(0.3%) 0 (0.0%) 3(0.4%) 6 (0.8%).
Cellulitis 1(0.1%) - 0(0.0%) 0 (0.0%) 1 (0.1%) 2(0.3%)
Hepatitis c 0(0.0%) 0(0.0%) 0 (0.0%) 0(0.0%) 1(0.1%)
Herpes zoster 0 (0.0%) 0 (0.0%) 0 (0.0%) 0(0.0%) 1(0.1%)
Meningitis aseptic 0 (0.0%) 0 (0.0%) 0 (0.0%) 1(0.1%)

0 (0.0%)
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Osteomyelitis 0 (0.0%) 0 (0.0%) 0(0.0%) 1(0.1%) 0(0.0%)
Pneumonia 0 (0.0%) 0 (0.0%) 0 (0.0%) - 0(0.0%) .1(03%)
Urinary tract infection 0 (0.0%) 0 (0.0%) 0(0.0%) 1(0.1%) 0 (0.0%)
Viral infection 0 (0.0%) 0 (0.0%) 0 (0.0%) 1(0.1%) 0 (0.0%)
Wound infection 0(0.0%) | 1(03%) 0 (0.0%) 0(0.0%) 0 (0.0%)
Cardiac disorders 0 (0.0%) 0(0.0%) 0 (0.0%) o 2(0.3%) 5 (0.6%)
Acute myocardial 0 (0.0%) 0 (0.0%) 0 (0.0%) 1(0.1%) 1(0.1%)
infarction )
Coronary artery disease 0 (0.0%) "~ 0(0.0%) 0 (0.0%) 1(0.1%) 1(0.1%)
Angina pectoris 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 1(0.1%)
Mpyocardial infarction 0 (0.0%) 0 (0.0%) 0 (0.0%) 0(0.0%) 1(0.1%)
Palpitations ' 0(0.0%) 0(0.0%) 0 (0.0%) 0 (0.0%) 1(0.1%)
Ventricular extrasystoles | 0 (0.0%) 0(0.0%) 0 (0.0%) . 0(0.0%) 1(0.1%)
Nervous system disorders’ 0 (0.0%) 1(0.3%) 1(0.3%) 4 (0.5%) 1(0.1%)
Headache 0 (0.0%) 1(0.3%) 0(0.0%) 2 (0.3%) -0 (0.0%)
Cerebrovascular accident | 0 (0.0%) 0(0.0%) 0 (0.0%) 2 (0.3%) 0 (0.0%)
Chorea 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 1(0.1%)
Dizziness » 0(0.0%) . 0 (0.0%). 1(03%) 0 (0.0%) 0(0.0%)
Pregnancy, puerperinm and | 1 (0.1%) 0 (0.0%) 1 (0.1%) 2 (0.3%) 2 (0.3%)
perinatal conditions _
Pregnancy 1(0.1%) 0 (0.0%) 1(0.1%) T 2(03%) 1(0.1%)
Psychiatric disorders 1(0.3%) . 1(0.3%) 0 (0.0%) 3(0.4%) 0 (0.0%)
Anxiety 0 (0.0%) 0 (0.0%) 0(0.0%) : 2(03%) 0 (0.0%)
Alcohol withdrawal 0(0.0%) 0(0.0%) 0 (0.0%) 0 (0.0%) 1(0.1%)
syndrome 1 0(0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 1(0.1%)
Alcoholism 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)
Anger - 0 (0.0%) 0(0.0%) 0(0.0%) 1(0.1%) 0 (0.0%)
Deliriurn - 0 (0.0%) 1(0:3%) 0(0.0%) 0 (0.0%) 0(0.0%)
Psychotic disorder 1(03%) |° 0(0.0%) 0 (0.0%) 1(0.1%) .- 0(0.0%)
Skin and subcutaneous 10 (1.4%) 0 (0.0%) 0 (0.0%) 2 (0.3%) 1(0.1%)
tissue disorders _
Psoriasis 6 (0.8%) 0 (0.0%) 0 (0.0%) 2 (0.3%) 1(0.1%)
Dermatitis exfoliative 2 (0.3%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)
Pustular psoriasis 1(0.1%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)
Rash generalized 1(0.1%) 0(0.0%) 0 (0.0%) 0(0.0%) 0 (0.0%)

Comment: There was no apparent dose response in the pattern of adverse events leading to
study agent discontinuation.

7.3.4 Significant Adverse Events

This section will discuss adverse drug reactions and further discuss occlusive vascular events,
malignancies, and diverticulitis. '

Adverse Drug Reactions

Citing ICHES, the applicant defined adverse drug reactions as those adverse events for which
“there was some basis to believe there was a causal relationship between (ustekinumab) and the
(adverse event).” Factors the applicant considered in making a determination of whether an
adverse event should be assessed as an adverse drug reaction included:

1. the seriousness of the event
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. the frequency of reporting

whether the adverse event rate for the drug exceeded the placebo rate

the extent of dose-response

the extent to which the adverse event was consistent with the pharmacology of the drug
the timing of the event relative to the time of drug exposure

existence of challenge and dechallenge experience

Nowew

Using data from earlier studies (prior to unblinding of Phase 3 results) and blinded data
from ongoing clinical studies, the applicant had “previously” determined that the following
events were adverse drug reactions: '

e Diarrhea

o Fatigue

¢ Injection-site reactions

o (Cellulitis

¢ Nasopharyngitis

e Upper respiratory tract infection

At the conclusion of the Phase 3 studies, unblinded data from the Phase 3 studies combined
with data from other clinical studies was evaluated. Adverse events were evaluated as potential
an-adverse drug reactions primarily based on the frequency of reporting, whether the adverse
even rate for the drug exceeded the placebo rate, and the extent of dose—response Analyses
generally utilized pooled safety data from the Phase 2 and Phase 3 psoriasis clinical studies and
generally used the previously described cut-offs (i.e. Through Week 12 placebo-controlled
period and through end of the reporting period).

The applicant established thresholds to identify potential adverse drug reactions based on event
frequency, relative risk versus placebo, and extent of dose-response. Adverse events were
considered to be potential adverse drug reactions if they occurred i in at least 1% of
ustekinumab-treated subjects and had a relative risk of =1.5-fold in ustekinumab-treated
subjects compared with placebo-treated subjects or in magnitude of dose response.

From the database analyzed for the ISS, adverse events that occurred at least 1.5-fold more
frequently in ustekinumab-treated versus placebo-treated subjects or that showed a dose-response
trend and therefore represent possible adverse drug reactions were: pharyngolaryngeal pain,
nasal congestion, viral upper respiratory tract infection, diarrhea, injection-site erythema,
ecchymosis, pruritus, headache, depression, back pain; myalgia, dizziness, and skin laceration
(see table of Adverse events in >1% of ustekmumab treated subjects through the end of the
reporting period in Section 7.4.1), - _

- Comment: In the reviewer’s opinion, the applicant has applied reasonable criteria to make a
determination of when an adverse event might represent an adverse drug reaction. However,
this list may need to be modified (e.g. expanded) as additional information becomes available
about their product from ongoing clinical trials and from the marketplace.
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Occlusive Vascular Events

The applicant conducted analyses to assess for potential impact of ustekinumab on serious
cardiovascular/cerebrovascular events

Number of serious ischemic cardiovascular events, serious cerebrovascular events and sudden cardiac death
through the end of the reporting period; treated subjects in psoriasis Phase 2 and Phase 3

(Appendix B. 58 of ISS):

. Placebo 45 me 90mg Combined
Subjerts treated” 732 1110 1156 2266
Total subject-years of follow-up 132 725 742 - 1467
Madian snbject-yeurs of
Hollow-np 82 05 151 03
Type of events
Serious myocardial infarction
rents .
‘Observed number of events 1 2 3 5
Brent mte per 100 subject-

years 0.55 028 0.40 034
93% confidence interval® {0.01, 3.06) {0.08, 1.0 0.08,1.18) {0.11, 0.50)
Seripus stroke avents
Ohbserved nyember of events 0 3 o 3
Event rate per 100 subject-
" yesss 0.00 ' 041 .00 020
95% confidence inferval® (000, 1.69) {0.09, 121) 0.00,0.40) {0.04, 050}
+ +Swdden cardiac death
Observed menber of events o a 1 1
~ Pvent mte per 100 stibject- . )
c - years 0.00 000 0.13 0.07
95% comfidente interval™ (000, 1.69) {0.00, G41) (0.0D, 0.75) .09, 0.38)
myocardial infarction events, or
seTions stroke vents
* Observed menber of events 1 5 4 4
+++, Bent zate pes 100 subject-
"7 yemrs 055 - 0.69 053 D.51
9394 confidence interval® {001, 3.05) {0.22, 1.6D) {0.15,138) {028, 1.16)

Ohserved nrber of events 1 7 .7 14

years D35 097 004 003
95% confidence interval® {0.01,3.08 0.39,199) 038,189 {0.52,1.80)

* Plarebo crossover subjects are included in CNTO 1275 cohmssﬁermmm CNTO 1275,
* Confidence jntervals based on an exact method.

Comment: Patients with psoriasis are said to be at increased risk for occlusive vascular disease
and cardiovascular disease.”'*""'? Psoriasis may itself be an independent risk factor for MI >
Subjects with more severe disease (as with the applicant’s target population) may have a higher
risk than those with mild disease, and this may be reflective of the role of chronic inflammation
in contributing to atherosclerotic and MI risk.*"? Co-morbidities that increase the risk of
occlusive vascular events are common in the psoriasis population (and the baseline medical
history of the study population appear to reflect this, Section 7.2.1 ). 1

Rates of any serious ischemic cardiovascular event, serious cerebrovascular event or sudden
cardiac death were similar between treatment groups through the end of the reporting perio,
suggesting no impact of ustekinumab on these risks.
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Malignancies

A total of 21 subjects had malignancies through the end of the reporting period, 19 of whom
received ustekinumab. Of those 19 subjects, 14 had nonmelanoma skin cancers (NMSC), 6 in -
the 45 mg group; 8 in the 90 mg group. The remaining 5 had malignancies that were reported as
serious adverse events and have been previously discussed (see Section 7.3.2).

The 2 malignancies that were reported through the end of the reporting period in the placebo
group were hepatocellular carcinoma (reported as a serious adverse event) and SCC (skin).

Comment: A 3rd subject in the placebo grohp reported 3 SCC (one invasive); however, these
events were miscoded as screening adverse events. This subject is not reflected in the data
Dpresented in the table below.

Of the 14 ustekinumab-treated subjects who had NMSC, 4 had multiple lesions:

» Subject T04-003-005: 70 y/o M with history of BCC was diagnosed with 2 basal cell
.carcinomas (BCC), one of which was reported during the placebo period; one was
reported after crossover to receive a single 90 mg dose of ustekinumab.

* Subject T04-014-007 (45 mg single dose): 79 y/o M with history of BCC was diagnosed
with 3 BCC (2 were diagnosed 34 days after the dose of ustekinumab).

¢ Subject T08-020-009 (90 mg group) had 5 BCC and reported 5 more BCC after the end

- of the reporting period (This subject is discussed further below.)

* Subject T09-002-012 (45 mg group): 61 y/o F with history of BCC was diagnosed with 1

BCC and 1 squamous cell carcinoma (SCC) on the day after her 3™ dose of study agent

(Day 128). - ' ‘
In summary, a total of 21 NMSC were reported in 14 éubj ects treated with ustekinumab.

Comment: Development of new lesions is not uncommon in individuals with a history of NMSC,
and most of these subjects had such prior history (3 of 4). For these subjects, the provided
information does not suggest a role for ustekinumab in the development of the new lesions in the
reviewer’s opinion. The 4" subject is described below.

Subject T708-020-009

This 58 y/o male had 5 BCC diagnosed (all on torso, i.e. back, chest, abdomen). Three were
diagnosed on Day 300,13 days after his 5™ (and last) dose of 90 mg. Two additional lesions
were identified 2 weeks later onDay 314. Approximately 4 months later (after the end of the
reporting period), 5 additional BCC were reported, and-all were again on the torso. He hadno -
personal or family histery suggestive of basal cell nevus.syndrome, no history of NMSC, X-ray -
treatments, bad sunburns or extensive sun exposure or UVB treatments. No history was
provided regarding possible arsenic exposures (although SCC more often the type of NMSC in- -
this setting). Tanning bed use was not specifically addressed. His previous psoriasis therapies
were topical and PUVA (the latter for approximately 6 months). He was not reported to have
been on any immunosuppressive tréatments. :

Comment: This presentation is unusual. The distribution and numbers of lesions are rather
striking. No history was provided on which to base a theory for concentration of BCC on the
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trunk. While the trunk can represent a sun-exposed area (e.g. shirtless outdoor activities), it is
unusual that no lesions were reported on other sun-exposed areas, e.g. face, forearms, and in the
reviewer’s opinion, and these are areas that generally would likely have received more
cumulative exposure. Additionally, this subject reportedly had no previous history of NMSC.
Given the slow growth of BCC, the reviewer does not consider it likely that ustekinumab was
causative; however, some role for ustekinumab in the unusual presentation for this subject
cannot be excluded.

There is data from animal models suggesting that UV-induced tumors may behave more
aggressively in animals deficient in IL-12/23 (see Section 4.3). This may have implications for
some patients with psoriasis whose previous treatments might have placed them at increased risk
Jor skin cancer, e.g. PUVA (increased risk of SCC and melonama with sufficient cumulative
exposures). However, it is not clear to what extent, if any, that the animal data might apply to
humans.

The remainder of this page is left intentionally blank.
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Number of subjects with 1 or more malignancies through the end of the reporting period; treated subjects in
psoriasis Phase 2 and Phase 3 (Table 14 from ISS)

VIR ma b

A Placebo 45 mg Y mg Combined
Subjects treated® 732 1116 1136 2266
Tfpe of maliguancy ‘
Nonmelanoma skin cancer
Total subject-years of ’
follow-up 182 723 740 1463
Median subject-years of :
follow-up 0.2 - 035 03 0.5
Observed number of subjects i 6 8 14
Incidence per 100 subject-
years 0.55 0.83 1.08 0.96
95% confidence interval® {6.01,3.06) 0.30, 1.31) 047,213) .52, 1.61)
Malignancies other than
nommelanoma skin cancer
Total subject-years of
follow-up 182 723 742 1466
Median subject-years of
follow-up 0.2 D.5 035 0.5
Observed number of subjects 1 5 E 3
Incidence per 0 subject- ) )
. years 0.53 0.69 0.00 0.34
- 95% confidence interval® {0.01, 3.06) {022, 161) (000, 0.40) 0.11, 0.80)
Al malignancies
Total subject-years of
follow-up 181 722 740 1461
Median subject-years of
follow-up 0.2 0.5 0.5 0.5
Observed number of subjects 2 11 8 19
Incidence per 100 subject-
years 110 152 108 130
95% confidence interval® {0.13,3.98) (0.76, 2.73) 0.47,2.13) (0.78,2.03)

* Placebo crossover subjects were included in CNTO 1275 columns after crossover to CNTO 1275.
® Confidence intervals based on an exact method, :

Comment: The above table does not include the placebo-treated subject who reported 3-SCC
(miscoded as screening events), which would have increased (doubled) the rate Jfor NMSC in the
Placebo group, and the rates would then become similar between the placebo and 90 mg groups
and become lowest for the' 45 mg group. There were no “other” malignancies in the 90 mg
group, and the rates were generally similar between placebo and 45 mg (the latter being slightly
higher). For all malignancies the rates were generally similar across all 3 treatment groups
- (and would have been highest for the placebo group, had the subject described above been
Jactored in). '
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Diverticulitis

There were nine reports of diverticulitis in subjects who received ustekinumab, and none in
subjects who received only placebo. Three of these reports were considered serious and are
presented in narrative below. The remaining 6 reports are presented in tabular form below. The
applicant did not propose any theory about the occurrence of these events the significance of
these findings is unclear.

Subject T09-115-033: diverticular perforation, wound infection stanhvlococcal respiratory
failure, sepsis
This subject was a 41 y/o female who received one dose of ustekinumab 45 mg, and the date
of that dose was October 12, 2006 (Week 12). Op =—————esssstmm——  ; 2ficr
only dose), she experienced a diverticular perforation, and was admitted to the hospital on the
same day. On wesssss . she underwent a Hartman’s procedure. However, she suffered
complications of necrosis and retraction of the ostomy into the abdominal cavity with
development of an intra-abdominal abscess. She developed a MRSA wound infection on b (6 .
emmemes®.  and this event was said to be resolved on === She underwent )
repositioning of the colostomy and drainage of the abscess on  esm— with partial bowel
resection. However, the abdominal wall could not be closed due to bowel swelling and
necrotizing fasciitis involving the anterior abdominal wall fascia, and the wound was closed with
.thesh. The post-operative course was comphcated by sepsis and respiratory failure requiring
ventilatory support. Onset date for the sepsis and respiratory failure was — emm—— and date
of resolution for both was eeem— She was discharged on  enmmme——" At
d1scharge she was tolerating a regular diet and her ostomy was functioning satisfactorily.
Additionally, the abdominal wound was assessed as bemg ready for vacuum assisted closure.

Comment: The reviewer considers that a complicated hospital course could befall anyone with
an intestinal perforation (i.e. in the absence of ustekinumab exposure). While one can not
exclude the possibility that the single dose of ustekinumab contributed to the course of the
infectious complications, the reviewer does not consider it likely.

Subject T-09-129-012: peritonitis; diverticulitis ‘
This subject was a 49 y/o male who received ustekinumab on August 9, September 5 and
November 28, 2006. Previous psoriasis treatment included etanercept. On — ===————
wmmm—  , fter 3 and last dose) he was taken to the emergency room by ambulance
with severe lower abdominal pain, chills and vomiting (several episodes). That same day he was
diagnosed with peritonitis and diverticulitis. He was treated with IV cefoxitin and pain b (6
medication. CT scan of the abdomen and pelvis showed “inflammation with possible foci of free )
air in a loop of the distal ileum adjacent to and possibly demonstrating a fistulous connection to
the sigmoid colon, pneumoperitoneum most likely due to diverticulitis versus primary small
bowel perforation, with adhesions/fistulous connection to the sigmoid colon.” An abdominal
series was done on~ esssmssm  and showed “air and stool throughout the colon, with no
significant air-fluid collections, and no evidence of free air.” Blood cultures taken on
e showed no growth after 5 days. He was discharged on emmmsss  on oral ciprofloxacin,
metronidazole, and probiotic acidophilus.
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Comment: The reviewer finds nothing unusual about this subject’s uncomplicated hospital

course.

Subject T09-300-003._diverticulitis : .

This was a 48 y/o male whose previous psoriasis treatment included alefacept, efalizumab and
“other (certolizumab or placebo). He received ustekinumab on July 24, August 21 and
November 13, 2006. On e . after his 3™ and last dose), he was
diagnosed with a severe serious adverse event of diverticulitis. He was admitted to the hospital
on that same date with a history of pain in the left iliac fossa region and fever. His leukocyte
count was 85,000. He was begun on amoxicillin and metronidazole. He was afbebrile. An b(ﬁ)
abdominal pelvic scan revealed sigmoid diverticulitis with a 17 mm peri-colic abscess, and his
antibiotics were changed to amoxicillin and ciprofloxacin. Repeat abdominal pelvicscan
revealed a decrease in the size of the abscess. He was discharged on  emsmme  and was to
continue antiobiotics for an additional 8 days. On ee——— he underwent a
laparoscopic left hemicolectomy. :

Comment: The reviewer finds nothing unusual about this subject’s uncomplicated hospital
course.

Diverticulitis Sources: Aﬁachment 5 of study reports for T0S and T09

Subject | Age/Sex Dose Serious Event (Verbatim) | Other History
T08-016- | 50 M 90 mg exacerbation of diverticulitis 53 d post 4 | tx’d w/ flagyl levaquin; initial dx of
037 ' dose (Day 253) diverticulitis 2004 w/”occasional”

episodes” since then;
1 subsequent dose of ustekinumab

017-007 { 38M pebto45mg | diverticulitis 54 d post 2™ dose (Day 168) | 4 subsequent doses; no inflammation
: on colonosscpy.; dx later changed to
tenesmus

018-015 | 57TM 90 mg ’ diverticuiitis 11 d post 2°? dose (Day 40) | clinical dx; tx’d doxcyclicne and
‘oxycodone; 2 subsequent doses
(colonoscopy said not to reveal

: B , -|_diverticulitis)
T09 007- | 58 F pcbtodSmg | diverticulitis 17d post 2™ dose (Day 131) | confirmed by CT scan
002 (w/microperforation); antibiotic tx
wicipro & flagyl,
007-039 | 53M 90 mg diverticulitis 45 d post 2™ dose (Day 75) | clinical dx; tx’d wi/cipro flagyl;
' S : - 1 subsequent dose
300-006 | 57M 90 mg .| 76.d post 2™ dose (Day 105) hx of diverticulosis since:1987;

received 1 subeqeunt dose

Comment: Some subjects had a history of diverticular disease (e.g. Subject 300-006) including
recurrent episodes of diverticulitis that predated exposure to ustekinumab (e.g. Subject T08-01 6-
03). Most continued treatment, receiving. at least one additional dose with no reports of
recurrence of abdominal complaints. It is noted too that the diagnosis is questionable for certain.
subjects (e.g. Subjects 017-0070 and 18-015 had no inflammation on colonoscopy). The role of .
ustekinumab, if any, is unclear. The reviewer found no information suggesting that this is a co-
morbidity associated with the psoriasis population (e.g. in the way that diabetes or occlusive
vascular disease are reported to be). This will be among the events to monitor post marketing.
Interestingly, there were no reports of diverticulitis in the data submitted from development of
the product for other indications (see Section 7.4.1).
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Injection Site Reactions

Ustekinumab is packaged in vials of 0.5cc (45mg) and 1.0 cc (90 mg). Therefore, to protect
the blind, subjects in the clinical studies received two injections of 0.5 cc and 1.0 cc of study
agent, e.g. subjects in the 45 mg treatment group received 0.5 cc of ustekinumab and 1.0 cc of
placebo. Thus, the potential existed for subjects to have injection site reactions to both the active
and placebo agents, and the analyses reflected this potential, e.g. if a subject exhibited a reaction
to both-active and placebo, each of these reactions was captured in the appropriate treatment
group. “Injection site erythema™ was the only reaction reported in > 1% of ustekinumab-treated
subjects. The following table presents the reactions for which there were at least two reports in
ustekinumab-treated subjects:

Injection site reactions with > 1 in ustekinumab-treated subjects through the end of the reporting period
(Appendix B.36 of ISS)

riacebo Btvhdothutlinshi
Injection 45 mg Injection 90 mg Injection

Treated subjects by study agent
injection received 2304 1112 1158
Avg number of injections - 78 34 32
“Total mmber of injections 17939 3768 3712
Injections with injection-site _
... _Teactions - 76 (0.4%) 361.0%) 49 {1.3%)
Subjects with 1 or more injection- )
site reactions 60 (2.6%) 027%) 41 (3.5%)
System-organ class/preferred ferm
General disorders and
administration sife conditions 51 Q2.2%) 27 2.4%) 36{3.1%)
Injection site erythema 2109%)y  13(1.2%) 24 2.1%
Injection site pain 14 {0.6%:) 2(0.2%) 8 (0.7%
Iniecfion site swelling 4{0.2%) 1{0.1%) 6(0.5%)
Injection site pruritus 3(0.1%) 2(02%) 3{03%)
Injection site ifritation 2(0.1%) 3(0.3%) 1(0.1%
Ecchymosis 7 (0.3%) 2 (0.2%6) 3(03%)

Comment: The rates of injection sites reactions were similar between the placebo and 45 mg
group and highest in the 90 mg group. Injection site erythema was the only reaction that might
suggest a dose response.

7.3.5 Submission Specific Primary Safety Concerns

Primary submission-specific safety concerns relate to the potential for the product to cause
immunosuppression and would thus be serious infections, opportunistic infections and
malignancies. For the applicant’s product, there may be specific concems in each of these
categories: .
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e Based on the clinical experience in individuals genetically deficient in IL~12/IL-23,
specific infections that might arise in patients treated with ustekinumab include those
caused by environmental mycobacteria and nontyphoid salmonella. No cases were
documented in either category in the safety database.

e The theoretical concern of malignancy based on rodent studies has been previously
discussed. ,

Comment:. In the reviewer’s opinion, the database to date does not suggest a malignancy
signal; however, the duration of follow-up in the database is too short to definitely speak to this
issue, given the-long latency period for malignancies. The numbers of subjects are too few to
definitively-speak to the risk for low frequency events or certain serious infections, opportumstzc
infections and malignancies.

If approved, the applicant’s product would enter an arena in which 5 biologics are approved
Jfor treatment of psoriasis. Other immunosuppressive therapies are also available for the
applicant’s target population. It may become increasingly difficult to attach a signal or
causality to any one agent in a target population in whom previous immunosuppressive therapzes
might have played some contributory role. In some patients, the causative/contributory role of
ustekinumab in certain events, e.g. malignancy, may be difficult to discern, given that many in
the applicant’s target population will likely have had previous exposure to at least one
immunosuppressive product which could have played some role in events which only manifested
during treatment with ustekinumab. For example, 43% of subjects in the Phase 3 studies had
had previous treatment for their psoriasis with an approved biologic (see table of “Summary of
Dpsoriasis medication history; subjects randomized at Week 0 in psoriasis Phase 2 and Phase 3"
in Section 7.2.1). In the reviewer’s opinion, the challenges to attribution of causality, of certain
events, to a single immunosuppressive agent in a patient who has had exposure to previous -
immunosuppressive therapy will likely increase as more of these products become available.

7.4 Supportive Safety Results

7.4.1 Common Adverse Events

Through Week 12

Through Week 12, adverse events were most frequently reported in the “infections and
infestations” system organ class, and events were reported at similar rates across treatment
groups: 23.0% in the placebo group, 26.6% in the 45 mg group, 25.1% in the 90 mg group. The
most common adverse events that occurred through Week 12 in =1% in at least one of: the
ustekinumab treatment groups (i.e. 45 mg or 90 mg) and at a greater rate than placebo were:
nasopharyngitis (7.9% in the placebo group, 8.4% in the 45 mg group and 8.0 % in the 90 mg
group) and upper respiratory tract infection (4.4%, 5.7% and 5.2%, respectively). Adverse -
events that occurred in the first 12 weeks that were in =1% in at least one of the ustekinumab .
treatment groups (i.€. 45 mg or 90 mg) are presented in the following table:
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Number of subjects with 1 or more treatment-emergent adverse events(with frequency of =1% in CNTO
1275-treated subjects) through Week 12 by MedDRA system-organ class and preferred term;

treated subjects in psoriasis Phase 2 and Phase 3 (Table 7 in ISS)
: CNTO 1275
Placebo 45 mg 50 mg Combined
Subjects treated 732 790 792 ) 1582
Avg droration of follow-up {weeks) 12.0 122 21 12.1
Axg exposure (weeks) 40 4.0 40 4.0
Subjects with 1 or more adverse :
events 369 (50.4%) 455 (37.6%) 409 (51.6%) 864 (54.6%}
System-organ classipreferred term
Infections and infestations 158 (23.0%) 210 (26.5%) 199 (23.1%%) 400 {25.9%)
Nasopharyngitis 58(7.9%) 66 (8.4%%) 63 {8.0% 129 (8.2%)
Upper respiratory tract
infection 32 (4.4%) 45 (3.7%) 41 (5.2%) 85 (5.4%)
Sinusitis 11 (1.5%) 11 (1.4%) 10 (1.3%) 21Q13%)
Gastroenteritis ' 9{12%) 12 (I.S%) 6 (0.8%%) 18{1.1%)
Influenza 5£0.7%%6) 8{1.0%) 7(0.9%) 15 {0.9%)
Wiral upper respiratory tract
infection . 2(03%) - §(1.0%) 5 00.6%) 13{0.8%)
Nervous system disorders 58 (7.9%) 74 (9.4%) 78 {9.8%) 152 (9.6%%)
" Headache 33 (4.5%) 45 (5.7%) 47 {5.9%) 92 (5.8%)
Dizziness 8(.1%) 9(1.1%) 18 (2.3%) 2701.7%)
" Musenloskeletal and connective
tissue disozders 72 (9.8%) 81 (10.3%) 67 (8.5%) 148 (9.4%)
., Anthrlgia . 21 (2.9%) 273439 24 (3.0%) 51(32%)
Back pain . B (1.1%} 16 (2.0%) 15 (1.9%) 312.0%)
L Myalgia 6 (0.8%) 11 (1.4%) 11 3.4%) 22(1.4%)
" General disorders and ' _
adminisiration zite conditions 39 (5.3%) 68 (3.6%) 76 {9.5%) 144 9.1%)
Fatigne . 15 (2.8%) 2 (28%) 22 2.8%) 244 Q2 8%)
Tnjection site erythema 3 (0.4%) 8 (1.0%) 13 (1.6%) 21 (1.3%)
Skin and subcutaneous tissue )
disorders . 55 (7.5%) 69 (8.7%) 63 (8.0%) 132 {8.3%)
Pragtus 10 (1.4%) 17 Q2.2%) 1401.8%) 31 2.0%)
Psoriasis 16(2.2%) 304%) 10 (1.3%) 13 {0.8%)
Ecchymosis 2{0.3%) 3{0.4%) B (1.0%) 11{0.7%)
Gastrointestinal disorders 48 (6.6%) 61 (7.7%) 63 {8.0%) 124 (7.8%)
Diarthoaa 12 (1.6%) 20 2.5%) 18 (2.3%%) 38 (24%)
Nausea 11 (3.5%) 12 (1.5%) 12 (1.5%) 24(1.5%)
Raspiratory, thoracic and »
mediastinal disorders 32 (4.4%6) 44 (5.6%) 47 (5.9%) 91 (5.8%)
Pharyrgolszyngeal pain 7 §1.0%) 10{13%) 13 (1.6%) 23(1.5%)
Cough 11 (1.5%) 8(1.0%) 10 (1.3%;) 18¢1.1%6)
Nasal congestion 3(0.4%) 8 (1.0%) 5(0.6%) 13 (6.3%)
Paychiatric disorders ¥l (1.5%) 22 2.8%) 18 (2.3%) 40 (2.5%)
Depression ) 3(0.4%) 9 (1.1%) 5 (0.6%%) 14 (0.9%)
Insomnia 5M.7%} & (1.0%) 4 (0.5%) 12 {D.82%) »
Vascular disorders 14 (1.9%} 19 2.4%) 16 £2.0%) 35Q.2%)
Hypertension 31 (1.5%) 13(16%)  B(1.0%) 21(13%)
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Through End of the Reporting Period : : :

Similarly, through-the end of the reporting period, adverse events were also most frequently
reported in the “infections and infestations” system organ class, and specific events were
reported at similar rates across treatment groups: 24.0% in the placebo group, 45.9% in the
placebo ~ 45 mg group, 38.2% in the placebo - 90 mg, 52.3 % in the 45 mg group, and 53.7%
in the 90 mg group. The rates of adverse events in this system organ class were somewhat
higher in the placebo - 45 mg group when compared to the placebo - 90 group: 45.9% and
38.2%, respectively. The rates were similar between the 45 mg and 90 mg groups: 52.3% and
53.7%, respectively. Nasopharyngitis was the most frequently reported adverse event in this
system organ class, being reported for 8.2% of subjects in the placebo group, 17.8% subjects in
the placebo to 45 mg group, 11.8% subjects in the placebo to 90 mg group, 15.8% subjects in the
45 mg group, and 19.1% subjects in the 90 mg group. Upper respiratory tract infection was the
2™ most frequently reported adverse event in this system organ class, being reported for 5.1% of
subjects in the placebo group, 10.3% subjects in the placebo to 45 mg group, 10.2% subjects in
the placebo to 90 mg group, 15.3% subjects in the 45 mg group, and 13.0% subjects in the 90 mg
group. All other adverse events in this system organ class were reported in < 5% of
ustekinumab-treated subjects. _

Adverse events that occurred through the end of the reporting period in =1% in at least one
of the ustekinumab treatment groups subjects and at a greater rate than placebo are presented in
the following table: ‘

Adverse events in >1% of ustekinumab treated subjects through the end of the reporting period
Source: Appendix B.11 of ISS)

Placebo Placebo > 45 | Placebo— 90 | 45 mg 90 mg
mg mg :

Subjects treated 732 320 364 790 : 792
Avg duration of follow-up- 12.9 26.4 252 37.0 37.2
(weeks) . '
Avg exposure (weeks) 49 17.1 15.0 26.5 26.6
#with =1 adverse event 372 (50.8%) | 210 (65.6%) 227 (62.4%) 626 (79.2%) 613 (77.4%)
System organ class

Preferred term

Infections and infestations 176 (24.0%) | 147 (459%) | 139 (382%) | 413 (52.3%) | 425 (53.7%)

Nasopharyngitis 60(8.2%) |- 57 (17.8%) 43 (11.8%) 125 (15.8%) 151 (19.1%)
Upper respiratory tract 37 (5.1%) 33(10.3%) 37 (10.2%) 121 (15.3%) 103 (13.0%)
infection ’
Sinusitis } 11 (L5%) | 10(3.1%) 5(1.4%) 32 (4.1%) 39 (4.9%)
Influenza 5(0.7%) 14 (4.4%) 10 (2.7%) 30(3.8%) | 31(3.9%)
Gastroenteritis 9(1.2%) 7(2.2%) 10 (2.7%) 30 (3.8%) 27 (3.4%)
Bronchitis 6 (0.8%) 8 (2.5%) 6 (1.6%) 20 (2.5%) 19 (2.4%)
Viral upper respiratory 3(0.4%) 7 (2.2%) " 8(22%) 20 (2.5%) 12 (1.5%)
tract infection .
Urinary tract infection 5(0.7%) 1(0.3%) - 3(0:8%) 19 (2.4%) 21 (2.7%)
Herpes simplex ' 4 (0.5%) 2 (0.6%) - 2 (0.5%) 18 (2.3%) - 18 (2.3%)
Pharyngitis 9 (1.2%) 7 (2.2%) " 6(1.6%) 12 (1.5%) 15 (1.9%)
Gastroenteritis viral 4 (0.5%) 3 (0.9%) 3(0.8%) 16 (2.0%) 11 (1.4%)
Tooth abscess 0 (0.0%) 2 (0.6%) 3 (0.8%) 12 (1.5%) 14 (1.8%)
Ear infection 1(0.1%) 5 (1.6%) 5(1.4%) 9(1.1%) 7 (0.9%)
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Rhinitis 3(0.4%) 1(0.3%) 4(1.1%) 10 (1.3%) 8 (1.0%)
Tooth infection 0 (0.0%) 0 (0.0%) 2 (0.5%) 14 (1.8%) 6 (0.8%)
Cellulitis 4 (0.5%) 2 (0.6%) 1(0.3%) 10 (1.3%) 6 (0.8%)
Pneumonia 2 (0.3%) 3(0.9%) 0 (0.0%) 3(0.4%) 8 (1.0%)
Otitis media 3(0.4%) 1(0.3%) 4 (1.1%) 5(0.6%) 2(0.3%)
Musculoskeletal and -
connective tissue disorders | 76 (10.4%) 35(10.9%) 46 (12.6%) 156 (19.7%) 154 (19.4%)
Arthralgia 22 (3.0%) 8(2.5%) 11 (3.0%) 49 (6.2%) 47 (5.9%)
Back pain 8(1.1%) 8 (2.5%) 7(1.9%) 33 (4.2%) 34 (4.3%)
Myalgia 6 (0.8%) 3 (0.9%) 5(1.4%) 19 (2.4%) 21(2.7%)
Shoulder pain 3 (0.4%) 4(1.3%) 4 (1.1%) 13 (1.6%) 11 (1.4%)
Pain in extremity 5(0.7%) 1(0.3%) 3(0.8%) 12 (1.5%) 12 (1.5%)
Psoriatic arthropathy 12 (1.6%) 1(0.3%) 0(0.0%) 13 (1.6%) 8 (1.0%)
Gastrointestinal disorders 50 (6.8%) 32 (10.0%) 28 (7.7%) 111 (14.1%) 129 (16.3%)
Diarrhea 13 (1.8%) 3 (0.9%) 7 (1.9%) 30(3.8%) 31(3.9%)
Nausea 11 (1.5%) 9(2.8%) 4 (1.1%) 25 (3.2%) 24 (3.0%)
Toothache 3 (0.4%) 2 (0.6%) 4 (1.1%) - 10(1.3%) 14 (1.8%)
Vomiting 4 (0.5%) 1(0.3%) 1(0.3%) 16 (2.0%) 10(1.3%)
Abdominal pain 3 (0.4%) 2 (0.6%) 3(0.8%) 9(1.1%) 10 (1.3%)
Abdominal pain upper 3 (0.4%) 2(0.6%) 2 (0.5%) 7 (0.9%) 10 (1.3%)
Dyspepsia 4 (0.5%) 0 (0.0%) 3 (0.8%) 9(1.1%) 6 (0.8%)
Skin and subcutaneous tissue
disorders 58 (7.9%) 34 (10.6%) 26 (7.1%) 123 (15.6%) 115 (14.5%)
“Pruritus 10 (1.4%) 2 (0.6%) 3 (0.8%) 24 (3.0%) 24 (3.0%)
Dermatitis contact 1(0.1%) 5 (1.6%) 4(1.1%) 12 (1.5%) 11 (1.4%)
Acne 1(0.1%) 4 (1.3%) 1(0.3%) 10 (1.3%) 4 (0:5%)
Urticaria 2(0.3%) 4 (1.3%) 4 (1.1%) 6 (0.8%) 4 (0.5%)
Ecchymosis 3 (0.4%) 1(0.3%) 0(0.0%) - 5 (0.6%) 11 (1.4%)
" "Hyperhidrosis 1(0.1%) 0 (0.0%) 1(03%) 8 (1.0%) 2(0.3%)
Night sweats 5 (0.5%) 4(1.3%) 0 (0.0%) 4 (0.5%). 3 (0.4%)
Nervous system disorders 61 (8.3%) 21 (6.6%) 18 (4.9%) 115 (14.6%) 123 (15.5%)
"Headache 35(4.8%) 11 (3.4%) 11 (3.0%) 64 (8.1%) 71 (9.0%)
Dizziness 9(1.2%) 3 (0.9%) 3(0.8%) 17 (2.2%) 23 (2.9%)
General disorders and
administration site conditions | 40 (5.5%) 22 (6.9%) 19 (5.2%) 107 (13.5%) 114 (14.4%)
Fatigue 15 (2.0%) 7(2.2%) 5(1.4%) 31 (3.9%) 26 (3.3%)
Injection site erythema 3(0.4%) 3 (0.9%) "5(14%) 16 (2.0%) 22 (2.8%)
Edema peripheral 6 (0.8%) 2 (0.6%) 3(0.8%) 11 (1.4%) 11 (1.4%)
Chest pain 3 (0.4%) 1(0.3%) 0 (0.0%) 7 (0.9%) 11 (1.4%)
Injection site pain 2 (0.3%) 2 (0.6%) 0(0.0%) 7(0.9%) 9 (1.1%)
Pyrexia 0(0.0%) 2 (0.6%) 2 (0.5%) 9(1.1%) 5(0.6%)
Injury, poisoning and 31 (4.2%) 29 (9.1%) 27 (7.4%) 108 (13.7%) 91 (11.5%)
procedural complicaations
Skin laceration 3(0.4%) 5(1.6%) 6 (1.6%) 10 (1:3%) 18 (2.3%)
Muscle strain 4 (0.5%) 7(2.2%) 1(0.3%) 11 (1.4%) 11 (1.4%)
Back injury 3 (0.4%) 5(1.6%) 3 (0.8%) 13 (1.6%) 4 (0.5%)
Contusion 3(0.4%) 4 (1.3%) 1(03%) 13 (1.6%) 5(0.6%)
Joint sprain 0 (0.0%) 1(0.3%) 2(0.5%) 13 (1.6%) 5(0.6%)
Procedural pain 0(0.0%) 1(0.3%) 0 (0.0%) 5(0.6%) 10 (1.3%)
Respiratory, thoracic and
mediastinal disorders 34 (4.6%) 20 (6.3%) 26 (7.1%) 91 (11.5%) 87 (11.0%)
Cough 12 (1.6%) 7 (2.2%) 6 (1.6%) 20 (2.5%) 23 (2.9%)
Pharyngolaryngeal pain 7 (1.0%) 5(1.6%) 501.4%) 14 (1.8%) 22 (2.8%)
" Nasal congestion 3(0.4%) 2 (0.6%) 4(1.1%) 12 (1.5%) 14 (1.8%)
Sinus congestion 4 (0.5%) 2 (0.6%) 4 (1.1%) 12 (1.5%) 11 (1.4%)
Rhinitis 1(0.1%) 0 (0.0%) 0 (0.0%) 8 (1.0%) 3 (0.4%)
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Psychiatric dlSOI'dCIS 11 (1.5%) 14 (4.4%) 7 (1.9%) 52 (6.6%) 42 (5.3%)
Insommnia 5(0.7%) 6 (1.9%) 2 (0.5%) 2025%) | 11(1.4%)
Depression ' 3 (0.4%) 5 (1.6%) 3(0.8%) 14 (1.8%) 11 (1.4%)
Arnixiety 1(0.1%) 4 (1.3%) 4 (1.1%) 17 (2.2%) 6 (0.8%)

Investigations _ 22 (3.0%) 13 (4.1%) 10 (2.7%) 49 (6.2%) 42 (5.3%)
Alanin aminotransferase 1(0.1%) 2 (0.6%) 1(0.3%) 8 (1.0%) 14 (1.8%)
increased
Aspartate ammotransferase 1(0.1%) 1(0.3%) 0 (0.0%) 3 (0.4%) 9 (1.1%)
increased ' ,

Vascular disorders 15 (2.0%) 11 (3.4%) 6 (1.6%) 36 (4.6%) 36 (4.5%)
Hypertension 12 (1.6%) 8 (2.5%) 5(1.4%) 23 (2.9%) 21 (2.7%)

Metabolism and nutrtition 14 (1.9%) 16 (5.0%) 5(1.4%) 25 (3.2%) 28 (3.5%)

disorders ) . :
Hypercholesterolemia 1(0.1%) 5 (1.6%) 0 (0.0%) 5 (0.6%) 5(0.6%)

Eye disorders 9(1.2%) 1(0.3%) 3(0.8%) 24 (3.0%) 24 (3.0%)
Conjunctivitis - 3(0.4%) 1(0.3%) 2 (0.5%) 9(1.1%) 5(0.6%)

Neoplasms benign, malignant : _

and unspecified (incl cysts. 5(0.7%) 5 (1.6%) 514%) - 20 (2.5%) 16 (2.0%)

and polyps) . )

Skin papilloma 1(0.1%) 1(0.3%) 2 (0.5%) 10 (1.3%) 4{0.5%)

Ear and labyrinth disorders 3 (0.4%) 3.(0.9%) 1(0.3%) 17 (2.2%) 13 (1.6%)
Vertigo 2(0.3%) 2(06%) - 1(0.3%) 10 (1.3%) 5 (0.6%)

Tuberculosis

Subjects with latent tuberculosis diagnosed at screening were eligible for the study
participation if active tuberculosis had been excluded out and appropriate treatment had been
undertaken (either prior to or simultaneous with first dose of study treatment). A total of 68
subjects met these criteria, and participated in the Phase 3 studies.

Two subjects developed latent tuberculosis after screening, were begun on treatment and
~ continued in the study:

1. Subject C0743T09-002-009

This 34 y/o male had a negative PPD at screening. He developed a positive PPD skin test

58 days after receiving his second dose of 90 mg of ustekinumab. (He had been skin -

tested at work because a co-worker tested positive). His chest x-ray was reported to be

negative and he was treated with isoniazid and pyridoxine. He received a third dose of

- ustekinumab approximately 28 days after the positive skin test, i.e. study treatment was

not discontinued and he remained in the study.
2. Subject C0743T09-013-062 -

This 70 y/o female was diagnosed with latent tuberculosis on study Day 1 and remained

in the study, receiving three doses of ustekinumab by the end of the reportmg perlod

Comment: There were no reports of complications of tuberculosis through the end of the
reporting period.
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PHASE 1 STUDIES:

The applicant conducted 2 Phase 1 studies in the psoriasis development program: C0379T 01
and C0379T02:

C0379T01: [“A Phase I, Single Ascending Dose, Safety, Tolerability, Pharmacokinetic/
Pharmacodynamic Study of the Human Monoclonal Antibody to Human IL-12 (CNTO 1275,
previously referred to as 12B75) in Patients with Moderate to Severe Psoriasis Vulgaris”]

This study was the first-in-human study. It was a multi-center, open-label, dose-ascending,
non-randomized study and evaluated single IV administrations of ustekinumab in subjects with
moderate to severe psoriasis vulgaris. Cohorts were sequentially administered single doses of
either 0.09, 0.27, 0.9, or 4.5 mg/kg of ustekinumab. A total of 18 subjects were enrolled.
Subjects remained in the clinical research unit for at least 72 hours after administration of the
study drug and returned for periodic follow-up through 16 weeks postdose.

Adverse events were most frequently reported in the following body systems: white cell and
reticuloendothelial system disorders (11 of 18 subjects), body as a whole-general disorders (10 of
18 subjects), central and peripheral nervous system disorders (10 of 18 subjects), and respiratory
system disorders (9 of 18 subjects).

Commonly reported adverse events included decreases in T-lymphocyte subsets (10 of 18
subjects (variable and no pattern noted), headache (6 of 18 subjects), cold symptoms (5.0f 18
subjects), and biopsy incision site pain (4 of 18 subjects). Most adverse events occurred in only
1 or 2 of the 18 subjects. There were no specific adverse events that occurred more frequently at
the higher doses (1.0 mg/kg and 5.0 mg/kg)

C0379T02 (“A Phase I, Double-blind, Placebo-controlled Study Evaluatmg the Safety and
Pharmacology of Single Subcutaneous (SC) Administrations of Human Monoclonal Antibody to
IL-12 (CNTO 1275) in Subjects with Moderate to Severe Psoriasis Vulgaris”)

This was a multicenter, randomized, double-blind, placebo-controlled study of single SC
administrations of ustekinumab. A total of 21subjects were randomized (4 or 5 subjects per
cohort) to active or placebo treatment within 1 of 4 sequential escalating dose cohorts (0.27
mg/kg, 0.675 mg/kg, 1.35 mg/kg, or 2.7 mg/kg) across 3 sites. Subjects remained in the clinic for
at least 8 hours after administration of study agent and returned for penodlc follow-up visits
throughout the 24-week study period. :

The body systems with the most frequently reported adverse events were resplratory system
disorders (9 of 17 subjects in ustekinumab treatment groups, 1 of 4 subjects on placebo),
metabolic and nutritional disorders [6 of 19 subjects in ustekinumab treatment groups and 1 of 4
subjects on placebo (all events in this category were CPK elevations; see below)], and white cell
and reticuloendothelial system disorders (5 of 17 subjects in ustekinumab treatment groups ).

Adverse events were most frequently reported in the following body systems: elevated CPK
levels [6 of 17 subjects across the ustekinumab treatment groups (not dose-related) and 1 of 4
subjects on placebo}, decreases in lymphocytes and lymphocyte subsets (4 of 17 in ustekinumab
treatment groups), and upper respiratory infection (4 of 17 in ustekinumab treatment groups) Of
. 6 subjects in the ustekinumab groups with elevations in CPK, 3 had elevations prior to receiving
any product. Of the 3 whose elevations occurred post-injection, CPK-MB values were within
normal limits, and there were no symptoms suggestive of possible etiologies.
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Changes from baseline in T-lymphocyte subsets across time and across dosing groups were
noted. These changes were variable and suggested no relationship between ustekinumab and
changes in CD3+, CD4+, or CD16+/56+ counts.

Other adverse events reported in more than 2 subjects who received ustekinumab were
diarrhea, headache, myalgia, and rhinitis. There were no serious adverse events in this study.
Evaluation of changes in biochemical or hematologic parameters, vital signs, and ECG

parameters across subjects did not reveal any safety concemns related to exposure to ustekinumab.

OTHER INDICATIONS

The applicant has also evaluated the product for treatment of psoriatic arthritis, Crohn’s
disease and multiple sclerosis, and safety data from these development programs are discussed
below.

Psoriatic Arthritis

The applicant is conducting (the study is 6ngoing) a randomized, double-blind, placebo-
controlled Phase 2 study (C0743T10) evaluating 90 or 63 mg ustekinumab (or placebo). A four-
page synopsis, providing for an interim analysis of the data through Week 12, was submitted in

the marketing application, and the safety data were discussed in the ISS.

Comimnent: Per the synopsis of the study, “A Protocol Amendment implemented 19 Apr 2006

(Amendment 2) changed the dosing of subjects from 90 mg per dose to approximately 63 mg per -
procedure used during study dose preparation

dose due to .
(which.reducet_z’ total dose injected by approximately 30%).”

Subjects are treated through Week and followed through Week 36. There are two dosing groups:
* Group 1: 90 (or 63) mg of ustekinumab SC at Weeks 0, 1, 2, 3 and placebo at Weeks 12
and 16 ‘
e Group 2: 90 (or) 63 mg of placebo SC at Weeks 0, 1, 2, 3 and ustekinumab at Weeks 12
and 16. _ .

A total of 146 subjects who had an inadequate response to disease modifying anti-rheumatic
drugs (DMARD:s) and/or NSAIDs and/or prior exposure to anti-tumor necrosis factor (anti-TNF)
therapies were enrolled. . ' '

- There were no deaths through Week 12. -A total of 3 serious adverse events were reported,
and all occurred in the placebo group: myocardial infarction (35 y/o female), non-cardiac chest
pain and gastric ulcer hemorrhage. ’ '

The proportions of subjects reporting any adverse event were 60.5% in the ustekinumab
group and 60.0% in the placebo group. Similar to the psoriasis database, the most frequently
reported adverse events in both treatment groups were upper respiratory tract infection (13.2%
and 8.6%, respectively) and nasopharyngitis (10.5% and 2.9%, respectively). There were no
malignancies or serious opportunistic infections.
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The proportions of subjects experiencing “markedly abnormal” héematology and chemistry
values were reported to-be generally “low and similar” between treatment groups. Elevated non-
fasting glucose levels were observed on at least 1 occasion in 11.8% in both treatment groups.
Two placebo-treated subjects (5.4%) and 1 ustekinumab-treated subject (2.1%) had a change in
fasting glucose from < 126 mg/dL to =126 mg/dL at 1 and/or 2 postbaseline visits through
Week 12. :

A higher proportion of subjects discontinued study agent due to adverse events in the placebo
group (5.7%) as compared to the ustekinumab group (1.3%). The most common reason(s) for
discontinuation was because of worsening of underlying psoriasis and/or psoriatic arthritis.

Comment: It is unclear whether “markedly abnormal” was defined as it was in the Phase 3
studies.

Crohn’s Disease

One study was conducted for Crohn’s disease, C0379T07 (and the development program is
ongoing). The study was a Phase 2a, multicenter, randomized, blinded, placebo-controlled study
in 131 subjects with moderately to severely active Crohn’s disease and evaluated

o 4 doses of 90 mg SC ustekinumab or
o 1 dose of 4.5 mg/kg IV ustekinumab placebo

Subjects were followed for safety throughWeek 28. Two populations were enrolled:

o Population 1: Subjects with moderate to severely active Crohn’s disease, despite
treatment with 5-ASA compounds, antibiotics, corticosteroids, and/or
immunomodulators, including anti-TNF agents, were treated in the placebo-controlled
portion of the study. Subjects were treated with IV or SC ustekinumab with matching
placebo. Subjects in either the IV or SC placebo groups crossed over at Week 8 to
receive ustekinumab while the subjects randomized to ustekinumab received placebo to
maintain the blind.

e Population 2: Subjects who failed to respond to infliximab at the maximum approved
dose and treatment regimen for Crohn’s disease as defined in the U.S. package insert
were treated in the open label portion of the study. Subjects received IVorSC
ustekinumab initially and did not receive additional study agent after Week 8. There was
no placebo control in the popula‘uon

No deaths occurred during the Crohn’s disease study.

Through Week 8 in Population 1, serious adverse events occurred in 3 (5.8%) subjects
in the combined SC and IV placebo group and 2 (3.8%) subjects in the combined SC and
IV ustekinumab group. Through Week 28, 6 (6.5%) subjects in Population 1 and 4 (14.8%)
subjects in Population 2 had serious adverse events. Most serious adverse events were related to
Crohn’s disease. The narratives of the serious adverse events were not presented by Population 1
or 2 in the study report, nor will subjects be presented by treatment group in the following table:
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Serious adverse events (Source: Attachment 5 of study report for T07)
Age/sex (route:dosed | Event Day of event relative to last
or treatment group) ustekinumab
31 y/o male (SC) paranasal sinusitis and syncope sinusitis 135 days after 4° dose) syncope
' (2™ episode; 153 days after 4™ dose)
24 y/o female (SC) pancréatitis (190 days after 4 dose)
62 y/o male (IV) small bowel obstruction (35 days after ony dose)
30 y/o male (SC) Crohn’s disease with stricture 41 days after 4” dose
63 y/o male (placebo) | exacerbation of Crohn’s disease; partial small | n/a
' bowel obstruction
26 y/o male (placebo) | small bowel stricture and NSAID mduced n/a
ulcer
56 y/o female (SC infectious gastroenteritis 90 days afier 4™ dose
53 y/o female (IV) partial small bowel obstruction 144 days after last dose
57 y/o male (SC dehydration 217 days after 4° dose
31 y/o male (IV): Crohn’s terminal ileitis 148 days after only dose
33 y/o female (IV): 1.disseminated histoplasmosis 1. date not specified
2.Crohn’s flare 2. 140 days after only dose
3. syncope 3. 188 days post dose dose
56 y/o female (IV): acute Crohn’s flare-up with partial bowel 319 days after only dose
obstruction .
63 y/o male (SC): kidney stone and kidney stone-stent placement | 107 days-after 4® dose and
253 days after 4” dose
42 y/o female (IV): colon stenosis; pneumothorax 168 days after only dose
) 172 days after only dose
35 y/o female worsening Crohn’s disease; erythema n/a
(placebo): nodosum
53 y/o male (IV): 1. coronary artery disease 1. diagnosed 2 days after only dose with
2. prostate cancer onset of chest pain 6-7 after infusion
) - 2. 63 days after only dose :
47 y/o male (IV): worsening of pain right infection of right knee |-320 days after only dose;
incision site lower leg) post knee replacement 323 days after only
dose
39 y/o female (SC): perforated colon; abdominal abscess 1m304 days after 4% dose 2.322 days after
. 4" dose

Through Week 8, the propbrtioii of subj ects with an adverse event was 71.2% in the
combined SC and IV ustekinumab group and 78.8% in the combined SC and IV placebo group.

The proportion of subjects with adverse events in the SC ustekinumab group (68.0%) was similar
to the proportion in the IV group (74.1%). Gastrointestinal disorders was the system-organ class
in which the highest proportion of subjects reported adverse events: 32.7% in the combined SC
and IV ustekinumab treatment group compared with 48.1% in the combined SC and IV placebo
group. Adverse events occurring in = 5% of ustekinumab-treated subjects were abdominal pain
(11.5% and 11.5%), headache (11.5% versus 15.4%), Crohn’s disease (7.7% and 13.5%), upper
respu'atory tract infection (7.7% and 5.8%), pruritus (5.8% and 0.0%), rash (5.8% and 5. 8%),
pyrexia (5.8% and 5.8%), arthralgia (5.8% and 5.8%), and anxiety (5.8% and 0.0%).

In the infections and infestations system organ class through Week 8 (in Population 1), there
were two events for which there were more than one report in ustekinumab subjects, and both
were in subjects treated via the SC route: upper respiratory tract infection [3 subjects (12.0%)
and similar to placebo at 11.5%)] and nasopharyngitis [2 subjects (8.0%); no reports in other
treatment groups]. Upper respiratory tract infection and nasopharyngitis remained the two most
comumon events in this system organ class when both Populations 1 and 2 are considered (i.e.
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subjects in ustekinumab arms). In Population 2 through Week 28, upper respiratory tract
infection was the most commonly reported adverse event in the infections and infestations
system organ class [1 (7.1%) in SC subjects and 3 (23.1%) in IV subjects], followed by
“Gastroenteritis viral”, reported only in the IV group in 3 subjects (23.1%).

Malignancies were reported for 2 subjects. In addition to the report of prostate cancer (see
serious adverse events), a 43 y/o female (SC) was diagnosed with a basal cell carcinoma (lip;
300 days after 4" dose) and squamous cell carcinoma (leg; 320 days after 4 dose).

Comment: The subject diagnosed with the NMSC’s had a history of sunbathing in her youth and
reported being a then “current” user of tanning beds.

The following table presents all events reported in the cardiac disorders system organ class
through Week 8 in Population 1 (the placebo-controlled population):

All Adverse Events Reported in the Cardiac Disorders System Organ Class through Week 8 (Population 1)
Source: Attachement 4.4 of study report for C0379T07

sC v
CNTO 1275 CNTO 1275
Placebo Y0 mg Placebo 45 mglkg’
 Cardiac disorders 2(7.7%) 0 (0.0%) . 1(38%) 2(74%)
Coronary artery disease 0 (0.0%) 0°(0.0%) 0 (0.0%) 13.7%)
:Palpitations - 1(3.8%) 0(0.0%) 0 (0.0%) 167%)
Angina pectoris 0 (8.0%) 0(0.0%) 1(38%) 0 (0.0%)

.. Tachycardia 1{3.8%) 0 (06.0%) 0(0.0%) - B {00%)

--In Populations 1 and 2, through Week 28, 4 cardiac events were reported: atrial flutter in 1
subJ ect (1.7%) in the SC group, and 1 report each of tachycardia (1 7%) coronary artery disease
(1.7%) and palpitations (1.7%) all in the IV group.

Multiple Sclerosis

bi4)

™ . The applicant conducted two studies in subjects with MS.
C0379T03 was a Phase 1 dose-escalating study in 20 subjects and evaluated 4 single doses of
ustekinumab (maximum dose of 2.7 mg/kg) versus placebo. Subjects were followed for safety
through Week 16.
C0379T06 was a Phase 2 multicenter, double-blind, placebo-controlled, randomized studyof -
249 subjects and evaluated 4 dose regimens (200 subjects were randomized to ustekinumab
treatment):

o 27mgatWeeks0,1,2,3,7,11, 15, and 19

e 90 mgat Weeks 0,1, 2, 3, 11, and 19; Placebo at Weeks 7 and 15
e 90mgat Weeks 0, 1,2,3,7,11, 15, and 19

e 180mg at Weeks 0, 1,2,3,7,11, 15, and 19

Per Section 2.1.2.2 of the ISS, the data presented for the Phase 2 study in the ISS were
through Week 37. Per Section 2.1 of the “abbreviated” study report, the protocol specified
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follow-up through Week 71;
- All subjects had

completed treatment when the study was terminated. Of the 249 subjects randomized, 50

(20.1%) had thelr last follow-up visit at Week 71. :

Comment: Safety data collected from Weeks 37 to 71 appears to have been limited to serious

adverse events, malignancies, adverse events related to the final blood draw, and pregnancies.

Most subJects * final follow-up visits occurred at Weeks 48 or 59 — eem—in—"; b(4)
| om————

There were no deaths in the multiple sclerosis development program.

One serious adverse event was reported an ustekinumab-treated subject in the Phase 1 study
(through Week 16): breast cancer in a 53 year-old female 2 to 3 weeks after administration of
study product. She had a history of breast cysts and bem gn breast blOpSlCS and her mother died
of breast cancer at age 37.

In the Phase 2 study, 6 ustelqnumab-treated sub_]ects and one placebo-treated subject -
experienced serious adverse events through Week 37 of follow-up:

e 50 y/o female (180 mg): rotator cuff tear -

* 43 y/o male (27 mg): squamous cell carcinoma of left tonsil (6 days after 8™ dose)

¢ 44y/o female (90 mg): depression, vomiting, dehydration

e 53'y/o female (27 mg) : colon cancer (adenocarcinoma with one positive node ; 12 days
after 7™ dose) ’
32 y/o male (90 mg): dyspnea
» 47 y/o female (27 mg): exacerbation of pain (cervical and lumbosacral spine)
e 23y/o male (placebo): flank pain

An additional 6 subjects experienced adverse events through the Week 71 follow-up:
* 64 y/o female (90 mg): cerebrovascular accident (246 days after 7% dose)

39 y/o female (90 mg): “acute GI symptoms (nausea, stomach spasms)” _
39 y/0 female (180 mg): “potential steroid induced arrhythmia” (133 days after 8™ dose)

* 44 y/o female (90 mg): worsening depression, vomiting, dehydration
40 y/o female (180 mg): hospitalization for removal of benign vocal cord polyp (149
days after 8% dose)

* 56 y/o female (90 mg): basal cell carcinoma (335 days after the 4™ dose)

Comment: A total of 4 malignancies were reported and all were reported as serious adverse
events (above). Three of these subjects had factors which might have increased thezr risk for. the
type of malignancy seen:

* The subject with breast cancer’s mother died young (37 years) of the same

o The subject with tonsillar cancer had a history of smoking,

*  The subject with colon cancer had a family history of this (also progressive anemia ﬁom
one week after randomization suggests this disease process may have already been
underway).

Curiously, the subject with basal cell carcinoma was “admitted to the hospital and underwent
excision of a frontal skin tumor.” The meaning of “frontal” is unclear, as is the reason (e.g.
size) for removal requiring hospitalization.
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In the Phase 2 study, 170 (85.0%) subjects in the combined ustekinumab group and 38 (77.6%)
subjects in the placebo treatment group had at least 1 adverse event. Infections and infestations
was the most frequently reported category for all treatment groups: 48.0% for the combined
ustekinumab group and 51.0% for the placebo group. As in the psoriasis ISS database, the most
frequently reported events in each treatment group were upper respiratory tract infection and

nasopharyngitis.

Comment: While there were no serious infections, the proportions of subjects requiring oral or
parenteral antibiotics were higher in ustekinumab treatment groups. The events for which there
Were more than one report in a treatment group are presented in the Jollowing table (Source:
abbreviated study report):

Attachment 4.10 Nnmber of subjects with 1 or more treatment-emergent infections requiring oral or parenteral antimicrobial
treatment by MedDRA system-organ class and preferred term; treated subjects

CNTO 1275
Placebo 27 mggiweeks S0mpoBweeks S0mgqd weeks 180 mg qd weeks
Subjects freated 49 51 47 : 52 50
Avg duration of follow-up {wveeks) 366 364 3638 345 36.1
“Avg exposure (weeks) 192 191 18.7 18.1 189
‘Subjects with 1 or more infections
"requiring treatmsnt ) 8{16.3%) 19(37.3%) 13 27.7%) 12 23.1%9) 12 (24.0%)
System-organ class/preferved term . ) ]

" “Infactions and infestations 5(16.3%) 19 {37.3%) 13 27.7%) 12 (23.1%8) 10 26 0%)
Upper respiratory tract infection D (0.0%) 3{59%) 5 €10.6%) 3 (5.8%%) 3(6.8%)
Uhinary fract infection 4 (8.2%) 2(3.9%) 2{4.3%) 2(3.8%) 5¢10.0%6)
Bronchitis 12.0%) 2(39%) 2{4.3%) 0 (0.0%) 0 {0.5%)
Nasopharyngitis . 0(00%) 0 {0.0%) 244.3%) 0 (0.0%) 2{4.0%)

 Sizusitis 2¢4.1%) 3(59%) 5{0.0%) 1(1.9%) 0(D.0%)
Pharyngitic 0 (0.0%) 2{(35%) B {0.03%) 0 {0.0%) 162.0%)
Otitis media 0(0.0%) 0 {D0%) 0 {0.0%) 2(3.8%) 000.0%)

R:espirato:j, thoracic and mediastinal

disorders 0 (0.0%) 2(3.9%) 0 (0.0%) 0 {0.0%) 0 (0.0%)
Congh 0 (0 0%) 2033%) 0 (0.0%) 0 {0.0%) 0 (0.0%)

“Cardiac disorders” through Week 37 in the Phase 2 trial are below (Source: Attachment 4.4 of
the abbreviated study report):

Placebo 27mgqd weeks 90mgq8 weeks 90 meqdweeks 180 mg g4 weeks

Cardiac disorders 12.0%) 4 (7.8%) 0 (0.0%) 0 (0.0%) 1(2.0%)
Angina pectoris 0 (0.0%) 1(2.0%) 0 (0.0%) 0 (0.0%) 1(2.0%)
Palpitations 0(0.0%) 2(3.9%) 0 (0.0%) 0 (0.0%) 0 (0.0%)
Bradycardia 0(0.0%) 1(20%) 0 (0.0%) 0 (D.0%) 0 (0.0%)
Cardiac flutter 172.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)

Decreased absolute lymphocytes was the hematology value that was most frequently out of
range, and the percentage of subjects with this event was similar across treatment groups, with
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18 (9.0%) of subjects in the combined ustekinumab treatment group and 6 (12.2%) of subjects in
the placebo treatment group. Decreased calcium was the chemistry value that was most
frequently out of range, and the number of subjects with this event was similar across treatment
groups, with 6 (3.0%) subjects in the combined ustekinumab treatment group and 2 (4.1%)
subjects in the placebo treatment group. There were no subjects with “markedly abnormal”
(definition not found) post-baseline glucose levels.

Conclusions on Safety Data in Other Indications

The safety data from study of ustekinumab for other indications raised no new safety
concerns. There were no reports of diverticulitis in any of the other development programs.
There were no reports on infections by nontuberculous mycobacteria or salmonella. The
occlusive vascular events seen in the psoriasis studies may be reflective of that population (and
associated comorbidities/riks factors).

Comment: It is noted that for psoriatic arthritis and Crohn’s disease subjects are required to
have had an inadequate response, failed and/or had previous exposures to other therapies (e.g.
anti-TNF agents), i.e. the product was evaluated as second-line therapy. The applicant proposes
the product as first-line therapy for psoriasis.

7.4.2 Laboratory Findings

The applicarit applied the following criteria to make a determination that laboratory values
were “markedly abnormal”:
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Table 1 Markedly Abnormal Criteria for Laboratory Values
Hematology Test Criteria for Markedly Abnormal Status
RBC {x10%/pL) =30x10°
Hemnglobim (g/dL) Decrease =2 AND Vake < 10.0
Hematocrst (%) Vahe < 27
Platelets &x10°/pL) Percent decrease > 30 AND Value <75
WRBC (x10°/uL) Value <2.¢:OR Valve =20.0
Eosinophils, absolute (x10°/uL) | Percent increase > 100 AND Value > 0.8
L cytes, absolute Percent decrease = 33 AND Value <1.0
&10°L) )
Neutrophils, absolute (x10°/uL) | Percent decrease > 33 AND Vale <1.5
Chemnistry Test Criteria for Markedly Abnormal Statas
BUN/Urea (mg/dL) Percent increase 2 66 AND Vahae =40
Creatimme (mgfdL) Percent ncrease > 66 AND Valne > 1.3
Total bilirabm (mg/dL) Percent increase 2 100 AND Value > 3.0
Alkaline phosphatase (TU/L) Percent increase > 100 AND Value =250
- ALT @U/L) Percent increase > 100 AND Vahe > 150
AST JQU/L) Percent increase 2 100 AND Value > 150
Sodmm {mEq/L) - {Increasze > 10 AND Value =150) OR(Decxease" 10 AND Valne <
120y
Potassinm {raEq/L) (Increaze 2> 0.8 AND Value > 6.03 OR (Decrease 2 0.8 AND Valve <
Glucose (mg/dL) (Pemenimuease>50%ﬁ?ﬂ)va1ue“160)0k(pexmdmase>
33% AND valoe < 55)
Chionde (mEq/L) Value =< 85 OR Vale = 120
Calcram {mg/dL} {Increase > 2.0 AND Value > 11. 5)0Rﬁ)ecrease>leNDValue
=75
Alburain (g/dl) Decrease 2 1.0 AND Value <3.0
Total protem (g/dLy Value < 4.5 OR Value > 10.0
Note: Increases and decreases ahove ave relative to the baseline value.

Source: Revised Statistical Analysis Plan for study T08

Comment: These criteria are reasonable.

The proportions of subjects with markedly abnormal laboratory values were generally
comparable between placebo and ustekinumab treatment groups. No changes in routine
laboratory parameters (hematology and chemistries) in Phase 1 raised safety concerns suggesting
a treatment effect from ustekinumab, or an effect that should be specifically targeted for

additional evaluatlon in later development.

Lymphocytes

There was no consistent effect on T-lymphocyte subsets in the Phase 1 studies.

Lymphocytes were further evaluated through Week 32 in the Phase 2 study (this study was 36
weeks in duration). Evaluations included absolute counts, CD3+, CD4+, CD8+ T cells, the
CD4:CD8 ratio, CD19 B cells, and natural killer cells. No pattern suggesting ustekinumab effect

emerged.
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Hematology
Through Week 12

Rates of markedly abnormal changes in hematology laboratory values were generally similar
between the treatment groups. Lymphocytes were the only parameter to qualify as markedly
abnormal (decrease) in more than 1% of subjects: 3.2% of subjects in.the placebo group, 2.4%
in 45 mg group and 1.4% in the 90 mg group.

Markedly Abnormal Hematology Values through Week 12 (Source Appendix B.75 ISS)

Placebo 45mg 90 mg
Subjects treated 732 00 ™
RBC {decreased)
n 730 788 792
Subjects with any sbnormal
value 0 (0.0%) 1(0.1%) 0 [©.0%)
Subjecis with > 1 abnormal ) .
value a(d0%) 0(0.0%) ¢ 08%)
WBC (elevated) : _
n 30 788 92
Subjects with any abnormal
value ’ 1{0.1%) 0 {0.0%) 110.1%)
Subjects with > 1 sbnormal
 value T G{D0%) . D(OR%) © O{0.0%)
WBC (decreased) .
n 730 788 . 792
. Subjects with any abnormal
valne 0{0.0%¢) 1{0.1%) 0 (0.0%)
Subjects with > 1 abnopmal '
value 0{0.0%) 0 (D.0%) ¢(0.0%)

continued on next page
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Neutrophils, absolute {decraazad)
a 730 788 792
Subjects with any abnormal
walne : 1(0.1%) 3(04%) 1{0.1%)
Subjects with > 1 abnormal
value 0{0.0%) 1{0.1%%) 0{0.0%)
Lymphocytes, absolute {(decreased)
o 730 788 792
" Subjects with any abnormal
valne 23 (3.2%) 19 (2.4%) 11 (1.4%)
Subjects with = 1 abnormal '
value 3 ¢0.4%) 5 {0.6%%) 2 (0.3%)
Eosinophils, absolute (elevated) : ’
n 730 788 792
Subjects with any abnormal
valus 7(1.0%) 5 (D.6%) 7 (0.9%)
Subjects with = 1 abnormal
value 1{0.1%) 2(0.3%) 2¢0.3%)
Platelets (derraazed)
n 730 738 792
Subjects with any abnormal )
value 040.0%) 0(0.0%) 1{0.1%)
Subjects witk > 1 abnormal
value 0{0.0%) 0{0.0%) 0 {0.0%)
Nentrophils, abeolute {decreaszed) -
n ) 730 788 92
Subjects with any abnormal
value 1{0.1%) - 3{04%) 1(0.1%)
Subjects with=> 1 abnormal
walue 0 (0.0%) 1(0.1%) 0 (0.0%)
Lymphocytes, absolute (decreased)
n B0 788 792
Subjects with any abnormal ’
valna 23 (32%) 19 2.4%) 11 (1.4%)
Subjacts with > 1 abnormal
valoe : 304%5) 5(0.6%) 2{03%)
Eosinophils, absolute {elovated)
n 730 788 792
Subjects with any abnormal '
valne 7(1.0%) 5 (0.6%) 7{02°%)
Subjects with> ] abnoxmal .
valoe 1(8.1%%) 2{6.3%) 2{03%)
Flatelets (decreased)
n 730 788 792
Subjects with any abnoemal
wale . 0 (0056} 0{0.0%) 100.1%)
Buhjects with = 1 abnormal
valne 0{0.0%) 0{0.0%) 0{0.6%)
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Through the End of the Reporting Period

The most commonly reported markedly abnormal hematologic changes penamed to

lymphocytes and eosinophils as presented in the following table:

Markedly Abnormal Hematology Values Through the End of the Reportmg Period
(Source Appendix B.76 ISS)

Placebo Placebo —» 45 mg  Placebo — 90 mg 4S mg W mg
Subjects treated 732 320 364 0 792
RBC (decreased)
n 730 319 3654 788 792
Snbjects with any abnormal value 0 (0.0%) 0 (D.0%) 0(0.0%) 140.1%) 0{0.0%)
Subjects wifk > 1 abnermal vaina 0 (0.0%) 0(0.0%) 0(00%) 1(0.1%) 00.0%)
Hemoglobin (decieased)
n 730 319 354 788 792
Subjects with any abnormal value D (0.0%) 0 (D.0%) 0 (0.0%) 160.1%) 1{0.1%)
Subjects with > 1 abnormal value 0 (0.0%) 00.0%) 0 {0.0%) 1{0.1%) 1{0.1%)
Hematocsit (decreased) :
n 730 119 364 738 T2
Subjects with any abnonmal value D (0.0%) 0 {8.0%) 0(0.0%) 010.0%) 1{0.1%)
Subjects with > 1 abnormal value 0(00%) 0 (0.0%) 0 (0.0%: 0{0.0%) 1{0.1%)
WBC {elevated)
n 730 319 364 788 792
Subjects with any abnormal value 1(0.1%) B {0.0%) 1(0.3%) 1¢0.1%) 1{0.1%)
Subjects with > 1 sbnormal valne {{00%) 0 (D.D%) ) (0.3%) 0000%) 0{0.0%)
WBC (decreased)
n 3D 319 364 788 792
Subjects with any abnormal value 000.0%) G {0.0%) 0 (0.0%) 1(0.1%) 0 (0.80%)
Subjacts with > 1 abnermal value 0 0.0%) 0(0.0%) G (0.0%) 40030 0 (0.6%)
Neutrophils, absolute (dacreased)
n ' 730 319 354 738 792
Subjects with axy abnormal value 1(0.1%) 10.3%) 1403%%) 50.6%) 5 {0.6%)
Subjects with » 1 abnoymal watna 0 (0.0%) 0 {D.0%%) 0 (0.D%) 4 (0.5%) 1 ¢80.1%%)
Lymphocytes, absolute (decreased)
n 730 319 354 788 792
Subjects with any dbnonmal value - 24 (3.3%) 742.2%) 10 (2.7%) 39 (1.9%) 39 {4.9%}
Subjects with > 1 abnormal value 3 {04%) 1{03%) 2(05%) 10 (1.3%) 10 (1.3%)
Eosinophils, absclute {elevated)
n 730 319 364 788 792
Subjects with any abnommal valua T(14%%) 5{1.6%) 6(1.6%) 13(1.6%) 192.4%)
Sulyects with = 1 abnormal valne 140.1%) 0 {0.0%) 3 {0.8%) S€0.6%) ) 9 ¢1.1%%6)

Comment: No hematologic events were reported as serious adverse events.
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Clinical Chemistry

Through Week 12

The only clinical chemistry value in thch markedly abnormal changes were observed in
more than 1% of ustekinumab subjects was elevated nonfasting glucose, which occurred in
6.7% of subjects in the placebo group, 5.5% in the 45 mg group and 5.1% in the 90 mg group.
However, approximately twice as many subjects in both ustekinumab treatment groups had more
than one markedly abnormal nonfasting glucose: 1.2% of subjects in the placebo group, 2.2%
in the 45 mg group and 2.3% in the 90 mg group. The proportions in ustekinumab-treated
‘subjects were similar between treatment groups.

Markedly Abnormal Nonfasting Glucose through Week 12 (Source Appendix B.77 ISS)

Placebo 35 mg 90 mg
on-fasting glucose {elevated)
a 730 788 - 792
Subjects with any abnormal
walne . 49 (6.7%) 43 (3.5%) 40 (5.1%)
Subjecis with > 1 abmormal
] 9 (12%) 17 2.2%) 18(2.3%)

Baseline and Week 12 fasting glucose levels were evaluated to determine the rates meeting
the World Health Organization diagnostic criterion for diabetes, i.e. a fasting glucose =126
mg/dL.

Shift table of fasting glucose at Week 12; treated subjects in psoriasis Phase 3 (Source: Appendix B.7 ISS)

Placebo 45mp 90 mg
Bazeline Status Baseline Status Baseline Statos
< 126 mgfdl, > 126 mgrdl. < 126 mg'dl 2126 mg/dl <126 medl. - 2 126mp/dl
Baseline 540 59 572 5 573 32
Week 12 '
n* 499 53 535 - 48 533 47
<126 mg/dL 477 (95.6%) 13 24.5%) 324(379%)  17(354%) - 3170970%) 11 (23.4%)
> 126 mgidl® 2 (44%) 40 (75.5%) NERI% 31{64.6%) 16 (3.0%) 36.(76.6%)

¢ The denommatnrfo!thepmtagexsbasedonthemmberofsnbjeds(n)mthboﬂ:abaaehm and follow-np measurement within a treatment group and
baseline status.

® Based on dizgnostic criteria from Dafinition, Diagnosis and Classification of Diabetes Mellitus and Irs Canq)bmm Report of 2 WHO Consultation. Partl:
Dingnosiz and Classificarion of Diabetez Mellinis. Geneva, World Health Organization, 1999

Among subjects with a baseline fasting glucose < 126 mg/dL, the rates of subjects who
developed elevated fasting glucose =126 mg/dL at Week 12 were comparable in all groups:
4.4% of subjects in the placebo group, 2.1% in the 45 mg group and 3.0% in the 90 mg groups,
respectively. Among subjects with a baseline fasting glucose =126 mg/dL, the rates of subjects
who had fasting glucose < 126 mg/dL at Week 12 were comparable between the placebo and 90
mg groups at 24.5% and 23.4%, respectively and highest in the 45 mg group at 35.4%.

Through the End of the Reporting Period
Again, the most frequently reported markedly abnormal clinical chemistry value through the
end of the reporting period was an increase in nonfasting glucose levels. No dose :
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response was observed, and comparable proportions of subjects in the 45 mg and 90 mg
groups and the placebo - 45 mg and placebo - 90 mg had markedly abnormal changes
in nonfasting glucose.

Markedly Abnormal Nonfasting Glucose through the End of the Reporting Period (Source: Appendix B.79
ISS)

: ) CNTO 1275
Placebo Placebo - 43 mz  Placebo — 90 mg 45 mg 90 mg
Non-fasting glucose {elevatad) : .
n 730 233 354 788 792
Subjects with any abnormal valne 51 (7.6%) 38(11.9%) 35 (9.6%) 89 (11.3%) 93 (11.736)
Subjects with > 1 abnorma)l valne 11 (1.5%) 21 (6.6%) 19 (3.2%) 51 (5.3%) 46 (5.8%)

Hemoglobin Alc¢

Hemoglobin Alc levels were obtained at baseline and every 12 weeks in the Phase 3 psoriasis
studies to evaluate the impact of ustekinumab on glucose homeostasis.

Summary ef hemoglobin Alc (Soilrce: Appendix B.80 of ISS)

CNTO 1275
Placebo 45mg 90 mg Combined
Subjects treated 665 664 666 1330
Hemoplobin Ale (%)
Baseline ] .

r : 654 656 660 1316
Mezn + 5D 5.86:0990 586:1.076 S5E8+0984  S8721.030
Median , 5.60 5.60 5.70 5.60
1Q range {3.30, 6.00) (5.40, 6.00) (5.40, 6.00) (5.40, 6.00)
Range G127 (38,16.1) (42, 13.D) (38, 161)

Weelk 12 ) .

n : 649 652 649 1301
Mean = 5D 389+0008 59221047 59110932  501:090]
Median ' 570 5.0 5.70 5.70
1Q range . (540, 6.10) (5.40, 6.00) (5.4, 6.00) {5.40, 6.00)
Range G112 3.9,15.79) (38,124 (38,157

Increase in hemoglobin Ale (%)
from baseline at Week 12
n 638 646 646 1292
Subjects with ncrease 2 1% 5 (0.8%) 10 (1.5%) 8(1.2%) 18 {1.4%)

Subjects with incrense 2 2% 1(02%) 2{03%) 2(03%) 4(0.3%)

The lei}els remained stable in all groups. during the placebo-controlled period and were
comparable between the placebo and ustekinumab groups.

Comment: These analyses suggest no adverse impact of ustekinumab on glucose homeostasis.
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D-dimer
D-dimer levels were obtained at baseline and Week 12 to evaluate the impact of
ustekinumab on occult thrombosis.

Shift table of D-dimer at Week 12; treated subjects in psoriasis Phase 3 (Appendix B.81 ISS)

Phacebo 45mg 90 mg
Baseline Status Baseline Status Baseline States
Normal . Ab ) Tormal Ab: 1] Normal At
Baseline ) 331 110 550 96 557 95
Week 12
n* 518 104 536 92 538 92
Nomnal® 468 (51.1%) 34 (32.7%%) 498 (929%) 34 (37.0%) 498 (92.6%) 43 (46.7%6)
Abnormal 46 (8.9%) 70 {673%) 38 (7.1%) 58 (63.0%) 40 {7.4%) 49 (53.3%)
* Thed ) for the p t isbasedm!henmnberofsubjec:s(n)wiﬂ\bothabase}inemdfollow-\qa t within a freatment group and
baseline status.

* The reference range is defined 2s 010 S 316 ng/mi..

Among subjects with a normal D-dimer at baseline, most (> 90%) had normal levels at Week 12,
and the rates of subjects who developed an abnormal D-dimer at Week 12 were highest in the
placebo group. Among subjects with an abnormal baseline D-dimer, the rates of subjects who
had a normal D-dimer at Week 12 were highest in the 90 mg group.

Comment: The results suggest that ustekinumab does not adversely impact D-dimer levels.
C-reactive Protein

C-reactive protein (CRP) levels were obtained at baseline and Week 12 to evaluate the impact
of ustekinumab on cardiovascular risk.

Shift table of CRP at Week 12; treated subjects in psoriasis Phase 3 (Appendix B.82)

Flacebo 45mg : BOmg
Baseline Status Baseline Status Baseline Status.

Normal . Abnormal Normal Abnormal Normal Abnormal

Baseline - 452 . W 472 159 463 199

Week 12 i

n* 240 1194 465 187 454 182
Normal* 410 {93.2%%) 54 (27.8%) 437 (54.0%) 82 (43.9%%) 419 (923%) 85 (44.3%)
Abneroal 30 (6.8%) 140 (72.2%) 28 (5.6%) 103 (56.1%) 35(7.7%) 107 {55.7%)

R Ti:edmnmmamrfw&eymemageisbzsedonthemmbwe&'subjem@)withbathabasgﬁneandfoﬂow—npmzmmwkhinammgmupud
baseline statns.
Among subjects with a normal CRP at baseline, most (> 90%) had normal levels at Week 12,
and the rates of subjects who developed abnormal levels at Week 12 were highest in the 90 mg
group and lowest in the 45 mg group. Among subjects who had an abnormal baseline CRP,
more subjects in ustekinumab treatment groups had normal CRP at Week 12 than did in the
placebo group. Of subjects who had abnormal levels at baseline, more subjects in ustekinumab
treatment groups had normal CRP at Week 12 than did in the placebo group.

Comment: These results suggest that ustekinumab does not increase CRP levels. It might have
been interesting to see how d-dimer and CRP levels did beyond Week 12.
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7.4.3 Vital Signs

Blood pressure, pulse, and temperature were measured in the Phase 1 psoriasis studies.

No vital sign measurement was assessed as being clinically significant by the investigator in
study C0379T01. There were no substantial differences in the median values for any of the vital
sign measurements at any time point between subjects who received placebo and those who
received ustekinumab in study C0379T02. One ustekinumab subject had “markedly abnormal
high systolic blood pressure” (defined as =180 mmHg and =20 mmHg increase from baseline):
this subject’s systolic blood pressure was 180 mm Hg 4 weeks post-dosing.

Vital signs were measured for safety purposes in studies T04 and T09; however, no formal
analyses were done on these data. There were no clinically notable signals of vital sign
abnormalities. '

Weight and blood pressure were measured in TOS. Weights remained stable over time in all
treatment groups, and ustekinumab had no apparent impact on blood pressure.

7.4.4 Electrocardiograms (ECGs)

ECG measurements were performed in all the Phase 1 studies (2 in psoriasis; 1 in MS) and a
subset of subjects in the Phase 2 psoriasis study. The applicant reported no clinically important
ECG changes in either of the Phase 1 studies in the psoriasis development program (single dose
studies). Two subjects (females) in one of these studies (C0379T02) had “markedly abnormal”
post-baseline QTc intervals (defined as > 470 msec for females, or > 60 msec increase from
baseline for either gender; ECGs were performed at screening, baseline, pre-injection, 24 hours
after administration of study agent, and at Weeks 16 and 24): :

* Subject #001-001 (0.3mg/kg group) had a QTc interval of 450 msec at screening and an
abnormal measurement of 473 msec at Week 24. , ’

* Subject #003-003 (0.75 mg/kg) had a pre-injection QTc of 470 msec and abnormal
measurement of 471 at Week 16; the interval was 465 msec at Week 24.

Comment: The reviewer notes that one subject was at the threshold of “abnormal” pre-
injection (470 msec), and her “abnormal” reading was 471, i.e. the minimum value necessary to
be considered abnormal (defined as > 470 msec for females).

In the Phase 2 sfudy (T04), ECGs were done at screening until the first 39 subjects were
randomized. Post-baseline ECGs were done at Week 32. Definitions of normal are presented in
the following table:

Definitions of normal ranges for ECG test values (Source: study report for T04)

ECG Test : " Vales Considered Normal
Heart rate (beats/minmte) . - 0t 100
QRS duration (sec) . 0.05t00.10
~ PRinterval (sec) 01240020
T mterval {msec) =471
- QTc {msec) ) = 471
Maxinmm ST elevation fmm) £1.0 nn (zee Section 7.2)

A total of 10 subjects in study T04 had at least 1 abnormal post-baseline ECG value:
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o 3 in the placebo group: abnormally high ventricular rate and abnormally “high” QRS
duration (2 subjects)

¢ 3 in the 90 mg single dose group: abnormally high ventncular rate, abnormally low
ventricular rate/abnormally “high” PR interval and QRS duration and abnormally “high”
QRS duration

e 2 in the 45 mg (weekly x 4) group abnormally low ventricular rate and abnonnally
“high” QRS duration

e 2 in the 90 mg (weekly x 4) group: abnormally hlgh PR interval and QRS duration;
abnormally QRS duration

The applicant concluded that the abnormal post-baseline ECG intervals were not substantially
different from values at screemng or baseline, and no safety signal emerged. No pattern emerged
that was associated with i mcreasmg dose.

Comment: The reviewer agrees with these conclusions.

In the MS study, 12 subj ects had ECG assessments that were abnormal: 2 in the placebo
group, 2 in the 0.3 mg/kg ustekinumab group, 1 in the 0.75 mgfkg group, 3 in the 1.5 mg/kg
group, and 4 in the 3.0 mg/kg group. The most common abnormal findings (and the only ones
presented in the discussion in Section 8.5.2 of the study report were) sinus bradycardia [7 reports
(5, 1.5 mg/kg ; 2, 3.0 mg/kg)] and sinus arrhythmla [3 reports (1 each: placebo, 0.3 mg/kg, and
0.75 mg/kg)]. However, per the study report, “ changes from baseline in ECG assessments
were recorded as (adverse events) for any subj ect > and no ECG changes were considered by
investigators to be clinically significant. ' ‘ '

Comment: Prior to submission of the marketing application, the DDDP had obtained a consult
Jrom the QT-IRT team regarding recommendations for a thorough clinical QT study. The
consult reply included the following comments:

“In our opinion, monoclonal antibodies do not need to be evaluated in a thorough clinical QT -
study because:

a. as large molecules, monoclonal antibodies cannot access the hERG pore via the
intracellular side, which is the target site for most small-molecule QT-prolonging
drugs; and :

b. monoclonal antibodies can have off-target cardiac effects but QT prolongation
has not been observed.”

Thus, a thorough QT study was not requested of the applicant.

7.4.5 Special Safety Studies

‘No special safety studies were done.
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7.4.6. Immunogenicity

The applicant reports a generally low incidence of antibodies to ustekinumab at

approximately 4%. However, the true incidence of antlbody positivity is unclear as testing was
done at time points when ustekinumab may have still been present in the serum (i.e. .at follow-up
visit for assessment and maintenance treatment), and the presence of ustekmumab in the serum

interferes w1th the antibody assay (see Section 4.1).

Immunogenicity Results Study T08

(Source: Attachments 2.9 and 2.10 of study report for T08)

Placeboto | Placeboto 90 | 45 mg 90 mg
45mg mg
Subjects <100 kg : 78 79 168 163
Subjects with appropriate samples 77 78 167 160
Positive at any time 3 (3.9%) 3(3.8%) 2(1.2%) 3(1.9%)
Negative after last treatment 43 (55.8%) | 50(64.1%) 77 (46.1%) 50 (31.3%)
Inconclusive after last treatment 31(40.3%) | 25(32.1%) 88 (52.7%) 107 (66.9%) -
Subjects > 100 kg 45 41 87 92
Subjects with appropriate saimples 44 139 87 91 .
Positive at any time 3(6.8%) 6(15.4%) | 16(18.4%) 2(2.2%)
Negative after last treatment 27 (61.4%) 24 (61.5%) | 45(51.7%) 35(38.5%)
Inconclusive after last treatment 14 (31.8%) 9 (23.1%) 26 (29.9%) 54 (59.3%)

(Source: Attachments 2.5 and 2.6 of study report for T09)

Immunogenicity Results Study T09

Placebo Placebo to 90 | 45 mg 90 mg
to 45 mg mg
Subjects <100 kg 135 140 297 289
Subjects with appropriate samples 133 140 | 298 287
Positive at any time 5(3.8%) 0 (0.0%) 6 (2.0%) 4 (1.4%)
Negative after last treatment 8 (6.0%) 6(4.3%) . 25 (8.5%) 9(3.1%)
Inconclusive after last treatment 120 (90.2%) | 134 (95.7%) | 264 (89.5%) | 274 (95.5%).
Subjects > 100 kg 62 55 i 112 121
Subjects with appropriate samples 59 54 110 119
Positive at any time 0{0.0%) 1(1.9%) 12 (10.9%) 5 (4.2%)
Negative after last treatment 8 (13.6%) 8(14.8%) 16 (14.5%) | 10(8.4%)
Inconclusive after last treatiment 51 (86.4%) | 45 (83.3%) 82 (74.5%) 104 (87.4%)

Comment:

inconclusive.

The results reveal a possible association between subjects heavier than 100 kg and antibody

“Inconclusive” means that subjects had measurable drug levels. The documented
number of antibody-positive subjects is relatively low in T08 in all categories; however, the
number of subjects who had inconclusive status is relatively high in all categories. A similar but
more pronounced pattern was seen in study T09, with relatively low numbers of documented
antibody positive subjects; however, most subjects in this study had antibody status that was

positivity, and a possible association between 45mg dosing and antibody positivity.
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Impact on Efficacy

In study T08, of 162 subjects who were long-term PASI 75 responders and were randomized
to maintenance therapy at Week 40 (subjects who had received ustekinumab from Week 0 and
had maintained a PASI 75 response), 3 (1.9%) were antibody positive, 36 (22.2%) were antibody
negative, and 123 (75.9%) had inconclusive antibody status.

In study T09, the applicant evaluated the impact of antibodies to ustekinumab on efficacy by
evaluating the PASI 75 and PASI 50 responses according to antibody status at Week 28 for
subjects randomized to active treatment at Week 0. Per the study report for T09 (Figure 22) of
17 antibody-positive subjects in the 45 mg group, approximately 12 % had a PASI 75 at Week
28 and 71% had a PASI 50. In the 90 mg group, of 9 antibody-positive subjects, approximately
33% had a PASI 75 at Week 28 and 67% had a PASI 50.

Comment: The results presented from study T0S represent efficacy outcomes for 3 documented
antibody-positive subjects, and this number is far too few to permit any conclusions regarding
the impact of antibodies on efficacy outcomes in this study. The results presented from study T09
represent efficacy outcomes for 26 subjects, and most did not achieve the primary measure of
efficacy of PASI 75 (most did achieve some measure of response as reflected in the percentage
who achieved PASI 50). These limited data suggest decreased efficacy in antibody-positive
subjects, however, the data are inadequate to rely on for definitive conclusions regarding the
impact of antibodies on efficacy outcomes.. As a general principle, decreased efficacy may not
-neccessarily translate into unacceptable results in treatment of psoriasis.

Safety . : :
The safety of the product in antibody-positive subjects is based on limited data. Adverse

events in documented antibody-positive subjects were all injection site reactions, and consistent
with the overall safety database, the most commonly reported injection site reaction was
erythema. There was one report of injection site urticaria. From review of the “all adverse
events” tables, there were a few single reports of adverse events of possible immunologic origin,
e.g. anaphylactic reaction, but these events occurred in subjects of uncertain antibody status and
revealed no pattern of occurrence.

Comment: Possible clarifying investigations of immunogenicity of ustekinumab include a
clinical trial in which the testing is done at time points that have allowed for clearance of

ustekinumab, or development of an assay with which the presence of ustekinumab does not
interfere.

7.5 Other Safety Explorations

7.5.1 Dose Dependency for Adverse Events

The discussion of adverse events includes comparisons of 45 mg to 90 mg.
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7.5.2 Time Dependency for Adverse Events

No apparent time dependency for adverse events was identified through the end of reporting
period; however, the duration of follow-up is insufficiently long to speak to time dependency for
malignancies. :

7.5.3 Drug-Demographic Interactions

The rates of adverse events, serious adverse events, and adverse events leading to study agent
discontinuation were analyzed in subpopulations based on age, sex, race, and geographic region
‘using safety data pooled across the Phase 2 and 3 psoriasis studies. - The ISS did not present the
specific adverse events (e.g. nasopharyngitis); only the proportions of subjects in each subgroup
who had any adverse event were presented.

Comment: The reviewer could not find a presentation of specific adverse events in the study
reports for the Phase 3 studies.

Age S -
The proportion of subjects who were < 45 years (n=1,061) who had at least 1 adverse event
during the placebo-controlled period was similar between treatment groups: 53.7%in the
placebo group, 57.0% in the 45 mg group and 55.4% in the 90 mg group. In this age group, the
proportion of subjects who had least 1 serious adverse event was similar between the placebo
and 90 mg groups treatment groups and highest in the 45 mg group: 0.9% in the placebo group,
2.4% in the 45 mg group and 0.9% in the 90 mg group. -

The proportion of subjects who were =45 to < 65 years (n=1,119) who had least 1 adverse
‘event during the placebo-controlled period was similar between the placebo and 90 mg groups
treatment groups and highest in the 45 mg group: 47.8% in the placebo group, 56.5%.4% in the
45 mg group and 48.4% in the 90 mg group. In this age group, the proportion of subjects who
had least 1 serious adverse event was similar between the placebo and 90 mg groups treatment
groups and lowest in the 45 mg group: 2.0% in the placebo group, 0.8% in the 45 mg group and
1.8% in the 90 mg group. . - :

The proportion of subjects who were =65 years (n=134) who had least 1 adverse event during
the placebo-controlled period was highest in the 45 mg group, and both the 45 mg and 90 mg
group had higher proportions than did placebo: 45.8% in the placebo group, 73.2% in the 45 mg
group and 51.8% in the 90 mg group. In this age group, the proportion of subjects who had least
1 serious adverse event was similar between the 45 mg and 90 mg b groups (1 subject each) and
lowest in placebo (none): 0.0% in the placebo group, 2.4% in the 45 mg group and 2.2% in the
90 mg group. :

Comment: Comparing age categories, the proportion of subjects who had at least 1 adverse
event during the placebo-controlled period was generally similar except for subjects =65 years,
73.2% of whom in the 45 mg group reported at least 1 adverse event. No pattern was identified
to suggest an age effect.

Sex :
The proportion of females (n=722) who had least 1 adverse event during the placebo-
controlled period was similar between the placebo and 90 mg treatment groups and highest in
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the 45 mg group: 59.0% in the placebo group, 66.0% in the 45 mg group and 48.1% in the 90
mg group. In each treatment group, more females had at least 1 adverse event than did males
(see next paragraph). The proportion of females who experienced at least 1 serious adverse ‘
event was highest in the placebo group (1.8%) compared to the 45 mg group (0.4%) and 90 mg
group (0.8%).

The proportion of males (n=1,592) who had least 1 adverse event during the placebo-
controlled period was similar between the placebo and 90 mg groups treatment groups and
highest in the 45 mg group: 46.8% in the placebo group, 53.6% in the 45 mg group and 59.4%
in the 90 mg group. The proportion of males who experienced at least 1 serious adverse event
was highest in the 45 mg group (2.2%), but generally similar between all treatment groups, the
placebo group (1.2%) and 90 mg group (1.7%).

Race

The proportion of adverse events was compared between Caucasians, Blacks, Asians, and
“Other.”

The proportion of Caucasians (n=2141) who had least 1 adverse event during the placebo-
controlled period was highest in the 45 mg group (58.5%) and similar between the placebo and
90 mg groups (50.1% and 51.2%, respectively). The proportion of Caucasians who had least 1
serious adverse event during the placebo-controlled period was similar between all groups 1.2%
to 1.8%).

The proportion of Blacks (n=47) who had least 1 adverse event during the placebo-controlled
period was distinctly higher the placebo group (64.3%) compared to the 45 mg and 90 mg groups
(42.1% and 42.9%, respectively). One Black subject had at least 1 serious adverse event during
the placebo-controlled period, and that subject was in the placebo group (7.1%)

‘The proportion of Asians (n=79) who had least 1 adverse event during the placebo-controlled
period was highest in the 90 mg group (53.6%) and similar between the placebo and 45 mg
groups (46.7% and 47.6%, respectively). No Asian subject experienced a serious adverse event.

The proportion of “Other” subjects (n=47) who had least 1 adverse event during the placebo-
controlled period was highest in the 90 mg group (73.7%), lowest in the 45 mg group (47.1%); it
was 63.6% in the placebo group. Two subjects in this group experienced serious adverse events,
and both were in the 90 mg group (10.5%).

Comment: Generally, in all subgroups (and categories within each subgroup), through the end
of the reporting period, the proportions of subjects who had at least 1 adverse event were highest
in the 45 mg and 90 mg groups compared to the placebo = 45 mg and placebo —~ 90 mg.
Generally, the proportions were similar between the 45 mg and 90 mg groups and generally
similar between placebo - 45 mg and placebo - 90 mg. Trends towards similar patterns were
seen with serious adverse events.
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Weight

Number of subjects with 1 or more treatment-emergent adverse events, serious adverse events, or adverse
events leading to discontinnation throngh Week 12 by body weight (<= 100 kg, > 100 kg) at Week 0; treated

subjects in psoriasis Phase 2 and Phase 3 (Appendix B.87 of ISS)
CNTO 1275
Placebo 45 mg 90 mg Comhimed
Subjects treated 732 0 792 1582
Subjects with weight < 100 kg
n . 502 536 42 1098
Avg duration of follow-up : :
{weeks) 120 122 121 122
Subjects with 1 or more
adverse everts : 235 (50.8%) 323(581%)  278(513%) 601 (54.7%)
Subjects with 1 or more )
serious adverse events 81.6%) . 8(1.4%%) 3(0.9%) 13(123%)
Subjects who discontimued
study becanse of 1 or more
adverse events : 3(15%) 3(09%) . 8{1.5%) 13(12%)
Subjects with weight > 100 k '
n : 230 : 234 249 483
Avg duration of follow-np . .
{weeks) , 120 121 121 121
Subjects with 1 or more
adverie events 114 (49.6%) 132 (56.4% I31(526%) 263 (545%)
Subjects with 1 or more : .
gerious adverse events 2(09%) 5{2.1%) 6(2.4%) 11 23%;
Subjects who discontimed
stody becanse of 1 or more : .
adverse events 6{2.6%) 4(1.79%) 3(.2%) 7 (1.4%3
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Number of subjects with 1 or more treatment-emergent adverse events, serious adverse events, or adverse
events leading to discontinuation through the end of the reporting period by body weight (<= 100 kg, > 100

kg) at Week 0; treated subjects in psoriasis Phase 2 and Phase 3 (Appendix B.88 ISS)
) CNTO 1275
Placebo Plactbo -3 45mg  Placebo — 90 mp 45 mg 90 mg Combined
Subjecis treated 732 320 364 790 792 266
Subjects with weight < 100 kg .

n i 502 213 254 556 542 1565
Avg duration of follow-up (weeks) 129 26.3 249 367 366 333
Subjects with I ormore adverse

events _ 257 (512%) 132 (62.6%) 153 (60.2%) 443 (79.7%) 414 (76.4%) 1142 (73.0%)

Subjects with I or more serious

adverse events 8(16%) - 5Q3%) 4(1.6%) 20G68%) C 18(33%) 48 (3.1%)

Subjects who discontinned study )

‘because of 1 or more adverse .

events 8(1.6%) 2009%) 2(0.8%) 16 29%) 15(2.8%) 35 (2.2%)
Subjects with weight > 100 kg |

n 230 107 110 234 249 700
Avg duration of follow-up (weeks) 13.0 26.6 358 378 385 345
Subjacts with 1 or more. adverse

events 115 (50.0%) 78(72.9%) 4{673%) 183 (73.2%) 199 {79.9%%) 534 (763%)
Subjects with 1 or more serious

adverse events 3(13%) 5@.7%) 2(18%) 11 (4.7%) 5(3.6%) 27 (3.9%)
Subjects who discontinued stady . .
b of 1 or more ad ’

events 76.0%) 4(3.7%) 1{0.9%) 8 (3.4%) 9(3.6% 26.1%

Comment: The specific adverse events were not presented in the ISS. However, in the study

- reports for T08 and T09, the most commonly reported adverse events for weight categories were
nasopharyngitis and upper respiratory tract infection. There was no pattern of adverse events
evidenced when weight/dose were considered. The adverse event profiles were similar in both
studies, deéspite subjects having received more study agent in T08 than T09. The adverse event
profile was generally similar to that of the overall safety database. Lower weight subjects
generally appear to have tolerated 90mg dosing at least as well as 45mg dosing. Generally, it
appears that subjects > 100 kg had more serious adverse events, and one possible explanation is
that some heavier subjects might be at increased risk for serious adverse events because of
comorbidities.

7.5.4 Drug-Disease Interactions

This section 'will discuss rebound and atopy.

Comment: The applicant is evaluating their product for treatment of psoriatic arthritis, and to
the reviewer’s awareness, there has been no suggestion to date that their product worsens the
arthritis in that program.

Rebound ~
Rebound was defined if one of the following occurred within 3 months of stopping
ustekinumab: ' '
e PASIof 125% of baseline (i.e. a worsening of PASI by 25% or greater from baseline)
e new generalized pustular, erythrodernmic or more inflammatory psoriasis
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Comment: It is not clear that assessment for rebound at this time point is the most appropriate
Jor ustekinumab (because of its long half life, it may not have fully cleared from the serum). This
approach could make for false reassurances that rebound is not seen with the product.

Ten subjects had a PASI of =125% of the baseline within 3 months of stopping ustekinumab,
7 of whom had been non-responders. One subject was a treatment success who experienced
rebound approximately 12 weeks after the last dose. Six subj ects who experienced rebound were
in the 45 mg group and four in the 90 mg. Per Appendix B.68, 7 subjects experienced rebound
within one month of their last dose of ustekinumab.

Comment: By the definitions applied in the ISS, the results suggests that the occurrence of
rebound may represent inherent worsening of disease that might have been unrelated to
ustekinumab, since rebound most often occurred in non-responders.

Atopy
The applicant’s product has the theoretical potential to exacerbate atopic conditions because

of theoretical potential to “block differentiation of Th1 cells leading to greater polarization of
immune responses towards a Th2 phenotype.” The following table presents the percentages of
subjects with conditions in the atopic diathesis enrolled in the Phase 3 studies.

' Atopy in the Phase 3 Studies (Source Appendix B.7 of ISS)

Condition Study T08 Study T09
. n=766 n=1230
Asthma 68:(8.9%) 92 (7.5%)
Seasonal allergy/hayfever 194 (25.3%) 256 (20.8%) .
"Atopic dermatitis 6 (0.8%). T 17(14%)

There was one serious adverse event of worsening asthma, and it occurred in a subject who
received placebo treatment (29 year-old female who had been smoking the night prior to the
onset of exacerbation). No subjects discontinued the agent due to asthma.

In the ISS database, rates of events that the reviewer considered were (or might have been)
reflective of atopy were similar between the three treatment groups during the placebo-controlled
period, i.e. through Week 12. Those events (listed by preferred term; source: Appendix B.9)
included nasopharynigitis, sinusitis, pharyngitis, bronchitis, rhinitis, sinus congestion, nasal
congestion, allergic rhinitis, asthma, postnasal drip, and rhinorthea. There were single reports of
other events (e.g. allergic sinusitis, sneezing, bronchospasm, wheezing), and no pattern was .
identified in regard to correlation with treatment group. Asthma was reported in one subject
(0.1%) in the placebo group and 4 (0.5%) in the 90 mg group. Afopic dermatitis was reported in
one subject during this period, and that subject was in the placebo group. Events that occurred in
=1% of ustekinumab-treated subjects are listed in the table of adverse events.

Through the end of the reporting period, rates of events were somewhat higher in
ustekinumab-treated subjects; however, this might be explained by the longer follow-up for these-
subjects (compared to 12 weeks of follow-up for placebo-treated subjects). '

118



Clinical Review
Brenda Carr, M.D.
BLA 125261 -
Ustekinumab

7.5.5 Drug-Drug Interactions

The applicant did not perform formal drug-drug interaction studies. However, such will be
requested as a Phase 4 commitment for reasons presented below from the Clinical Phannacology
review (by Dr. Abimbola Adebowale)

“Cytokines such as interleukin (IL)-2, IL-6 and IL-I0 are known to downregulate the expression
of cytochrome P450 enzymes (CYP) in humans and inhibit the metabolism of CYP substrates.
On the contrary, cytokine antagonists such as basiliximab (anti-IL-2 receptor antibody)...are
known to reverse the effect of the cytokines on CYP substrates, resulting in a "normalization” of
CYP regulation. As a disease state, psoriatic patients have elevated cytokine levels.
Ustekinumab as an IL-12/I1.-23 antagonist has the potential to reverse any IL-12/IL-23 cytokine
mediated CYP suppression. Thus in psoriasis patients who have been stabilized on drugs with
CYP mediated metabolism, ustekinumab has the potential, through this normalization of CYP
activity to require dose adjustment.”

Comment: The Clinical Pharmacology reviewer proposes the following wording for the Phase 4
commitment: “Please conduct an in vitro study or studies to determine whether IL-12 and/or IL-
23 modulate CYP enzyme expression and whether ustekimumab is able to reverse the effects of
IL-12/IL-23 on CYP expression (e.g., in vitro hepatocyte study). An alternative in vivo approach
would be to determine the potential of ustekinumab for the alteration of CYP substrate
metabolism in psoriasis patients (e.g., a cocktail study with CYP probe drugs).”

7.6 Additional Safety Explorations

7.6.1 Human Carcinogenicity '

The theoretical risk of malignancy based on animal data from studies not conducted with the
applicant’s product has been previously discussed. While malignancies were reported in the
development program, in the reviewer’s opinion, it is not likely that the study product was
causative (given the time points at which malignancies developed which would not be reflective
of the geénerally long latency periods for malignancies). However, it is unclear to what extent the
immunosuppression induced by the applicant’s product might have contributed to aggressive
behavior of tumors (e.g. metatastasis). No pattern to the types of malignancies was observed.

7.6.2 Human Reproduction and Pregnancy Data

A total of 17 pregnancies were reported in the psoriasis development program prior to data-
lock: 10 in study subjects and 7 in partners of study subjects. The outcomes are reported as
follows: A
5 pregnancies resulted in healthy babies
2 resulted in spontaneous abortions
5 resulted in elective abortion
5 were continuing normally at the time of data-lock
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An additional 8 pregnancies were reported after data-lock: 3 in study subjects and 5 in
partners of study subjects.

The table below presents additional information regarding the pregnancies that occuwired in
study subjects, i.e. females enrolled in the studies who were exposed to study product.

Pregnancy outcomes for study subjects (Sources: study reports for T04, T8 and T09)

Subject; age Dosage group x #of doses | trimester outcome -

T04-003-023; 37y/o 90x1 . | first healthy girl .

T08-031-002; 90x3 first spontaneous abortion 51 days after
' ' - reporting pregnancy

T08-009-021; age? 920x2 ‘not clear unknowi; lost-to-followup

-T08-022-002; 31 y/o 45 x2 first’ elective abortion

T08-021-007; age? 45 x4 ? ongoing

T08-009-002;age? . | 90x6 ? . ongoing .

T08-113-009; age? 190x2? ? . elective abortion

T09-007-009; 22 v/o 45x3 first elective abortion

T09-019-019; 35 y/o 90x2 ? elective abortion

T09-117-013; 22 y/o 90 x1 first __|_elective abortion

*T08—113-009; ? 90x? T ' elective abortion

*T09-015-033; ? 90 mg ? : elective abortion

*T09-104-012 90 mg 1?7 ongoing at time: of database lock

“ongoing” = pregnancy was reported as continuing at the time the study report was drafted.
*after database lock

Comment: No deductions can be made regarding any potential impact of ustekinumab on
Dpregnancies that occurred in 13 females who were exposed to study product as 7 had elective
abortions, one had a spontaneous abortion and one was lost to Jollow-up. However, there was

no signal in the animal studies.

Outcomes for partner pregnancies, as described in the study reports are presented below:
T04-037-002: healthy girl '
T04-003-001: full-term boy

T08-032-018: ongoing

T09-005-043: spontaneous abortion

T09-002-002: healthy boy

T09-006-004: ongoing

.T09-404-025: healthy baby (gender not specified)

The Safety Update included reports of 19 pregnancies that océuxred'i_n— ustekinumab treated
subjects or their partners: : ' .
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Appendix B.59 Snmmary of pregunancies reported after initial database locks through 31 Dec 2007 in PHOENIX 1 and
PHOENIX 2 and throngh Week 12 database lock in ACCEPT
Subject No. Event: Date of Event Dose Group Ondcoxoe
C0743T08-106-002° Daxtrier pregnaxy April 2007 CNTO 1275 S0mg  [Subject discontinued fhe siudy and e outcome of the b(ﬁ)
i5 uknown
CH1431T08-113-009° Pragnsncy Jaymary 2007 CNTO 1275 80mg sborticn ot “eesme—"
CH43T08-000-003* Partner Prepuancy 11 Sep 2007 Hlaceho to QITO 1275 45mg, contioning. Epected dalivery date of May
CHT43TOR-000-27 Pregnancy 28 Nov 2007 (Nb TO 1275 45me IAngm{’mgmycmmmg” ing Expected delivery dxte of
2008.
COT43T0R-025-D15° Prepnancy 12 Dec 2007 CNTO1275 45z [Elective sbortion ony'  ~wememam—m—m
O3 108- 109018 Pariner Pregnancy 30 Ot 2007 IO 1275 45me Tomimuing. Kxpected delivery Gate of bEay
2008
C0743708-114-004* Partnar Fresnancy 28 ¥ov 2057 CNTO 1275 45mg. coasfimung. Expected dslivery date of Tuly
: 2008.
COMITOR-018-017 Pregnancy 3002007 CNTO 1275 45mz. Dpesrancy contimming. Expectad delfvery date of Jome
'200&
COM3ITOR-031-015 Partner Pregusncy May 2007 CNTO 1275 45me Premancycomtiriting  Expected delivery date of
2008,
CO0743T03-202-0812* Pariner Pregnancy 01 Mar 2007 Placebo to CNTO 1275 [Unkoowm.
. S0me
CO743T09-600-002" ‘Partner pregnancy December 2006 CNTO1275%0mz  [Sthjecthadanabortion v’ ~seemme  bacanse e
baby was not propesty. ]
COT43T09-124-007 Poter preguancy | November 2006 | Placebo to CNTO 1275 |Healthy mals infind deliveredon. wwmm
35 mg
CO743T09-014-007" Partaer pregpancy May 2007 CNTO 127545 mg Presmancy contrmzing. Expected debivery date b(s’
(December X007, -
CO743T69-015-033" Pregomucy - Apzil 2007 ENTO 1275 S0 mp Flective shortion ip e
. CO743T00-104-012° Preppmty March 2007 - ONTO 1275 90 me ject 1nst to Sollow- i
COTBET0-124-027 Pariner Pregnancy December 2008 CINTO 1275 45 mg 1male infant OV  ensmsmmm—
C0743709-119-084" |  Preeusncy 13 Ang 2007 CNTO 1275 45me Sublect had 2 sponteneons shortion op ===
Q743T0-013-01 Paniver Pregnancy 20 Nov 2005 CNTO 1275 45me. Healthy fomsle infant delivered on __I
| CDT43TR-015 Pregnancy 03 Oct 2007 ONTO 1275 80 mz cantiming. <

With regard to post-marketing asséssments of pregnancy exposures, the applicant proposes to
follow women exposed to ustekinumab during pregnancy under a registry established in
Scandanavia (Sweden, Denmark) for infliximab. It is described as “a prospective, 5-year
observational study of pregnancy outcomes in pregnant women with prenatal exposure to
(product) in actual clinical practice, and of health status of their infants who have had prenatal
exposure to (product) during a one-year follow-up period. This will be a current exposure-based
cohort study in which women with diseases of interest but without prenatal (product) exposure,
and their infants, will serve as controls.” Treatments are as prescribed by the physician on the
basis of usual clinical practice. The exposure interval of interest is from 3 months prior to
conception through birth. The duration of study participation for maternal patients is from the -
first prenatal care visit through post-delivery hospital discharge and for infant patients from birth
to age 12 months. The sources of data are several Swedish and Danish national health registries:

Comment: The review division consulted the Maternal Health Team (MHT) regarding the
adequacy of the applicant’s proposed plans for post-marketing assessment of pregnancy
exposures/outcomes. From the consult provided by Leyla Shahin, M.D:

Regarding the proposed Scandinavian pregnancy registry, Dr. Shahin concluded that “Use of
these databases alone for outcomes data on pregnancies exposed to Ustekinumab has a number
of significant limitations. The Swedish Medical Birth Register contains information on
pregnancy outcomes on all live births, and only on fetal deaths after 28 weeks gestation. 1t is not
clear what outcomes are available in the Danish Medical Birth Register. While the Scandinavian
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pregnancy registry is valuable because of its ability to use established databases, it would not
capture important information about pregnancy losses up to 28 weeks gestation. The United
States has a more heterogeneous and significantly larger population than the Scandinavian
countries, and it is not clear that data findings from Sweden and Denmark could be accurately
generalized to the U.S. population.”

The North American Adverse Event Registry (PSOLAR) was determined to be an inadequate
surveillance tool for evaluation of pregnant women exposed to ustekinumab, “although a
prospective study, (it) does not include details regarding surveilance of adverse events in
pregnancy, collection of data regarding terminations, and follow-up of neonates after birth. It
also doesn't mention a control group of pregnant women.

The MHT recommended that the applicant establish a pregnancy reg1s17y based in the United
States (i.e. in addition to the proposed Scandinavian registry).

Ustekinumab is excreted in the milk of lactating monkeys. The MHT is therefore also
recommending a lactation study.

7.6.3 Pediatrics and Effect on Growth

Pediatric use has not been evaluated. At the EOP2 meeting, the Agency agreed to the
applicant’s request for a deferral of pediatric studies. The applicant sites two.réasons for the -
requested deferral in the BLA:

e asmall unmet medical need
* adesire to “gain additional safety experience in the adult population prior to exposing a
pedlatnc population to a ﬁrst—m class systemlc blologlc ”

- . - - aa A
JRRUIE DRSPS UL ST LS DTN T S TN PRI . . ~ . e e - “
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7.6.40verdose, Drug Abuse Potential, Withdrawal and Rebound

The reviewer is not aware of any overdose experience with the product, and considers the
potential for abuse to be limited. Rebound has been previously discussed.
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7.7 Additional Submissions

This section of the review will discuss:

e the submission of proposed proprietary name

o the Safety Update (submitted on April 4, 2008)

¢ the Malignancy Position Paper and Enhanced Risk Management Plan (July 17, 2008)
e the applicant’s response to Information Request (August 15, 2008)

PROPOSED PROPRIETARY NAME

. The applicant proposes the proprietary name Stelara for ustekinumab. The name was
submitted for review on May 23, 2007 under IND 9590 (Serial 202). Per the cover letter to the
marketing application, the name has been accepted by the CHMP Invented Name Review Group
of the European Agency for the Evaluation of Medicinal Products (EMEA).

In the consult with signature dates March 7 and 10, 2008 the Division of Medication Errors
and Technical Support (DMETS) found the proposed name Stelara unacceptable because of its
orthographic similarity to Stalevo, a product marketed in the United States for treatment of
idiopathic Parkinson’s disease: .

“Stalevo is orthograplncally similar to Stelara because the first four letters of the names (‘STAL’
vs. ‘STEL’) and the last three letters of the names (‘evo’ vs. “ara’) look similar when scripted.”
(See below from the DMETS consult.)

On Apnl 18, 2008 the applicant submitted a request for reconsideration of Sielara as the
proposed tradename for ustekmumab In support of this request, the applicant submitted two’
reports from studies conducted by the  =———r——semmm———  at the request of the apphcant One
study (“Regulatory / Safety Analys1s for the Proposed Proprietary Name Stelara™) was
undertaken to assess the risk of medication errors’ between Stelara and other marketed drug.
names in the United States and Europe. The other study (“Failure Mode & Effects Analys1s
(FMEA) STELARATM”]) was undertaken to “prospectively 1dent1fy analyze and propose
mitigation strategies for. potential failure modes or medication errors that may arise due to the co-
existence of Stelara and Stalevo in the US marketplace.” The applicant believes that the studies
provide evidence that there is “minirnal potential” for confusion (verbal, prmt or handwntten)
between Stelara and Stalevo.

Comment: The applicant describes the eeeee— — a5 “q leadmg independent
consultancy in the area of pharmaceutical brand name development.” The applicant’s request
Jor reconsideration of the proposed proprietary name Stelara and the e

reports were forwarded to DMETS for review, and their final opinion was pending as the clinical
review was closing.
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SAFETY UPDATE

The Safety Update was submitted on April 4, 2008. It provided for an additional 6 months of
safety data from the ongoing Phase 3 studies, T08 and T09 and from the Phase 2 study in '
psoriatic arthritis, C0743T10. The update also provided for preliminary safety results (through
‘week 12) from the Phase 3 active-controlled study in which ustekinumab is being compared to
etanercept, C0743T12 (also known as ACCEPT). No new safety concerns were raised by the
information submitted in the Safety Update.

Phase 3 Studies (T08 and T09) _
The Safety Update provided an additional 6 months of safety data, making for extent of

exposures as in the table below:

Duration of exposure through 18 months (Source: Safety Update Table 2)

45 mg 90 mg
N=1110 n=1156

Duration of ustekinumab exposure

At least 6 months® : 994 (89.5%) 976 (84.4%)

At least 1 year® 645 (58.1%) 640 (55.4%)

At least18 months® 187 (16.8%) 186 (16.1%)
Avg number of injections )
administrations ’ 5.0 4.7
Mean dose + SD 224.1 + 81.38 422.1 +169.63
Range (45, 405) (45, 900)

2 The duration between the first and last CNTO 1275 administration was at least 14 weeks.
b The duration between the first and last CNTO 1275 administration was at least 38 weeks.
< The duration between the first and last CNTO 1275 administration was at least 62 weeks.

Serious Adverse Events
One additional report of death was included, and this subject (09-019-042) was discussed in
Section 7.3.1 of this review. As was the case with the data reported in the ISS, serious adverse
events were most frequently reported in the cardiac disorders (4 subjects) and infections and
infestations (7 subjects) system-organ classes.
Of the subjects with serious adverse events in the cardiac disorders system-organ class 3 were
in the 45 mg group, and 1 was in the 90 mg group:
e 45 mg: MI(41y/o M; hyperlipidemia; 3 vessel disease); coronary artery disease (43 y/o
M; smoker and family hx of CAD; underwent stent placement); coronary artery disease
(53 y/o M; 5-vessel disease ; underwent 5-vessel CABG)
s 90mg: chestpain (52 M; hx of HTN, CHF, coronary artery disease CVA, HTN, TIA,
hyperlipidemia, HTN; underwent CABG with 8 grafts)
Of the 7 new subjects with serious adverse events in the infections and infestations system-
organ class, 5 were in the 45 mg group, and 2 were in the 90 mg group:
o 45mg: diverticulitis (49 y/o F; history of same); erysipelas (43 y/o M; associated with
superficial wound on leg); cellulitis (68 y/M; on left foot; diagnosed 9 days after surgery
on same foot), cholecystitis (40 y/o M; obese; had cholecystectomy), and, facial palsy (43
y/o M; CVA ruled out; Bell’s palsy diagnosed)
e 90 mg groups: pneumonia (52 y/o F; hemoptysis no acute changes on CXR; no AFB;
_few Gm ~ rods and Gm + cocci; final diagnosis “atypical pneumonia™) and genitourinary
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tract infection (38 y/o M; had fever & malaise; no hematuria; no information re cultures

or prostate)

Malignancies
There were 7 additional subjects repox’ted with malignancies through the database lock

periods for the Safety Update (database lock was Week 76 for T08 and Week 52 for T09).
Four subjects had NMSC. Regarding the other 3 subJ ects:

1. Subject 105-007: colon cancer
This sub_lect was a 62 y/o F who was randomized to the 45 mg group. She reportedly

had “repeat” low hemoglobin values and occult blood in stool samples. She was _
diagnosed with microcytic anemia on May 22, 2007. She had a colonoscopy the same
day which revealed a lesion encircling the lumen, and colon cancer was diagnosed on
May 25, 2007. She underwent right hemicolectomy. The pathology report described a
moderately differentiated adenocarcinoma invading the serosal fat arising from a
tubulovillous adenoma, and several regional lymph nodes were involved with tumor.

2. Subject 010-016: tongue neoplasm, malignan
This subject was a 70 y/o M who was randomlzed to the 90 mg group. He was said to

have had a “canker sore” on the back of his tongue form September 2 to November 15,
2006. On January 15, 2007, he noticed a lesion on the back of his tongue. -Biopsy of a
posterior tongue (the narrative does not specify this as being the same lesion the subject
had noted) showed a well-differentiated invasive squamous cell carcinoma with no
evidence of lymphovascular space invasion. He underwent resection.

3. Subject 014-017: malignant melanoma in situ

This subject was a 54 y/o M who was randomized to the 90 mg group He was
reported to have noticed a mole behind his left ear on May 23, 2007. Blopsy done on May
31, 2007, and the results reported as malignant melanoma in situ.

Comment: An additional 3 serious malzgnanczes were reported outside of the database lock,
all were reported from study T09. It is noted that no additional serious maltgnanczes were
reported from study T08, the study with the Week 76 datalock:
* Subject 010-001: This subject was a 59 y/o male (90mg) who was diagnosed with
-+ prostate cancer. He had had an elevated PSA for an unspecified period. Histology
was not provided, but 1.to 2% of the left lobe was said to be affected. He underwent
radical prostatectomy of — ==—————
o  Subject 118-010: This was a 55 y/o F (90 mg) who ‘was dzagnosed with endometrzal
cancer. She had experiericed spotting and underwent endometrial. biopsy on August b(ﬁ)
10, 2007, and was diagnosed-with endometrial carcinoma. She was admitted on’

and had a total abdominal hysterectomy and bilateral _
salpingooophorectomy with a pelvic and para-aortic lymphaa’enectomy @athology
: noninvasive adenocarcinoma of the endometrium, Grade 2)..
®  Subject 404-019: This was a 63 y/o M (45 mg) who was diagnosed wzth :
adenocarcinoma of the pancreas on November 26, 2007. Biopsy results showed
adenocarcinoma of the head of the pancreas. He reportedly had “long-standing”
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history of abdominal pain. - He was reported to have had serious adverse events of
abdominal pain in November 2006 and June 2007.

The following table (Table 6 from the Safety Update) presents an analysis of
malignancies (it does not include the 3 malignancies that occurred outside of datalock):

Number of subjects with 1 or more malignancies through the end of the L
reporting period; treated subjects in psoriasis Phase 2 and Phase 3
Placebo 45mg 90 mg Combined
Subjects treated® 732 1110 1156 2266
Type of malignancy '
Nonmelanoma gkin cancer
Total subject-years of
follow-up 182 1111 1134 2245
Median subject-years of :
follow-up 02 10 1.0 1.0
Obsarved yamber of subjects 2 7 11 18
Incidence per 100 subject-
years 110 0.63 0.97 .80
_ 95% confidence interval® (0.13,3.98) 0.25,1.30) (D.48,1.74) (048,127)
" Malignancies other than
Total subject-years of :
 follow-up 182 11t 1138 249
BMedian subject-years of
folHow-1p : 02 190 1.0 1.0
Observed nmrber of subjects 1 7 1 3
Tncidence per 100 subject-
years 0.55 0.63 0.09 0.36
95% confidence interval® {0.01,3.05) {0.25.130) 000,049 {0.15,0.70)
Total subject-years of v
foliow-up 181 1108 1134 2242
Median subject-years of
follow-up 0.2 10 10 1.0
Observed mamber of subjects 3 14 12 26
Incidence per 100 subject-
years 165 126 1.06 116
95% confidence interval® (0.34,4.83) 069,212) (B.55.189 0.76,1.70)

* Placebo crossover subjects were inciuded in CNTO 1275 columins after crossover to CNTO 1273,
b Confidence intervals based on an exact method assuming that the observed number of subjects with
events follows a Poisson distribution. :

Comment: The provided data raise no new concerns regarding the malignancy risk.
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C0743T10 _

Database lock was at Week 36 for this Phase 2 study in which ustekinumab is being evaluated
for treatment of psoriatic arthritis. This study is now complete. The Safety Update provides
safety data for 133 subjects treated with ustekinumab.

Subjects were followed through Week 36. There are two dosing groups: '

* Group 1: 90 (or 63) mg of ustekinumab SC at Weeks 0, 1, 2, 3 and placebo at Weeks 12

and 16

* Group 2: 90 (or) 63 mg of placebo SC at Weeks 0, 1, 2, 3 and ustekinumab at Weeks 12
and 16. '

There were no deaths in the study. During the first 12 weeks, 3 serious adverse events were
reported, and all occurred in the placebo group (see Section 7.4.1). Six additional serious
adverse events were reported in the update: .

» Subject 002-018: This 63 y/o F was admitted for an event of chest pain. She had a
history of HTN, CVA, CAD (with angioplasty and stent placement). She was
discharged with a diagnosis of angina. ,

¢ Subject 003-011: This was a 57 y/o F with an event of syncope, and cause was not
determined. : :

* Subject 016-004: This was a 48 y/o F who had a hemorrhagic stroke. She presented
with a “severe unrelenting” headache and progressive decline in neurologic status.
She was hospitalized with a diagnosis of left cerebral vascular accident with
intracranial hemorrhage, though likely due to a vertebral artery dissection. The final

- diagnosis was reported as left vertebral artery dissection with hemorrhagic stroke.
["Left middle cerebral artery (MCA) aneurysm for which they are considering coil
. embolization"]. ' .

* Subject 102-002: This was a 56 y/o M who experienced the adverse events of HTN,
MI and CHF. His past medical history included CHF, angina, viral cardiomypathy,
Type 2 DM, and smoking. He experienced exertional SOB, chest pain and
diaphoresis. He was diagnosed with HTN, CHF and MI (although no evidence on
ECG and “limited” enzymatic evidence). Cardiac catherization revealed long
standing, inoperable coronary artery disease.

e Subject 102-006: This 40 y/o F had an event of “pelvic mass.” She never received
ustekinumab. She underwent a diagnostic laparoscopy and pelvic laparotomy with
lysis of adhesions and excision of right adnexal mass. Postoperative diagnosis was
extensive pelvic adhesions, right endometrioma, and hemorrhagic cyst right adnexa.

o Subject 301-007: This 26 y/o F had an adverse event of “respiratory tract infection.”
She complained of runny nose, cough, sore throat, fever (39°C), and shortness of
breath. She was admitted to the hospital with a respiratory tract infection. The
discharge diagnosis was acute bronchitis.

There were no opportunistic infections. There was one malignancy reported: basal cell
carcinoma. :

C0743T12: A Phase 3, Multicenter, Randomized Study Comparing CNTO 1275 and
Etanercept for the Treatment of Moderate to Severe Plaque Psoriasis (ACCEPT)

Primary objective: To compare the efficacy of ustekinumab to etanercept and evaluate the safety
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of ustekinumab and etanercept in the treatment of subjects with moderate to severe plaque
psoriasis.

Trial Design: This is a2 multicenter, randomized study of 2 dosing regimens of ustekinumab or a
50 mg twice weekly dosing regimen of etanercept in subjects with moderate to severe psoriasis,
who had an inadequate response to, were intolerant to, or had a contraindication to cyclosponne
methotrexate (MTX) or psoralen plus ultraviolet A light (PUVA).

Comment: This is evaluating both products as second-line therapies.

Treatment arms/Dose regimens through Week 12: Approximately 850 subjects were to be

randomized in a 3:5:5 ratio to 1 of 3 treatment groups as follows:

Group 1: Ustekinumab 45 mg at Weeks 0 and 4
Group 2: Ustekinumab 90 mg at Weeks 0 and 4
Group 3: Etanercept 50 mg twice weekly through Week 12.

Comment: The regulatory intent of this study is unclear. The applicant has been advised that it
would not provide adequate evidence to support any labeling claims, as 2 studies would be
necessary-. Additionally, the study compared the safety and efficacy only of the loading regimens
and provides no information on how the products compare with longer term dosing, as would be
the use in clinical practice. The population evaluated is somewhat different than population
studied in Phase 3 and proposed as the target population in the marketplace.”

Method of Treatment Assignment: Eligible subjects were randomized at Week 0.
Randomization was stratified by investigational site and baseline weight (< 90 kg or =90 kg).

Treatment duration/Trial duration: 12 weeks for initial treatment/64 weeks.

Primary endpoint: The proportion of subjects who achieve =75% improvement in PASI
from baseline (PASI 75 responders) at Week 12.

Distribution of Study Subjects: A total of 903 subjects were randomized:
e 209 to ustekinumab 45 mg,
o 347 to ustekinumab 90 mg and
e 347 to etanercept.

Deaths and Other Serious Adverse Events
There were no deaths through Week 12.
The rates of serious adverse events were comparable between treatment groups, and no event
was reported in more than one subject. Serious infections were reported for
e 1(0.3%) etanercept subject (bacterial meningitis), and
e 4 (0.7%) ustekinumab subjects (all receiving 90 mg; 1 subject each had an
uncomplicated appendicitis, a gastrointestinal infection secondary to food poisoning,
uvulitis, and 1 subject had both urosepsis and a nosocomlal staphylococcal pneumonia).
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Appendix D.7 Number of snb;ects with 1 or more treatment-emergent serious
: adverse events through Week 12 by MedDRA system-organ class
and preferred term; treated subjects

_ Ustelomumab
Etanercept 45mg 90 mg Combined
Subjects treated 347 209 347 356
Avg duration of follow-up (weeks) 121 121 122 122
Avg exposure (iumber of :
administrations) 231 20 20 .20
Subjects with 1 or more serious
adverse events 4(1.2%) 4(1.9%) 4 {(1.2%) 8(1.4%)
System-crgan class/preferred term
Gastromtestinal dizorders 1(03%) 1{(05%) 2{0.6%3 . 340.5%
Gastriftis 0 (0.0%) 0 (0.0%) 1{0.3%) 1(0.2%)
Pancreatitis 0 (0. 0%) 1{0.5%) 0 €0.0%) 1{0.2%)
- Peptic slcer haemorrhage . 0(00%) 0 (0.0%) 1(0.3%) 1{02%)
Uvalitig 01{0.0%) D (0.0%) C 1¢0.3%) 1(02%)
Abdominal pain upper 1(03%) © D00 D (0.0%) 00.0%)
Infections and infestations 1{03%%) 0(0.0%) 3{09%) 3(035%)
Appendicitis : : 6{0.0%) 0(0.0%) 1{03%) 1{02%)
Gastrointestinal mfecnon 0 0.0%) 0 (0.0%) 1(0.3%) 1(0.2%)
Preumonia staphylococcal 0(0.0%) 000.0%) 1{03%) 1(0.2%)
Urosepsis 0 (0.0%) 000%) . 1 Q3% 1¢02%;
Meuingitis bacterial o 1(03%) 0(0.8%) 0 {0:0%) 0(0.0%;
Cardiac disorders 0(0.0%} D {0.0%) 1(0.3%) 1(02%%) -
Mpyocandial infarction 0 (0.0%) D (0.0%) 1{03%) 1(0.2%)
General disorders and
administration sie conditions 0 (0.0%) 1{05%}) 00.0%) 1{02%)
Chest pain 0 (0.0%) 1(05%) 0(0.0%) 1(0.2%)
Neoplasms benign, malignant
and unspecified {incl cyste and
polyps) 0 (0.0%) 1(0.5%) 0 {0.0%) 1{02%)
Breast cancer 0(0.0%) 1(6.5%) 0¢0.0%) 1(0.2%)
Psychiatric disorders 0(0.0%) 1{0.5%) 0(0.0%) 1{0.2%)
Psychotic disorder 0 (0.0%) 1(0.3%) 000.0%) 1032%)
Rensl and uripary disorders 1{0.3%) D(0.0%) 1(0.3% 1(0.2%)
Renal faiture acnte D(0.0%) D (0.0% 1{0:3%) 102%)
Nephrolithiasis 1{0.3%) D (0.0% D{0.0%) 0(0.0%)
Vascular disorders 0{0.0%; 1 (0.5%) 00.0%) 1(02%)
Hypertension 0(0.0%) 1{0.5%) 0 (0.0%) 1(0.2%)
Musculoskelets] and connec‘bve
tiszne disorders T11{6.3%) 0(0.0%) 0¢0.0%) 0(0.0%)
Rotstor cuff syndrome 1(03%) 0(0.0%) 0 (0.0%) 0{0.0%)
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Adverse events that occurred in =5% of subjects are presented in the following table:

Table D.3 Number of subjects with 1 or more treatmezit—emergent adverse events
(with frequency of 5% or greater in any treatment group) through
Week 12 by MedDRA preferred term; treated snbjects

Ustekinnmab
Etanercept 45mg 90 mg Combined
Subjects treated 347 209 347 556
Avg daration of follow-up (weeks) 12.1 121 o122 122
Avg exposwe (weeks) 23.1 20 20 20
Subjects with 1 or more adverse
events 241 (69.5% 138 (66.0%) 237 (68.3%) 375 (674%)
Preferred terms
Headache 38 (11.0%) 31 (14.8%) 41 {11.8% 72(12.9%)
Nasopharyngitis 29 (8.4% 21 (10.0%) 34 (9.8% 55 (9.9%)
Upper respiratory tract mfection 20(5.8%) 13 (6.2%) 22 (6.3%) 35 (6.3%
Back pain 7 (2.0%}) 14(6.7%) 15 (4.3%) 29 {5.2%)
Pruritug 14.(4.055) 12 (3.7%) 16 (4.6%) 28 (5.0%)
Fatigue 13 (3.7%) 8 {(3.8%) 19 (5.5%) 274.9%)
. Arthralsia . 926%) . 11 (3.3%) 10 2.9035) 21 (3.8%)
Injection site erythema 51 (14.7%) 2{1.0%) 2{0:6%) 4{0.7%)
Injection site swelling 25(7.2%) 3(1.4%) 0{0.0%) 3(0.5%)

Generally, the most common adverse events overall were headache and nasopharyngitis. This
differs somewhat from the patterns seen in the psoriasis studies combined for analyses in the ISS,
where nasopharyngitis and upper respiratory tract infection were the most common events.
Injection site reactions were far more frequently reported in the etanercept than in ustekinumab
groups (even if the groups were combined). No cases of tuberculosis or serious opportunistic
infections were observed. '

One myocardial infarction was reported (ustekinumab 90 mg group). Past medlcal history for
this subject included hypertension, diabetes with advanced diabetic neuropathy, peripheral
arterial disease, a below the knee amputation, hyperlipidemia and coronary artery disease. In
addition, the event occurred in the setting of urosepsis, acute renal failure and upper GI bleed
requiring transfusion.

Malignancies were reported in 4 subjects, all of whom received ustekinumab:

1 subject with basal cell carcinoma (90 mg)

1 subject with squamous cell carcinoma (45 mg)

1 subject with basal and squamous cell carcinoma(45 mg)
1 subject with breast cancer (45 mg)

The skin cancers were noted in areas where psoriasis had cleared with treatment. The breast
cancer occurred in a 58 y/o F who had a family history of same (mother). She was randomized
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on May 23, 2007 (45 mg) and a mammogram done July 11, 2007 revealed architectural changes
not present on a December 2006 study.. She was diagnosed with invasive lobular carcinoma and
had a separate focus of invasive well-differentiated ductal carcinoma. One of 17 nodes was
posttive for lobular histology. '

Comment: The reviewer does not consider it likely that ustekinumab could have been causative,
given that she was diagnosed with metastatic disease within approximately 7 weeks of
randomization.

A summary of safety information from the ACCEPT study is presented in the following table:
TableD.2 Summary of key safety information through Week 12; treated subjects\

Ustekimmab
Etanercept 45 mg 90 mg Combined
Subjects treated 347 200 347 556
Avg dnration of follow-up (sveeks) 121 121 12.2 122
Avxg exposure {unmber of
adminisirations) 231 20 20 20
Subjects with AE3 leading to _
discontinnation of study agent B(23%) 4{1.9%) 4(1.2%) 8 (1.4%)
Subjects with | or more:
Adverse events 241 (68.5%; 138 (66.0% 237 (568.3%4, 375 (67.4%)
Injection site reactions CTT(R.2%) 629%) 7(2.0%;) 13 23%)
Serious adverse events’ 4(12%} 4 {1.9%} 4{12%) & (1.4%)
Infections 93 (26.8%) 59 (28.2%%) 93 (26.8%) 152 27.3%)
Infechons requiring . .
treatment 34(0.8%) 18(8.6%) 31{89%) 49 (8.8%)
Serious infections 1(03%) . 0 (0.0%) 412w 4(0.7%)
Malignant neoplasms 0{00%) 3{1.4% - 1(03%) 4(0.7%)
~ NMSC* G {0.0%) 2(1.0%) 1{03%) 3{05%)
Malignancy other than :
NMSC* G {0.0%} 1(035%) D(00%) 1(02%)
Major adverse cardiovascular . »
events® 0 (0.0%) 0 (0.0%) 1(03%) 1(0.2%)

N¥MSC = non-melanoma skin cancers

® Major adverse cardiovascular event, inchiding cardiovascular death, myocardial infarction, or stroke.

Comment: No new sdfety concerns were raised. Some imbalance in numbers of ustekinumab
subjects compared to etanercept, as more subjects randomized fo Jormer (because of 2 dosing
groups, 45 mg and 90 mg).
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MALIGNANCY POSITION PAPER and ENHANCED RISK MANAGEMENT PLAN

These items were submitted July 17, 2008 in follow-up to the Advisory Committee meeting
held June 17, 2008. The submission constituted a major amendment. Some summary points
from each of these documents are presented below.

Malignancy Position Page_r

In crafting the Malignancy Position Paper, the applicant referenced the original submission
and publically available information on other biologics approved for treatment of psoriasis, e.g.
approved product labeling, Advisory Committee transcripts. The applicant believes that he
clinical database provides substantial information about the potential impact of ustekinumab on
malignancy. They acknowledged the theoretical risk of malignancy and noted their proposal to
include relevant information regarding malignancy in the Warnings/Precautions section in the
ustekinumab label. '

Comment: 1) The Advisory Committee did not believe the database to be sufficient in size or
duration of follow-up to address low frequency or long latency events. The reviewer agrees with
the Advisory Committee. '

bid)

The applicant believes that the level of concern about malignancy does not warrant a
mandatory registry or “other post-marketing burdens.” They believe that an Enhanced Risk
Management Plan is a “more appropriate, comprehensive, and scientifically sound plan for post-
marketing assessment of any malignancy risk of ustekinumab.”

Comment: 1) While no formal vote was taken, most members of the Advisory Committee were in
Jfavor of a mandatory registry. The reviewer agrees with the applicant and does not recommend
a mandatory registry for purposes of assessment of a theoretical risk (as opposed to management
of a known serious risk). No signal emerged in the safety database to merit a mandatory registry.
However, the reviewer does recommend that a REMS be required for this product. It is unclear
what the applicant would consider to be “other post-marketing burdens,” since some sort of
comprehensive pharmacovigilence and risk minimization strategy would be appropriate and
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required for this first-in-class product (the use of which might theoretically pose specific
infectious risks and malignancy risk).

Per the applicant, the extent to which the animal findings suggesting a malignancy risk from
IL-12/23 blockade can be extrapolated to humans is unclear. The applicant states that the
nonclinical toxicology package for ustekinumab, which includes data in nonhuman primates, did
not suggest a malignancy risk [based on measures of immune function (peripheéral and
functional) and necropsy data). The applicant cites in contrast certain findings from primate
toxicology studies conducted in the development programs for other systemic biologics approved
for treatment of psoriasis. The specific examples cited were:

e Amevive (alefacept): B-cell lymphoma in one monkey after 28 weeks of dosing; B-
cell hyperplasia of the spleen and lymph nodes in other animals; alefacept-treated
baboons showed “centroblast proliferation in B-cell dependent areas in the germinal

. centers of the spleen” ;

* Raptiva (efalizumab): reticular cell hyperplasia in paracortical areas of biopsied

lymph node in chimpanzees

Comment: The reviewer agrees with the applicant that it is not clear that the findings in
animals will apply to humans. The data from the applicant’s 6-month monkey study were not
adequate to rely on for definitive conclusions regarding malignancy risk of ustekinumab because
the study “did not provide treatment durations that cover(ed) a sufficiently long duration of the
monkey life span” (see Section 4.3). The reviewer acknowledges that a malignancy signal was
seen in a primate study pre-approval in the development program for at least one biologic
currently marketed for treatment of psoriasis, and no mandatory registry was required.

Per the position paper, thére are I1-12 independent pathways for production of IFNv, an
important cytokine in anti-tumor responses in rodents through which the anti-tumor effects of
IL-12 are mediated. In contrast, per the applicant, IL-23 blocks IFN7 in rodent models.
Blockade of IL-12/23 may have opposing effects, since there are reports (mouse models) that IL-
23 may promote tumor incidence and growth. The applicant also presents information
suggesting that the biology of IL-12/23 in rodents may differ from that in humans, e.g.
exogenous IL-12 was not proven to be safe or effective for treatment of cancer in humans. -

Comment: The applicant presents a persuasive case that in animal models IFNvyproduction
may not be totally suprressed by blockade Oof IL-12, and that it is Dpossible that the malignancy
risk that might attach to IL-12 blockade may in certain settings be offset by the simultaneous
blockade of IL-23. The reviewer agrees with the applicant that it is unclear how the findings in
animal models might translate to humans; however, it is precisely this uncertainty robust post-
approval assessment imperative. :

There are 5 biologics approved for treatment of psoriasis: alefacept, efalizumab, etanercept,
infliximab, and adalimumab. Alefacept is a leukocyte function-associated antigen (LFA)-3-
immunoglobulin fusion protein. Efalizumab is an anti-CD11a monoclonal antibody. Etanercept,
infliximab, and adalimumab are TNFablockers. Per the applicant, “all of these mediators (or the
cells that bear them) are believed to play a role in immune surveillance against neoplasia” (in
animal models).
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The applicant also discusses the clinical experience with humans who are genetically
deficient in functional IL-12/23:

® There have been no reports of malignancy in these patients (although the applicant states
a case of esophageal carcinoma was verbally communicated to them). However, the
applicant also notes that “most patients in the reported case series are in childhood or
early adulthood.”

» Their susceptibility to pathogens appears to be more limited than animal models mlght
have predicted: disseminated BCG, environmental mycobacteria and non-typhoidal
salmonella. - _

¢ There are genetically-affected siblings who “are” phenotypically normal.

Comment: This information is generally consistent with what the reviewer has read about the
" genetic deficient state(s).

wl®)
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RESPONSE to INFORMATION REQUEST

On August 15, 2008, the Agency forwarded an Informaﬁon Request which, in part, requested
information on the Nordic Database Initiative, and the pharmacovigilance activities modeled
after the FDA’s Sentinel Initiative and PSOLAR. o

Nordic DataLase Initi:itive B

The Nordic Database Initiative (NDI) is a proposed prospective, S+year extendable study of
adverse events in all psoriasis patients.in Sweden treated with ustekinumab in actual clinical
practice. Per the applicant, Sweden has several healthcare databases that together capture
information on all persons living in Sweden. The applicant intends to combine the data from
these registers into one analytical data set, and the applicant states this will capture all psoriasis
patients in Sweden and provide the denominator for comparison of adverse events of interest. Per
the applicant, the data set would allow for several comparisons, including by disease and
indication and with or without ustekinumab exposure. They ultimately expect to follow N
approximately 4,000 ustekinumab patients for at least 10 years; however, the number of patients
in the data set will be a function of bothe the number of moderate to severe psoriasis patients in -
Sweden and the uptake.of ustekinumab; : ‘ : ’

Comment: From the description in T able 23 of the Risk Management Program, it a_ppéars that
this was initially intended to capture postmarketing safety information on pregnancies. The ° b(4)

applicant should submit a complete protocol for this proposed study.
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Pharmacovigilance Activities Modeled after the FDA’s Sentinel Initiative

The operational plan for these activities would entail:
e identifying the managed care databases with the most ustekinumab uptake.
e developing protocols to evaluate the incidence of malignancies or serious infections in
identified databases.
conducting studies and submitting results to the Agency.
e educating physicians and patients on study outcomes (should results warrant this).

8 Pdstmarkeﬁng Experience

The product is not marketed anywhere. However, in the original submission, the applicant
proposed the following risk management plan (subsequently “enhanced” as described above):

‘ The remainder of this page is left intentionally blank.
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Source: Applicant’s Risk Management Plan

Table 25 Overview of study protocols for the pharmacovigilance plan

. Planned/Estimated Planned/Estimated

Study 1;::;;:’ Ss::ti); Date for Submission | Dafe for Submission
of Interim Data of Final Data

Long-term exiension 26 Jan 2007 Onpoing Mar 2008 Dec 2011
Phase 3 PSO study '
C0743T08 :
Long-term extension | 26 Jan 2007 Ongoing Mar 2008 May 2012
Phase 3 PSO study
C0743T09 .
Etanercept comparator | 22 Aug 2007 Ongoing Oct 2008 Oct 2009
study C0743T12 : : - .
PSOLAR (Psoriasis 07 Ang 2007 | Ongoing* 1 year post-approval To be determined
regisiry)
Pregnancy Research 19 Jun 2006 Ongomng* 1 year post-approval To be determined
Instiative .
Noxdic Database NA (protocol Planned TBD TBD
Initiative not finalized)

TBD — to be determined
*Ongoing for infliximab and other therapies

1. Long-term extension of the Phase 3 psoriasis trials

The safety and efficacy of long-term continuous use of ustekinumab will be evaluated through
5 years from initial administration of product (264 weeks). The extension period begins at Week
52 in both studies, and subjects will continue the same dose and frequency of treatment as they
were receiving at that time point. Study C0743T08 will remain blinded until all subjects have
completed Week 76 and study C0743T09 until all subjects have completed Week 52. The
databases will be locked at these respective time points. After, unblinding of the studies, dose
intervals may be adjusted or dose escalation is allowed at the investigator’s discretion.

2. Etanercept comparator study (study C0743T12)

This ongoing Phase 3 study is evaluating ustekinumab 45 mg and 90 mg, and etanercept 50
mg in approximately 850 subjects with moderate to severe plaque psoriasis. The active-
controlled portion of the study is from Week 0 to Week 12 during which the efficacy and safety
of etanercept and 2 dose levels of ustekinumab will be evaluated. Treatment after Week 12 is
dependent on Physician’s Global Assessment (PGA) response at Week 12 and initial treatment
assignment. Subjects will have scheduled follow-up visits at Weeks 2, 4, and every 4 weeks
thereafter through Week 64. The end of the study is defined as the time the last subject
completes the Week 64 visit. ' :

3. PSOriasis Longitudinal Assessment and Registry
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The PSOriasis Long1tud1na1 Assessment and Registry (PSOLAR; study C0168Z03) is
ongoing for infliximab, and patients treated with ustekinumab should be added when appropriate.
It is based in North America and designed to collect data on psoriasis patients eligible to receive
systemic therapies, including generalized phototherapy and biologics. It is intended to track
adverse events in approximately 8,000 patients, and the applicant projects that 4,000 of these °
patients will have been exposed to ustekinumab.

The registry will actively collect all serious adverse events and other targeted adverse events
(malignancies, tuberculosis, opportunistic infections, hypersensitivity reactions, antoimmune
disease, neurologic or demyelinating disease, congestive heart failure, hepatotoxicity, and
hematologic events). The registry will also collect data on disease activity and on pregnancy
outcomes. The applicant anticipates that the registry will last 8 years from the enrollment of the
last subject.

4. Pregnancy Research Initiative (study C0168T71)

This initiative is ongoing for infliximab and patients treated with ustekinumab exposure
should be added when appropriate. It is a prospective, 5-year observational study of pregnancy
outcomes in pregnant women with prenatal exposure to in actual clinical practice, and of health
status of their infants who have had prenatal exposure to ustekinumab during a one-year follow-
up period. This will be a current exposure-based cohort study in which women with diseases of

-interest but without prenatal ustekinumab exposure, and their infants, will serve as controls.

5. Nordic Database Initiative

The applicant proposes to-utilize the northern European national medical and pharmaceutical
- data sets (whole population) to collect post-marketing safety information on pregnancy. The
applicant believes these data sets offer the ability to monitor adverse event information over a
large geographic region, along with other covariables such as medication history and clinical
outcomes. By utilizing multiple Northern European registries simultaneously, the applicant
believes it poss1ble to perform surveillance on populations that may exceed 20 million

n size.

These large databases can potentially capture more rare adverse events than might be captured
in targeted (e.g. disease-specific registry) initiatives. Furthermore, they offer the ability to
perform analyses free of several sources of enrollment bias. The applicant will query these data
sets for adverse events of special interest, such as malignancies, infections, cardiovascular
events, and deaths over the entire national populations that can include Sweden and other
northern European countries. These analyses will be compared/contrasted where relevant with
outcomes from a disease/agent-specific registry based in North America.

* The applicant proposed the following risk minimization plans:
1. Product labeling which would provide guidance about serious infections and malignanacy
2. An educational program to provide tools to help optimize the benefit-risk proﬁle
objectives would include
¢ education of physicians on selection of appropriate patients
» education of physicians and patients on potential serious side effects

Comment: The applicant should submit a REMS, to consist of a Medication Guide and.a
Communiation Plan..
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9.2 Labeling Recommendations

The labeling recommendations will be added as a review addendum.
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9.3 Advisory Committee Meeting

An Advisory Committee Meeting was held on June 17, 2008. Below are the questions put to the
Committee, followed by the committee’s vote on each question.

Questions to the Committee:

Please discuss the efficacy of ustekinumab:

1. Has the applicant provided sufficient information to demonstrate efficacy of
ustekinumab in the treatment of plaque psoriasis?

Yes: 11 No: 0 Abstain: 0

2. The applicant has proposed “dosing every 12 weeks”. Has the applicant provided
sufficient information to support this dosing schedule?

Yes: 11 No: 0 Abstain: 0

3. Please discuss the alternative weight-based dosing paradigms. Which dosmg regimen
do you recommend?

Two available doses: 7 Three available doses: 3 Abstain: 1

4. Has the applicant provided sufficient information to inform patients/physicians
regarding When/how to stop treatment with ustekinumab?

Yes: 1 ~ Neo: 10 Abstain: 0

Please discuss the safety of ustekinumab:

5. Discuss the critical safety concerns with ustekinumab and the sufficiency of the
- database to characterize them.

Have a sufficient number of subjects been studied?
Yes: 0 No: 10 Abstain: 1
Have subjects been followed for a sufficient length of time?

Yes: 0 No: 11 ~ Abstain: 0
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6. Discuss the potential for malignancy demonstrated by this class of compounds,
including the findings from animal studies that indicated an increased carcinogenic risk
with inhibition of IL-12/IL23. _ :

Are the members concerned with.the potential malignancy demonstrated by this
class of compounds, including the findings from animal studies that indicated an '
increased carcinogenic risk with inhibition of IL-12/I[.23?

Yes: 11 No: 0 _Abstain: 0

- Is it important to communicate these findings to prescribers?

Yes: 11 : No: 0 Abstain: 0

Are additional animal studies needed?

Yes: 1 No: 9 Abstain: 1

Please discuss the relative benefits and risks for the use of ustekinumab in patients with
moderate to severe plaque psoriasis:

7. Do the benefits of ustekinumab therapy in adult patients with moderate to severe
psoriasis outweigh the risks? '

Yes: 9 No: 1 Abstain: 1
8. Do you recommend approval of ustekinumab for the treatment of adult patients with
moderate to severe plaque psoriasis?
Yes: 11 No: 0 : Abstain: 0
a) If the answer is no, what additional premarkeﬁng studies do you suggest?
i) completion of the pivotal trials extensions prior to approval N/A

ii) new randomized clinical trials N/A

iii) other studies N/A

b) If the answer is yes, ,
1) describe the recommended dosing regimen and the length of treatment
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ii) should the product belabeled for patient self administration or only for
prescriber administration?
Self administration: 4 Prescriber administration only: 7

Abstain: 0

iii) are the applicant’s risk assessment proposals (PSOLAR, 5 year
extension of pivotal trials) sufficient to characterize the long term safety of
ustekinumab? Please discuss these options: .

a) increasing sample size of PSOLAR.... Is this sufficient?

Yes: 0 No: 11 _ Abstain: 0

b) epidemiologic study (observational) .

c) mandatory registry/restricted distribution
d) disease-based registry

Comment: While no formal vote was taken, many of the committee members expressed support -
for a mandatory registry. The meeting adjourned without discussion of a disease-based registry.
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9.4 Subject Selection (Source: protocol for study TO08)

Inclusion Criteria

1.
2

10.

11.

Be 18 years of age or older at time of consent; may be male or female.

Have had a diagnosis of plaque-type psoriasis ‘at Teast 6 months prior to first
adminisiration of study agent {subjects with concurrent psonatic arthritis [PsA]
may be enrolled).

Have plaque-type psoriasis covering at least 10% of total BSA at screening and at
the time of the first administration of study agent.

Have a PASI score of 12 or greater at screening and at the time of the first
administration of study ageat. '

Be candidates for phototherapy or systemic treatment of psoriasis {either naive or
history of previons freatment).

Women of childbearing potential and all men must be using adequate birth control
mesures (eg, abstinence, oral confraceptives, intrauterine device, barrier method
with spermicide, or surgical sterilization) and must agree to continue to use such
measures and not become pregnant or plan a pregnancy uniil 12 months after
receiving the last injection of study agent.

Able to adhiere to the study visit schedule and other protocol requiremeats.

Capable of giving informed consent and the consent must be obtained prortoany
study related promdmes. . )

Must avoid profonged sun exposure and avoid use of tanming booths or other
ultraviolet light sources during study.

Must agree not to receive a live virus of Hve bacterial vaccination duning the irial
or mp to 12 months after the last injection.

Must agree not to feceive a BCG vaccination during the trial or up to 12 months .
after the last infection.
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d.

12.

13

- b Have no signs or symptoms suggestive of active TB upon medical history

Within 1 month prior to the first administration of study ageat, either have.
a negative tuberculin skin test, as outlined in Appendix D, or have a newly
identified positive tuberculin skiu test during screening in which active TB

" has been ruled ont and for which appropriate treatment for latent TB has
been initiated either prior to or simultanecusly with the first administration
of study agent.

Have a chest radiograph {both postetior-anterior and lateral views), taken
within 3 months prior to the first administration of study agent and read by
a qualified radiologist, with no evidence of cument active TB or old
inactive TB.

Have screening laboratory test results within the following parameters:
a. Hemoglobin - =210 g/dL

b,  Whitebloodcells 23.5x10°L

¢.  Nentrophils >15x L
d.  Platelets > 100x 1071
e Seram creatimine - <1.5mg/dL (er< 133 pmol/L)

f AST, ALT, and alkaline phosphatase levels must be within 1.5 times the
- uzpper limit of normal range for the laboratory conducting the test.

Be considered eligible according to the following TB screening criteria:

a Have no hiswfy of Iatent or active TB prior to screening.

and/or physical examination.

c. Have had no recent close contact with a person with active TB or, if there
has been such contact, will be referred to a physician specializing in TB fo
undergo additional evaluation and, if warranted, receive appropriate
treatment for latent TB prior to or simultaneousty with the first

administration of study agent.
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Exclusion Criteria

‘Currently have nonplaque forms of psoriasis (eg, crythrodermic, gnitate, or

pustular). '

Have cumrent drug-induced psoriasis (eg, a new onsel of psoriasis or an
exacerbation of psoriasis from beta blockers, calcium channel blockers, or
limn‘ ]m)' . . .

Are pregnant, mursing, of planning pregnancy (both men and women) while
enrolled in the study. ‘

Have used any therapeutic agent targeted at reducing IL-12 or I1-23, inchuding
but not limited to CNTO 1275 and ABT-874. -

Have used any investigational drug within the previous 4 weeks or 5 times the
half-life of the investigational agent, whichever is longer. :

Have used any biclogic within the previous 3 months or 5 times the half.life of
the biologic, whichever is longer.

Have ever received natalizemab or other agents that target alpha-4-integrin,

Have received phototherapy or any systemic medications/treatments that could
affect psoriasis or PAST evaluation (including, but not limited to, oral or injectable
corticosteroids, retinoids, 1,25 dilydroxy vitamin D3 and psoralens,
sulfasalazine, hydroxyurea, or fumaric acid derivatives) within 4 weeks of the
first administration of study agent. ' ..

Have nsed topical medicationsftreatments that could affect psoriasis or PAST
evalnation {eg. corticosteroids, anthralin, calcipotdene, topical vitamin D
derivatives, refinoids, tazarotene, methoxsalen, tnmethylpsoralens) within
2 weeks of the first administration of study agent.
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10.

11.
12.
13

14

15.

16.

17.

18.

19.

Have wused any systemuc mmmunosuppressants {(eg, MTX, azathioprine,
cyclosporine,  G-thioguanine, mercaptopunne, mycophenolate mofetil,
hydroxyurea, and tacrolimus) within 4 weeks of the first administraticn of study
agent.

Are cumently receiving lithium, antimaladals, or intramuscular gold, or have
received lithinm, anfimalarials, or intrammscular gold within 4 weeks of the first
administration of study agent.

Have received within 3 months prior to the first injection a live virus or bacterial
vaccination.  Subjects must agree not to receive a live vimus or bacteriaf
vaccination during the trial or up to 12 months after the last study agent injection. .

Have had a BCG vaccination within 12 months of screening. Subject smst agree
not to receive a BCG vaccination doring the frial or up fo 12 months after the last
study agent mjection.

Have a history of chronic or recumrent infectious disease, including but not limited
to chronic renal infection, chronic chest infection (eg, bronchiectasis), recurrent
urinary tract infection (recurrent pyelonephyitis or chronic nonremitting cystitis),
or open, draining, or infected skin wonnds or ulcers.

Have or have had a sericus infection (eg, sepsis, pneumonia or ﬁydonephriﬁs), or

have been hospitalized or recetved IV antibiotics for an infection donng the
2 months prior to screening.

Have a history of latent or active granulomatous infection, including TB,
histoplasmosis, of coccic}ioidomycosis, prior to scxeemng .

‘Have a chest radiograph within 3 months prior to the first administration of study

agent that shows an abnormality suggestive of 2 malignancy or corrent active
infection, including TB or fibrosis. .
Have or ever have had a nontuberculons mycobacterial infection or opportunistic
infection (eg, cytomegalovirus, Preumocystis carinii, aspergiliosis).
Have or have had 2 herpes zoster mfection within 2 months of the first
administration of study agent.
Be known to be mnfected with human immunodeficiency virus, hepatitis B, or
hepatitis C. '
Have current signs or symptoms of severe, progressive, or mucontrolled renal,
hepatic, bematological, gastrointestinal, endocrine, pulmonary, cardiac,

~ neurologic, cerebral, or psychiatric disease.

2.

Have a transplanted organ (with exception of a corneal transplant > 3 months
priot to the first administration of study agent).
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23.

25

26.

27.

30.

Have a known history of lymphopmhferam disease, incfuding lymphoma_ or
signs and sympioms suggestive of possible Iymphoproliferative disease, such as
lymphadenopathy andfor splenomegaly.

Have any known malignancy or have a history of matignancy (with the exception
of basal cell carcinoma, squamous cell carcinoma in situ of the skin, or cervical
carcinoma in sitn that has been freated with no evidence of recurrence, or
Squamons cell carcinoma of the skin that has been treated with no evidence of
recmreuoewiﬂzini;earspﬁortoﬂmﬁmtadminis&aﬁonofsmdyagem).

Have been hospitalized in the past 3 years for asthma, ever required intubation for
treatment of asthma, currently require oral corticosteroids for the treatment of
asthma, or yequired more than one short-term (£ 2 weeks) course of oral

corticostéroids for asthma within the previous year.

Have undergone allergy immunotherapy previousty for prevention of anaphylactic
reactions.

Hévc shown a previous immediate hypersensitivity response, including
anaphylaxis, to an immmuoglobulin product (eg, plasma derived or recombinant
monoclonal antibody).

Be unable or unwilling to undergo muttiple ‘venipunctures because of poor
tolerability or lack of easy access to veins.

Be known to have had a substance abuse {drug or alcohol) problem within the
previous 12 months.

Be ﬁarti‘cipaﬁng in another trial usmg an investigational agent or procedure during -
participation in the trial. , ‘
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9.5 Psoriasis Area and Sevefity Index (Source: Appendix A of protocol for study T08)

The Psoriasis Area and Severity Index or PASI is a system used for assessing and grading
the severity of psoriatic lesions and their respomse to therapy. The PASI produces a
mmeric score that can range from 0 to 72. The severity of the disease is calculated as

follows.

In the PASI system, the body is dawded into 4 regions: the head (h), trunk (f). npper
extremities (1), and lower extremities (1), which account for 10%, 30%, 20%, and 40% of
the total BSA, respectively. Each of these areas is assessed separately for erythema,
induration and scaling, which are each rated on a scale of O to 4.

The sconng syshém for the signs of the disease {erythema, induration, and scaling) are:
0 =none, 1=slight, 2 = moderate, 3 = severe, and 4 = very severe.

The scale for estimating the area of involvement for psoriatic lesions is outlined below.

0 =no involvement

1 = 1% to 9% involvement.

2 = 10% to 29% mvolvement
3 = 30% to 49% involvement
4 = 50% to §9% involvement
5 = 70% to 89% mnvolvement
6 = 90% to 100% involvement

To help with the area assessments, the following conventions should be noted:
a. The neck is considered part of the head '
b. The axillae and groin are part of the trunk
T C The buttocks are part of the lower extremities
The PASI formula is: |

PASI=01 (Fa+h+S0) A+ 03 B+ L +SYA+02 By + L+ S Ay + 04 (B + ]
+Sp Ay

Where E = erythema, 1= induration, S = scaling. and A =area
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9.6 Physician’s Global Assessment (Source: Appendix of protocol for study T08)

The PGA is used 1o determine the subject’s psoriasis lesions overall at a given time poiat.
Oveall lesions will be graded for induration, erythema, and scaling based on the scales
below. The som of the 3 scales will be divided by 3 to obtain a final PGA score.

Induration (I} (averaged over all lesions; use the National Psoriasis Foundation
Reference card for measirement)

0 = no evidence of plaque elevation

1 =minimai plaque elevation, =0.25 mm

2 = mild plague elevation, = 0.5 mm

3 =moderate plaque elevation, = 0.75 mm

4 = marked plaque elevation, = 1 mm . :
5 = severe plaque elevation, = 1.25 mm or more

Erythema (E) (averaged over all lesions)

0=mno evidence of erythema, hyperpigmentation may be present
1 = faint erythema

2 =1light red coloration

3 =moderate red colomation

4 = bright red coloration

5 = dusky to deep red coloration

Scaling (S) (averaged over all lesions
0=no evidence of scaling . ’
* 1 = minimal; occasional fine scale over less than 5% of the lesion
2 =mild; fine scale dominates
3 = moderate; coarse scale predominates
4 = marked; thick, nontenacious scale dominates
5 =severe; very thick tenacious scale predominates

- AddI+E+8= /3= (Total Average)
Physician’s Static Global Assessment based upon above Total Average

0 =~Cleared, except for residual discoloration

1 =Minimal-majmit_vafiesinnshaveindividmlsmsfar1+£+S!3ﬂlata‘mges i
2 =Mild - majority of lesions have individual scores for I+ E+ 5 /3 that averages 2

3 =Moderate - majority of lesions have individual scores for I+ E+5S/ 3 that averages 3
4 =Marked - majority of lesions have individual scores for T+ E + 8 /3 that averages 4
5 = Severe - majority of lesions have individual scores for I+ E +S/ 3 that averages 5

Note: Scores should be rounded to the nearest whole mimber. If total < 1.49, score = 1;
iftotal = 1.50, score =2.
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INFTERCENTER CONSULTATIVE REVIEW MEMO

Sopmitted: March 3, 2008
Completed: June 26, 2008
To: Maria R. Walsh, Project Manager

Division of Dermatology and Dental Products/CDER Q
HFD-540 (301-796-0852 or 301-796-0944) ' )

From: Rosemary Tiernan, MD, MPH [gﬁfﬁe
Medical Officer =
Division of Vaccines and Related Product Applications
(DVRPA)/CBER

HFM-475 (301-827-3070 or 301 827-5984) J
Through: R. Douglas Pratt, MD, MPH PRI :

Vaccine Clinical Trials Branch Chie
Division of Vaccines and Related Product Applications
(DVRPA)/CBER

Florence Houn, MD, MPH W
Director, Medical Policy %‘M LN
Office of Vaccines Research and Review (OVRR)/CBER

Sponsor: Centocor, Inc.
200 Great Valley Parkway
Malvern, PA 19355

Product: ' CNTO 1275 (ustekinumab) Interleukin Inhibitor for

' Psoriasis (Injection) “First in class/New Molecular Entity
fully human IgG1« monoclonal antibody to human IL-12
p40 that binds with high affinity to human IL-12 and IL-23
and neutralizes their bioactivity preventing these cytokines
from binding to their IL-12RB1 (IL-12 receptor beta-1)
receptor protein expressed on the surface of immune cells.
CNTOI1275 is a selective immunosuppressant classified
according to the proposed Anatomical Therapeutic
Chemical Classification system as an Interleukin Inhibitor.

Summary: A
There are currently 5 FDA approved biologic therapeutics for the treatment of psoriasis:

Alefacept (Amevive®), Efalizumab (Raptiva®), Infliximab (Remicade®), Etanercept

* (Enbrel®), and Adalimumab (Humira®). Amevive® and Raptiva® target the T cell
surface receptors CD2 and LFA-1, respectively, and act as T cell immunosuppressive
agents. Remicade®, Enbrel®, and Humira® target, and inhibit the cytokine TNFo, an
inflammatory cytokine produced during psoriasis. CNTO 1275 has a unique mechanism
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of action binding with high affinity to human IL-12 and IL-23 and neutralizing their
bioactivity.

CNTO 1275 (ustekinumab) is a drug for psoriasis which is currently under review by
the Division of Dermatology and Dental products/CDER. A consult was requested of
DVRPA regarding this product. CNTO 1275 (ustekinumab) is a fully human IgGlx .
monoclonal Antibody to hurnan IL-12 p40 that binds with high affinity to human IL-12
and IL-23 and neutralizes their bioactivity preventing these cytokines from binding to
their IL-12RB1 (IL-12 receptor beta-1) receptor protein expressed on the surface of
immune cells. CNTO1275 is a selective immunosuppressant classified according to the
proposed Anatomical Therapeutic Chemical Classification system as an Interleukin
Inhibitor. The immunosuppression is of prolonged duration because of the product’s -
long-half life of approximately three weeks. The safety and efficacy of this new product
was discussed at a CDER Advisory Committee meeting on June 17, 2008. The proposed
indication is "treatment of adult patients (18 years or older) with chronic moderate to
severe plaque psoriasis who are candidates for phototherapy or systemic therapy.” The
proposed dose, route and schedule for administration will be as follows:

-patients <100 kg: initial 45 mg SC dose, followed by a repeat dose 4 weeks later and
subsequent doses administered q 12 weeks

-patients > 100 kg: initial 90 mg SC dose, followed by a repeat dose 4 weeks later and
subsequent doses administered q 12 weeks.

The Applicant required the followmg of subjects in the Phase 3 trials uscd to support
licensure:
-"Must agree not to receive a live virus or live bacterial vaccination during the
study or up to 12 months after the last injection.”
-"Must agree not to receive a BCG vaccination during the study orup to 12
months after the last injection.” .

Consequently, there is no information available regarding the safety or immunogenicity
of concomitant administration of this product with live viral or live bacterial vaccines. In
addition, there are minimal data available regarding the safety or immunogenicity of
administration of this product when administered with vaccines that are not live (see
“Background” section below).

The Applicant proposes the following language to be used in the Warning and
“Precautious section of their draft labeling:

e

CDER provided a link to the electronic NDA 125261submission for CNT01275 and
requested the Division of Vaccines and Related Products Applications (DVRPA) to
answer the following questions:

o)
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1) Please comment on the Applicant’s proposed language for the label in light of
the conduct of the Phase 3 trials.

OVRR Revisions for the Precautions section of the Iabel:

Prior to initiating therapy with [Tradename], psoriatic patients should receive all
immunizations appropriate for age as recommended by current immunization
guidelines.* Patients on treatment with [Tradename] should not receive live
vaccines.

w

*Reference regarding vaccination:

CDC. General Recommendations on Immunization: recommendations of the
Advisory Committee on Immunization Practices (ACIP). MMWR. 2006: 55
(No. RR-15). )
http://www.cde.gov/mmwr/preview/mmwrhtml/rr5515al.htm

2) Please comment/advise on how the Applicant should assess the ability of
patients to mount an immune response to standard vaccinations, e.g.
influenza or pneumococcal vaccine, while under treatment with this product.

The Office of Vaccines Research and Review (OVRR) in CBER does not recommend
that the Applicant pursue a study to assess the ability of patients on CNTO 1275 to mount
an immune response after vaccination. Please see the sections below for further details
regarding the prior history of doing such studies and OVRR’s current thinking and
reasons to not pursue immune response studies post-vaccination in subjects on immuno-
suppressants.

Background:
(Information taken from CNTO 1275 FDA briefing document web posted 6-16-08):

hitp://www.fda.gov/ohrms/dockets/ac/08/briefing/2008-4361b1-02-CENTOCOR.pdf

The Applicant has provided safety data for 2,266 subjects with psoriasis who were treated
with ustekinumab. The durations of exposure to the product are reported as follows:

* 1,970 subjects treated for > 6 months (994 with 45 mg; 976 with 90 mg)

* 1,285 subjects treated for > 1 year (645 with 45 mg; 640 with 90 mg)

* 373 subjects treated for > 18 months (187 with 45 mg; 186 with 90 mg)

(Information taken from the CNTO 1275 NDA 125261 submission)

The Sponsor states that a subject’s ability to generate a non-memory B cell antibody
response was evaluated by inoculating subjects with the polyvalent pneumococcal
vaccine (a polysaccharide antigen), and then measuring immune titers in these subjects

vld)
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one month later in three Phase 1 studies (C0379T01, C0379T02 and C0379T03). Results
were described by the Applicant as comparable with those expected in a non-immuno-
suppressed population. Thus, the Applicant believes that at the single time-point
examined, B-cell responses to bacterial polysaccharide neo-antigens appeared to be
preserved following treatment with CNTO 1275. The data from each of these 3 studies is
presented individually below and also combined in a summary table taken from the
Applicant’s briefing document.

Study C0379T01

In Study C0379T01, CNTO 1275 was administered to patients with moderate to severe
psoriasis vulgaris as a single dose, 2 hour IV infusion followed by polyvalent
pneumococcal polysaccharide vaccine given 72 hours after the CNTO 1275 dose with
antibody response measured approximately 4 weeks later. Tn the past 5 years, these
subjects had no prior receipt of polyvalent pneumococcal polysaccharide vaccine. Please
see the results depicted in Table 1 below.

Table 1 Study C0379T01 Results (Response to Pneumococcal Vaccinaﬁon )
Study

Antibody Negative Indeterminate | Number of patients
C0379T01 response at 4 antibody antibody in dosing cohort
weeks (> 2 fold in | response to | response to
CNTO 1275 at least 6 of 12 pnheumo- pheumo-
Single IV Dose | pneumococcal coccal coccal
serotypes) vaccination | vaccination
CNTO 1275
0.09 mglkg 3 0 1 4
CNTO 1275 4 0 0 4
0.27 mg/kg
CNTO 1275 3 1 1 5
0.9 mg/kg
CNTO 1275 3 2 0 5
4.5 mg/kg
Total 13 3 2 18

(Adapted from Applicant CSR C0379T01 p. 97)

Medical Officer Comments:
Thirteen of 18 subjects with psoriasis, who received one IV dose of CNTO 1275

Jollowed 72 hours later by a polyvalent pneumococcal polysaccharide vaccine
mounted a 2 fold or greater IgG antibody response to at least 6 of 12 pneumococcal
serotypes at 1 month post vaccination (see Table 1 above). However, no definitive
conclusions regarding immune response or protection against disease can be made
Srom this minimal amount of study data. Furthermore, in adults who receive
preumococcal vaccination, the immune correlate of protection remains unknown.

Study C0379T02

In study C0379T02, CNTO 1275 was administered as a single dose subcutaneously (SC)
at either 0.27 mg/kg, 0.675 mg/kg, 1.35 mg/kg or 2.7 mg/kg to 18 to 65 year old patients
with moderate to severe psoriasis. Subjects, who had not had a pneumococcal vaccine
in the past 5 years, received a polyvalent pneumococcal polysaccharide vaccine at 72
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bours after their CNTO 1275 dosing and those who had not had a tetanus vaccination
within the past 10 years received tetanus toxoid at 72 hours after injection of CNTO1275.
It is unclear whether these subjects received both tetanus and pneumococcal vaccination
concomitantly at 72 hours after dosing with placebo or subcutaneous CNTO 1275. Tt is
unclear exactly which manufactured polyvalent pneumococcal polysaccharlde vaccine
and tetanus toxoid products were administered to these subjects.

An “acceptable” antibody response at 25 days post pneumococcal vaccination was
considered to be greater than or equal to a 2 fold rise in IgG of at least 6 of 12
pneumococcal serotypes (1, 3, 4, 6, 8, 9, 12, 14, 19F, 23F, 51, 56). These pneumococcal
serotypes are described as low intermediate and highly immunogenic pneumococcal
serotypes.

Medical Officer Comments:

CBER is not aware of data that supports using a classification scheme for
pneumococcal serotypes stratified as “low”, “intermediate” and “highly
immunogenic”. It is unclear, regarding which polyvalent pneumococcal
polysaccharide vaccine was administered, whether the assay used was a validated IgG
ELISA, or whether any of these subjects could have received either a conjugate or
polysaccharide pneumococcal vaccination in the distant past i.e. greater than 5 years
ago. It is unclear whether the subjects received both tetanus and pneumococcal
vaccination concomitantly at 72 hours after dosing with placebo or subcutaneous
CNTO 1275 (see Table 2 and Table 3 below)

Table 2 Studv C0379T02 Results (Response to Pneumococcal Vaccination)

Study C0379T02 | Antibody Excluded because of Number of patients in
Response > 2 fold | prior receipt of each dosing cohort

Treatment Arm in at least 6 of 12 pneumococcal vaccine -

{Single pneumococcal in past 5 years* or

Subcutaneous serotypes inappropriate sample**

Dose) .
2/4 1** 5

CNTO 1275

0.27 mg/kg SC

CNTO 1275 2/3 1** 4

0.675 mg/kg SC

CNTO 1275 212 2* 4

1.35 mg/kg SC :

CNTO 1275 4/4 0 4

2.7 mg/kg SC

Total CNTO 10/13 4 17

Total Placebo 2/4 0 4

(Adapted from CSR C0379T02, p. 151)

Tetanus has been described as a “recall antigen” because most adults have been
vaccinated in the past. Vaccination for tetanus was given 72 hours after CNTO 1275
dosing and antibody assays were performed 25 days after tetanus vaccination. It is
unclear whether these subjects also received concomitant polyvalent pneumococcal
polysaccharide vaccine. Acceptable antibody levels included a greater than or equal to 4




CNTO 1275 (Monoclonal Antibody/Interleukin Inhibitor for Psoriasis) - STN 125261

fold rise in tetanus antibody. In C0379T02, the Applicant states that 5 of 7 (71.4%)
evaluable subjects treated with CNTO 1275 and 1 of 2 (50%) subjects treated with
placebo had a > 4-fold increase (i.e., positive response) in the post-vaccination tetanus
toxoid titer from the pre-vaccine titer (see Table 3 below).

Table 3 Study C0379T02 Results (Response to Tetanus Vaccination)

Study C0379T02 | Antibody Response >4 Excluded because Number of patients
fold rise had received tetanus | in each dosing

Treatment Arm | (pre-vaccine to post- toxoid in past 10 cohort

(Single vaccine) years* or had

Subcutaneous inappropriate

Dose) sar_r*ﬂe**

CNTO-1275 172 3x N w 5

0.27 mg/kg SC

CNTO 1275 0/0 g 4

0.675 mg/kg SC .

CNTO 1275 1/2 2+ T 4

1.35 mg/kg SC .

CNTO 1275 33 T+ 14

2.7 mg/kg SC '

Total CNTO 517 : 10 17

Total Placebo 1/2 . 2* 4

(Adapted from CSR C0379702, p.153)

Study C0379T03 :
Study C0379T03 was a phase 1, double blind, placebo-controlled study evaluating the
safety and pharmacology of a single subcutaneously administered dose of CNTO 1275 in
subjects with relapsing forms of multiple sclerosis. Subjects, who had not had a
preumococcal vaccine in the past 5 years, received a polyvalent pneumococcal
polysaccharide vaccine at 72 hours after their CNTO 1275 dosing and those who had not
had a tetanus vaccination within the past 10 years received tetanus toxoid at 72 hours
after injection of CNTO1275. It is unclear whether these subjects received both tetanus
and pneumococcal vaccination concomitantly at 72 hours after dosing with placebo or -
subcutaneous CNTO 1275. It is unclear exactly which manufactured polyvalent
pneumococcal polysaccharide vaccine and tetanus toxoid products were administered to
these subjects. Please see Tables 4 and 5 below.
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Table 4 _Study C0379T03 Results (Response to Pneumococcal Vaccination)

Study C0379T02 | Antibody Excluded because of Number of patients in
Response > 2 fold | prior receipt.of each dosing cohort

Treatment Arm in af least 6 of 12 pneumococcal vaccine

(Single pneumococcal in past 5 years* or '

Subcutaneous serotypes inappropriate sample**

Dose) ‘
3/4 0 4

CNTO 1275

0.27 mg/kg SC

CNTO 1275 213 1* 4

0.675 mg/kg SC

CNTO 1275 3/4 0 4

1.35 mg/kg SC

CNTO 1275 4/4 0 4

2.7 mgkg SC

Total CNTO ' 12/15 1 16

Total Placebo 2/4 0 4

(Adapted from CSR C0379T03, p.175)

Table 5 Study C0379T03 Results ( Response to Tetanus Vaccination)

Antibody Response >4 Excluded because Number of patients

Study C0379T02 | fold rise had received tetanus | in each dosing
(pre-vaccine to post- toxoid in past 10 cohort

Treatment Arm | vaccine) years* or had

(Single inappropriate

Subcutaneous sample**

Dose)

CNTO 1275 2/2 2* 4

0.27 mg/kg SC

CNTO 1275 113 1* 4

0.675 mg/kg SC

CNTO 1275 1/4 0 4

1.35 mg/kg SC )

| CNTO 1275 3/4 0 4

2.7 mglkg SC

Total CNTO 713 3 16

Total Placebo 3/3 1* 4

(Adapted from CSR C0379T03, p. 176)

Medical Officer Comments:

The number of study subject numbers is too small to allow definitive conclusions. It is
unclear whether one would expect a difference in immune response to vaccination in
psoriatic patients compared to multiple sclerosis patients. The nature of the underlying
disease as well as the treatment options for psoriasis and multiple sclerosis may impact
the immune response differently and it may not be reasonable to combine immune
response data for these two different patient populations. Furthermore, there is lack of
appropriate control arms to evaluate immune response to inactivated vaccines such as
an arm of psoriasis subjects not on CNTO 1275 and a comparator arm with healthy
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subjects. Additional studies evaluating immunrne response after vaccination must
utilize immune response assays that have been validated. However, please see our
discussion below regarding CBER concerns that doing studies to assess immune
response post vaccination in patients with autoimmune diseases on immunomodulatory
or immunosuppressant drugs may not provide useful data and instead the results may
mislead some to assume mounting a similar immune response to that found in a
healthy patient infers protection against infection or disease.

See the Summary “Table 4” below which captures the immune response data in the
three Phase 1 studies of subjects who received single dose CNTO 1275 followed by
polyvalent pneumococcal polysaccharide vaccine and tetanus toxoid (Table 4 was
taken from the Applicant’s briefing document (page 39) web posted as of 6-16-08)
http://www.fda.gov/ohrms/dockets/ac/08/briefing/2008-4361b1-02-CENTOCOR.pdf

Table 4 Eficct of nstekinumab on responze to polyvalent paeumococcal vaccine
{non-memory antibody response) and éetanus toxoid (anfigen recalt
TeSponse)

Study Route of Admin. Sebjects with Posithe Antihody Subjects with Positive

Single Dose Responze to Poenmororcal { Antibody Response To

(Range of Doses) Yagccine of Total (36) Tetamus Toxoid of Total (35)

Phase 1 w - !

Papsiasis .09 - 45 mlke) Ustekimmab 13 of E8(72.2%) ‘Not testad

Phase 1 sC Placebn 2 of 4 (5096) Placeho 1 of 2 {50%)

Psoxtasis (027 - 2.7 me/kg) “Ustekinimzh 19 of 13 (76.9%) Ustekinumab S of 7 (71.4%)

ot sc Placebo 2 of 4 (50%) ‘Placebo3 of 3 (100%)

pe ::iertl:sis (027 - 2.7 1op/kgz) Ustekinnmab 11 0£15{73.3%) Ustekinumab 7 of 13 (53.8%6)

Summary Medical Officer Comments:

General Comments ) .
There is no information in this BLA regarding the administration of CNTO 1275 with
live vaccines such as live viral vaccines or live bacterial vaccines. Live vaccines should
not be administered to patients on this immunosuppressant because there is a .
possibility that the infectious live agent, although it may be attenuated, may cause
disease in the immunosuppressed patient, and this needs to be clearly stated in the label
Jor CNTO 1275. :

In addition, the limited amount of immunogenicity data presented in the Applicant’s
summary table above (Table 4 from page 39 of the Applicant briefing document) will
not be adequate to include in the label as a description of the safety and _
immunogenicity of administration of CNTO 1275 with pneumococcal polysaccharide
vaccine and/or tetanus toxoid. The pneumococcal and tetanus vaccines were given to a
small number of subjects with different underlying diseases (either psoriasis or
multiple sclerosis) using different routes of administration (IV or SC) and did not
utilize the final proposed CNTO 1275 dosing schedule but rather these subjects



CNTO0 1275 (Monoclonal Antibody/Interleukin Inhibitor for Psoriasis) STN 125261 9

received only a single dose of CNTO 1275. 1t is unclear whether one would expect a
difference in immune response to vaccination in psoriatic vs multiple sclerosis patients,
although the Applicant assumes that the immune responses will be similar. The nature
and severity of the underlying disease as well as the spectrum of treatinent options
utilized for psoriasis and multiple sclerosis prior to a course of CNTO-1275 may impact
the immune response to vaccination differently. For pneumococcal vaccination in
adults, there is no accepted immune correlate of protection. Consequently, there
remains a question regarding which biomarkers to measure and what immune
response to achieve post vaccination because the immune response necessary to
demonstrate disease protection has not yet been determined in healthy adults.

CBER does not think that meaningful data will result from conducting immune
response studies after vaccination in subjects receiving immunosuppressants such as
CNT0 1275. CBER concerns include that Sponsors, who use approved vaccines as
diagnostic agents in immunosuppressed subjects, may find the level of immune
response measured post-vaccination is similar to that elicited in 2 normal host and
Infer that the subject has intact B cell function and protection against infection
and/or disease. Sponsors may also try to use these small immunaogenicity studies
Ppost —vaccination fto make competitive label claims that their immunosuppressant
selectively impacts a particular arm of the immune system in order to effectively
treat autoimmune disease while “preserving” humoral immune response after
vaccination. ' '

Antibody response measured in ELISA assays post vaccination may not correlate
with protection against disease. For tetanus there is an antibody immune correlate
of protection, but the level of immune response that would be protective in a subject
treated with immune modulating drugs remains unknown. For pneumococcus, there
Is no immune correlate of protection in adults. Licensure of pneumococcal
polysaccharide vaccines (PPYV) in children and adults was based on demonstration
of clinical efficacy in the prevention pneumococcal disease. Although an
Immunologic correlate of protection against disease for pneumococcal
polysaccharide vaccines has not been established, most healthy adults, including the
elderly, demonstrate at least a 2-fold rise in pneamococcal type-specific IgG
antibody within two to three weeks of immunization [PDR 55 ed, pl671]. Thus,
while a 2-fold rise in IgG antibody has not been correlated with protection, this
immune response is observed following the receipt of a 23-valent PPV in healthy
adults. In clinical studies with Pnu-Imune 23°, , more than 90% of all adults showed
two-fold or greater increase in geometric mean antibody titer for each capsular type
contained in the vaccine [PDR 55%, p1671]. Antibody response rates to 2 PPV have
been used in the published literature as a2 marker of B cell function [Rubins JB et al,
Infect Immun 1999; 67:5979-5984]. Subjects with impaired immune function have
shown diminished antibody responses to PPV. Nevertheless, PPVs are not approved
for assessing Immune status and, in particular, B-cell function in individuals or '
groups of subjects. Data to validate responses to the vaccine as a marker of B-cell
function have not been provided and, the sensitivity and specificity of this method is
not known.



CNTO 1275 (Monoclonal Antibody/Interleukin Inhibitor for Psoriasis) STN 125261 10

Although it Is a different clinical setting, it should be noted that at present there is
ongoing discussion in the allergy and immunology commuunity regarding the criteria
fo use when trying to identify patients with inmunodeficiency by assessment of
humoral immune competence after vaccination (“diagnostic vaccination ¥). No
vaccine is approved for such a diagnostic indication.

While CBER does ask companies to perform vaccine-vaccine interaction studies
regarding concomitant vaccination in healthy adults and healthy children using
immune endpoints powered to detect pre-specified differences, these studies are
conducted after efficacy of the primary vaccine has been established and antibody
or other immune response has been gathered from the efficacy trial. While these
data may not be sufficient to establish retrospectively a correlate of protection, these
immune response data are evaluated in the context of the efficacy study. Studies of
immune response post vaccination in subjects with autoimmune diseases on
immunosuppressant drugs do not have such clinical data on vaccine efficacy.

CBER Past and Current Thinking
(This information below captures recent discussion with OTRR and OVRR staff)

Past /History: :
In the past, OTRR/CBER asked Sponsors to conduct vaccine studies to determine

whether tumor necrosis factor (TNF) blockers inhibited B cell responses. OTRR/CBER.
requested a study of a B cell dependent antigen and Sponsors studied pneumococcal
polysaccharide vaccine. When studies to evaluate the effects of TNF blockers on T cell
dependent antigens were requested, the manufacturers studied responses to trivalent
inactivated influenza vaccination. When the first manufacturer submitted the results they
asked to put the results in their label. OTRR debated whether this was appropriate and
had many discussions with “pro and con” views presented. The Office of Vaccines
Research and Review (OVRR) was consulted at the time. In the end, it was decided that

. since clinicians routinely vaccinate their patients on TNF blockers that it would be
worthwhile to present the information learned from the randomized, controlled clinical
trials of response to vaccination. The description of study results were crafted in
language to avoid suggesting that vaccination would produce similar protection from
infection as vaccination would in a person not receiving TNF blockers. The labels for
immunosuppressants used for rheumatoid arthritis (RA) such as Enbrel®, Humira®,
Kineret® and Orencia® include results reported for responses to vaccination. Similar
concerns regarding labeling for other immunomodulatory drugs such as the interferons
have been considered. In labeling, OTRR stated that the wording was carefully couched
so as to not encourage the impression that vaccine efficacy was unchanged, and certainly
that there was no valid conclusions from any cross-product-labeling comparison. No
Advisory committees suggested doing these immune response studies of vaccination in
patients receiving immunosuppressant or immunomodulatory drugs.

OTRR/CBER was concerned that the populations who might take these biologic products
on a chronic basis (e.g., older adults with theumatoid arthritis (RA) or children with RA)
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who need to get certain routine vaccinations might in fact not be adequately protected
because of an inability to mount an appropriate response to whatever vaccination they

- receive. OTRR had hoped that studies assessing immune responses to standard vaccines
among patients who are taking these drugs might increase the understanding regarding if
or what types of cellular or humoral defects exist.

Successive discussions between OTRR and OVRR led to the conclusion that unless there
was frank failure of an expected response (or component of response), we really had little
basis to interpret the results. If it were critical to understand the vaccine efficacy in the
face of concomitant immunosuppressant/immunomodulator drug, it would be necessary
to obtain results from a large-efficacy trial and this was not going be obtainable since the
basis of concern did not justify that level of burden for a post-marketing study.

Over the years, CBER has continued to provide comments for post-marketing studies that
CDER divisions requested regarding concomitant or staggered administration of vaccines
with immunosuppressant drugs to treat autoimmune diseases. Such studies have often
been insufficient in size, scope and design to ultimately allow a label change that
supports that there is no interference when a vaccine is concomitantly administered with
an immunosuppressant. Patients on immunomodulatory or immunosuppressant drugs,
who receive vaccines to prevent infectious disease and are able to mount immune
responses similar to that found in normal healthy hosts, may still not be protected against
developing infection and disease. The immune response measured after vaccination may
not be a correlate for protection. A clinical efficacy trial may ultimately be necessary to
demonstrate that this “normal” immune response after vaccination in the host receiving
an immunosuppressant drug is still sufficient to provide protection for the
immunosuppressed host. Conduct of such a trial may not be feasible due to the variable
spectrum of age and underlying autoimmune disease necessitating different schedules for
immunosuppressant drug dose and administration as well as different concomitant
medications and co-morbidities in these subject populations.

Current Thinking ,
In CBER, several different types of post-vaccination immune response studies are

conducted including:

- 1) immune response measured in the context of an efficacy study
understanding that it is not always possible to determine that the
measured immune response is a correlate of protection

2) immune response that is measured to demonstrate consistency across
manufactured vaccine lots '
3) immune response that is used in bridging studies, e.g., for a new
population or age group or for comparison between products
4) immune response to determine that there is no interference with immune
response when vaccines are concomitantly administered.(“vaccine-
vaccine interaction”).
However, CBER plans to further discuss with CDER divisions the limited value in
requesting companies to do pre or post-marketing studies (“vaccine-drug interaction”)
evaluating immune response after vaccination in complex patient populations with a
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broad spectrum of underlying diseases, age and co-morbidities who are maintained on
immunomodulatory drug treatment regimens of varying dose and duration.. CBER does
not encourage that such immune response studies post vaccination be requested of the
Sponsors of these immunosuppressant drugs because these studies do not yield useful

- data and Sponsors may attempt to leverage the questionable results into competitive label
claims. '

It is unclear whether such pre-or post-marketing immune response studies can ever
adequately address concerns regarding interference of the immunosuppressant with
response to vaccination and it may be an unreasonable commitment of time, effort and
money to request companies to do such studies until there is more clear consensus
regarding how to best evaluate and correlate immune response with clinical efficacy in
the immunosuppressed host.

‘These immune response studies post-vaccination and conducted to date, do not provide

useful data that could be included in a product label to guide clinicians in their medical

practice. Currently, practitioners who treat patients with autoimmune disease requiring
immunosuppressant drugs may refer to the 2006 Advisory Committee on Immunization
Practices (ACIP) guidance (see excerpt below):

CDC. General Recommendations on Immunization: recommendations of the
Advisory Committee on Immunization Practices (ACIP). MMWR 2006: 55(No.RR-15).
http://www.cdc.gov/mmwr/preview/mmwrhtml/rr5515al.htm

Other Immunosuppressive Drugs

Whenever feasible, clinicians should provide all indicated vaccines to all persons before initiation
of chemotherapy, before treatment with other immunosuppressive drugs, and before radiation or
splenectomy. Persons receiving chemotherapy or radiation for leukemia and other hematopoetic
malignancies, solid tumors, or after solid organ transplant should be assumed to have altered
immunocompetence. Live-attenuated vaccines should not be administered for at least 3
months after such immunosuppressive therapy. Inactivated vaccines administered during
chemotherapy might need to be readministered after immune competence is regained.
Persons vaccinated before chemotherapy for leukemia, lymphoma, other malignancies, or
radiation generally are thought to retain immune memory after treatment, although revaccination
following chemotherapy for acute lymphoblastic leukemia might be indicated (139).
Revaccination of a person after chemotherapy or radiation therapy is not thought to be necessary
if the previous vaccination occurred before therapy and not during the therapy, with the exception
of recipients of HSCT, who should be revaccinated as recommended previously. Determination
of the level of immune memory and the need for revaccination should be made by the treating
physician. Inactivated vaccines can be administered during low dose intermittent or maintenance
therapy of immunosuppressive drugs. The safety and efficacy of live-attenuated vaccines during
such therapy is unknown. Physicians should carefully weigh the risks for and benefits of
providing injectable live vaccines to adult patients on low-dose therapies for chronic autoimmune
disease. The safety and efficacy of live-attenuated vaccines administered concurrently with
recombinant human immune mediators ahd immune modulators is unknown. Evidence that use
of therapeutic monoclonal antibodies, especially the antitumor necrosis factor agents
adalimumab, infliximab, and etanercept, causes reactivation of latent tuberculosis infection
and tuberculosis disease and predisposes to other opportunistic infections suggests caution
in the use of live vaccines in patients receiving these drugs (105-110). Until additional
information becomes available, avoidance of live attennated vaccines during intermittent or
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low dose chemotherapy or other immunosuppressive therapy is prudent, unless the benefit of
vaccination outweighs the hypothetical increased risk for an adverse reaction after vaccination.

OVRR Conclusions/Recommendations:

1)

2)

Revise the Precautions section of the CNTO 1275 label as follows:

Prior to initiating therapy with [Tradename], psoriatic patients should receive all
immunizations appropriate for age as recommended by current immunization
guidelines.* Patients on treatment with [Tradename] should not receive live
vaccines. Vaccinations that are not live and are received during a course of
[Tradename] may not elicit an immune response sufficient to prevent disease.
Caution is advised when administering live vaccines to household contacts of
patients receiving [TRADENAME] because of the potential risk for shedding and
transmission.

*Reference regarding vaccination:

CDC. General Recommendations on Immunization: recommendations of the
Advisory Committee on Immunization Practices (ACIP). MMWR 2006: 55
(No. RR-15).

http://www.cdc.gov/mmwr/preview/mmwrhtml/rr5515al.htm

The Office of Vaccines Research and Review (OVRR) in CBER does not
recommend that the Applicant pursue a post-marketing study to assess the ability
of patients on CNTO 1275 to mount an immune response after vaccination. Post-
vaccination immure response studies conducted in patient populations with
underlying autoimmune diseases receiving immunosuppressant drugs (“vaccine-
drug interaction) have not provided useful data that should be included in a
product label to guide clinicians in their medical practice and in fact such
information may mislead clinicians to assume that the vaccinated patient is
protected against infection or disease when this may not actually be the case. Itis
unlikely that it would be feasible to conduct clinical efficacy trials to evaluate
whether immune response post —vaccination in subjects on CNTO 1275 is
protective considering the variables related to underlying immune status of the

‘patient as well as prior vaccination history, exposure and immunity to infectious

diseases and different dose regimens and schedules for the immunosuppressant
drugs. Regarding vaccination with the pneumococcal polysaccharide vaccines,
there is a concern in healthy adults that repeat vaccination may actually cause
“hyporesponsiveness” to pneumococcal polysaccharide and studies should not be
done using these products in patients on immunosuppressants, who already may
have a compromised ability to respond to vaccination, as this may be an added
risk if a need for re-vaccination develops in the future. Finally, it will be
important for the Applicant and the CDER Dermatology Division to collaborate
on active post-marketing studies and passive post marketing surveillance in order
to capture and characterize infectious disease adverse events that occur with the
use of CNTO1275.



