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product for the claimed indication(s) in pediatric patients unless this requirement is waived,
deferred, or inapplicable.

We are waiving the pediatric study requirement for ages 0 to < 2 years because necessary studies
are impossible or highly impracticable. This is because JIA polyarticular subtype most often
occurs in children age > 2 years and older and is infrequent is children aged 0 to <2 years of age.

We are deferring submission of your pediatric studies for ages > 2 to <17 years for this
application because this product is ready for approval for use in adults and pediatric studies have
not been completed.

Your deferred pediatric study required under section 505B(a) of the FDCA is a required
postmarketing study. The status of this post-marketing study must be reported annually
according to 21 CFR 301.70 and section 505B(a)(3)(B) of the FDCA. This required study is
listed below. : o

1. Assessment of pharmacokinetic (PK/PD) parameters and dosing, safety, tolerance and
immunogenicity in the pediatric population > 2 years to < 17 years with polyarticular
JIA. The adult RA exposure-response should form the basis for these dose
simulations in pediatric patients.

Protocol Submission: October 2009
Study Start Date: December 2010
Final Report Submission: October 2015

Submit final study reports to your BLA 125160. For administrative purposes, all submissions
related to this required pediatric postmarketing study must be clearly designated
“Required Pediatric Assessment.”

POSTMARKETING REQUIREMENTS UNDER 505(o)

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 holders of approved drug and biological product applications to conduct postmarketing
studies and clinical trials for certain purposes, if FDA makes certain findings required hy the
statute (section 505(0)(3)(A), 21 U.S.C. 355(0)(3)(A)). This provision took effect on March 25,
2008.

‘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 following long-term
serious risks in adult patients with RA with the use of CIMZIA (certolizumab pegol):. (1)
cardiovascular and thromboembolic events, including congestive heart failure, hypertension,
transient ischemic attack (TIA), stroke, tachyarrhthmia, atrial fibrillation, venous thrombosis
and associated phlebitis; (2) serious infections including opportunistic infections, and (3)
malignancies, both solid tumors and lymphomas.
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Furthermore, the new pharmacovigilance system that FDA is required to establish under section
505(k)(3) of the FDCA has not yet been estabhshed and is not sufficient to assess these serious
risks. -

Therefore, based on appropriate scientific data, FDA has determined that you are required,

pursuant to section 505(0)(3) of the FDCA, to conduct the following postmarketing clinical

study: .
1. A postmarketing clinical study registry in adult patients with moderately to
severely active RA that would assess the longer term risks of serious infections,
malignancies that have been reported with TNFa. blocker therapy as well as the
longer term risk for cardiovascular and thromboembolic events, including
congestive heart failure, hypertension, TIA, stroke, tachyarrhythmia, atrial
fibrillation, venous thrombosis and associated phlebitis.

The timetable you submitted on December 17, 2008 states that you will conduct this trial
according to the following timetable:

Final Protocol Submission: August 2009
Study Completion Date: - February 2010
Final Report Submission: ~ February 2017

Submit the protocol to your IND 9869, with a cross-reference letter to this BLA 125160. Submit
all final report(s) to your BLA 125160. Use the following designators to prominently label all
submissions, including supplements, relating to this postmarketing study requirement as
appropriate: '

¢ Required Postmarketing Protocol under 505(o)
* Required Postmarketing Final Report under 505(o)
¢ Required Postmarketing Correspondence under 505(o)

Section 505(0)(3)(E)(ii) of the FDCA requires you to report periodically on the status of any
study or clinical trial required under this section. This section also requires you to periodically
report to FDA on the status of any study or clinical trial otherwise undertaken to investigate a
safety issue. Section 506B of the FDCA, as well as 21 CFR 601.70 requires you to report
annually on the status of any postmarketing commitments or required studies or clinical trials.

FDA will consider the submission of your annual report under section 506B and 21 CFR
601.70to satisfy the periodic reporting requirement under section 505(0)(3)(E)(ii) provided that
you include the elements listed in 505(0) and 21 CFR 601:70. We remind you that to comply
with 505(0), your annual report must also include a report on the status of any study or clinical
trial otherwise undertaken to investigate a safety issue. -Failure to submit an annual report for
studies or clinical trials required under 505(0) on the date required will be con81dered a violation
of FDCA section 505(0)(3)(E)(ii) and could result in enforcement action.
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b. Report on periodic assessments of the distribution and dispensing of the Medication
‘Guide in accordance with 21 CFR 208.24 ' :

c. Report on failures to adhere to distribution and dispensing requirements, and corrective
actions taken to address noncompliance '

d. Survey of physicians’ understanding of the serious risks of CIMZIA®

Use the following designator to prominently label all submissions, including supplements,
relating to this REMS: o

Risk Evaluation and Mitigation Strategy (REMS)

PROMOTIONAL MATERIALS

You may submit draft copies of the proposed introductory advertising and promotional labeling
with a cover letter requesting advisory comments to the following address:

Food and Drug Administration

Center for Drug Evaluation and Research

Division of Drug Marketing, Advertising, and Communications
5901-B Ammendale Road

Beltsville, MD 20705-1266

Final printed advertising and promotional labeling should be submitted at the time of initial
dissemination, accompanied by a FDA Form 2253.

All promotional claims must be consistent with and not contrary to approved labeling. You
should not make a comparative promotional claim or claim of superiority over other products

unless you have substantial evidence to support that claim.

LETTERS TO HEALTH CARE PROFESSIONALS

If you issue a letter communicating important safety-related information about this drug product
(i.e.,a “Dear Health Care Professional” letter), we request that you submit an electronic copy of
the letter to both this BLA and to the following address: '

MedWatch, HFD-001

Food and Drug Administration
5600 Fishers Lane

Rockville, MD 20852-9787

REPORTING REQUIREMENTS

You must submit adverse experience reports under the adverse experience reporting
requirements for licensed biological products (21 CFR 600.80). You should submit
postmarketing adverse experience reports to the following address:
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Central Document Room

Center for Drug Evaluation and Research
Food and Drug Administration

5901-B Ammendale Road

Beltsville, MD 20705-1266

Prominently identify all adverse experience reports as deseribed in 21 CFR 600.80.

You must submit distribution reports under the distribution reporting requirements for licensed
biological products (21 CFR 600.81).

You must submit reports of biological product deviations under 21 CFR 600.14. You should
promptly identify and investigate all manufacturing deviations, including those associated with
processing, testing, packing, labeling, storage, holding and distribution. If the deviation involves
a distributed product, may affect the safety, purity, or potency of the product, and meets the other
criteria in the regulation, you must submit a report on Form FDA-3486 to the following address:

Division of Compliance Risk Management and Surveillance
Office of Compliance

Center for Drug Evaluation and Research

Food and Drug Administration

10903 New Hampshire Ave.

Silver Spring; MD 20903

Bioldgiéal product deviations sent by courier or overnight mail should also be sent to this
address.

You must submit information to your biologics license application for our review and written
approval under 21 CFR 601.12 for any changes in the manufacturing, testing, packaging, or
labeling of certolizumab pegol or in the manufacturing facilities.

All 15-day alert reports, periodic (including quarterly) adverse drug experience reports, field
alerts, annual reports, supplements, and other submissions should be addressed to the original
BLA 125160 for this drug product. In the future, do not make submissions to this BLA except
for the final printed labeling requested above.

MEDWATCH-TO-MANUFACTURER PROGRAM

The MedWatch-to-Manufacturer Program provides manufacturers with copies of serious adverse
event reports that are received directly by the FDA. New molecular entities and important new
biologics qualify for inclusion for three years after approval. Your firm is eligible to receive
copies of reports for this product. To participate in the program, please see the enrollment
instructions and program description details at www.fda.gov/medwatch/report/mmp.htm.

Please refer to http://www.fda.gbv/cder/biologics_/default.htm for information regarding
therapeutic biological products, including the addresses for submissions. '
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If you have any questions, call Kathleen Davies, Regulatory Project Manager, at (301) 796-2205..

Sincerely,

Bob A. Rappaport, M.D.
Director v
Division of Anesthesia, Analgesia
and Rheumatology Products
~ Office of Drug Evaluation II
Center for Drug Evaluation and Research

Enclosures (3):
Package Insert
Patient Package Insert
Carton and Immediate Container Labeling
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Food and Drug Administration
Rockville, MD 20857

_( C DEPARTMENT OF HEALTH & HUMAN SERVICES - " Public Health Service

STN: BL 125271/0 :
COMPLETE RESPONSE

; JAN 2 2009

UCB, Inc..

1950 Lake Park Drive

Smyrna, GA 30080

Attention:  Sandra Bonsall, RAC ~
' Associate Director, Regulatory Affairs

Dear Ms. Bonsall

Please refer to your biologics license dpplication, dated November 29, 2007, received December
6, 2007, submitted under section 351 of the Public Health Service Act for CIMZIA®
(certolizumab pegol) for the treatment of rheumatmd arthritis.

We acknowledge recelpt of your submissions dated February 15, March 14, Aprﬂ 3, May 16 and
30, July 18, August 11, 12, 14 and 20, 25 and 28, September 3, 9, 10, 15, and 30, October 14 and
. 21, November 21, December 12, 18, 19, 22 and 24, 2008, ‘ :

The September 30, 2008, amendment constituted a major amendment,
We have completed the review of your application, as amended, and have determined that we
cannot approve this application in its present form, We have described below our reasons for
this action and, where pos51ble our recommendations to address these issues. '

'CLINICAL

In the clinical studies submitted with this apphcatloh there appears to be an increased risk of
cardiovascular adverse events in the CIMZIA® treatment arms compared to the placebo '
treatment arms. Provide further data to clarify the cardiovascular risks of the proposed doses
and/or provide data on the safety and efficacy of lower doses of CIMZIA® in order to assure us
that a dose level(s) with favorable risk-benefit characteristics has been defined. This may be

- accomplished by reanalysis of the available data or it may require an additional adequate and
well-controlled study focused primarily on cardlovascular adverse events.
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RISK EVALUATION MITIGATION STRATEGY REOUIREMENTS

A revised risk evaluation and mitigation strategy (REMS) for CIMZIA® was approved on
December 31, 2008, under BLA 125160/38. That approved REMS consisted of a Medication
Guide revised to address the risks of serious infections, including opportunistic infections, that
have been associated with treatment with TNFo, blockers such as CIMZIA®, a communication

- plan, and a timetable for assessment. We have determined that a REMS is necessary to ensure -

that the benefits of CIMZIA outweigh its risks for patients with rheumatoid arthritis because the
risks addressed in the REMS are risks that could be expected to affect any patient population
taking CIMZIA®. You should submit the revised REMS to BLA 125271 with modifications to
the Medication Guide to reflect the rheumatoid arthritis indication and with modifications to
ensure that the cOmmumcatmn plan reaches physicians, such as rheumatologists, who may
prescribe CIMZIA® for rheumatoid arthritis. The timetable for submission of assessments of the
REMS should remain the same as in the REMS approved on April 22, 2008, w1th the or1g1nal ‘
approval of CIMZIA®.

LABELING

We reserve comment on the proposed labeling until the application is otherwise adequate. If you
revise labeling, your response must include updated content of labeling [21 CFR 314.50(1)(1)(1)]
in structured product labeling (SPL) format as described at
http://www.fda.gov/oc/datacouncil/spl.html. «

SAFETY UPDATE

. o~ ' ‘ )
When you respond to the above deficiencies, include a safety update. The safety update should
include data from all nonclinical and clinical studies of the drug under consideration regardless
of indication, dosage form, or dose level. -

1. Descrlbe in detail any significant changes or findings in the safety profile.

2. When assembling the sections describing discontinuations due to adverse events, serious
adverse events, and common adverse events, incorporate new safety data as follows:

e Present new safety data from the studies for the proposed indication using the same format
as the initial submission.

e Present tabulations of the new safety data combined with the initial data.

o Include tables that compare frequencies of adverse events in the 1n1t1al data w1th the
retabulated frequencies described in the bullet above.

e For indications other than the proposed indication, provide separate tables for the
frequencies of adverse events occurrlng in clinical trials.

‘3. Present a retabulation of the reasons for premature study discontinuati()n by incorporating the

drop-outs from the newly completed studies. Describe any new trends or patterns identified.
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4. Provide case report forms and narrative summaries for each patient who died during a
clinical study or who did not complete a study because of an adverse event. In addition,
_provide narrative summaries for serious adverse events.

5. Describe any information that suggests a substantial change in the incidence of common, but
less serious, adverse events between the new data and the initial data.

6. Provide updated exposure information for the clinical tr1als (e.g., number of subjects, person
t1me)

7. Prov1de a summary of Worldw1de experience on the safety of this drug. Include an updated
estimate:of use for drug marketed in other countries

- 8. Provide English translations of current approved foreign labeling not previously submitted.
OTHER

" Within one year after the date of this letter, you are requlred to resubmit or withdraw the
application. If you do not take any of these actions, we will consider your lack of response a
request to withdraw the application under 21 CFR 601.3(c). A resubmission must fully address
all the deficiencies listed, and will start a new review cycle. A partial response to this letter may
not be reviewed and will not start a new review cycle. :

You may request a meeting or teleconference with us to discuss what steps you need to take
before the application can be approved. If you wish to have such a meeting, submit your
meeting request as described in the FDA Guidance for Industry on Formal Meetings With
Sponsors and Applicants for PDUFA Products, February, 2000 '
(http://www.fda,gov/cder/guidance/2125fnl.htm ).

Please refer to http://www.fda.gov/cdet/biologics/default.htm for information regarding
therapeutic biological products, including the addresses for submissions.

If you have any questions call the Regulatory Proj ect Manager Kathleen Dav1es at ;
1(301) 796-2205. : ‘

~ Sincerely,

MK s fo Byt

Bob A. Rappaport M.D.
- Director '
Division of Anesthes1a Analges1a
and Rheumatology Products
~ Office of Drug Evaluation II
Center for Drug Evaluation and Research
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Cimzia®
(certolizumab pegol)

HIGHLIGHTS OF PRESCRIBING INFORMATION

These highlights do not include all the information needed to use CIMZIA®

safely and effectively. See full prescribing information for CIMZIA.

CIMZIA (certolizumab pegol)
Lyophilized powder for solution and solution for subcutaneous injection
Initial U.S. Approval: 2008

WARNING: RISK OF SERIOUS INFECTIONS
See full prescribing information for complete boxed warning.

. Increased risk of serious infections leading to hospitalization or
death including tuberculosis (TB), bacterial sepsis, invasive
fungal infections (such as histoplasmosis), and infections due to
other opportunistic pathogens.

. CIMZIA should be discontinued if a patient develops a serious
infection or sepsis.

. Perform test for latent TB; if positive, start treatment for TB
prior to starting CIMZIA.

. Monitor all patients for active TB during treatment, even if
initial latent TB test is negative (5.1)

RECENT MAJOR CHANGES

Indications and Usage, Rheumatoid Arthritis (1.2) 05/2009
Dosage and Administration, Rheumatoid Arthritis (2) 05/2009
Warnings and Precautions, Use with Biological DMARDs (5.8) 05/2009
Boxed Warning, Risk of Serious Infections 12/2008
Warnings and Precautions, Risk of Serious Infections (5.1) 12/2008

INDICATIONS AND USAGE

CIMZIA is a tumor necrosis factor (TNF) blocker indicated for:

¢ Reducing signs and symptoms of Crohn’s disease and maintaining clinical
response in adult patients with moderately to severely active disease who
have had an inadequate response to conventional therapy (1.1)

e Treatment of adults with moderately to severely active rheumatoid arthritis
(1.2)

CIMZIA is administered by subcutaneous injection. The initial dose of CIMZIA

is 400 mg (given as two subcutaneous injections of 200 mg).
Crohn’s Disease (2.1)

. 400 mg initially and at Weeks 2 and 4. If response occurs, follow with 400

mg every four weeks

Rheumatoid Arthritis (2.2)

e 400 mg initially and at Weeks 2 and 4, followed by 200 mg every other
week; for maintenance dosing, 400 mg every 4 weeks can be considered

---------------------- DOSAGE FORMS AND STRENGTHS-------------=—--———

e 200 mg lyophilized powder for reconstitution with 1 mL of sterile Water for
Injection, USP (3)

e 200 mg/mL in a single-use prefilled glass syringe (3)

CONTRAINDICATIONS

e None (4)

------------------------ WARNINGS AND PRECAUTIONS----------ememe e

e Serious infections — do not start CIMZIA during an active infection. If an
infection develops, monitor carefully, and stop CIMZIA if infection becomes
serious (5.1)

e (Cases of lymphoma and other malignancies have been observed among
patients receiving TNF blockers (5.2)

e Heart failure, worsening or new onset may occur (5.3)

e Anaphylaxis or serious allergic reactions may occur (5.4)

e Hepatitis B virus reactivation — monitor HBV carriers during and several
months after therapy. If reactivation occurs, stop CIMZIA and begin anti-
viral therapy (5.5)

e Demyelinating disease, exacerbation or new onset, may occur (5.6)

e Cytopenias, pancytopenia — advise patients to seek immediate medical
attention if symptoms develop, and consider stopping CIMZIA (5.7)

e Lupus-like syndrome — stop CIMZIA if syndrome develops (5.9)

ADVERSE REACTIONS
The most common adverse reactions (incidence >7% and higher than placebo):
upper respiratory tract infection, rash, and urinary tract infection (6.1)

To report SUSPECTED ADVERSE REACTIONS, contact UCB, Inc. at 1-
866-822-0068 or FDA at 1-800-FDA-1088 or www.fda.gov/medwatch.

DRUG INTERACTIONS

e Use with Biological DMARDs — increased risk of serious infections (5.8,
7.1)

e Live vaccines — do not give with CIMZIA (5.10, 7.2)

e Laboratory tests — may interfere with aPTT tests (7.3)

See 17 for PATIENT COUNSELING INFORMATION and MEDICATION
GUIDE.
Revised: 05/2009

FULL PRESCRIBING INFORMATION: CONTENTS*

WARNING: RISK OF SERIOUS INFECTIONS
1 INDICATIONS AND USAGE

1.1 Crohn’s Disease

1.2 Rheumatoid Arthritis
2  DOSAGE AND ADMINISTRATION

2.1 Crohn’s Disease

2.2 Rheumatoid Arthritis

2.3 Preparation and Administration of CIMZIA Using the Lyophilized Powder for Solution
2.4 Preparation and Administration of CIMZIA Using the Prefilled Syringe

2.5 Monitoring to Assess Safety
2.6 Concomitant Medications
3 DOSAGE FORMS AND STRENGTHS
CONTRAINDICATIONS
5  WARNINGS AND PRECAUTIONS
5.1 Risk of Serious Infections
5.2 Malignancies
5.3 Heart Failure
5.4 Hypersensitivity Reactions
5.5 Hepatitis B Virus Reactivation
5.6 Neurologic Reactions
5.7 Hematological Reactions

S
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Cimzia®
(certolizumab pegol)

5.8 Use with Biological Disease-Modifying Antirheumatic Drugs (Biological DMARDs)
5.9 Autoimmunity

5.10 Immunizations

5.11 Immunosuppression

ADVERSE REACTIONS

6.1 Clinical Trials Experience

6.2 Adverse Reaction Information from Other Sources
DRUG INTERACTIONS

7.1 Use with Anakinra, Abatacept, Rituximab and Natalizumab
7.2 Live Vaccines

7.3 Laboratory Tests

USE IN SPECIFIC POPULATIONS

8.1 Pregnancy

8.3 Nursing Mothers

8.4 Pediatric Use

8.5 Geriatric Use

OVERDOSAGE

DESCRIPTION

CLINICAL PHARMACOLOGY

12.1 Mechanism of Action

12.2 Pharmacodynamics

12.3 Pharmacokinetics

NONCLINICAL TOXICOLOGY

13.1 Carcinogenesis, Mutagenesis, and Impairment of Fertility
CLINICAL STUDIES

14.1 Crohn’s Disease

14.2 Rheumatoid Arthritis

REFERENCES

HOW SUPPLIED/STORAGE AND HANDLING
PATIENT COUNSELING INFORMATION

17.1 Patient Counseling

17.2 Instruction on Prefilled Syringe Self-Injection Technique
17.3 Medication Guide

*Sections or subsections omitted from the full prescribing information are not listed.



Cimzia®
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FULL PRESCRIBING INFORMATION

WARNING: RISK OF SERIOUS INFECTIONS

Patients treated with CIMZIA are at increased risk for developing serious infections that may
lead to hospitalization or death /see Warnings and Precautions (5.1) and Adverse Reactions
(6.1)]. Most patients who developed these infections were taking concomitant
immunosuppressants such as methotrexate or corticosteroids.

CIMZIA should be discontinued if a patient develops a serious infection or sepsis.

Reported infections include:

» Active tuberculosis, including reactivation of latent tuberculosis. Patients with tuberculosis
have frequently presented with disseminated or extrapulmonary disease. Patients should be
tested for latent tuberculosis before CIMZIA use and during therapy. Treatment for latent
infection should be initiated prior to CIMZIA use.

« Invasive fungal infections, including histoplasmosis, coccidioidomycosis, candidiasis,
aspergillosis, blastomycosis, and pneumocystosis. Patients with histoplasmosis or other
invasive fungal infections may present with disseminated, rather than localized disease.
Antigen and antibody testing for histoplasmosis may be negative in some patients with
active infection. Empiric anti-fungal therapy should be considered in patients at risk for
invasive fungal infections who develop severe systemic illness.

« Bacterial, viral and other infections due to opportunistic pathogens.

The risks and benefits of treatment with CIMZIA should be carefully considered prior to
initiating therapy in patients with chronic or recurrent infection.

Patients should be closely monitored for the development of signs and symptoms of infection
during and after treatment with CIMZIA, including the possible development of tuberculosis in
patients who tested negative for latent tuberculosis infection prior to initiating therapy. /see
Warnings and Precautions (5.1) and Adverse Reactions (6.1)].

1 INDICATIONS AND USAGE

1.1 Crohn’s Disease

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

1.2 Rheumatoid Arthritis
CIMZIA is indicated for the treatment of adults with moderately to severely active rheumatoid
arthritis (RA).

2 DOSAGE AND ADMINISTRATION

CIMZIA is administered by subcutaneous injection. Injection sites should be rotated and
injections should not be given into areas where the skin is tender, bruised, red or hard. When a 400
mg dose 1s needed (given as two subcutaneous injections of 200 mg), injections should occur at
separate sites in the thigh or abdomen.

The solution should be carefully inspected visually for particulate matter and discoloration
prior to administration. The solution should be a clear colorless to yellow liquid, essentially free from
particulates and should not be used if cloudy or if foreign particulate matter is present. CIMZIA does
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not contain preservatives; therefore, unused portions of drug remaining in the syringe or vial should
be discarded.

2.1 Crohn’s Disease

The recommended initial adult dose of CIMZIA is 400 mg (given as two subcutaneous
injections of 200 mg) initially, and at Weeks 2 and 4. In patients who obtain a clinical response, the
recommended maintenance regimen is 400 mg every four weeks.

2.2 Rheumatoid Arthritis
The recommended dose of CIMZIA for adult patients with rheumatoid arthritis is 400 mg
(given as two subcutaneous injections of 200 mg) initially and at Weeks 2 and 4, followed by 200 mg

every other week. For maintenance dosing, CIMZIA 400 mg every 4 weeks can be considered [see
Clinical Studies (14.2)].

23 Preparation and Administration of CIMZIA Using the Lyophilized Powder for Solution

The lyophilized powder should be prepared and administered by a health care professional.
CIMZIA is provided in a package that contains everything required to reconstitute and inject the drug
as described below. CIMZIA should be brought to room temperature before reconstituting to
facilitate dissolution.

Reconstitute each lyophilized vial of CIMZIA using appropriate aseptic technique, with 1 mL
of sterile Water for Injection, USP, and a syringe with a 20 gauge needle. Gently swirl each vial of
CIMZIA without shaking so that all of the lyophilized powder comes into contact with the sterile
Water for Injection. Leave the vials undisturbed to fully reconstitute (this may take as long as 30
minutes). Reconstituted CIMZIA has a concentration of approximately 200 mg/mL. Once
reconstituted, CIMZIA is a clear to opalescent, colorless to pale yellow liquid essentially free from
particulates.

Prior to injecting, reconstituted CIMZIA should be at room temperature. Do not leave
reconstituted CIMZIA at room temperature for more than 2 hours prior to administration. Using a
new 20 gauge (reconstitution) needle for each vial, withdraw the reconstituted solution into a separate
syringe for each vial, so that each syringe contains 1 mL of CIMZIA (200 mg of certolizumab pegol).
Switch each 20 gauge needle to a 23 gauge (dosing) needle and inject the full contents of each syringe
subcutaneously into the thigh or abdomen. Where a 400 mg dose is required, separate sites should be
used for each 200 mg injection.

Once reconstituted, CIMZIA can be stored in the vials for up to 24 hours at 2 to 8°C (36 to 46
°F) prior to injection. Do not freeze.

24 Preparation and Administration of CIMZIA Using the Prefilled Syringe

A patient may self-inject CIMZIA if a physician determines that it is appropriate, with
medical follow-up, as necessary, after proper training in subcutaneous injection technique.

Patients using CIMZIA should be instructed to inject the full amount in the syringe (1 mL),
according to the directions provided in the Patient Instructions for Use [see FDA approved
Medication Guide (17.3)].

2.5 Monitoring to Assess Safety

Before initiation of therapy with CIMZIA, all patients must be evaluated for both active and
inactive (latent) tuberculosis infection. The possibility of undetected latent tuberculosis should be
considered in patients who have immigrated from or traveled to countries with a high prevalence of
tuberculosis or had close contact with a person with active tuberculosis. Appropriate screening tests
(e.g. tuberculin skin test and chest x-ray) should be performed in all patients.
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2.6 Concomitant Medications

CIMZIA may be used as monotherapy or concomitantly with non-biological disease modifying
anti-theumatic drugs (DMARDs). In rheumatoid arthritis clinical studies, patients on CIMZIA
therapy also took concomitant methotrexate (MTX) with the recommended CIMZIA dose of 200 mg
every other week. CIMZIA should not be used in combination with biological DMARDs or other
tumor necrosis factor (TNF) blocker therapy.

3 DOSAGE FORMS AND STRENGTHS

. Lyophilized Powder for Reconstitution
Sterile, white, lyophilized powder for reconstitution and then subcutaneous administration.
Each single-use vial provides approximately 200 mg of CIMZIA.

. Prefilled Syringe
A single-use, 1 mL prefilled glass syringe with a fixed 25 gauge ' inch thin wall needle,
providing 200 mg (1 mL) of CIMZIA.

4 CONTRAINDICATIONS
None.
5 WARNINGS AND PRECAUTIONS

5.1 Risk of Serious Infections

(see also Boxed Warning)

Serious and sometimes fatal infection due to bacterial, mycobacterial, invasive fungal, viral, or
other opportunistic pathogens has been reported in patients receiving TNF-blocking agents. Among
opportunistic infections, tuberculosis, histoplasmosis, aspergillosis, candidiasis, coccidioidomycosis,
listeriosis, and pneumocystosis were the most common. Patients have frequently presented with
disseminated rather than localized disease, and are often taking concomitant immunosuppressants
such as methotrexate or corticosteroids with CIMZIA.

Treatment with CIMZIA should not be initiated in patients with an active infection, including
clinically important localized infections. The risks and benefits of treatment should be considered
prior to initiating therapy in patients:

« with chronic or recurrent infection

« who have been exposed to tuberculosis

« who have resided or traveled in areas of endemic tuberculosis or endemic mycoses, such as
histoplasmosis, coccidioidomycosis, or blastomycosis

« with underlying conditions that may predispose them to infection

Cases of reactivation of tuberculosis or new tuberculosis infections have been observed in
patients receiving CIMZIA, including patients who have previously received treatment for latent or
active tuberculosis. Patients should be evaluated for tuberculosis risk factors and tested for latent
infection prior to initiating CIMZIA and periodically during therapy.

Treatment of latent tuberculosis infection prior to therapy with TNF-blocking agents has been
shown to reduce the risk of tuberculosis reactivation during therapy. Induration of 5 mm or greater
with tuberculin skin testing should be considered a positive test result when assessing if treatment for
latent tuberculosis is needed prior to initiating CIMZIA, even for patients previously vaccinated with
Bacille Calmette-Guerin (BCG).
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Anti-tuberculosis therapy should also be considered prior to initiation of CIMZIA in patients
with a past history of latent or active tuberculosis in whom an adequate course of treatment cannot be
confirmed, and for patients with a negative test for latent tuberculosis but having risk factors for
tuberculosis infection. Consultation with a physician with expertise in the treatment of tuberculosis is
recommended to aid in the decision of whether initiating anti-tuberculosis therapy is appropriate for
an individual patient.

Tuberculosis should be strongly considered in patients who develop a new infection during
CIMZIA treatment, especially in patients who have previously or recently traveled to countries with a
high prevalence of tuberculosis, or who have had close contact with a person with active tuberculosis.

Patients should be closely monitored for the development of signs and symptoms of infection
during and after treatment with CIMZIA, including the development of tuberculosis in patients who
tested negative for latent tuberculosis infection prior to initiating therapy. Tests for latent tuberculosis
infection may also be falsely negative while on therapy with CIMZIA.

CIMZIA should be discontinued if a patient develops a serious infection or sepsis. A patient
who develops a new infection during treatment with CIMZIA should be closely monitored, undergo a
prompt and complete diagnostic workup appropriate for an immunocompromised patient, and
appropriate antimicrobial therapy should be initiated.

For patients who reside or travel in regions where mycoses are endemic, invasive fungal
infection should be suspected if they develop a serious systemic illness. Appropriate empiric
antifungal therapy should be considered while a diagnostic workup is being performed. Antigen and
antibody testing for histoplasmosis may be negative in some patients with active infection. When
feasible, the decision to administer empiric antifungal therapy in these patients should be made in
consultation with a physician with expertise in the diagnosis and treatment of invasive fungal
infections and should take into account both the risk for severe fungal infection and risks of antifungal
therapy.

5.2 Malignancies

In the controlled portions of clinical studies of some TNF blockers, more cases of malignancies
have been observed among patients receiving TNF blockers compared to control patients. During
controlled and open-labeled portions of CIMZIA studies of Crohn’s disease and other diseases,
malignancies (excluding non-melanoma skin cancer) were observed at a rate (95% confidence
interval) of 0.5 (0.4, 0.7) per 100 patient-years among 4,650 CIMZIA-treated patients versus a rate of
0.6 (0.1, 1.7) per 100 patient-years among 1,319 placebo-treated patients. The size of the control
group and limited duration of the controlled portions of the studies precludes the ability to draw firm
conclusions.

In the controlled portions of clinical trials of all the TNF blockers, more cases of lymphoma
have been observed among patients receiving TNF blockers compared to control patients. In
controlled studies of CIMZIA for Crohn’s disease and other investigational uses, there was one case
of lymphoma among 2,657 Cimzia-treated patients and one case of Hodgkin’s lymphoma among
1,319 placebo-treated patients.

In the CIMZIA RA clinical trials (placebo-controlled and open label) a total of three cases of
lymphoma were observed among 2,367 patients. This is approximately 2-fold higher than expected in
the general population. Patients with RA, particularly those with highly active disease, are at a higher
risk for the development of lymphoma.

Rates in clinical studies for CIMZIA cannot be compared to the rates of clinical trials of other
TNF blockers and may not predict the rates observed when CIMZIA is used in a broader patient
population. Patients with Crohn’s disease that require chronic exposure to immunosuppressant
therapies may be at higher risk than the general population for the development of lymphoma, even in
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the absence of TNF blocker therapy. The potential role of TNF blocker therapy in the development of
malignancies is not known [ see Adverse Reactions (6.1)].

53 Heart Failure

Cases of worsening congestive heart failure (CHF) and new onset CHF have been reported with
TNF blockers, including CIMZIA. CIMZIA has not been formally studied in patients with CHF;
however, in clinical studies in patients with CHF with another TNF blocker, worsening congestive
heart failure (CHF) and increased mortality due to CHF were observed. Exercise caution in patients
with heart failure and monitor them carefully [see Adverse Reactions (6.1)].

5.4 Hypersensitivity Reactions

The following symptoms that could be compatible with hypersensitivity reactions have been
reported rarely following CIMZIA administration to patients: angioedema, dyspnea, hypotension,
rash, serum sickness, and urticaria. If such reactions occur, discontinue further administration of
CIMZIA and institute appropriate therapy. There are no data on the risks of using CIMZIA in
patients who have experienced a severe hypersensitivity reaction towards another TNF blocker; in
these patients caution is needed [ see Adverse Reactions (6.1)].

5.5 Hepatitis B Virus Reactivation

Use of TNF blockers, including CIMZIA, may increase the risk of reactivation of hepatitis B
virus (HBV) in patients who are chronic carriers of this virus. In some instances, HBV reactivation
occurring in conjunction with TNF blocker therapy has been fatal. The majority of reports have
occurred in patients concomitantly receiving other medications that suppress the immune system,
which may also contribute to HBV reactivation.

Evaluate patients at risk for HBV infection for prior evidence of HBV infection before
initiating CIMZIA therapy. Exercise caution in prescribing CIMZIA for patients identified as carriers
of HBV. Adequate data are not available on the safety or efficacy of treating patients who are carriers
of HBV with anti-viral therapy in conjunction with TNF blocker therapy to prevent HBV reactivation.
Patients who are carriers of HBV and require treatment with CIMZIA should be closely monitored for
clinical and laboratory signs of active HBV infection throughout therapy and for several months
following termination of therapy.

In patients who develop HBV reactivation, discontinue CIMZIA and initiate effective anti-
viral therapy with appropriate supportive treatment. The safety of resuming TNF blocker therapy
after HBV reactivation is controlled is not known. Therefore, exercise caution when considering
resumption of CIMZIA therapy in this situation and monitor patients closely.

5.6 Neurologic Reactions

Use of TNF blockers, including CIMZIA, has been associated with rare cases of new onset or
exacerbation of clinical symptoms and/or radiographic evidence of demyelinating disease. Exercise
caution in considering the use of CIMZIA in patients with pre-existing or recent-onset central nervous
system demyelinating disorders. Rare cases of neurological disorders, including seizure disorder,
optic neuritis, and peripheral neuropathy have been reported in patients treated with CIMZIA; the
causal relationship to CIMZIA remains unclear [ see Adverse Reactions (6.1)].

5.7 Hematological Reactions
Rare reports of pancytopenia, including aplastic anemia, have been reported with TNF
blockers. Adverse reactions of the hematologic system, including medically significant cytopenia
(e.g., leukopenia, pancytopenia, thrombocytopenia) have been infrequently reported with CIMZIA
[ see Adverse Reactions (6.1)]. The causal relationship of these events to CIMZIA remains unclear.
Although no high risk group has been identified, exercise caution in patients being treated with
CIMZIA who have ongoing, or a history of, significant hematologic abnormalities. Advise all
patients to seek immediate medical attention if they develop signs and symptoms suggestive of blood
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dyscrasias or infection (e.g., persistent fever, bruising, bleeding, pallor) while on CIMZIA. Consider
discontinuation of CIMZIA therapy in patients with confirmed significant hematologic abnormalities.

5.8 Use with Biological Disease-Modifying Antirheumatic Drugs (Biological DMARDSs)

Serious infections were seen in clinical studies with concurrent use of anakinra (an interleukin-
1 antagonist) and another TNF blocker, etanercept, with no added benefit compared to entanercept
alone. A higher risk of serious infections was also observed in combination use of TNF blockers
with abatacept and rituximab. Because of the nature of the adverse events seen with this combination
therapy, similar toxicities may also result from the use of CIMZIA in this combination. Therefore, the
use of CIMZIA in combination with other biological DMARD:s is not recommended [see Drug
Interactions (7.1)] .

5.9 Autoimmunity

Treatment with CIMZIA may result in the formation of autoantibodies and rarely, in the
development of a lupus-like syndrome. If a patient develops symptoms suggestive of a lupus-like
syndrome following treatment with CIMZIA, discontinue treatment [ See Adverse Reactions (6.1)].

5.10 Immunizations

No data are available on the response to vaccinations or the secondary transmission of infection
by live vaccines in patients receiving CIMZIA. Do not administer live vaccines or attenuated
vaccines concurrently with CIMZIA.

5.11 Immunosuppression

Since TNF mediates inflammation and modulates cellular immune responses, the possibility
exists for TNF blockers, including CIMZIA, to affect host defenses against infections and
malignancies. The impact of treatment with CIMZIA on the development and course of
malignancies, as well as active and/or chronic infections, is not fully understood [ see Warnings and
Precautions (5.1, 5.2, 5.5) and Adverse Reactions (6.1)]. The safety and efficacy of CIMZIA in
patients with immunosuppression has not been formally evaluated.

6 ADVERSE REACTIONS

6.1 Clinical Trials Experience
The most serious adverse reactions were:
e Serious Infections [ see Warnings and Precautions (5.1)]
e Malignancies [ see Warnings and Precautions (5.2)]
e Heart Failure [ see Warnings and Precautions (5.3)]

In premarketing controlled trials of all patient populations combined the most common adverse
reactions (> 8%) were upper respiratory infections (18%), rash (9%) and urinary tract infections (8%).

Adverse Reactions Most Commonly Leading to Discontinuation of Treatment in Premarketing
Controlled Trials

The proportion of patients with Crohn’s disease who discontinued treatment due to adverse
reactions in the controlled clinical studies was 8% for CIMZIA and 7% for placebo. The most
common adverse reactions leading to the discontinuation of CIMZIA (for at least 2 patients and with a
higher incidence than placebo) were abdominal pain (0.4% CIMZIA, 0.2% placebo), diarrhea (0.4%
CIMZIA, 0% placebo), and intestinal obstruction (0.4% CIMZIA, 0% placebo).

The proportion of patients with rheumatoid arthritis who discontinued treatment due to
adverse reactions in the controlled clinical studies was 5% for CIMZIA and 2.5% for placebo. The
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most common adverse reactions leading to discontinuation of CIMZIA were tuberculosis infections
(0.5%); and pyrexia, urticaria, pneumonia, and rash (0.3%).

Because clinical studies are conducted under widely varying and controlled conditions,
adverse reaction rates observed in clinical studies of a drug cannot be directly compared to rates in the
clinical studies of another drug, and may not predict the rates observed in a broader patient population
in clinical practice.

Controlled Sudies with Crohn’s Disease

The data described below reflect exposure to CIMZIA at 400 mg subcutaneous dosing in
studies of patients with Crohn’s disease. In the safety population in controlled studies, a total of 620
patients with Crohn’s disease received CIMZIA at a dose of 400 mg, and 614 subjects received
placebo (including subjects randomized to placebo in Study CD2 following open label dosing of
CIMZIA at Weeks 0, 2, 4). In controlled and uncontrolled studies, 1,564 patients received CIMZIA at
some dose level, of whom 1,350 patients received 400 mg CIMZIA. Approximately 55% of subjects
were female, 45% were male, and 94% were Caucasian. The majority of patients in the active group
were between the ages of 18 and 64.

During controlled clinical studies, the proportion of patients with serious adverse reactions
was 10% for CIMZIA and 9% for placebo. The most common adverse reactions (occurring in > 5%
of CIMZIA-treated patients, and with a higher incidence compared to placebo) in controlled clinical
studies with CIMZIA were upper respiratory infections (e.g. nasopharyngitis, laryngitis, viral
infection) in 20% of CIMZIA-treated patients and 13% of placebo-treated patients, urinary tract
infections (e.g. bladder infection, bacteriuria, cystitis) in 7% of CIMZIA-treated patients and in 6% of
placebo-treated patients, and arthralgia (6% CIMZIA, 4% placebo).

Other Adverse Reactions

The most commonly occurring adverse reactions in controlled trials of Crohn’s disease were
described above. Other serious or significant adverse reactions reported in controlled and
uncontrolled studies in Crohn’s disease and other diseases, occurring in patients receiving CIMZIA at
doses of 400 mg or other doses include:

Blood and lymphatic system disorders: Anemia, leukopenia, lymphadenopathy, pancytopenia, and
thrombophilia.

Cardiac disorders: Angina pectoris, arrthythmias, atrial fibrillation, cardiac failure, hypertensive heart
disease, myocardial infarction, myocardial ischemia, pericardial effusion, pericarditis, stroke and
transient ischemic attack.

Eye disorders: Optic neuritis, retinal hemorrhage, and uveitis.

General disorders and administration site conditions: Bleeding and injection site reactions.
Hepatobiliary disorders: Elevated liver enzymes and hepatitis.

Immune system disorders: Alopecia totalis.

Psychiatric disorders: Anxiety, bipolar disorder, and suicide attempt.

Renal and urinary disorders: Nephrotic syndrome and renal failure.

Reproductive system and breast disorders: Menstrual disorder.
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Skin and subcutaneous tissue disorders: Dermatitis, erythema nodosum, and urticaria.
Vascular disorders. Thrombophlebitis, vasculitis.

Controlled Sudies with Rheumatoid Arthritis

CIMZIA was studied primarily in placebo-controlled trials and in long-term follow-up studies.
The data described below reflect the exposure to CIMZIA in 2,367 RA patients, including 2,030
exposed for at least 6 months, 1,663 exposed for at least one year and 282 for at least 2 years; and
1,774 in adequate and well-controlled studies. In placebo-controlled studies, the population had a
median age of 53 years at entry; approximately 80% were females, 93% were Caucasian and all
patients were suffering from active rheumatoid arthritis, with a median disease duration of 6.2 years.
Most patients received the recommended dose of CIMZIA or higher.

Table 1 summarizes the reactions reported at a rate of at least 3% in patients treated with
CIMZIA 200 mg every other week compared to placebo (saline formulation), given concomitantly
with methotrexate.

Table 1: Adverse Reactions Reported by >3% of Patients Treated with CIMZIA Dosed Every
Other Week during Placebo-Controlled Period of Rheumatoid Arthritis Studies, with
Concomitant Methotrexate.

Adverse Reaction Placebot+ MTX" (%) CIMZIA 200 mg EOW + MTX(%)

(Preferred Term) N =324 N =640
Upper respiratory tract 2 6
infection
Headache 4 5
Hypertension 2 5
Nasopharyngitis 1 5
Back pain 1 4
Pyrexia 2 3
Pharyngitis 1 3
Rash 1 3
Acute bronchitis 1 3
Fatigue 2 3

*EOW = Every other Week, MTX = Methotrexate.

Hypertensive adverse reactions were observed more frequently in patients receiving CIMZIA
than in controls. These adverse reactions occurred more frequently among patients with a baseline
history of hypertension and among patients receiving concomitant corticosteroids and non-steroidal
anti-inflammatory drugs.

Patients receiving CIMZIA 400 mg as monotherapy every 4 weeks in rheumatoid arthritis
controlled clinical trials had similar adverse reactions to those patients receiving CIMZIA 200 mg
every other week.

Other Adverse Reactions
Other infrequent adverse reactions (occurring in less than 3% of RA patients) were similar to
those seen in Crohn’s disease patients.
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Infections

The incidence of infections in controlled studies in Crohn’s disease was 38% for CIMZIA-
treated patients and 30% for placebo-treated patients. The infections consisted primarily of upper
respiratory infections (20% for CIMZIA, 13% for placebo). The incidence of serious infections
during the controlled clinical studies was 3% per patient-year for CIMZIA-treated patients and 1% for
placebo-treated patients. Serious infections observed included bacterial and viral infections,
pneumonia, and pyelonephritis.

The incidence of new cases of infections in controlled clinical studies in rheumatoid arthritis
was 0.91 per patient-year for all CIMZIA-treated patients and 0.72 per patient-year for placebo-
treated patients. The infections consisted primarily of upper respiratory tract infections, herpes
infections, urinary tract infections, and lower respiratory tract infections. In the controlled rheumatoid
arthritis studies, there were more new cases of serious infection adverse reactions in the CIMZIA
treatment groups, compared to the placebo groups (0.06 per patient-year for all CIMZIA doses vs.
0.02 per patient-year for placebo). Rates of serious infections in the 200 mg every other week dose
group were 0.06 per patient-year and in the 400 mg every 4 weeks dose group were 0.04 per patient-
year. Serious infections included tuberculosis, pneumonia, cellulitis, and pyelonephritis. In the
placebo group, no serious infection occurred in more than one subject. There is no evidence of
increased risk of infections with continued exposure over time [ Ssee Warnings and Precautions (5.1)] .

Tuberculosis and Opportunistic Infections

In completed and ongoing global clinical studies in all indications including 5,118 CIMZIA-
treated patients, the overall rate of tuberculosis is approximately 0.61 per 100 patient-years across all
indications.

The majority of cases occurred in countries with high endemic rates of TB. No cases of TB
(0/980) have been reported in the US or Canada across all indications. Reports include cases of
miliary, lymphatic, peritoneal, as well as pulmonary TB. The median time to onset of TB for all
patients exposed to CIMZIA across all indications was 345 days. In the studies with CIMZIA in RA,
there were 36 cases of TB among 2,367 exposed patients, including some fatal cases. Rare cases of
opportunistic infections have also been reported in these clinical trials. [see Warnings and
Precautions (5.1)].

Malignancies

In clinical studies of CIMZIA, the overall incidence rate of malignancies was similar for
CIMZIA-treated and control patients. For some TNF blockers, more cases of malignancies have been
observed among patients receiving those TNF blockers compared to control patients. [ see Warnings
and Precautions (5.2)]

Heart Failure

In placebo-controlled and open-label rheumatoid arthritis studies, cases of new or worsening
heart failure have been reported for CIMZIA-treated patients. The majority of these cases were mild
to moderate and occurred during the first year of exposure. [see Warnings and Precautions (5.3)].

Autoantibodies
In clinical studies in Crohn’s disease, 4% of patients treated with CIMZIA and 2% of patients

treated with placebo that had negative baseline ANA titers developed positive titers during the studies.
One of the 1,564 Crohn’s disease patients treated with CIMZIA developed symptoms of a lupus-like
syndrome.

In clinical trials of TNF blockers, including CIMZIA, in patients with RA, some patients have
developed ANA. Four patients out of 2,367 patients treated with CIMZIA in RA clinical studies
developed clinical signs suggestive of a lupus-like syndrome. The impact of long-term treatment with
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CIMZIA on the development of autoimmune diseases is unknown [ see Warnings and Precautions

(5.9)].

I mmunogenicity

Patients were tested at multiple time points for antibodies to certolizumab pegol during
Studies CD1 and CD2. The overall percentage of antibody positive patients was 8% in patients
continuously exposed to CIMZIA, approximately 6% were neutralizing in vitro. No apparent
correlation of antibody development to adverse events or efficacy was observed. Patients treated with
concomitant immunosuppressants had a lower rate of antibody development than patients not taking
immunosuppressants at baseline (3% and 11%, respectively). The following adverse events were
reported in Crohn’s disease patients who were antibody-positive (N = 100) at an incidence at least 3%
higher compared to antibody-negative patients (N = 1,242): abdominal pain, arthralgia, edema
peripheral, erythema nodosum, injection site erythema, injection site pain, pain in extremity, and
upper respiratory tract infection.

The overall percentage of patients with antibodies to certolizumab pegol detectable on at least
one occasion was 7% (105 of 1,509) in the rheumatoid arthritis placebo-controlled trials.
Approximately one third (3%, 39 of 1,509) of these patients had antibodies with neutralizing activity
invitro. Patients treated with concomitant immunosuppressants (MTX) had a lower rate of antibody
development than patients not taking immunosuppressants at baseline. Patients treated with
concomitant immunosuppressant therapy (MTX) in RA-I, RA-II, RA-III had a lower rate of
neutralizing antibody formation overall than patients treated with CIMZIA monotherapy in RA-IV
(2% vs. 8%). Both the loading dose of 400 mg every other week at Weeks 0, 2 and 4 and concomitant
use of MTX were associated with reduced immunogenicity.

Antibody formation was associated with lowered drug plasma concentration and reduced
efficacy. In patients receiving the recommended CIMZIA dosage of 200 mg every other week with
concomitant MTX, the ACR20 response was lower among antibody positive patients than among
antibody-negative patients (Study RA-I, 48% versus 60%; Study RA-II 35% versus 59%,
respectively). In Study RA-III, too few patients developed antibodies to allow for meaningful
analysis of ACR20 response by antibody status. In Study RA-IV (monotherapy), the ACR20
response was 33% versus 56%, antibody-positive versus antibody-negative status, respectively. [ See
Clinical Pharmacology (12.3)]. No association was seen between antibody development and the
development of adverse events.

The data reflect the percentage of patients whose test results were considered positive for
antibodies to certolizumab pegol in an ELISA, and are highly dependent on the sensitivity and
specificity of the assay. The observed incidence of antibody (including neutralizing antibody)
positivity in an assay is highly dependent on several factors, including assay sensitivity and
specificity, assay methodology, sample handling, timing of sample collection, concomitant
medications, and underlying disease. For these reasons, comparison of the incidence of antibodies to
certolizumab pegol with the incidence of antibodies to other products may be misleading.

Hyper sensitivity Reactions

The following symptoms that could be compatible with hypersensitivity reactions have been
reported rarely following CIMZIA administration to patients: angioedema, dermatitis allergic,
dizziness (postural), dyspnea, hot flush, hypotension, injection site reactions, malaise, pyrexia, rash,
serum sickness, and (vasovagal) syncope [ see Warnings and Precautions (5.4)].

6.2 Adverse Reaction Information from Other Sources

Cases of severe skin reactions, including Stevens-Johnson syndrome, toxic epidermal
necrolysis, and erythema multiforme, have been identified during post-approval use of other TNF
blockers. Because these reactions are reported voluntarily from a population of uncertain size, it is
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not always possible to estimate reliably their frequency or establish a causal relationship to drug
exposure.

7 DRUG INTERACTIONS

7.1  Use with Anakinra, Abatacept, Rituximab, and Natalizumab

An increased risk of serious infections has been seen in clinical studies of other TNF-blocking
agents used in combination with anakinra or abatacept, with no added benefit. Formal drug
interaction studies have not been performed with rituximab or natalizumab. Because of the nature of
the adverse events seen with these combinations with TNF blocker therapy, similar toxicities may also
result from the use of CIMZIA in these combinations. There is not enough information to assess the
safety and efficacy of such combination therapy. Therefore, the use of CIMZIA in combination with
anakinra, abatacept, rituximab, or natalizumab is not recommended [ see Warnings and Precautions
(5.8)].

7.2 Live Vaccines
Do not give live (including attenuated) vaccines concurrently with CIMZIA [ see Warnings and
Precautions (5.10)].

7.3 Laboratory Tests

Interference with certain coagulation assays has been detected in patients treated with CIMZIA.
Certolizumab pegol may cause erroneously elevated activated partial thromboplastin time (aPTT)
assay results in patients without coagulation abnormalities. This effect has been observed with the
PTT-Lupus Anticoagulant (LA) test and Standard Target Activated Partial Thromboplastin time
(STA-PTT) Automate tests from Diagnostica Stago, and the HemosIL APTT-SP liquid and HemosIL
lyophilized silica tests from Instrumentation Laboratories. Other aPTT assays may be affected as
well. Interference with thrombin time (TT) and prothrombin time (PT) assays has not been observed.
There is no evidence that CIMZIA therapy has an effect on in vivo coagulation.

8 USE IN SPECIFIC POPULATIONS

8.1 Pregnancy

Pregnancy Category B — Because certolizumab pegol does not cross-react with mouse or rat
TNFa, reproduction studies were performed in rats using a rodent anti-murine TNFo, pegylated Fab'
fragment (cTN3 PF) similar to certolizumab pegol. Reproduction studies have been performed in rats
at doses up to 100 mg/kg and have revealed no evidence of impaired fertility or harm to the fetus due
to cTN3 PF. There are, however, no adequate and well-controlled studies of CIMZIA in pregnant
women. Because animal reproduction studies are not always predictive of human response, this drug
should be used during pregnancy only if clearly needed.

8.3 Nursing Mothers

It is not known whether this drug is excreted in human milk. Because many drugs are excreted
in human milk and because of the potential for serious adverse reactions in nursing infants from
CIMZIA, a decision should be made whether to discontinue nursing or discontinue the drug, taking
into account the importance of the drug to the mother.

8.4 Pediatric Use
Safety and effectiveness in pediatric patients have not been established.

8.5 Geriatric Use
Clinical studies of CIMZIA did not include sufficient numbers of patients aged 65 and over to
determine whether they respond differently from younger subjects. Other reported clinical experience
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has not identified differences in responses between the elderly and younger patients. Population
pharmacokinetic analyses of patients enrolled in CIMZIA clinical studies concluded that there was no
apparent difference in drug concentration regardless of age. Because there is a higher incidence of
infections in the elderly population in general, use caution when treating the elderly with CIMZIA

[ see Warnings and Precautions (5.1)].

10 OVERDOSAGE

The maximum tolerated dose of certolizumab pegol has not been established. Doses of up to
800 mg subcutaneous and 20 mg/kg intravenous have been administered without evidence of dose-
limiting toxicities. In cases of overdosage, it is recommended that patients be monitored closely for
any adverse reactions or effects, and appropriate symptomatic treatment instituted immediately.

11 DESCRIPTION

CIMZIA (certolizumab pegol) is a TNF blocker. CIMZIA is a recombinant, humanized
antibody Fab' fragment, with specificity for human tumor necrosis factor alpha (TNFa), conjugated to
an approximately 40kDa polyethylene glycol (PEG2MAL40K). The Fab' fragment is manufactured
in E. coli and is subsequently subjected to purification and conjugation to PEG2MAL40K, to generate
certolizumab pegol. The Fab' fragment is composed of a light chain with 214 amino acids and a
heavy chain with 229 amino acids. The molecular weight of certolizumab pegol is approximately 91
kiloDaltons.

CIMZIA is supplied as either a sterile, white, lyophilized powder for solution or as a sterile,
solution in a single-use prefilled 1 mL glass syringe for subcutaneous injection. After reconstitution
of the lyophilized powder with 1 mL sterile Water for Injection, USP, the resulting pH is
approximately 5.2. Each single-use vial provides approximately 200 mg certolizumab pegol, 100 mg
sucrose, 0.9 mg lactic acid, and 0.1 mg polysorbate.

Each prefilled syringe delivers 1 mL (200 mg) of drug product with a pH of approximately
4.7. Each 1 mL syringe of CIMZIA contains 200 mg of certolizumab pegol, 1.36 mg of sodium
acetate, 7.31 mg sodium chloride, and Water for Injection, USP.

CIMZIA is a clear to opalescent solution that is colorless to pale yellow and essentially free
from particulates. No preservatives are present.

12 CLINICAL PHARMACOLOGY

12.1 Mechanism of Action

Certolizumab pegol binds to human TNFa with a KD of 90pM. TNFa is a key pro-
inflammatory cytokine with a central role in inflammatory processes. Certolizumab pegol selectively
neutralizes TNFa (ICqy of 4 ng/mL for inhibition of human TNFa in the in vitro L929 murine
fibrosarcoma cytotoxicity assay) but does not neutralize lymphotoxin a (TNF[). Certolizumab pegol
cross-reacts poorly with TNF from rodents and rabbits, therefore in vivo efficacy was evaluated using
animal models in which human TNFa was the physiologically active molecule.

Certolizumab pegol was shown to neutralize membrane-associated and soluble human TNFq
in a dose-dependent manner. Incubation of monocytes with certolizumab pegol resulted in a dose-
dependent inhibition of LPS-induced TNFa and IL-1B production in human monocytes.

Certolizumab pegol does not contain a fragment crystallizable (Fc) region, which is normally
present in a complete antibody, and therefore does not fix complement or cause antibody-dependent
cell-mediated cytotoxicity in vitro. It does not induce apoptosis in vitro in human peripheral blood-
derived monocytes or lymphocytes, nor does certolizumab pegol induce neutrophil degranulation.

A tissue reactivity study was carried out €x vivo to evaluate potential cross-reactivity of
certolizumab pegol with cryosections of normal human tissues. Certolizumab pegol showed no
reactivity with a designated standard panel of normal human tissues.
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12.2 Pharmacodynamics

Biological activities ascribed to TNFa include the upregulation of cellular adhesion molecules
and chemokines, upregulation of major histocompatibility complex (MHC) class I and class II
molecules, and direct leukocyte activation. TNFa stimulates the production of downstream
inflammatory mediators, including interleukin-1, prostaglandins, platelet activating factor, and nitric
oxide. Elevated levels of TNFo have been implicated in the pathology of Crohn’s disease and
rheumatoid arthritis. Certolizumab pegol binds to TNFa, inhibiting its role as a key mediator of
inflammation. TNFa is strongly expressed in the bowel wall in areas involved by Crohn’s disease and
fecal concentrations of TNFa in patients with Crohn’s disease have been shown to reflect clinical
severity of the disease. After treatment with certolizumab pegol, patients with Crohn’s disease
demonstrated a decrease in the levels of C-reactive protein (CRP). Increased TNFa levels are found
in the synovial fluid of rheumatoid arthritis patients and play an important role in the joint destruction
that is a hallmark of this disease.

12.3 Pharmacokinetics

. Absorption
A total of 126 healthy subjects received doses of up to 800 mg certolizumab pegol

subcutaneously (sc) and up to 10 mg/kg intravenously (IV) in four pharmacokinetic studies. Data
from these studies demonstrate that single intravenous and subcutaneous doses of certolizumab pegol
have predictable dose-related plasma concentrations with a linear relationship between the dose
administered and the maximum plasma concentration (C,,.x), and the Area Under the certolizumab
pegol plasma concentration versus time Curve (AUC). A mean C,,,x of approximately 43 to 49
mcg/mL occurred at Week 5 during the initial loading dose period using the recommended dose
regimen for the treatment of patients with rheumatoid arthritis (400 mg sc at Weeks 0, 2 and 4
followed by 200 mg every other week).

Certolizumab pegol plasma concentrations were broadly dose-proportional and
pharmacokinetics observed in patients with rheumatoid arthritis and Crohn’s disease were consistent
with those seen in healthy subjects.

Following subcutaneous administration, peak plasma concentrations of certolizumab pegol were
attained between 54 and 171 hours post-injection. Certolizumab pegol has bioavailability (F) of
approximately 80% (ranging from 76% to 88%) following subcutaneous administration compared to
intravenous administration.

e Distribution
The steady state volume of distribution (Vss) was estimated as 6 to 8 L in the population
pharmacokinetic analysis for patients with Crohn’s disease and patients with rheumatoid arthritis.

e Metabolism

The metabolism of certolizumab pegol has not been studied in human subjects. Data from animals
indicate that once cleaved from the Fab' fragment the PEG moiety is mainly excreted in urine without
further metabolism.

¢ Elimination

PEGylation, the covalent attachment of PEG polymers to peptides, delays the metabolism and
elimination of these entities from the circulation by a variety of mechanisms, including decreased
renal clearance, proteolysis, and immunogenicity. Accordingly, certolizumab pegol is an antibody
Fab' fragment conjugated with PEG in order to extend the terminal plasma elimination half-life (t;,)
of the Fab'. The terminal elimination phase half-life (t;,) was approximately 14 days for all doses
tested. The clearance following IV administration to healthy subjects ranged from 9.21 mL/h to 14.38
mL/h. The clearance following sc dosing was estimated 17 mL/h in the Crohn’s disease population
PK analysis with an inter-subject variability of 38% (CV) and an inter-occasion variability of 16%.
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Similarly, the clearance following sc dosing was estimated as 21.0 mL/h in the RA population PK
analysis, with an inter-subject variability of 30.8% (%CV) and inter-occasion variability 22.0%. The
route of elimination of certolizumab pegol has not been studied in human subjects. Studies in animals
indicate that the major route of elimination of the PEG component is via urinary excretion.

. Special Populations

Population pharmacokinetic analysis was conducted on data from patients with rheumatoid
arthritis and patients with Crohn’s disease, to evaluate the effect of age, race, gender, methotrexate
use, concomitant medication, creatinine clearance and presence of anti-certolizumab antibodies on
pharmacokinetics of certolizumab pegol.

Only bodyweight and presence of anti-certolizumab antibodies significantly affected
certolizumab pegol pharmacokinetics. Pharmacokinetic exposure was inversely related to body weight
but pharmacodynamic exposure-response analysis showed that no additional therapeutic benefit
would be expected from a weight-adjusted dose regimen. The presence of anti-certolizumab
antibodies was associated with a 3.6-fold increase in clearance.

Age: Pharmacokinetics of certolizumab pegol was not different in elderly compared to young adults.
Gender: Pharmacokinetics of certolizumab pegol was similar in male and female subjects.

Renal Impairment: Specific clinical studies have not been performed to assess the effect of renal
impairment on the pharmacokinetics of CIMZIA. The pharmacokinetics of the PEG (polyethylene
glycol) fraction of certolizumab pegol is expected to be dependent on renal function but has not been
assessed in renal impairment. There are insufficient data to provide a dosing recommendation in
moderate and severe renal impairment.

Race: A specific clinical study showed no difference in pharmacokinetics between Caucasian and
Japanese subjects.

. Drug Interaction Studies

Methotrexate pharmacokinetics is not altered by concomitant administration with CIMZIA in
patients with rheumatoid arthritis. The effect of methotrexate on CIMZIA pharmacokinetics was not
studied. However, methotrexate-treated patients have lower incidence of antibodies to CIMZIA. Thus,
therapeutic plasma levels are more likely to be sustained when CIMZIA is administered with
methotrexate in patients with rheumatoid arthritis.

Formal drug-drug interaction studies have not been conducted with CIMZIA upon concomitant
administration with corticosteroids, nonsteroidal anti-inflammatory drugs, analgesics or
immunosupressants.

13 NONCLINICAL TOXICOLOGY

13.1  Carcinogenesis, Mutagenesis, and Impairment of Fertility

Long-term animal studies of CIMZIA have not been conducted to assess its carcinogenic
potential. Certolizumab pegol was not genotoxic in the Ames test, the human peripheral blood
lymphocytes chromosomal aberration assay, or the mouse bone marrow micronucleus assay.

Since certolizumab pegol does not cross-react with mouse or rat TNFa, reproduction studies
were performed in rats using a rodent anti-murine TNFa pegylated Fab fragment (¢cTN3 PF), similar
to certolizumab pegol. The cTN3 PF had no effects on the fertility and general reproductive
performance of male and female rats at intravenous doses up 100 mg/kg, administered twice weekly.
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14 CLINICAL STUDIES

14.1  Crohn’s Disease

The efficacy and safety of CIMZIA were assessed in two double-blind, randomized, placebo-
controlled studies in patients aged 18 years and older with moderately to severely active Crohn’s
disease, as defined by a Crohn’s Disease Activity Index (CDAI") of 220 to 450 points, inclusive.
CIMZIA was administered subcutaneously at a dose of 400 mg in both studies. Stable concomitant
medications for Crohn’s disease were permitted.

Study CDI

Study CD1 was a randomized placebo-controlled study in 662 patients with active Crohn’s
disease. CIMZIA or placebo was administered at Weeks 0, 2, and 4 and then every four weeks to
Week 24. Assessments were done at Weeks 6 and 26. Clinical response was defined as at least a
100-point reduction in CDAI score compared to baseline, and clinical remission was defined as an
absolute CDALI score of 150 points or lower.

The results for Study CD1 are provided in Table 2. At Week 6, the proportion of clinical
responders was statistically significantly greater for CIMZIA-treated patients compared to controls.
The difference in clinical remission rates was not statistically significant at Week 6. The difference in
the proportion of patients who were in clinical response at both Weeks 6 and 26 was also statistically
significant, demonstrating maintenance of clinical response.

Table 2 Study CD1 - Clinical Response and Remission, Overall Study Population
% Response or Remission (95% CI)
Timepoint Placebo CIMZIA 400 mg
(N =328) (N =331)
Week 6
Clinical Response” 27% (22%., 32%) 35% (30%. 40%)*
Clinical Remission” 17% (13%, 22%) 22% (17%. 26%)
Week 26
Clinical Response 27% (22%. 31%) 37% (32%. 42%)*
Clinical Remission 18% (14%, 22%) 29% (25%., 34%)*
Both Weeks 6 & 26
Clinical Response 16% (12%. 20%) 23% (18%. 28%)*
Clinical Remission 10% (7%, 13%) 14% (11%. 18%)
* p-value < 0.05 logistic regression test
# Clinical response is defined as decrease in CDALI of at least 100 points, and clinical remission
is defined as CDAI < 150 points

Study CD2

Study CD2 was a randomized treatment-withdrawal study in patients with active Crohn’s
disease. All patients who entered the study were dosed initially with CIMZIA 400 mg at Weeks 0, 2,
and 4 and then assessed for clinical response at Week 6 (as defined by at least a 100-point reduction in
CDAI score). At Week 6, a group of 428 clinical responders was randomized to receive either
CIMZIA 400 mg or placebo, every four weeks starting at Week 8, as maintenance therapy through
Week 24. Non-responders at Week 6 were withdrawn from the study. Final evaluation was based on
the CDALI score at Week 26. Patients who withdrew or who received rescue therapy were considered
not to be in clinical response. Three randomized responders received no study injections, and were
excluded from the ITT analysis.
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The results for clinical response and remission are shown in Table 3. At Week 26, a

statistically significantly greater proportion of Week 6 responders were in clinical response and in
clinical remission in the CIMZIA-treated group compared to the group treated with placebo.

Table 3 Study CD2 - Clinical Response and Clinical Remission
% Response or Remission (95% CI)
CIMZIA 400 mg x3 + CIMZIA
Placebo 400 mg
N =210 N =215
Week 26
Clinical Response” 36% (30%. 43%) 63% (56%. 69%)*
Clinical Remission” 29% (22%, 35%) 48% (41%. 55%)*
*p<0.05
* Clinical response is defined as decrease in CDAI of at least 100 points, and clinical
remission is defined as CDAI < 150 points

Baseline use of immunosuppressants or corticosteroids had no impact on the clinical response
to CIMZIA.

14.2  Rheumatoid Arthritis

The efficacy and safety of CIMZIA were assessed in four randomized, placebo-controlled,
double-blind studies (RA-I, RA-II, RA-IIIL, and RA-IV ) in patients > 18 years of age with moderately
to severely active rheumatoid arthritis diagnosed according to the American College of Rheumatology
(ACR) criteria. Patients had > 9 swollen and tender joints and had active RA for at least 6 months
prior to baseline. CIMZIA was administered subcutaneously in combination with MTX at stable
doses of at least 10 mg weekly in Studies RA-I, RA-II, and RA-III. CIMZIA was administered as
monotherapy in Study RA-IV.

Study RA-I and Study RA-II evaluated patients who had received MTX for at least 6 months
prior to study medication, but had an incomplete response to MTX alone. Patients were treated with a
loading dose of 400 mg at Weeks 0, 2 and 4 (for both treatment arms) or placebo followed by either
200 mg or 400 mg of CIMZIA or placebo every other week, in combination with MTX for 52 weeks
in Study RA-I and for 24 weeks in Study RA-II. Patients were evaluated for signs and symptoms and
structural damage using the ACR20 response at Week 24 (RA-I and RA-II) and modified Total Sharp
Score (mTSS) at Week 52 (RA-I). The open-label extension follow-up study enrolled 846 patients
who received 400 mg of CIMZIA every other week.

Study RA-III evaluated 247 patients who had active disease despite receiving MTX for at
least 6 months prior to study enrollment. Patients received 400 mg of CIMZIA every four weeks for
24 weeks without a prior loading dose. Patients were evaluated for signs and symptoms of RA using
the ACR20 at Week 24.

Study RA-IV (monotherapy) evaluated 220 patients who had failed at least one DMARD use
prior to receiving CIMZIA. Patients were treated with CIMZIA 400 mg or placebo every 4 weeks for
24 weeks. Patients were evaluated for signs and symptoms of active RA using the ACR20 at Week
24.

Clinical Response

The percent of CIMZIA-treated patients achieving ACR20, 50, and 70 responses in Studies
RA-I and RA-IV are shown in Table 4. CIMZIA-treated patients had higher ACR20, 50 and 70
response rates at 6 months compared to placebo-treated patients. The results in study RA-II (619
patients) were similar to the results in RA-I at Week 24. The results in study RA-IIT (247 patients)
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were similar to those seen in study RA-IV. Over the one-year Study RA-I, 13% of CIMZIA-treated
patients achieved a major clinical response, defined as achieving an ACR70 response over a
continuous 6-month period, compared to 1% of placebo-treated patients.

Table 4: ACR Responses in Studies RA-I, and RA-IV (Percent of Patients)
Study RA-I Study RA-IV
Methotrexate Combination Monotherapy
(24 and 52 weeks) (24 weeks)
Response | Placebo + CIMZIA®200 CIMZIA® 200 Placebo CIMZIA®  CIMZIA® 400
MTX mg + MTX mg + MTX - 400 mg mg - Placebo
q 2 weeks Placebo + MTX q 4 weeks (95% CD
N=199 N=393 95% CD@ N=109 N=111
ACR20
Week 24 14% 59% 45% (38%, 52%) 9% 46% 36% (25%, 47%)
Week 52 13% 53% 40% (33%, 47%) N/A N/A
ACR50
Week 24 8% 37% 30% (24%, 36%) 4% 23% 19% (10%, 28%)
Week 52 8% 38% 30% (24%. 37%) N/A N/A
ACR70
Week 24 3% 21% 18% (14%, 23%) 0% 6% 6% (1%, 10%)
Week 52 4% 21% 18% (13%, 22%) N/A N/A
Major . .
Clinical 1% 13% 12% (8%, 15%)
Response©

@ CIMZIA administered every 2 weeks preceded by a loading dose of 400 mg at Weeks 0, 2 and 4

® CIMZIA administered every 4 weeks not preceded by a loading dose regimen
© Major clinical response is defined as achieving ACR70 response over a continuous 6-month period
@959 Confidence Intervals constructed using the large sample approximation to the Normal Distribution.
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Table 5: Components of ACR Response in Studies RA-I and RA-IV

Study RA-I Study RA-IV
Parameter” Placebo + CIMZIA® 200 mg + Placebo + CIMZIA® 400 mg_q 4
MTX MTX g 2 weeks MTX weeks
N=199 N=393 N=109 Monotherapy
N=111

Baseline  Week 24 | Baseline  Week 24 | Baseline Week 24 Baseline Week 24
Number of 28 27 29 9 28 (12.5) 24 (15.4) 30 (13.7) 16 (15.8)
tender joints
(0-68)
Number of 20 19 20 4 20 (9.3) 16 (12.5) 21 (10.1) 12 (11.2)
swollen
joints (0-66)
Physician 66 56 65 25 4 (0.6) 3(1.0) 4(0.7) 3(1.1)
global
assessment'®
Patient 67 60 64 32 3(0.8) 3(1.0) 3(0.8) 3(1.0)
global
assessment'
Pain@¥ 65 60 65 32 55(20.8)  60(26.7) | 58(21.9)  39(29.6)
Disability 1.75 1.63 1.75 1.00 1.55(0.65) 1.62(0.68) | 1.43 (0.63) 1.04 (0.74)
index
(HAQ)"®
CRP (mg/L) 16.0 14.0 16.0 4.0 11.3 13.5 11.6 6.4

@ CIMZIA administered every 2 weeks preceded by a loading dose of 400 mg at Weeks 0, 2 and 4
® CIMZIA administered every 4 weeks not preceded by a loading dose regimen
© Study RA-I - Visual Analog Scale: 0 = best, 100 = worst. Study RA-IV - Five Point Scale: 1 = best, 5 =

worst

@ Ppatient Assessment of Arthritis Pain. Visual Analog Scale: 0=best, 100=worst
) Health Assessment Questionnaire Disability Index; 0 = best, 3 = worst, measures the patient’s ability to

perform the following: dress/groom, arise, eat, walk, reach, grip, maintain hygiene, and maintain daily activity
All values are last observation carried forward.
“For Study RA-I, median is presented. For Study RA-IV, mean (SD) is presented except for CRP which
presents geometric mean
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The percent of patients achieving ACR20 responses by visit for Study RA-I is shown in Figure
1. Among patients receiving CIMZIA, clinical responses were seen in some patients within one to two
weeks after initiation of therapy.

Figure 1 Study RA-I ACR20 Response Over 52 Weeks

100 -
== Placebo + MTX (n=199)

- -l CIMZIA 200 mg + MTX (n=393)

Patients (%)

0 4 8 12 16 20 24 28 32 36 40 44 48 52
Weeks

*
The same patients may not have responded at each time point

Radiographic Response

In Study RA-I, inhibition of progression of structural damage was assessed radiographically and
expressed as the change in modified Total Sharp Score (mTSS) and its components, the Erosion Score
(ES) and Joint Space Narrowing (JSN) score, at Week 52, compared to baseline. CIMZIA inhibited
the progression of structural damage compared to placebo plus MTX after 12 months of treatment as
shown in Table 6. In the placebo group, 52% of patients experienced no radiographic progression
(mTSS <0.0) at Week 52 compared to 69% in the CIMZIA 200 mg every other week treatment group.
Study RA-II showed similar results at Week 24.
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Table 6: Radiographic Changes at 6 and 12 months in Study RA-I

Placebo + CIMZIA 200 mg + CIMZIA 200 mg +
MTX MTX MTX -
N=199 N=393 Placebo + MTX
Mean (SD) Mean (SD) Mean Difference
mTSS
Baseline 40 (45) 38 (49) --
Week 24 1.3 (3.8) 0.2(3.2) -1.1
Week 52 2.8 (7.8) 0.4 (5.7 -2.4
Erosion
Score
Baseline 14 (21) 15 (24) --
Week 24 0.7 (2.1) 0.0 (1.5) -0.7
Week 52 1.5(4.3) 0.1 (2.5) -1.4
JSN Score
Baseline 25 (27) 24 (28) --
Week 24 0.7 (2.4) 0.2 (2.5) -0.5
Week 52 1.4 (5.0) 0.4 4.2 -1.0

An ANCOVA was fitted to the ranked change from baseline for each measure with region and
treatment as factors and rank baseline as a covariate.

Physical Function Response

In studies RA-I, RA-II, RA-III, and RA-IV, CIMZIA-treated patients achieved greater
improvements from baseline than placebo-treated patients in physical function as assessed by the
Health Assessment Questionnaire — Disability Index (HAQ-DI) at Week 24 (RA-II, RA-III and RA-
IV) and at Week 52 (RA-I).
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16 HOW SUPPLIED/STORAGE AND HANDLING

Storage and Stability

Refrigerate intact carton at 2 to 8 °C (36 to 46 °F). Do not freeze. Do not separate contents of carton
prior to use. Do not use beyond expiration date, which is located on the drug label and carton.
Protect solution from light.

¢ Lyophilized Powder for Reconstitution:
NDC 50474-700-62

Pack Content
Qty. Item
2 Type I glass vials with rubber stopper and overseals each containing 200 mg of

lyophilized CIMZIA for reconstitution.
2 mL Type I glass vials containing 1 mL sterile Water for Injection
3 mL plastic syringes
20 gauge luer-lock needles (1 inch)
23 gauge luer-lock needles (1 inch)
Alcohol swabs

[c o \S NN O )

o Prefilled Syringe

NDC 50474-710-79

2 alcohol swabs and 2 single use prefilled glass syringes with a fixed 25 %2 gauge thin-wall
needle, each containing 200 mg (1 mL) of CIMZIA.

17 PATIENT COUNSELING INFORMATION
See Medication Guide (17.3).

17.1 Patient Counseling

Advise patients of the potential risks and benefits of CIMZIA therapy. Be sure that
patients receive the Medication Guide and allow them time to read it prior to starting
CIMZIA therapy and to review it periodically. Any questions resulting from the patient’s
reading of the Medication Guide should be discussed. Because caution should be exercised
in prescribing CIMZIA to patients with clinically important active infections, advise patients
of the importance of informing their health care providers about all aspects of their health.

e Immunosuppression
Inform patients that CIMZIA may lower the ability of the immune system to fight
infections. Instruct patients of the importance of contacting their doctor if they develop any
symptoms of infection, including tuberculosis and reactivation of hepatitis B virus infections.
Counsel patients about the possible risk of lymphoma and other malignancies while
receiving CIMZIA.

e Allergic Reactions

Advise patients to seek immediate medical attention if they experience any symptoms of
severe allergic reactions. The prefilled syringe components do not contain any latex or dry
natural rubber.
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e Other Medical Conditions

Advise patients to report any signs of new or worsening medical conditions such as heart
disease, neurological disease, or autoimmune disorders. Advise patients to report promptly
any symptoms suggestive of a cytopenia such as bruising, bleeding, or persistent fever.

17.2 Instruction on Prefilled Syringe Self-Injection Technique

In the event that the patient or caregiver is giving the CIMZIA injection, they need to be
instructed by a qualified healthcare professional in proper injection technique, and their
ability to administer CIMZIA subcutaneous injections should be checked to ensure correct
administration. Suitable sites for injection include the thigh or abdomen. CIMZIA should be
injected when the liquid is at room temperature [See FDA-approved Medication Guide
(17.3)]

To avoid needle-stick injury, patients and healthcare providers should not attempt to place the
needle cover back on the syringe or otherwise recap the needle. Be sure to properly dispose
of needles and syringes in a puncture-proof container, and instruct patients and caregivers in
proper syringe and needle disposal technique. Actively discourage any reuse of the injection
materials.
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17.3 Medication Guide

MEDICATION GUIDE
CIMZIA® (CIM-zee-uh)
(certolizumab pegol)

Read the Medication Guide that comes with CIMZIA before you start using it,
and before each injection of CIMZIA. This Medication Guide does not take the
place of talking with your doctor about your medical condition or treatment.

What is the most important information I should know about CIMZIA?

CIMZIA is a medicine that affects your immune system. CIMZIA can lower the
ability of the immune system to fight infections. Serious infections have
happened in patients taking CIMZIA. These infections include tuberculosis (TB)
and infections caused by viruses, fungi or bacteria that have spread throughout the
body. Some patients have died from these infections.

e Your doctor should test you for TB before starting CIMZIA.
e Your doctor should monitor you closely for signs and symptoms of TB
during treatment with CIMZIA.

Before starting CIMZIA, tell your doctor if you:

e think you have an infection. You should not start taking CIMZIA if you have

any kind of infection.

are being treated for an infection

have signs of an infection, such as a fever, cough, flu-like symptoms

have any open cuts or sores on your body

get a lot of infections or have infections that keep coming back

have diabetes

have HIV

have tuberculosis (TB), or have been in close contact with someone with TB

were born in, lived in, or traveled to countries where there is more risk for

getting TB. Ask your doctor if you are not sure.

e live or have lived in certain parts of the country (such as the Ohio and
Mississippi River valleys) where there is an increased risk for getting certain
kinds of fungal infections (histoplasmosis, coccidioidomycosis,
blastomycosis). These infections may develop or become more severe if you
take CIMZIA. If you do not know if you have lived in an area where
histoplasmosis, coccidioidomycosis, or blastomycosis is common, ask your
doctor.

e have or have had hepatitis B

e use the medicine Kineret® (anakinra), Orencia® (abatacept), Rituxan®
(rituximab), or Tysabri® (natalizumab)
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After starting CIMZIA, if you get an infection, any sign of an infection
including a fever, cough, flu-like symptoms, or have open cuts or sores on your
body, call your doctor right away. CIMZIA can make you more likely to get
infections or make any infection that you may have worse.

What is CIMZIA?
CIMZIA is a medicine called a Tumor Necrosis Factor (TNF) blocker. CIMZIA
is used in adult patients to:

e Lessen the signs and symptoms of moderately to severely active Crohn’s
disease (CD) in adults who have not been helped enough by usual
treatments.

e Treat moderately to severely active rheumatoid arthritis (RA).

It is not known whether CIMZIA is safe and effective in children.

What should I tell my doctor before starting treatment with CIMZIA?

CIMZIA may not be right for you. Before starting CIMZIA, tell your doctor

about all of your medical conditions, including if you:

e have an infection. (See, ‘What is the most important information I should
know about CIMZIA?”)

o have or have had any type of cancer.

o have congestive heart failure.

¢ have seizures, any numbness or tingling, or a disease that affects your
nervous system such as multiple sclerosis.

o are scheduled to receive a vaccine. Do not receive a live vaccine while
taking CIMZIA.

e are allergic to any of the ingredients in CIMZIA. See the end of this
Medication Guide for a list of the ingredients in CIMZIA.

Tell your doctor if you are pregnant, planning to become pregnant, or
breastfeeding. CIMZIA has not been studied in pregnant or nursing women.

Tell your doctor about all the medicines you take including prescription and
nonprescription medicines, vitamins and herbal supplements. Your doctor
will tell you if it is okay to take your other medicines while taking CIMZIA.
Especially, tell your doctor if you take:

e Kineret® (anakinra), Orencia® (abatacept), Rituxan® (rituximab), Tysabri®
(natalizumab). You have a higher chance for serious infections when taking
CIMZIA with Kineret®, Orencia®, Rituxan®, or Tysabri®.

e A TNF blocker: Remicade® (infliximab), Humira® (adalimumab), Enbrel®
(etanercept).

You should not take CIMZIA while you take one of these medicines.
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How should I use CIMZIA?
Lyophilized Powder for Reconstitution:

If your doctor prescribes the CIMZIA lyophilized pack, CIMZIA should be
injected by a healthcare provider. Each dose of CIMZIA will be given as two

separate injections under the skin in your stomach area (abdomen) or upper
leg (thigh).

Make sure to keep all of your injection and follow-up appointments with your
doctor.

Prefilled Syringe:

If your doctor prescribes the CIMZIA prefilled syringe, see the section
“Patient Instructions for Use” at the end of the Medication Guide for
complete instructions for use.

Do not give yourself an injection of CIMZIA unless you have been shown by
your doctor or nurse. Call your doctor if you have questions. Someone you
know can also help you with your injection after they have been trained by
your doctor or nurse.

CIMZIA is given by an injection under the skin. Your doctor will tell you
how much CIMZIA to inject and how often to inject CIMZIA, based on your
condition to be treated. Do not use more CIMZIA or inject more often than
prescribed.

Depending on the amount of CIMZIA prescribed by your doctor, you may
need more than one injection at a time.

If you are prescribed to take 400 mg of CIMZIA, you will need two injections.
You will need to use two CIMZIA prefilled syringes.

CIMZIA may be injected into your abdomen or thigh area. If you are
prescribed to have more than one injection, each injection should be given at a
different site in your abdomen or thigh.

Make sure the solution in the prefilled syringe is clear and colorless to light
yellow. The solution should be essentially free from particles. Do not use
the CIMZIA prefilled syringe if the medicine looks cloudy or if there are
large or colored particles.

Do not miss any doses of CIMZIA. If you forget to take CIMZIA, inject a
dose as soon as you remember. Then, take your next dose at your regularly

scheduled time.

Make sure to keep all follow-up appointments with your doctor.
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What are the possible side effects of CIMZIA?
Serious side effects have happened in patients taking CIMZIA including:

Serious infections including TB. See “What is the most important
information I should know about CIMZIA?”

Certain Types of Cancer. There have been cases of certain types of cancer
in people taking CIMZIA or other TNF blockers. People with RA, especially
more serious RA, may have a higher chance for getting a kind of cancer called
lymphoma.

Heart Failure including new heart failure or worsening of heart failure you
already have. Symptoms include shortness of breath, swelling of your ankles
or feet, or sudden weight gain.

Nervous System Problems such as multiple sclerosis, seizures, or
inflammation of the nerves of the eyes. Symptoms include dizziness,
numbness or tingling, problems with your vision, and weakness in your arms
or legs.

Allergic Reactions. Signs of an allergic reaction include a skin rash, swelling
of the face, tongue, lips, or throat, or trouble breathing.

Hepatitis B virus reactivation in patients who carry the virus in their
blood. In some cases patients have died as a result of hepatitis B virus being
reactivated. Your doctor should monitor you carefully during treatment with
CIMZIA if you carry the hepatitis B virus in your blood. Tell your doctor if
you have any of the following symptoms:

feel unwell

poor appetite

tiredness (fatigue)

fever, skin rash, or joint pain

Blood Problems. Your body may not make enough of the blood cells that
help fight infections or help stop bleeding. Symptoms include a fever that
doesn't go away, bruising or bleeding very easily, or looking very pale.

Immune reactions including a lupus-like syndrome. Symptoms include
shortness of breath, joint pain, or a rash on the cheeks or arms that worsens
with sun exposure.

Call your doctor right away if you develop any of the above side effects or
symptoms.

The most common side effects in people taking CIMZIA are:

e upper respiratory infections (flu, cold)
e rash
e urinary tract infections (bladder infections)
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Injection site reactions such as redness, rash, swelling, itching or bruising can
happen in some people. These symptoms will usually go away within a few days.
If you have pain, redness, or swelling around the injection site that doesn’t go
away within a few days or gets worse, call your doctor right away.

Tell your doctor about any side effect that bothers you or does not go away.

These are not all of the side effects with CIMZIA. Ask your doctor or pharmacist
for more information.

Call your doctor for medical advice about side effects. You may report side
effects to FDA at 1-800-FDA-1088.

General information about CIMZIA

Medicines are sometimes prescribed for purposes that are not mentioned in
Medication Guides. Do not use CIMZIA for a condition for which it was not
prescribed. Do not give CIMZIA to other people, even if they have the same
condition. It may harm them.

This Medication Guide summarizes the most important information about
CIMZIA. If you would like more information, talk with your doctor. You can ask
your doctor or pharmacist for information about CIMZIA that is written for health
professionals.

For more information go to www.CIMZIA.com or you can enroll in a patient
support program by calling 1-866-4CIMZIA (424-6942).

How should I store CIMZIA?

Keep CIMZIA in the refrigerator at 36°F — 46°F (2°C — 8°C)

Let CIMZIA to come to room temperature before injecting it.

Do not freeze CIMZIA.

Protect CIMZIA from light. Store CIMZIA in the carton.

Do not use CIMZIA if the medication is expired (today’s date is past the date
printed on the vial, prefilled syringe or carton), or if the liquid looks cloudy or
discolored.

The vials and prefilled syringe are glass. Do not drop or crush them.

Always keep CIMZIA, injection supplies, puncture-proof container, and all
other medicines out of the reach of children.

What are the ingredients in CIMZIA?

CIMZIA lyophilized powder:
Active ingredient: certolizumab pegol.
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Inactive ingredients: sucrose, lactic acid, polysorbate.
The pack contains Water for Injection, for reconstitution of the lyophilized
powder.

CIMZIA prefilled syringe:

Active ingredient: certolizumab pegol

Inactive ingredients: sodium acetate, sodium chloride, and Water for Injection.
CIMZIA has no preservatives.

Patient Instructions for Use
The instructions below are only to be used with CIMZIA in Prefilled
Syringes.

What do I need to do to prepare and give an injection of CIMZIA?
Do not use the CIMZIA prefilled syringe if:

e any name other than “CIMZIA” is on the package and prefilled syringe
label
the expiration date on the container has passed

e the packaging is torn or if the tamper evident seals are missing or broken
on the top and bottom of carton when you receive it. If this is the case,
contact your pharmacist

e the prefilled syringe is frozen or has been left in direct sunlight
the medicine in the prefilled syringe is not clear to pale yellow, or has
large, colored particles in it.

Preparing to use the CIMZIA prefilled syringe

Each CIMZIA prefilled syringe package comes with these items in a tray:
e 2 glass prefilled syringes of CIMZIA. Each has a fixed needle.
e 2 alcohol swabs

For each injection you will use-
e | prefilled syringe of CIMZIA with needle
e [ alcohol swab

For each injection you will also need:

e 1 clean cotton ball or gauze pads. These are not included in CIMZIA prefilled
syringe package.

e a puncture-proof container for disposing of used needles and syringes. (See
the section entitled “How do I dispose of needles and syringes?”’)

If you do not have all the supplies you need, talk to your pharmacist.

e Each prefilled syringe contains the right dose of medicine for one injection
(200 mg).
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e Depending on the amount of CIMZIA prescribed by your doctor, you may
need to take more than one injection.

e Ifyou are prescribed to take 400 mg of CIMZIA, you will need to take two
injections. You will need to use two CIMZIA prefilled syringes.

e CIMZIA may be injected into your abdomen or thigh area. If you are
prescribed to take more than one injection, each injection should be given at a
different injection site, in your abdomen and thigh.

1. Take either one or two CIMZIA prefilled syringes and alcohol swabs out
of the refrigerator for injection, depending on your prescribed dose. If there is still
a prefilled syringe in the carton, put it back in the refrigerator right away. If both
prefilled syringes are used, throw away the empty carton after you finish your
injection.

2. Let the medicine in the syringe come to room temperature before
injection. This will take about 30 minutes.

For your protection, it’s important that you carefully follow these
instructions:

Choosing and preparing an injection site

3. Wash your hands thoroughly.

4. Choose a different site on your abdomen or thigh for each injection. Each
new injection should be given at least one inch from a site you used before. If
you choose the abdomen, avoid the 2 inches around your navel. Do not inject into 7 m
areas where the skin is tender, bruised, red or hard or where you have scars or W B W
stretch marks. Change injection sites between your abdomen and thighs to reduce R ===
the risk of reaction. You may find it helpful to keep notes on the locations of |\ (|
injection sites you use. AN

5. Use an alcohol swab to wipe over the site where you will inject CIMZIA.
Do not touch the clean area again until you are ready for the injection.

Using the CIMZIA prefilled syringe

6. Remove the needle cover by pulling straight up on the plastic ring. Take
care not to touch the needle and do not allow the needle to touch any surface.
Place the needle cover to the side.

7. Hold the syringe so the needle is pointing up. Lightly tap the syringe to A %\,}\

push any air bubbles to the top. Push the plunger slowly to remove any bubbles. " Iéit/

Stop pushing the plunger once all of the air bubbles are gone. If a small drop of «e&\ X \‘_,\7‘_\“ =

liquid comes out of the needle that is okay. L‘__\‘; e
».\
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8. Hold the syringe with the needle facing down. Do not touch the needle
with your fingers or let it touch any surface. .
0. Hold the syringe in one hand. Use the other hand to gently pinch a fold of i _:?féf

cleaned area of skin. Insert the needle at about a 45 degree angle with a quick, |
short, “dart-like” motion.

10.  Release the skin pinch, keeping the syringe in position. Pull back slowly
on the plunger. If blood enters the syringe, this means you have entered a blood
vessel. Do not inject CIMZIA. Pull the needle out and throw away the prefilled
syringe and needle in a puncture-proof container. Repeat the steps to prepare for
an injection using a new prefilled syringe. Do not use the same prefilled
syringe.

11.  If no blood appears, inject all of the medicine in the prefilled syringe
under the skin.

12. When the syringe is empty, remove the needle from the skin and press the
clean cotton ball or gauze pad over the injection site for ten seconds. Do not rub
the injection site. You may have a slight amount of bleeding. This is normal.

13. To avoid needle-stick injury, do not try to recap the needle. Throw away i
the used prefilled syringe and needle in a special puncture-proof container (see
the section entitled “How should I dispose of needles and syringes?”’)

14.  Repeat steps 5-13 above if you are prescribed to take a second injection of
CIMZIA (total 400 mg dose).

How should I throw away (dispose of) needles and syringes?

To avoid needle-stick injury, do not try to recap the needle. Before you start
injecting CIMZIA at home, check with your doctor for instructions on the right
way to throw away your used needles and used prefilled syringes. There may be
special state or local laws about throwing away used needles and syringes.

Ask your doctor or pharmacist about how to get a puncture-proof container
(“sharps” container) that will meet the requirements of your particular state or
town.

When the container is about two-thirds full, tape the lid closed. Dispose of the
container as instructed by your doctor, nurse or pharmacist. Do not throw away
the container in the trash or recycle.

Alcohol swabs may be placed in the trash, unless you are instructed otherwise.

Always keep CIMZIA, injection supplies, puncture-proof container, and all
other medicines out of the reach of children.

32



Cimzia®

(certolizumab pegol)
This Medication Guide has been approved by the U.S. Food and Drug
Administration.

Product developed and manufactured for:
UCB, Inc.

1950 Lake Park Drive

Smyrna, GA 30080

US License No. 1736

Revised 05/ 2009
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CIMZIA®
BLA 125160/125271

RISK EVALUATION AND
MITIGATION STRATEGY (REMS)

1. GOAL
Goal: To communicate and mitigate the risks associated with CIMZIA® therapy by:

e  Alerting and warning healthcare providers of the recent cases for unrecognized
histoplasmosis and other invasive fungal infections associated with concomitant
Tumor Necrosis Factor (TNF) blocker use.

e  Educating patients of the associated risks with CIMZIA® therapy for serious
infections including tuberculosis (TB) and infections caused by viruses, fungi, and
bacteria spreading throughout the body.

2.  REMS ELEMENTS
2.1 MEDICATION GUIDE

A Medication Guide (MG) will be dispensed with each CIMZIA® kit in accordance with 21
CFR 208.24. Each CIMZIA® kit contains the product’s approved package insert (labeling)
along with the MG.

If a CIMZIA® kit containing the lyophilized powder for reconstitution with diluent, needles,
and swabs, is distributed to be administered by a healthcare professional, the MG will be
provided by the healthcare professional, and additional MGs will be provided by UCB
Medical Science Liaisons (MSLs) and sales representatives to healthcare providers if
necessary. '

Please see the appended Medication Guide.
2.2 COMMUNICATION PLAN
In accordance to FDCA 505-1(e)(3), UCB will implement a communication plan to
healthcare professionals (HCPs), including in particular, gastroenterologists, rheumatologists,
and current TNF blocker prescribers, that conveys the following information:

e The risk of developing invasive fungal infections, including histoplasmosis,

coccidioidomycosis, blastomycosis, and other opportunistic fungal infections while
treating with TNF blockers.
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¢ Provide descriptive information on the signs and symptoms of fungal infections,
including histoplasmosis.

» Provide references and background information regarding the treatment of these
infections.

The purpose of the communication plan is to establish the REMS in the healthcare
community and communicate new safety information. This element of the REMS is not
intended to continue over the lifetime of the product; it will function only to disseminate the
new safety information about histoplasmosis and fungal infections.

The communication plan includes a Dear Healthcare Provider Letter, web-based materials to
inform healthcare providers and patients, and a Medical Scientific Liaison slide deck.

2.2.1 Dear Healthcare Provider Letter

UCB will issue a Dear Healthcare Provider Letter to targeted healthcare providers within 60
days of the REMS approval. The purpose of the letter is to inform healthcare providers of the
risk of developing invasive fungal infections such as histoplasmosis, coccidioidomycosis,
blastomycosis, and other opportunistic fungal infections while on treatment with TNFa
blockers, the signs and symptoms of possible systemic fungal infections, the need to suspect
fungal infection in symptomatic patients who live or travel to endemic regions, and the need
to reevaluate the benefit/risk prior to restarting TNFa blocker therapy after recovery from a
fungal infection. In addition, the letter provides healthcare providers with information to
discuss with their patients.

UCB will disseminate the Dear Healthcare Provider Letters through First Class U.S. mail and
target U.S. healthcare providers in the following specialties: gastroenterology, rheumatology,
internal medicine, family medicine, emergency medicine, and infectious disease specialists in
the endemic areas of the Ohio and Mississippi River valleys and San Joaquin valley.

Please see the appended Dear Healthcare Provider Letter.
2.2.2 Web-based Materials to Inform Healthcare Providers and Patients

UCB will develop a stand-alone link on the existing www.CIMZIA .com website entitled,
“Important Safety Information Regarding Fungal Infections,” within 60 days of the REMS
approval. This link will direct users to a separate website that introduces the REMS program
to providers and patients, while providing a copy of the Dear Healthcare Provider letter,
approved Medication Guide, approved Package Insert, and approved Medical Science Liaison
(MSL) slide deck. The website will also provide a brief summary describing the occurrence
of histoplasmosis and other fungal infections.

The UCB CIMZIA.com website will be available to all healthcare providers as it is in the

public domain and UCB sales representatives and MSLs will encourage healthcare providers
to visit the information. Please see appended web-based materials.
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2.2.3 Medical Scientific Liaison Slide Decks (Safety-related)

A specific dedicated slide deck to inform healthcare providers about the occurrence of
unrecognized histoplasmosis and other invasive fungal infections in patients at risk will be
presented to all Gastroenterology Key Opinion Leaders (approximately 500) and
Rheumatology Key Opinion Leaders (approximately 600).

Please see appended slide deck.

3. TIMETABLE FOR ASSESSMENTS

UCB will submit a REMS Assessment to FDA at the following timetables:

1" FDAAA Assessment: November 2009

2" FDAAA Assessment: May 2011
3 FDAAA Assessment: May 2015

UCB is required to submit assessments within 60 days of the noted time intervals.

CIMZIA® s a registered trademark of the UCB Group of Companies. © 2008 UCB, Inc. All
rights reserved.
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Material Reviewed/Consulted
OND Action Package, including:

Medical Officer Review

Carolyn L. Yancey, M.D.; Jane L. Gilbert, M.D., Ph.D.

Statistical Review

Kate Meaker, M.S.; Dionne Price, Ph.D.

Pharmacology Toxicology Review

Gary P. Bond, Ph.D.; Adam Wasserman, Ph.D.

CMC Review/OBP Review

Gurpreet Gill-Sangha, Ph.D.; Barbara Rellahan, M.S .,
Ph.D.; Patrick Swann, Ph.D.; Kathleen Clouse, Ph.D.

Microbiology Review

N/A

Clinical Pharmacology Review

Srikanth C. Nallani, Ph.D.; Christopher W.
Tornoe,Ph.D.; Jogarao Gobburu, Ph.D.; Suresh
Doddapaneni, Ph.D.

DMIHP Barbara A. Stinson, D.O.; Alex Gorovets, M.D.

DCRP Thomas A. Marciniak, M.D.; Norman Stockbridge,
M.D., Ph.D.

SEALD Elektra J. Papadopoulos, M.D.; Laurie Burke, M.P.H.,
R.Ph.

DDMAC Mathilda Fienkeng, Pharm.D.

DSI Antoine El-Hage, Ph.D.; Constance Lewin, M.D.,
M.P H. '

CDTL Review Jeffrey Siegel, M.D.

OSE/DMEPA laura Pincock, R.Ph.; Kellie Taylor, Pharm.D., M.P.H.;
Denise Toyer, Pharm.D.; Carol Hoquist, R. Ph.

OSE/DAEA N/A

OSE/DRISK Sharon R. Mills, B.S.N., R.N., C.C.R.P; Jodi Duckhorn,
M.A.

DEPI Sigal Kaplan, Ph.D., B.Pharm/Pharmacoepidemiologist

OND=0Office of New Drugs

DMIHP=Division of Medical Imaging and Hematology Products
DCRP=Division of Cardiovascular and Renal Products

SEALD=Study Endpoints and Labeling Development
DDMAC=Division of Drug Marketing, Advertising and Communication
OSE-= Office of Surveillance and Epidemiology

DMEPA=Division of Medication Error Prevention and Analysis

DSI=Division of Scientific Investigations

DRISK= Division of Risk Management

DAEA=Division of Adverse Event Analysis

CDTL=Cross-Discipline Team Leader
DEPI= Division of Epidmiology
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The original supplementary BLLA requesting addition of the Rheumatoid Arthritis (RA)
indication to the Cimzia labeling was submitted on December 6, 2007. The division issued a
Complete Response (CR) letter on January 2, 2009 based on our concerns regarding a possible
cardiovascular toxicity signal focusing primarily on the higher incidence of cardiovascular
deaths in the Cimzia arm compared to the placebo arm. My review of the original application
explicates the findings of efficacy, safety and product quality for this product and has been
appended to this document. This review will focus solely on the additional evaluations
undertaken by the division regarding the cardiovascular (CV) safety concerns and the
applicant’s response to those concerns as defined in the CR letter. I will summarize the
division’s position on the cardiovascular safety of Cimizia for use in the RA patient population
based on the applicant’s complete response to the CR letter, the consult we obtained from the
Division of Cardiovascular and Renal Products (DCRP), and the excellent review of the
applicant’s response and the DCRP consult written by Drs. Gilbert and Siegel.

After the CR letter was issued, the division consulted DCRP. The DCRP reviewers provided
the following conclusions and recommendations based upon the data submitted in the
supplement:

1. While the incidence of CV deaths was higher in the Cimzia-treated subjects compared
to the placebo-treated subjects, when analyzed by Patient Exposure Years (PEY), the
relative risk drops from 2.2 to 0.9. Two of the seven deaths attributed to CV adverse
events may well have been primarily due to infection. Therefore, the true relative risk
could favor either Cimzia or placebo. No additional restrictions on use or additional
‘monitoring requirements are necessary.

2. As CV deaths usually occur in the setting of non-fatal CV adverse events, Dr.
Marciniak also assessed the incidence of these events in the controlled periods of the
Phase 3 studies. Here, he noted a higher incidence of heart failure, atrial fibrillation,
hypertension, stroke/TIA and venous thrombosis/phlebitis in the Cimizia-treated
subjects. He added that heart failure is a known risk associated with the TNF blockers
and has been adequately addressed in the proposed label, but further evaluation of the
hypertensive effect is warranted. He also recommended examining the rates of atrial
fibrillation and strokes compared to the other TNF blockers when used in RA studies
and in older patients, but did not recommend any additional monitoring to address
these events.

The sponsor was granted a Post-Action Meeting which took place on February 3, 2009.
Based on the DCRP consult, five questions were posed to the sponsor at that meeting.
These questions asked the sponsor to more fully elucidate the adverse events of Congestive
Heart Failure/Cardiomyopathy, Tachyarrhythmia/Tachycardia, Stroke/TIA, Hypertensive
Events and Venous Thrombosis/Phlebitis. The sponsor then submitted their complete
response to the CR letter on March 13, 2009 and the division determined at that time that
that this response constituted a Type I complete response. '
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Drs. Gilbert and Siegel have completed a thorough review of the complete response. They
have provided the following conclusions and recommendations:

1. Congestive Heart Failure/Cardiomyopathy: The sponsor’s analysis is consistent with
the FDA analyses. While there may be a small increased risk of worsening heart
failure and cardiomyopathy associated with exposure to Cimzia, the risk is consistent
with that seen with the other TNF blockers and is adequately addressed in the proposed
product labeling.

2. Tachyarrhythmia/Tachycardia: The sponsor’s analysis is consistent with the FDA
analyses. There is a small risk of tachyarrhythmia and atrial fibrillation associated with
exposure to Cimzia although that risk is twice that seen in the placebo subjects. The
sponsor’s proposed modifications to the product labeling are adequate to address this
risk.

3. Stroke/TIA: Though there were a small number of events in the Cimzia-treated
subjects, the incidence is twice as high in the placebo-treated subjects. The labeling
must be modified to document this risk.

4. Hypertension: The incidence of hypertensive events is clearly higher in the Cimzia-
treated subjects compared to the placebo-treated subjects and is exacerbated when there
is a previous history of hypertension and when concomitant NSAIDs or corticosteroids
are used. These data suggest careful use of Cimzia in patients with a history of
hypertension and careful concomitant use of NSAIDs and corticosteroids. However,
the risk of hypertensive events exists even without a history of hypertension or
concomitant medication use and, therefore, the proposed labeling must be modified to
reflect all of these risks.

5. Venous Thrombosis/Phlebitis: The sponsor’s analyses are consistent with the FDA
analyses. There appears to be a small increase in events in the Cimzia-treated subjects
compared to the placebo-treated subjects. The sponsor’s proposed modifications to the
product labeling are adequate to address this concern.

In a follow-up consult after review of the sponsor’s complete response, Dr. Marciniak added
the following recommendation:

“We disagree with the sponsor's conclusion that "there is no apparent clinically relevant risk
for HTN associated with Cimzia use.” There is a possible risk that is poorly characterized.
Most helpful would be a careful study of BP changes throughout the interdosing interval and
with long term follow-up. Whether and when to require such a study is your decision.”

In addenda to their initial reviews after evaluating the sponsor’s complete response and Dr.
Marciniak’s follow-up consult, in addition to the labeling changes Drs. Gilbert and Siegel
recommend a post-marketing requirement to establish a mechanism to evaluate these
potentially serious CV events. While Dr. Gilbert suggested that, if feasible, an actual post-
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marketing study would be the most productive option, Dr. Siegel concluded that these goals
could be accomplished by incorporating appropriate assessments into the registry asked for by
the Office of Safety and Epidemiology (OSE). (During the review of the original submission,
OSE noted that a post-marketing registry should be conducted to collect safety data on patients
receiving Cimzia. They recommended that such a registry be conducted under a PMR. In his
memorandum of December 22, 2008, Dr. Siegel concurred that such a registry is a reasonable
additional tool to further characterize the safety of Cimzia.) While I agree with Drs. Marciniak
and Gilbert that a study would be the ideal tool for assessing the hypertensive effect of Cimzia
in RA patients, most drug products are approved with some adverse effect signals that are
generally followed with post-marketing observational procedures (except in the case of the
most serious types of adverse effects) and I do not think that the addition of a required post-
marketing study is warranted in this case. Therefore, I agree with Dr. Siegel’s conclusion and
recommendation regarding this matter.

¢ Regulatory Action
Approval
e Risk Benefit Assessment

The sponsor has provided adequate evidence of the safety, efficacy and product quality
to support approval of this application to extend the indication for Cimzia to the RA
patient population. While certain CV safety concerns precluded approval on the first
cycle, additional FDA and sponsor analyses have determined that these risks are
relatively low, not greater than those seen with the other TNF-blocking agents, and can
be adequately addressed by appropriate language in the product labeling and a
postmarketing clinical study registry in adult patients with RA that would assess the
longer term risks of these adverse events. This registry should, in particular, fully
evaluate the hypertensive effects of Cimzia in RA patients.

e Recommendation for Postmarketing Risk Management Activities

This application has an approved REMS (Medication Guide) under BLA 125160.
Because this application will become a supplement immediately following action, it
will not have a separate REMS from the currently approved REMS under BLA
125160. On September 4, 2008, the Agency sent a supplement request letter to the
Sponsor requesting a modification to the REMS. This modification included changes
to the Medication Guide to incorporate new safety data regarding histoplasmosis and to
create a Communication Plan. - This labeling change was approved on December 22,
2008, and the Communication Plan was approved on December 31, 2008, under BLA
125160.
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e Recommendation for Post-marketing Study Requirements

Post-marketing study requirements include the pediatric studies discussed in Section 10
of my initial review (see below), required under PREA and a post-marketing
requirement to conduct a clinical study registry in adult patients with moderately to
severely active RA that would assess the longer term risk for serious infections and
malignancy that have been reported with TNFo blocker therapy as well as the longer
term risk for congestive heart failure, TIA/stroke, tachyarrhythmia/atrial fibrillation,
venous thrombosis/phlebitis and, in particular, hypertensive effects.

e Recommendation for Post-marketing Study Commitments

Dr. Rellahan recommended two post-marketing study commitments, which were
agreed to by the Sponsor on December 24, 2008.

1. Re-evaluate the drug product sub-visible release and shelf-life specifications upon
confirming the feasibility of a preparatory method that will enable implementation
of the USP <788> preferred method. The data and specification assessment will
be provided within two years from the time of approval.

Study Completion: January 2011
Final Report Submission: April 2011

2. Provide a commitment to conduct additional studies to evaluate the process-
specific assay test for the assessment of HCP per your July 31, 2008 submission. A
summary report and data will be provided by June 30, 2009.

Study Completion: June 2009
Final Report Submission: July 2009
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Medical Officer Review
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Statistical Review
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CMC Review/OBP Review

Gurpreet Gill-Sangha, Ph.D.; Barbara Rellahan, M.S.,
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DMIHP Barbara A. Stinson, D.O.; Alex Gorovets, M.D.

SEALD Elektra J. Papadopoulos, M.D.; Laurie Burke, M.P.H.,
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DDMAC Mathilda Fienkeng, Pharm.D.
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OND=Office of New Drugs

DMIHP=Division of Medical Imaging and Hematology Products
SEALD=Study Endpoints and Labeling Development
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OSE= Office of Surveillance and Epidemiology

DMEPA=Division of Medication Error Prevention and Analysis

DSI=Division of Scientific Investigations
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CDTL~=Cross-Discipline Team Leader
DEPI= Division of Epidmiology

1. Introduction

Cimzia is a PEGylated monoclonal antibody Fab’ fragment that binds to tumor necrosis factor-
a (TNF-0) inhibiting the activity of this cytokine. It was developed by UCB Pharma. The
sponsor initially submitted a BLA for Cimzia for the treatment of Crohn’s disease and that
application was approved in April of 2008. UCB submitted this application during the review
period for the Crohn’s disease application (BLA 125160), in support of an additional
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regimen exceeded the threshold of 10 mcg/mL; however, more patients achieved trough levels
of 10 mcg/mL in the 400 mg q2wk arm than in the 200 mg g2wk arm. The proposed
alternative dose regimen of 400 mg gdwk is associated with lower trough levels with
exposure-response modeling, suggesting that the likelihood of achieving an ACR20 response
is reduced from 70% to 50% with the q4w regimen as compared to the 2wk regimen. Based
on the expectation of lower trough levels and predicted lower ACR20 responses with the
g4wk regimen, and further lowering of certolizumab levels with monotherapy due to greater
immunogenicity, the Clinical Pharmacology review team believes that the alternative 400 mg
q4wk regimen is inappropriate for patients not receiving concomitant MTX. For labeling the
review team suggests that the 400 gd4wk regimen be recommended only for patients receiving
concomitant MTX. '

Dr. Siegel responds to this recommendation, on page 8 of his review:

Regarding the alternative 400 mg q4wk dose regimen, while it is true that efficacy for this
regimen given as monotherapy is less than when it is given in combination with MTX, that
regimen was tested and demonstrated to be efficacious (see Section 6, Clinical/Statistical
below). Clinically, while TNF blockers are generally prescribed in combination with MTX,
MTX does have serious toxicities associated with its use, including pulmonary toxicity,
hematologic toxicity and liver toxicity so it would be important to offer to clinicians proven
efficacious options for certolizumab use in patients who do not wish to take MTX or who
cannot tolerate it. Rather than not offering the 400 mg q4wk regimen as an option for
certolizumab monotherapy I would favor clearly communicating the increased risk of anti-
certolizumab antibody formation and the lower level of efficacy shown with this alternative
regimen.

I concur with Dr. Siegel’s recommendation to include the monotherapy dosing regimen as an
option for prescribers, as long as the labeling clearly describes the increased effectiveness seen
when Cimzia is used in combination with MTX.

The clinical pharmacology review team evaluated the population pharmacokinetic data and
identified body weight and antibody status as important covariates influencing clearance.
Antibody status appeared to be the major contributor to-variability in clearance. The team
concluded that the influence of body weight was clinically insignificant. While no specific
pharmacokinetic interactions were expected or seen between Cimzia and methotrexate (MTX),
MTX co-administration did have an effect on certolizumab blood levels by reducing the
likelihood of anti-certolizumab antibody formation.

6. Clinical Microbiology

No clinical microbiology data were necessary for this application.

7. Clinical/Statistical-Efficacy

The sponsor submitted four clinical studies to support efficacy claims including the treatment
of the signs and symptoms of RA, inhibition of progression of structural damage, improvement
in physical function, and major clinical response. Based on an initial dose-finding study, a
dosing regimen of 400 mg SC g4 weeks was employed in two of their Phase 3 trials. Study

BLA 125271/0 5
Cimzia
Division Director’s Review and Summary Basis for Complete Response Action
- January 2, 2009



011 was a randomized placebo-controlled, parallel-group, double-blind trial comparing Cimzia
and placebo as monotherapy in patients with active RA. Study 014 was similar in design but
compared Cimzia and placebo to patients on stable doses of MTX. The primary outcome
analyses were comparisons of the proportions of subjects achieving an ACR20 at Week 24.
The Tables below, reproduced from pages 9 and 10 of Dr. Siegel’s review, summarize the
results of those analyses:

Table 1: ACR20 Response at Week 24 — Study 011
. ACR20 Response at Week 24 - Primary Analysis - Study 011

(mITT Population)
PBO CZP 400 mg sc qdw p-Value ™
N = 109 N=111
Responder ™ 10 (9%) 50 (46%) <0.601

(a.) Cochran-Mantel-Haenszel (CMH) test of treatment comparison stratified by country.

(b.) A patient was considered a responder if hefshe met the criteria of ACR20 improvement
over Baseline at Week 24. Any patient who withdraws from the study at any time for any
reason was considered a non-responder. Revised from sponsor Table 14.2.1:1, page 428
of 5470.

“Table 2: Primary Endpoint Analysis and Sensitivity Analyses, ACR20 Response — Study
014 '

ACR20 Response at Week 24 - Study 014
Sensitivity Analysis (miTT)

PBO + MTX CZP 400 mg sc p-Value &7
gdw + MTX
N=119 N=124
Responder ® 32 (27%) 59 (48%) <0.001
Sensitvity Analysis - Excuding Protocol Violators (mITT) -
Responder® | 21(27%) | 45 (50%) | 0.002
Sensivity Analysis - Excluding CZP Treated Protocol Violators (miTT)
Responder® | 27 (23%) ﬂ] 45 (50%) | <0.001

{a.) Cochran-Mantel-Haenszel (CMH}) test of treatment comparisen stratified by country.

(b.} A patient was considered a responder if he/she met the criteria for ACR20 improvement
over Baseline at Week 24. Any patient who withdrew was considered a non-responder.
Abbreviations: PBO=placebo; MTX=methotrexate; miTT= modified intent-to-treat.

Revised from sponsor Table 14.2.1:2, page 443 of 6006.

However, as discussed in Dr. Siegel’s review, the ACR50 and ACR70 responses on this
dosing regimen were lower than have been seen with other products in this class. As this
appeared to be a suboptimal dosing regimen, the sponsor used different regimens for
subsequent studies.

Studies 027 and 050 were randomized, double-blind, placebo-controlled, parallel-arm trials
comparing Cimzia, beginning with a loading dose of 400 mg SC q2 weeks times three doses
followed by either 200 mg q2 weeks or 400 mg q2 weeks, to placebo in subjects with active
RA on stable doses of MTX. The primary outcome endpoint was the proportion of subjects
achieving an ACR20 at six months. Study 027 had an additional co-primary endpoint
assessing radiographic disease progression using the change from baseline in the modified
total Sharp score (mTSS). Multiplicity was controlled for by employing a sequential
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approach, i.e., the mTSS results would only be analyzed if a statistically significant treatment
effect was found in the analysis of the ACR20 outcome. The results of the primary analyses of
the ACR20 responses from these two trials are summarlzed in the following tables reproduced
from pages 15 and 16 of Dr. Siegel’s review:

Table 3: Co-Primary ACR20 Response at Week 24 and Week 52 — Study 027

ACR Response - Study 027 ({TT Population)
PBO+ czp czp
MTX 200 sc q2w + MTX 400 sc q2w + MTX
N =199 N =383 N = 330
ACR-20
Week 24
nf® 198 388 388
Responder © 27 (14%) 288 (59%} 236 (61%)
Odds ratio vs PBP+MTX * (97.5% CI) g (5, 16} 10 (8, 17)
p-value <0.001 <«0.001
Week §2
n® 198 392 388
Responder 26 (13%) 208 (53%) 213 (55%)
Odds ratio vs PBO+MTX (95% CI) * 8(5,12) 815,13)
ACR-50
Week 24 .
| Responder 15 (8%} 144 (37%} 155 (40%)
Odds ratic vs PBO+MTX (95%CH) ™ 8 (4, 13) 9(5, 15)
p-value . <0.001 «<0.001
Week 52
Responder 15 (8%) 149 (38%) 155 (40%)
Odds ratio vs PBO+MTX (95%Cl) ™ 8 (4, 14) & (5, 5)
ACRJ0
Week 24
Responder 6 (3%) 83 (21%) 80 (21%)"
Odds ratio vs PBO+MTX (85%CI) % 9(3,22] 8.7 (4,21)
p-value <0.001 <0.001
Week 52
Responder 7 (4%) 83 {21%) 980 (23%)
Odds rafio vs PBO+MTX (85%CH ™ 8(3,10) 9(4,9)
p-value <0.001 <0.001
| Abbreviations: MTX=methotrexate; Cl=confidence interval; PBO=placebo.
{a.} Odds ratio: CZP/PBO calculated using logistic regression with tactors for treatment and region.
(b.) Waid p-values for the comparisan of the treatment groups were calculated using logistic regression
with factors for treatment and region. )
{c.) n remains the same for calculation of the ACR-50 responses at Week 24- and Week 52, respectively.
Note: patients who withdrew or used rescue medication were considered as non-responders frony that
time-point foraard. Revised from sponsor Table 11:11, page 105 of 8823.
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Table 4: ACR-20, -50 and -70 Responses — Study 050

ACR Response - Study 050 {ITT Population} - Study 050
PBO+MTX CZP 200 mgsc CZP 400 mg sc
G2w + MTX 2w + MTX
N=127 N =246 N =245
ACR-20 at Week 24
n 127 246 245
Responder 11 (9%) 141 (57%) 141 (58%)
Odds ratio vs PBO + MTX ! 14 14
97 5% Cl for odds ratio {7, 31] [7, 31)
p-value ! <0.001 <0.001
Odds ratio vs CZP 200 mg q2w + MTX ™! 1
95% C! for odds ratio 1,11
p-vatue 1
ACR-50 at Week 24
Responder ) 4 (3%) 80 (33%) 81 {33%])
Odds ratio vs PBO + MTX"®! 17 12
85% Cl for odds ratio 3, 118] 2, 80}
p-vatue 0.004 0.011
Odds ratio vs CZP 200 mg + MTX 1
95% CI for odds ratio [1,2]
p-value 0.9
Treatment by Region Interaction ™ p-value = 0.50
ACR-70 at Week 24 - :
Responder 1 (0%) 39 (16%) 26 (11%)
Odds ratio vs PBO + MTX ! 24 15
95% ClI for odds ratio [3,176] [2, 115]
p-vaiue ™! 0.002 0.008
Odds ratio vs CZP 200 mg + MTX 06
95% Ci for odds ratio [0, 11
p-value & 0.113
Treatment by Region Interaction “ p-value = 0.14

Clear from the second table is the fact that a more typical percentage of subjects treated with
this type of product achieved ACR50 and ACR70 responses. The secondary outcome measure
of Major Clinical Response, defined as achieving an ACR70 for six consecutive months, also
demonstrated a statistically significant treatment effect for the Cimzia arms compared to the
placebo arms. The mTSS analysis in Study 027 demonstrated statistically significant
treatment effects for both Cimzia arms compared to placebo at a level that has been previously
used by the Division to describe highly active agents that may be described as “inhibiting”
radiographic progression. Finally, an analysis of the change in Health Assessment
Questionnaire — Disability Index (HAQ-DI), an accepted measure of physical function in RA
patients, demonstrated a statistically significant treatment effect in the Cimzia treatment arms
compared to the placebo arm. The degree of improvement was at a level that clearly exceeded
the level that has been shown to represent a clinically meaningful change.
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Based on the above results, the clinical and statistical review teams have recommended
approval of the dosing regimen that includes the loading dose. Ms. Meaker and Dr. Price
“have, in particular, recommended not including the results from Study 11, the monotherapy
- study. They note that, as this dosing regimen is approved for the Crohn’s indication but not
the RA indication, there could be confusion regarding the appropriate dosing regimen to be
used for an individual patient. Dr. Siegel disagrees with this recommendation stating that he
believes that it would be important to have the available efficacy data from the monotherapy
study in the label because he is recommending that monotherapy be an approved alternative
mode of administration since it does provide some degree of effectiveness and may be a more
approptiate dosing regimen in some patients. However, he acknowledges that the label would
need to clearly describe that the efficacy seen with Cimzia used concomitantly with MTX is
greater than with monotherapy. I concur with Dr. Siegel that including the monotherapy
efficacy results and dosing regimen would be important and would not be unsafe or
misleading. - '

8. Safety

There are well-documented serious though uncommon adverse effects associated with the
TNF-blocking class of therapeutics, including opportunistic infections and reactivation of
latent tuberculosis (TB), malignancies, demyelinating disorders and autoimmune diseases.
According to the clinical review team, the safety profile of Cimzia appeared to be similar in
regard to these potentially serious adverse effects. A total of 2367 RA patients were treated
with Cimzia at the doses recommended for marketing. This included 2204 patients treated for
three months or longer, 2030 treated for six months or longer, and 1663 treated for twelve
months or longer.

The sponsor’s safety committee adjudicated the cause of death for the subjects who died
during the clinical studies. They determined that there were a greater number of deaths due to
- cardiovascular events in the Cimzia-treated subjects compared to the placebo-treated subjects.
Drs. Yancey and Siegel reviewed the death narratives, readjudicated a number of cases
attributed to possible cardiovascular toxicity to be primarily related to infection, and concluded
that, although the absolute numbers and the rates of deaths due to cardiovascular causes were
higher in Cimzia-treated subjects compared to the placebo-treated subjects, the absolute
numbers were small and not likely to represent an increased risk associated with exposure to
Cimzia. I would suggest that, even with the numbers as counted by Drs. Yancey and Siegel,
there appears to be a possible, signal of cardiovascular toxicity related to Cimzia exposure. As
such, I reviewed the cases as described by Dr. Yancey in her review and came up with a
different conclusion with regard to which deaths were potentially attributable to cardiovascular
toxicity. Using my own adjudicated numbers, and including two deaths that had been
excluded by the clinical review team for unclear reasons, I concluded that, in the controlled
trials, nine of the deaths in the Cimzia treated-subjects were possibly due to cardiac causes
and, hence, cardiovascular toxicity, while two were not, and that the single death in a placebo-
treated subject was likely to be due to cardiac causes. These numbers calculated out to
incidences of 0.5% and 0.2% for the Cimzia-treated vs. the placebo-treated subjects,
respectively. Although Dr. Yancey states in her review that there is no signal of cardiac
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serious or non-serious adverse events, based on my review of her summary tables, there seems
to be an increase in the incidence of these events in the Cimizia arms compared to the placebo
arms. Therefore, it appears that there is a potentially concerning signal of cardiovascular
toxicity associated with exposure to Cimzia and that further exploration is'warranted in order
to allow an informed risk-benefit analysis.

Infections were the most common cause of serious adverse events in the Cimzia-treated
subjects and occurred nearly four times as frequently in those subjects compared to the
placebo-treated subjects. TB developed in 9 subjects exposed to Cimzia and in none of the -
placebo-treated subjects in the controlled trials. There were 26 cases of TB overall in the RA
development program. Of note, none of the cases occurred at North American study sites and
the majority occurred at Eastern European sites. As subjects were screened with a PPD skin
test and, if positive, treated prior to receiving treatment with Cimzia, Dr. Siegel suggests that
these results indicate that standard procedures for preventing reactivation of TB may not be
adequate in highly endemic areas. Another possibility is that, (as noted in Dr. Yancey’s
review), patients in BCG-vaccinated areas which include France and Eastern Europe may have
had a different risk profile due to the difficulty of distinguishing post-PPD test induration due
to previous vaccination from induration due to previous TB infection. Other infections
resulting in serious adverse events included lower respiratory infections, bacterial infections
and upper respiratory infections. The overall rate of infections was also higher in the Cimzia-
treated subjects compared to the placebo-treated subjects.

In regard to malignancies, Dr. Yancey states, on page 185 of her review, that “In summary,
these data suggest that there does not appear to be increased risk of developing a malignancy
in patients treated with CZP [Cimzia].” However, on the same page she reviews the number of
observed cases of malignancy in the clinical study database compared to the GLOBOCAN and
SEER databases (representing background rates in the community) and notes that, while there
was not an increased number of observed cases of malignancy overall, there was a three-fold
increase in the number of observed cases of lymphoma compared to the expected numbers
from these databases, i.e., 3 observed vs. 0.6 and 0.97 for the GLOBOCAN AND SEER,
respectively. However, as Dr. Siegel notes on page 23 of his review, the rate of lymphoma is
known to be increased in RA patients and the standardized incidence ratio of 5 (calculated by
dividing the number of observed cases, 3, by the number of expected cases from the
GLOBOCAN, 0.6) is within the range previously observed in RA patients receiving TNF
blockers. Therefore, it would be more accurate to state that there is an increased risk of
developing a malignancy, and particularly lymphoma, associated with exposure to Cimzia;
however, that risk is approximately the same as the risk seen with the three approved TNF
blocking agents.

Antibodies to certolizumab did develop in some patients. The following table, reproduced
from page 24 of Dr. Siegel’s review, summarizes the data regarding antibody development in
the clinical studies:
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Table 5: Anti-CZP Antibody Positive Patients in CZP RA Studies

Anti-CZP Antibody Positive Patients - Study 011, 014, 027 and 050 in RA
CZP 200 mg Bisc | czp 400 mg sc | CZP 400 mg sc | CZP 400 mg sc All CZP
q2w + MTX q2w + MTX qdw + MTX Doses
N = 640 N =633 N =124 N= 111 N = 1508
Antibody Positive 63 (10%) 12 (2%) 5 (4%) 25 (22.5%) 105 (7%)

Efficacy was diminished in the patients who developed anti-certolzumab antibodies. Some
patients treated with Cimzia also developed autoantibodies (anti-dsDNA and ANA) and some
patients developed a lupus-like syndrome. The clinical review team notes that these findings
- have also been seen with the approved TNF blocking agents.

0. Advisory Committee Meeting

The Division concluded that it was not necessary to take this application to an Advisory
Committee meeting for discussion as this is the fourth TNF-a blocking agent developed to
treat RA and there were no special safety concerns noted for Cimzia upon initial review of the
application for filing. However, should further exploration of the possible cardiovascular
toxicity signal not completely exonerate Cimzia of this risk, the sponsor’s response to a CR
action will likely need to be presented to the Arthritis Advisory Committee.

10. Pediatrics

The clinical review team has determined that it is acceptable to extrapolate the efficacy
demonstrated in adults to pediatric patients with polyarticular JIA. Therefore, no efficacy
study will be required. However, under PREA the sponsor will need to study the safety,
immunogenicity and pharmacokinetics of Cimzia in children. With the concurrence of the
Pediatric Review Committee, upon approval, the sponsor will be granted a deferral of studies
in the 2 to 17 years of age group and a waiver for the 0 to 2 years of age group, based on the
prevalence of polyarticular JIA.

11.  Other Relevant Regulatory Issues

There are no other unresolved relevant regulatory issues.

12, Labeling

The review team proposed a number of labeling changes to the package insert which have
been agreed upon by the sponsor. However, as we are unable to approve the drug at this time,
we will need to reassess the label language on the next review cycle.
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13. Decision/Action/Risk Benefit Assessment

e Regulatory Acﬁon
Complete Response
e Risk Benefit Assessment

The sponsor has provided adequate evidence to support the efficacy of Cimzia for the
treatment of RA. However, although the clinical review team has concluded that there
is not a cardiovascular safety concern for Cimzia, I remain unconvinced of this after
reviewing the data myself and after extensive discussion with the tcam. Thercfore, I
must err on the conservative side and assume that this is a real signal until adequate
evidence has been provided to allay my concern. The cardiovascular safety signal seen
in the RA safety database was apparently not seen in the Crohn’s disease database.
This could reflect the increased risk for cardiovascular disease that RA patients have as
a baseline; or the apparent imbalance in cardiovascular adverse events, including
deaths, in the Cimzia-treated subjects could be due to spurious data or simply be a
reflection of the study design, e.g., the unequal randomization and resultant small
number of placebo-treated subjects. In any case, this signal will require further
exploration either by reanalysis of the available data or by performing an additional
study or studies. As it stands, I am unable to make a reasonable assessment of the risk-
benefit ratio for Cimzia based on the data and analyses that are currently available.

In regard to the monotherapy efficacy data and dosing regimen, both the statistical and
the clinical pharmacology review teams recommended exclusion of this information
from the label as the monotherapy study did not include the loading dose which clearly
improved the product’s effectiveness. Dr. Siegel and I differed with this
recommendation due to the importance of providing information on the documented
efficacy of Cimzia as monotherapy and offering this dosing regimen as an approved
alternative to combination therapy. We reached this conclusion because, in spite of the
fact that combination therapy with MTX clearly offers an increased level of
effectiveness over monotherapy, there are some patients for whom monotherapy may
be the more appropriate treatment regimen due to safety or tolerability concerns in
regard to MTX. Additional discussion was undertaken and the statistical and clinical
pharmacology review teams were satisfied that our reasoning made sense from a
clinical perspective and they concurred with the labeling language that we have
proposed.

e Recommendation for Postmarketing Risk Management Activities

This application has an approved REMS (Medication Guide) under BLA 125160.
Because this application will become a supplement immediately following action, it
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will not have a separate REMS from the currently approved on under BLA 125160.
On September 4, 2008, the Agency sent a supplement request letter to the Sponsor
requesting a modification to the REMS. This modification included changes to the
Medication Guide to incorporate new safety data regarding histoplasmosis and to
create a Communication Plan. This labeling change was approved on December 22,
2008, and Communication Plan was approved on December 31, 2008, under BLA
125160.

e Recommendation for Postmarketing Study Requirements

The only postmarketing study requirements will be the pediatric studies discussed in
Section 10 above, required under PREA.

e Recommendation for Postmarketing Study Commitments

Dr. Rellahan recommended two postmarketing study commitments, which were agreed
to by the Sponsor on December 24, 2008.

1. Re-evaluate the drug product sub-visible release and shelf-life specifications upon
confirming the feasibility of a preparatory method that will enable implementation
of the USP <788> preferred method. The data and specification assessment will
be provided within two years from the time of approval.

Study Completion: January 2011
Final Report Submission: ~ April 2011

2. Provide a commitment to conduct additional studies to evaluate the process-
specific assay test for the assessment of HCP per your July 31, 2008 submission. A
summary report and data will be provided by January 31, 2009.

Study Completion: January 2009
Final Report Submission:  February 2009
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This memo addresses an issue raised in the April 29, 2009 consultation from the
Cardiorenal Division concerning the complete response from the Applicant, UCB. The
previous consultation from the Cardiorenal Division had raised concerns about five issues
concerning the risk of cardiovascular adverse events with Cimzia: heart
failure/cardiomyopathy, tachyarrhythmia/tachycardia, stroke/transient ischemic attacks,
hypertension and venous thrombosis/phlebitis. The review of the Applicant’s response
from Cardiorenal concluded that the Applicant’s responses for four of the five issues
were acceptable. For the fifth issue, hypertension, the Cardiorenal Division had concerns
that the new data submitted by the Applicant weren’t not fully satisfactory for addressing
the issue. They said that the most helpful additional information would be a careful study
of BP changes throughout the interdosing interval and with long term follow-up. They
further stated that whether and when to require such a study was the decision of DAARP.

The basis for the concern regarding hypertension derives from an analysis conducted by
Cardiorenal showing a higher rate of hypertensive adverse events with Cimzia (5.4%)
than placebo (1.6%). When adjusted for a longer duration of exposure for Cimzia-treated
patients than controls there was still a higher rate of hypertensive AE’s. Blood pressure
measurements at the end of the dosing interval did not show mean blood pressure to be
higher in Cimzia-treated patients than controls. However, this left open the possibility
that blood pressure might be elevated earlier in the dosing interval. The Applicant
submitted several analyses to further address the issue. The data show that hypertensive
AE’s were more frequent in patients with a baseline history of hypertension than in those
without; that the incidence of blood pressure measurements exceeding 140/90 in the
postdosing period was not higher in the Cimzia group than controls; that the hypertensive
AE’s were not more frequent in the post-dose period than in other periods; that most of
the hypertensive AE’s were mild or moderate in severity; and that hypertensive AE’s
were more common among patients receiving concomitant non-steroidal anti-
inflammatory drugs (NSAID’s) or corticosteroids.

In summary, there was a higher incidence of hypertensive AE’s in patients receiving
Cimzia than in controls. Although data are not comprehensive, analysis of direct
measurement of blood pressure did not show an effect of Cimzia on blood pressure in the
postdose or the predose period. Given that this patient population is at risk for
hypertension and that hypertensive AE’s occurred in patients at risk these AE’s were not
unexpected. The risk of developing hypertension should be clearly described in the
Cimzia label but based on the available data further study of hypertension in patients
receiving Cimzia is not necessary. :
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proposed dose regimen exceeded the threshold of 10 mcg/mL; however, more patients
achieved trough levels of 10 mcg/mL in the 400 mg q2wk arm than in the 200 mg q2wk
arm. The proposed alternative dose regimen of 400 mg g4wk is associated with lower
trough levels with exposure-response modeling, suggesting that the likelihood of
achieving an ACR20 response is reduced from 70% to 50% with the q4w regimen as
compared to the g2wk regimen. Based on the expectation of lower trough levels and
predicted lower ACR20 responses with the g4wk regimen, and further lowering of
certolizumab levels with monotherapy due to greater immunogenicity, the Clinical
Pharmacology review team believes that the alternative 400 mg g4wk regimen is
inappropriate for patients not receiving concomitant MTX. For labeling the review team
suggests that the 400 gq4wk regimen be recommended only for patients receiving
concomitant MTX.

Population PK analysis evaluated the effect of age, body weight, race, gender, anti-
certolizumab antibody status, concomitant medications (methotrexate, glucocorticoids,
NSAIDs, other DMARDS) and laboratory assay on the PK of certolizumab. The analysis
identified body weight and antibody status as important covariates influencing clearance,
with antibody status being the major contributor to variability in clearance. Despite the
influence of body weight on the PK of certolizumab, the Clinical Pharmacology review
team concluded that fixed dosing is appropriate since the probability of ACR20 response
is similar (~70%) across all body weight quartiles due to the shallow body weight —
Crrough relationship and high enough exposures at the proposed dosing regimen

5.2. Drug-drug interactions

Since immunoglobulin molecules are not metabolized by P450 enzymes, direct
pharmacokinetic interaction via the CYP pathway is not expected between certolizumab
and small molecules. Hence, formal drug-drug interaction studies were not conducted and
they were not considered necessary. Studies of MTX pharmacokinetics were carried out
in patients receiving certolizumab pegol and showed no significant effect on MTX
pharmacokinetics. As described above, MTX coadministration did have an important
effect on certolizumab blood levels by reducing the likelihood of developing anti-
certolizumab antibodies.

5.3.  Pathway of Elimination

For antibodies such as certolizumab, two types of pathways mediate elimination
mechanisms: a nonspecific linear clearance by the reticuloendothelial system and an
antigen-mediated saturable clearance.

5.4. Demographic interactions/special populations

Population PK studies that evaluated the effect of age, race and gender found no
significant interactions. No information was submitted on PK in children. The Applicant
has requested a deferral for pediatric studies.
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5.5. Thorough QT study or other QT assessment

The effects of certolizumab on QT were not formally assessed as biologic products like
certolizumab are generally not expected to interact with cardiac ion channels.

5.6. Notable issues

For labeling the Clinical Pharmacology review team suggests that the alternative
certolizumab 400 mg g4wk dose regimen be recommended only when certolizumab is
administered in combination with MTX and not with certolizumab monotherapy. They
also recommend a post-marketing study of PK/PD in children with juvenile idiopathic
arthritis. Regarding the alternative 400 mg q4wk dose regimen, while it is true that
efficacy for this regimen given as monotherapy is less than when it is given in
combination with MTX, that regimen was tested and demonstrated to be efficacious (see
Section 6, Clinical/Statistical below). Clinically, while TNF blockers are generally
prescribed in combination with MTX, MTX does have serious toxicities associated with
its use, including pulmonary toxicity, hematologic toxicity and liver toxicity so it would
be important to offer to clinicians proven efficacious options for certolizumab use in
patients who do not wish to take MTX or who cannot tolerate it. Rather than not offering
the 400 mg g4wk regimen as an option for certolizumab monotherapy I would favor
clearly communicating the increased risk of anti-certolizumab antibody formation and the
lower level of efficacy shown with this alternative regimen.

Regarding the recommendation that PK/PD studies be conducted in children post-
marketing, I am in agreement.

6. Clinical/Statistical
6.1. General Discussion

The Applicant submitted results of four Phase 3 trials of efficacy and safety in patients
with RA. In general, the Applicant followed advice provided by the Agency in the End
of Phase 2 meeting on the design and analysis of the clinical trials and on acquiring
adequate data to assess safety. All patients had established disease and most had an
incomplete response to MTX. The Applicant submitted data to support a signs &
symptoms claim as well as claims of inhibition of progression of structural damage,
improvement in physical function and major clinical response. Significant issues
-regarding efficacy include whether the efficacy is adequate with monotherapy and with
400 mg q4w dosing to recommend these dose regimens. Significant safety issues include
a higher rate of serious infections with certolizumab, including a large number of cases of
tuberculosis despite screening and treatment for latent tuberculosis infection in patients
who screened positive. An increased risk of infection, including tuberculosis, is an
expected event for certolizumab based on its immunosuppressive mechanism of action
and on prior experience with other products in this class.
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6.2. Efficacy
6.2.1. Dose identification/selection and limitations

The Applicant conducted an initial dose-finding study in which patients received placebo
or study drug SC every 4 weeks x3 at doses of 0 (placebo), 50, 100, 200, 400, 600 or 800.
ACR20 responses at week 12 were 15%, 21%, 20%, 34%, 60%, 64%, and 79%,
respectively. Based on these findings the Applicant carried out their two initial Phase 3
studies using a dose of 400 mg SC g4wks. Study 011 was a randomized, placebo-
controlled trial of certolizumab monotherapy in patients with active RA. The analysis
population was a modified intent-to-treat population that included all randomized patients
who received at least one dose of study drug. Study 014 had a similar design but studied
certolizumab treatment as add-on to background stable doses of MTX. As shown in
Table 1 (this and all other tables and figures copied from the clinical review by Dr.
Carolyn Yancey), treatment with certolizumab 400 mg SC g4wk was associated with an
increase in the proportion of patients achieving the primary endpoint, the ACR20.
However, relatively few patients achieved the higher level ACR 70 response (Table 2,
statistical testing utilized the Cochran-Mantel-Haenszel test). In contrast to the 6% of
certolizumab-treated patients achieving an ACR 70 response in Study 011 the proportion
of patients achieving similar levels of response in studies of other TNF blockers has been
in the mid-teens. Similarly, in Study 014 of certolizumab in combination with MTX
ACR20 responses were observed (Table 3) but-no ACR 70 responses (Table 4). In
contrast, later, in studies using a loading dose of 400 mg SC q2wk x3 followed by 200
mg or 400 mg SC g2wk ACR 50 response rates of 33-40% and ACR 70 response rates of
11-21% were seen at Week 24 (see below, Studies 027 and 050).

Table 1: ACR20 Reéponse at Week 24 — Study 011
: ACR20 Response at Week 24 - Primary Analysis - Study 011

(mITT Poputation)
PBO CZP 400 mg sc qiw p-Value ®
N = 109 N=111
Responder ™ 10 {9%) 50 (46%) <0.001

(a.) Gochran-Mantel-Haenszel (CMH) test of treatment comparison stratified by country.
(b.) A patient was considered a responder if hefshe met the criteria of ACR20 improvement

over Baseline at Week 24. Any patient who withdraws from the study at any time for any
reason was considered a non-responder. Revised from sponsor Table 14.2.1:1, page 428
of 5470. :

Table 2: ACR70 Response at Week 24 — Study 011

ACR70 Response at Week 24 - Study 011 (mITT population)
PBO CZP 400 mg g4w
Week 24 ' N =109 N=111 p-value
Responder @ 0 - -6 (6%) 0,013
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Table 3: Primary Endpoint Analysié and Sensitivity Analyses, ACR20 Response —
Study 014 '

ACR20 Response at Week 24 - Study 014
Sensitivity Analysis {miTT}

PBO + MTX CZP 400 mg sc p-Value ™
gdw + MTX
N=119 N=124
Responder ®/ 32 (27%) 59 (48%) <0.001
| Sensitvity Analysis - Excuding Protocol Violators {mlITT)

Responder® [ 21 (27%) [ 45 (50%) [ 0.002
Sensivity Analysis - Excluding CZP Treated Protocol Violators (miTT)

Responder® . 27(23%) | 45 (50%) [ <0.001

{a.) Cochran-Mantel-Haenszel (CMH) test of treatment comparison stratified by country.

{b.) A patient was considered a responder if he/she met the criteria for ACR20 improvement
over Baseline at Week 24. Any patient who withdrew was considered a non-responder.
Abbreviations: PBO=placebo; MTX=methotrexate; miTT= modified inteni-to-treat.

Revised from sponsor Table 14.2.1:2, page 443 of 6006.

Table 4: ACR50 and ACR70 at Week 24 — Study 014

ACR50 and ACR70 at Week 24 - Study 014 {(miITT}
PBO + MTX CZP 400 mg gdw + MTX
(N=119) (N=124) p-value )
ACR-50 - :
Week24,Responder | 7(6%) [ 22 (18%) ! 0.004
ACR-70 ’
Week 24, Responder | 2 (2%) 1 ] B 0.133

While the results from Studies 011 and 014 suggest that certolizumab 400 mg SC g4wk is
efficacious, it also appears to be a suboptimal dose. After completing Studies 011 and
014, the Applicant made two changes to the dose regimen for certolizumab for the
- subsequent studies. They added an initial load consistinig of 400 mg SC q2wk x3 and
changed the dosing interval to q2wks for maintenance dosing. As will be described in
more detail in section 6.2.2 these later studies (027 and 050) showed efficacy of
‘certolizumab 200 mg q2wks and 400 mg g2wks and achieved response rates similar to
what has been seen with other TNF blockers.

Detailed examination of the results of Studies 027 and 050 suggest that overall the
efficacy of the 200 mg and 400 mg SC g2wk doses are similar. However, there are a few
findings indicating that the 400 mg dose may be slightly better. Although the ACR
response rates were similar for the 200 mg and 400 mg SC q2wk doses, the 200 mg dose
‘was more immunogenic. In Study 027, 11% of patients receiving certolizumab 200 mg
became anti-certolizumab antibody positive compared to 2% of patients receiving
certolizumab 400 mg. Similarly, in Study 050 8.5% of patients receiving certolizumab
200 mg became anti-certolizumab antibody positive compared to 1.6% of patients
receiving the 400 mg dose. Also, while radiographic progression was inhibited in both
studies as measured by the change from baseline in modified total Sharp score (mTSS)
the degree of inhibition was somewhat greater with the 400 mg dose in Study 050. This
modest difference between doses can be seen in the cumulative probability plot for
radiographic progression (Figure 1). In this analysis changes from baseline in mTSS are

10.
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Finally, the Applicant is proposing an alternative dosing regimen of 400 mg gq4wks and
proposes that certolizumab may be used as monotherapy or in combination with MTX.
As described above, Studies 011 and 014 demonstrated the efficacy of 400 mg qd4wk
dosing and Study 011 demonstrates efficacy of certolizumab monotherapy. While
acknowledging that combination with MTX and q2wk dosing may produce higher
efficacy the use of certolizumab as monotherapy and of the alternative 400 mg q4wk
dosing regimens appear adequately supported by the data.

6.2.2. Phase 3/ clinical studies essential to regulatory decision

The key studies supporting the efficacy of certolizumab are the Phase 3 trials 027 and
050. Both studies were randomized, double-blind, placebo-controlled, 3-arm trials in
patients with active RA despite MTX. Patients in the two certolizumab arms received a
loading dose of certolizumab at a dose of 400 mg SC q2wk x3 followed by either 200 mg
q2wk or 400 mg q2wk. Both trials contained a primary endpoint of the proportion of
patients achieving an ACR20 at 6 months. Study 027 additionally included a second.
coprimary endpoint assessing radiographic progression using the change from baseline in
modified total Sharp score (mTSS). The protocol specified a sequential approach to
control for multiplicity by examining the mTSS only if the study had already found
statistical significance for the ACR20 coprimary endpoint. The analysis population was
the intent-to-treat populatlon i.e., all randomized subjects.

In general, the populations in Studies 027 and 050 were typical of the general RA
population. The mean age was approximately 50 years and the mean duration of disease
was 6 years. Approximately 80% were female. Patients had moderately to severely
active RA with mean tender joint counts of approximately 30 and mean swollen joint
counts of approximately 20.

The studies permitted patients to discontinue study mediation early for patients who
failed to respond by week 16. Approximately 90% of patients had adequate information
to assess the primary endpoint either based on the ACR20 status at 6 months (completers)
or based on demonstrated lack of efficacy at week 16 or later (Table 5 from Study 027,
similar results were seen in Study 050). Patients with missing data were imputed as non-
responders. Discontinuations were more frequent for lack of efficacy in the placebo arms
than in the certolizumab arms. Discontinuations due to adverse events were more
frequent in the certolizumab arms than in the placebo arms. :

12






BLA 125271 : Cimzia
(certolizumab pegol)

Certolizumab treatment demonstrated efficacy for signs and symptoms in Study 027 as
shown by an increase in the proportion of patient achieving an ACR20 response at 24
weeks, the primary endpoint for the study (Table 6). A total of 59% and 61% of patients
achieved an ACR20 response with the 200 mg and 400 mg doses, respectively, vs.-14%
with placebo. Similar results were seen in Study 050 (Table 7). More patients achieved
the higher levels of clinical response ACR 50 and ACR 70. The findings on the primary
endpoint, the ACR20, were verified by the FDA biostatistical reviewer, Dr. Kate Meaker.
Dr. Meaker also confirmed that the statistical analytic plan adequately accounted for
multiplicity in view of the two doses tested and the two coprimary endpoints. Sensitivity
analyses showed similar results indicating that the positive results were not accounted for
by missing data.

- The results of secondary endpoints supported the efficacy demonstrated by the primary
endpoint. The components of the ACR response criteria all showed improvement with
certolizumab, indicating the results on the composite was not driven by one or a subset of
the seven individual components. More patients achieved a Major Clinical Response in
the certolizumab arms than with placebo as defined by an ACR 70 for 6 consecutive
months (13% for the two certolizumab arms vs. 1% for placebo). Examination of
subgroup analyses based on baseline demographic features and baseline disease activity
revealed no subgroup of patients who did not have a response to certolizumab.

14
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Table 6: Co-Primary ACR20 Response at Week 24 and Week 52 — Study 027

ACR Response - Study 027 {ITT Popuiation)
PBO+ czp ; czp
MTX 200 sc g2w + MTX 400 sc q2w + MTX

N =199 N =383 N = 390
ACR-20
Week 24
n® 198 388 388
Responder 27 {14%) 288 (59%) 236 (B1%)
QOdds ratio vs PBP+MTX & (97.5% CI) g (5, 16) . 10 (6, 17}
p-value <0.001 <0.001
Week 52
n® 198 3g2 388
Responder 26 (13%) 208 {53%} 213 (55%)
Odds ratio vs PBO+MTX (95% CIy b 8(5, 12} . 8(5,13)
ACR-50
Week 24
Responder 15 (8%} 144 (37%}) 155 (40%)
Odds ratio vs PBO+MTX (95%C1) ™ &, 13) g (5, 15)
p-value <0.001 <(.001
Week 52
Responder 15 (8%) 149 (38%}) 155 (40%)
Odds rafio vs PBO+MTX (95%CH) b 8(4, 14) ’ 8(5,5)
ACR-70
Week 24
Responder 6 {3%) 83 (21%) 30 (21%)
Qdds ratio ve PBO+MTX (95%CH ™ 8(3,22) B.7(4,21)
p-value : <0.001 «<0.001
Week 52
Responder 7 (4%} B3 (21%) 90 (23%)
Odds ratio vs PBO+MTX (35%C1)™ 8(3,17) 9(4,9)
p-value . <0.001 <0.001
Abbreviations: MTX=methotrexate; Cl=confidence interval; PBO=platebo.
{a.) Gdds ratio: CZP!PBO calculated using logistic regression with factors for freatment and region.
{b.} Wald p-values for the comparison of the treatment groups were calculated using logistic regression
with factors for treatment and region.

{c.) n remains the same for calculation of the ACR-50 responses at Week 24 and Week 52, respectively.

Note: patients who withdrew or used rescue medication were considered as non-responders from that
time-paint forward. Reviged from spongor Table 11:11, page 105 of 8823.
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Table 7: ACR-20, -50 and -70 Responses — Study 050

ACR Response - Study 050 (ITT Population) - Study 050
PBO+MTX CZP200mgsc CZP 400 mg sc
Q2w + MTX q2w + MTX
N=127 N =246 N =246

ACR-20 at Week 24
n 127 246 245
Responder 11 (9%} 141 (57%) 141 (58%)
Odds ratio vs PBO + MTX®! 14 14
97.5% Cf for odds ratio 7. 311 7, 31]
p-vaiue ™ «0.001 <0.001
Qdds ratio vs CZP 200 mg q2w + MTX® 1
95% Cl for odds ratio 1. 1]
p-vatue © T
ACR-50 at Week 24

{Responder 4 (3%) 80 (33%) 81 (33%)
Odds ratio vs PBO + MTX® 17 12
95% Cl for odds ratio [3,118] [2, 80}
p-vatue _ 0.004 ao11 -
Odds ratio vs CZP 200 mg + MTX & 1
95% Cl for odds ratio 1.2
p-vatue ! 09
Treatment by Region Interaction ' p-value = 0.50 -
ACR-70 at Week 24 ,
Responder 1 {0%) 39 (16%) 26 (11%)
Cidds ratio vs PBO + MTEX #! 24 15
85% Cl for odds ratio [3, 176] - [2,118]
p-valug®™ 0.002 0.008
Qdds ratio vs CZP 200 mg + MTX ™! 06
95% C! for odds ratio [0, 1]
p-value & » 0113
Treatment by Region Inferaction ™ p-value = 0.14

Study 027 specified inhibition of progression of structural damage as a coprimary
endpoint. Patients receiving certolizumab 400 mg and certolizumab 200 mg (0.2 units
for both groups) experienced less radiographic progression over 52 weeks than patients
receiving placebo (1.3 units) as measured by the change from baseline in the mTSS. The
degree of inhibition compared to the placebo group was 92 and 85% with the
certolizamab 400 ‘and 200 mg doses, respectively, demonstrating that certolizumab
exceeds the level of 75% inhibition that the Division has used to differentiate highly
active agents that are described as “inhibiting” from less active agents that are described
as “slowing” radiographic progression. Certolizumab reduced both components of the
mTSS, namely the erosion component and the joint space narrowing component.
Certolizumab treatment also increased the proportion of patients who had no measurable
progression of structural damage over one year.
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Table 8: Change from Baseline in mTSS at Weeks 24 and Week 52 — Study
027
Comparrison of Change from Baseline in mTSS at 52 Weeks
Linear Extrapolation - {TT Population
PBO+WTX czZp czp
200 mg sc q2w + MTX 400 mg sc q2w + MTX
N =199 N =393 N =390
Basefine mTSS '
n ) 189 391 389
Mean (SD} 39 {45) 38 (49} ) 38 (47)
Change from Baseline
at Week 24
n 180 353 355
Mean (SD} 1.3 (4) 0.2 (3) 0.2 (4}
Difference ®Tvs
PEO + MTX (b.) -0.5 05
95% CI for Difference [@.8, 01 {-0.7.01
p-value <0.001 <0.001
% inhibition vs
PBO+MTX © 87% 83%
Change from Baseline
at Week 52
n 181 264 363
Mean (SD) 28 {8} 0.4 {6) 0.2 {5)
Difference ®vs
PBO+MTX Pt 05 -0.8
97 5% Cf for Difference [-1.5, 01 [-1.5.01
p-value ¢ <0.001 <0.001
% Inhibition vs .
PBO + MTX 85% 92%
Difference @ vs .
CZP 200 mg+MTX - 0
95% Cl for Difference {0.,0] .
p-value 0.59 -
(a.} The differences are between CZP200/400 mg +MTX minus PECH-MTX
{b.}Hodges-Lehman point estimate of shift and CL.
{c.} ANCOVA on the ranks with region and freatmetn as factors and rank Baseline as
a covariate. Abbreviations: SD=standand deviation; PBO=placebo; MT X=methofrexate;
Cl=confidence interval. Revised from Table 11: 14 page 118 of 8823 and Table 14.2.2:1,
page 1360 of B&23.

Studies 027 and 050 assessed improvement in physical function based on the change in
the Health Assessment Questionnaire — Disability Index (HAQ-DI). At baseline patients
had moderately severe impairment in physical function (1.7 on the 0-3.0 unit scale).
Patients treated with certolizumab experienced a greater reduction in HAQ-DI than
patients receiving placebo (Table 9). The degree of improvement was 0.6 u, which
exceeds the 0.22 u level that has been demonstrated to represent a clinically meaningful

change.
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Table 12: Incidence of Mortality in RA Patients Exposed to CZP in PBO-Controlled
Studies

PBO-Controlled Studies All Pts. in
PBO czp CzZP czp All CZP Doses CZP RA
200 g2w+MTX | 400 q2w+MTX | 400 q4w (PBO-Cont.) Studies
Total # Patients N =647 N =640 N =635 N =278 N =1774 N = 2367
Total # Deaths (%) " 1(0.15%) 4 (0.6%) 5 (0.78%) 0 9 (0.5%) 25 (1.1%)
Total Exposure, pt.-yrs. 225 396 1. 410 107 957 3284
Deaths per 100 pt.-yrs. 0.44 1 1.2 0 0.94 0.822
Global Mortality Rate in 100 pt-yrs (CZP RA Studies) 0.822
Weighted Mean Mortality Rate in 100 pt-yrs (General Population) 0.803

A higher rate of serious adverse events was observed among certolizumab-treated
patients (11%, 20 per 100 pt-yrs) compared with placebo controls (7%, 18 per 100 pt-yrs)
in the randomized trials. Infections were the most important cause of higher serious
adverse event rates in the certolizumab group (4% vs. 0.6% with placebo), including
tuberculosis, lower respiratory tract infections, bacterial infections and upper respiratory
tract infections.

‘Tuberculosis (TB) is a concern with the class of TNF blockers. The labels for the
approved TNF blockers recommend screening and prophylaxis for latent TB infection
before receiving a TNF blocker. TB also appears to be a concern with certolizumab.
Overall 9 patients developed TB with certolizumab in the randomized trials (0.5%) as
compared to none in the placebo arms. Overall, including both randomized trials and
long-term extension trials, a total of 26 cases of TB were observed in the RA clinical
development program for certolizumab (Table 13). None were in the US or North
America. The vast majority were among patients from Eastern Europe (23 of 26 cases).
During the clinical trials patients were screened with a PPD skin test prior to study
enrollment and patients testing positive were treated with anti-tuberculosis drugs before
receiving certolizamab. These results suggest that in areas highly endemic for latent
tuberculosis infection, such as Eastern Europe, standard procedures for screening and
prophylaxis are not adequate to prevent cases of tuberculosis.
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Table 13: Cases of Tuberculosis in All CZP Clinical Development Programs

Rl eumatald Arthritis

# Unique Patients 2,508 2,367
Total exposure {pt.*-yrs.) 2286.3 (2287.9%) 3997.6 {4000.5%) 6404.8 (6409.3%)
MNarth America 0 0 0 '
Woestern Europe 1 2 4
Eastemn Europe 0 23 - 23
Japan 1 0 1
South Africa *** 5 1] 5
Rest of the World 1 1* 2

Total - 8 . 26 35(14%

Sponsor Table 9:1 and 9:2, page 14 and 13 of 62, Risk of TB with CZP Global Health Outcomes Research.

a. Total exposure for confimmed cases only Expsoure by Reglon

* Confirmed cases. ,

** 12 of 23 cases from Eastern Europe were confirmed cases.

*** South Africa is shown as a separate region in this fable yet is part of the Rest of the World for alf other tables.

In addition to the serious infections the overall rate of infections was higher in the
certolizumab group (38% vs. 23%, unadjusted for differing durations of exposure). In
general, the types of infections were typical of those seen in the general RA population
and included upper respiratory tract infections, nasopharyng1t1s urinary tract mfectlons
and lower respiratory tract infections.

Malignancies are a concern with certolizumab because of its immunosuppressive
mechanism of action and data for other TNF blockers suggesting a possible increased rate
in certain patient populations. Overall the rate of malignancies was not increased in
certolizumab-treated patients compared to the expected rate. A total of three lymphoma
cases were observed with a standardized incidence ratio (SIR) of 4.97 [95% CI: 1.03 to
14.54]. Given that the rate of lymphoma is increased in RA patients compared to the
general population and that the risk of lymphoma is particularly increased in patients with
highly active disease a higher rate of lymphoma is not unexpected. An SIR of 4.97 is
within the range that has been observed prev10usly in patients receiving other TNF
blockers.

- Exploration of common adverse events, discontinuations due to adverse events or
laboratory abnormalities did not reveal additional safety signals.

One aspect of laboratory evaluations calls for additional comment. Patients treated with
other TNF blockers have developed autoantibodies (antinuclear antibodies (ANA’s) and
anti-dsDNA antibodies) more frequently in clinical trials than controls. The rate of
conversion to autoantibody positivity varies depending on the specific product. The
majority of patients developing autoantibody positivity have no clinical adverse
outcomes; however, clinical autoimmunity has developed in a small number. In their
analysis of the autoantibody data the Applicant contends that only a very small number of
patients convert to autoantibody positivity. However, the data submitted do not support
this conclusion. With the assays for ANA and anti-dsDNA used in the Phase 3 studies
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027 and 050 the majority of patients were positive at baseline. This is highly unusual in
this patient population and suggests there was a problem with the assay.

In summary, the major safety concern observed with certolizumab treatment was an
increased risk of serious infections, in particular tuberculosis. Tuberculosis was a
particular concern in highly endemic areas, such as Eastern Europe.

6.3.3. Safety update
Review of the safety update identified no new safety concerns.
0.3.4. Immunogenicity

Antibodies to certolizumab developed in some treated patients (Table 14). Overall the
rate of immunogenicity was lowest in patients receiving the highest dose tested, namely
2% in the certolizumab 400 mg q2wk plus MTX group. The rate was higher in patients
receiving the dose proposed for approval, namely 10% in the certolizumab 200 mg q2wk
group. The rate of immunogenicity was also higher in patients receiving certolizumab
monotherapy, namely 22%. Efficacy was diminished in patients developing anti-
certolizumab antibodies. These results suggest that administering certolizumab in
combination with MTX would reduce immunogenicity and that monotherapy would be
associated with less clinical benefit. In contrast, the somewhat higher rate of
immunogenicity with the 200 mg 2wk regimen as compared to the 400 mg q2wk
regimen, as shown in Studies 027 and 050, did not translate into lower levels of clinical
response. This lesser effect of anti-certolizumab antibodies in Studies 027 and 050 may
be related to lower titers of antibodies seen with the treatment regimens used in those
studies, i.e., the presence of the initial load and the concomitant use of MTX. '

Table 14: Anti-CZP Antibody Positive Patients in CZP RA Studies

Anti-CZP Antibody Positive Patients - Study 011, 014, 027 and 650 in RA

CZP 200 mg®'sc | CZP 400 mgsc | CZP 400 mgsc | CZP 400 mgsc] Al CZP
q2w + MTX q2w + MTX qdw + MTX Doses
N = 640 N =633 N =124 N= 111 N = 1508
Antibody Positive 63 (10%) 12 (2%) 5 (4%) 25 (22.5%) 105 (7%)

6.3.5. Discussion of primary reviewer’s comments and conclusions

The primary reviewer, Dr. Yancey, concluded that the safety database includeded an
adequate exposure to assess the safety of certolizumab in patients with RA. She
concluded after careful review that the mortality rate in the randomized and long-term
extension trials was not elevated compared to that expected in patients with RA. She
observed that the rate of serious adverse events was higher with certolizumab than with
controls and that the higher rate of SAEs was attributable to infections. One particular
serious infection seen more frequently in certolizumab-treated patients than in controls
was tuberculosis (TB). This is consistent with the experience with the approved TNF
blockers, where cases of reactivation of latent tuberculosis infection have been observed,
particularly with TNF-blocking monoclonal antibodies. In the certolizumab clinical
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11.4. Postmarketing studies
11.4.1. Required studies

Generally, when the Agency has approved new immunosuppressive products for RA the
action has been associated with postmarketing commitments/requirements to carry out
long-term, open-label treatment trials in approximately 1000-1500 patients for 5 years to
explore long-term safety. The Agency has also expected applicants to study the effects of
the product on the ability to mount responses to therapeutic vaccination. The Agency has
not mandated registry studies in adult RA. However, registries of all the approved
‘biologics have been set up in Europe (UK, Sweden, Germany and other countries) and in
the US (Dr. Fred Wolfe’s National Data Bank for Rheumatic Diseases (NDB) and the
Consortium of Rheumatology Researchers of North America (CORRONA)). Although
these registries have not generated new safety signals data from the registries have been
very useful in further characterizing safety signals that were identified through other
means (e.g., spontaneous adverse event reports).

One important issue to-consider for certolizumab is whether to require long-term open-
label treatment studies of safety and whether to require a registry. Currently a great deal
of information is available on the safety profile of TNF blockers with long-term use. The
data on safety of TNF blockers is derived from long-term open-label treatment studies of
the approved TNF blockers and from registries both in the US and in Europe. Five-year
data are available on patients treated with etanercept and with adalimumab and studies
are ongoing out to 10 years. As the fourth TNF blocker to be approved for RA it is
unclear what additional information would be deérived from long-term . open-label
treatment studies or from additional registries studies with certolizumab. It is the opinion
of this reviewer and of the primary reviewer that adequate data are available on long-term
use of TNF blockers and that the Applicant need not be required to conduct additional
long-term treatment studies or registries in adult patients with'RA. However, OSE has
reviewed the issue and believes that a long-term registry should be required of the
Applicant, In a discussion with Dr. Iyasu, he explained that there is an effort underway
to utilize administrative databases in the future to better characterize postmarketing safety
of new products. However, those initiatives are not fully in place at the current time.
Given that there remain some safety issues with TNF blockers that have not been fully
characterized (e.g., the degree to which they increase the risk of serious infections and the
question as to whether they increase the risk of malignancy), it is OSE’s recommendation
that a registry be undertaken to further characterize the safety of Cimzia postmarketing.
While I have questions about what specific new information will be provided by such a
registry I concur that a registry is a reasonable additional tool to further characterize the
safety of Cimzia. '

In summary, the Appliéant should be required to conduct a long-term registry study in

adults patients with RA and to conduct a study in children with JIA ages 2-17 to collect
PK, safety and immunogenicity information.
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11.4.2. Commitments (PMCs)

No additional clinical PMC’s are necessary. The Applicant should commit to carrying
out the two CMC-related PMC’s discussed in section 3.1 above.

11.4.3. Other agreements with Sponsor

None.
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5.2. Drug-drug interactions

Since immunoglobulin molecules are not metabolized by P450 enzymes, direct
pharmacokinetic interaction via the CYP pathway is not expected between certolizumab
and small molecules. Hence, formal drug-drug interaction studies were not conducted and
they were not considered necessary. Studies of MTX pharmacokinetics were carried out
in patients receiving certolizumab pegol and showed no significant effect on MTX
pharmacokinetics. As described above, MTX coadministration did have an important
effect on certolizumab blood levels by reducing the likelihood of developing anti-
_certolizumab antibodies.

5.3.  Pathway of Elimination

For antibodies such as certolizumab, two types of pathways mediate elimination
mechanisms: a nonspecific linear clearance by the reticuloendothelial system and an
antigen-mediated saturable clearance.

5.4. Demographic interactions/special populations

| Population PK studies that evaluated the effect of age, race and gender found no
significant interactions. No information was submitted on PK in children. The Applicant
has requested a deferral for pediatric studies.

5.5. Thorough QT study or other QT assessment

The effects of certolizumab on QT were not formally assessed as biologic products like
certolizumab are generally not expected to interact with cardiac ion channels.

5.6. Notable issues
None.

6. Clinical/Statistical
6.1. General Discussion

The Applicant submitted results of four Phase 3 trials of efficacy and safety in patients
with RA. In general, the Applicant followed advice provided by the Agency in the End
of Phase 2 meeting on the design and analysis of the clinical trials and on acquiring
adequate data to assess safety. All patients had established disease and most had an
incomplete response to MTX. The Applicant submitted data to support a signs, &
symptoms claim as well as claims of inhibition of progression of structural damage,
improvement in physical function and major clinical response. Significant issues
regarding efficacy include whether the efficacy is adequate with monotherapy and with
400 mg q4w dosing to recommend these dose regimens. Significant safety issues include
the disproportionate number of deaths reportedly due to cardiovascular disease in the
certolizumab arms in the submission and the large number of cases of tuberculosis
despite screening and treatment for latent tuberculosis infection in patients who screened
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positive. Review of the reports of deaths of cardiovascular disease in the certolizumab
arms revealed that most of these patients actually had an infectious etiology and that the
cardiovascular event was a secondary event. An increased risk of infection is an
expected event for certolizumab based on its immunosuppressive mechanism of action
and on prior experience with other products in this class.

6.2. Efficacy
6.2.1. Dose identification/selection and limitations

The Applicant conducted an initial dose-finding study in which patients received placebo
or study drug SC every 4 weeks x3 at doses of 0 (placebo), 50, 100,.200, 400, 600 or 800.
ACR20 responses at week 12 were 15%, 21%, 20%, 34%, 60%, 64%, and 79%,
respectively. Based on these findings the Applicant carried out their two initial Phase 3
studies using a dose of 400 mg SC g4wks. Study 011 was a randomized, placebo-
controlled trial of certolizumab monotherapy in patients with active RA. Study 014 had a
similar design but studied certolizumab treatment as add-on to background stable doses
of MTX. As shown in Table 1 (this and all other tables and figures copied from the
clinical review by Dr. Carolyn Yancey), treatment with certolizumab 400 mgSC q4wk
was associated with an increase in the proportion of patients achieving the primary
endpoint, the ACR20. However, relatively few patients achieved the higher level ACR
70 response (Table 2). In contrast to the 6% of certolizumab-treated patients achieving
an ACR 70 response in Study 011 the proportion of patients achieving similar levels of
response in studies of other TNF blockers has been in the mid-teens. Similarly, in Study
014 of certolizumab in combination with MTX ACR20 responses were observed but no
ACR 70 responses. '

Table 1: ACR20 Response at Week 24 — Study 011
ACR20 Response at Week 24 - Primary Analysis - Study 011

(mn_T Poputation)
PBO CZP 400 mg sc gdw p-Value ®!
N = 109 N=111
Responder ™ 10 {9%) 50 (46%) <0.001

{a.} Cochran-Mantel-Haenszel (CMH) test of freatment comparison stratified by country.
(b.) A patient was considered a responder if he/she met the criteria of ACR20 impravement
over Baseline at Week 24. Any patient who withdraws from the study at any time for any
reason was considered a non-responder. Revised from sponsor Table 14.2.1:1, page 428
of 5470.

Table 2: ACR70 Response at Week 24 — Study 011

ACR70 Response at Week 24 - Study 011 (mITT population)
PBO CZP 400 mg q4w
Week 24 N =109 N =111 p-value
Responder @ 0 6 (6%) 0.013
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Table 3: Primary Endpoint Analysis and Sensitivity Analyses, ACR20 Response —
Study 014 - '

ACR20 Response at Week 24 - Study 014
Sensitivity Analysis (miTT)

PBO+MIX | CZP 400 mgsc p-Value @
' qdw + MTX
N=119 N=124
Responder ® 32 (27%) ‘ 59 (48%) <0.001
Sensitvity Analysis - Excuding Protocol Violators {mITT)

Responder ® | 21 (27%) | 45 (50%) [ 0.002
Sensivity Analysis - Excluding CZP Treated Protocol Violators {miTT)

Responder ® | 27 (23%) gr 45 (50%) | <0.001

‘{{a.y Cochran-Mantel-Haenszel (CMH}) test of treatment comparison stratified by country.
{b.) A patient was considered a responder if he/she met the criteria for ACR20 improvement
over Baseline at Week 24. Any patient who withdrew was considered a non-responder,
Abbreviations: PBO=placebo; MTX=methotrexate; miTT= modified intent-to-treat.

Revisad from sponsor Table 14.2.1:2, page 443 of 6806.

Table 4: ACR50 and ACR70 at Week 24 — Study 014

ACR50 and ACRT70 at Week 24 - Study 014 {mITT)
PBO + MTX CZP 400 mg gdw + MTX
(N=119) C (N=124) p-value &
ACR-50
Week 24, Responder | 7 (6%) I 22 (18%) | 0.004
ACR-70 ‘
Week 24, Responder | - 2(2%) | 1] | 0.133

While the results from Studies 011 and 014 suggest that certolizumab 400 mg SC g4wk is
efficacious, it also appears to be a suboptimal dose. After completing Studies 011 and
014, the Applicant made two changes to the dose regimen for certolizumab for the
subsequent studies. They added an initial load consisting of 400 mg SC g2wk x3 and
changed the dosing interval to q2wks for maintenance dosing. As will be described in
more detail in section 6.2.2 these later studies (027 and 050) showed efficacy of
certolizumab 200 mg g2wks and 400 mg g2wks and achieved response rates similar to
what has been seen with other TNF blockers.

Detailed examination of the results of Studies 027 and 050 suggest that overall the
efficacy of the 200 mg and 400 mg SC q2wk doses are similar. However, there are a few
findings indicating that the 400 mg dose may be slightly better. Although the ACR
response rates were similar for the 200 mg and 400 mg SC q2wk doses, the 200 mg dose
was more immunogenic. In Study 027, 11% of patients receiving certolizumab 200 mg
‘became anti-certolizumab antibody positive compared to 2% of patients receiving
certolizumab 400 mg. Similarly, in Study 050 8.5% of patients receiving certolizumab
200 mg became anti-certolizumab antibody positive compared to 1.6%- of patients
receiving the 400 mg dose. Also, while radiographic progression was inhibited in both
studies as measured by the change from baseline in modified total Sharp score (mTSS)
the degree of inhibition was somewhat greater with the 400 mg dose in Study 050. This
modest difference between doses can be seen in the cumulative probability plot for
radiographic progression (Figure 1). In this analysis changes from baseline in mTSS are
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shown on the y-axis and the cumulative percentage of patients with a particular level of
~ change in mTSS is shown on the x-axis. Higher values of change in mTSS represent
greater levels of radiographic progression. As shown in Figure 1 the curves for placebo,
200 mg and 400 mg are similar on the left side of the graph representing patients with
little or no radiographic progression. In contrast, the proportion of patients with
moderate or large amounts of radiographic progression is markedly lower with
certolizumab 400 mg than with placebo as shown on the right side of the figure. The
middle curve representing the 200 mg dose is reduced compared to placebo but not quite
as much as the 400 mg dose. In contrast, the cumulative probability curve of
radiographic progression showed similar 1nh1b1t10n with the 200 mg as with the 400 mg
" dose in Study 027.

FIGE — YN LAY D50

Crorgo rom B
h Mmoo

P T
Cumuoiie Protobdiy
™R ZAehg + WX - CIRRIT 200mQ + MTN S+-S00PE0 KOmg + MTX

Soarce: Figare 14.2.53:104

Figure 1: Cumulative Probability Plot of the Change from Baseline in mTSS at
Week 24 — Linear Extrapolation — Study 050 (ITT Populatlon) [Sponsor Figure
11:8) page 112 of 6142.]

In summary, there are some differences between the 200 and 400 mg doses that would
favor the higher dose, most importantly a somewhat lower level of immunogenicity with
the 400 mg dose. Nonetheless overall ACR response rates are similar between the two
doses and both doses achieve substantial levels of inhibition of progression of structural
damage. In general, the differences between the 200 and 400 mg doses are not large
enough to favor the higher dose over the lower one. Taken in their entirety the data
suggest that 200 mg q2wk is an appropriate recommended dose.

The proposed dose regimen also contains an initial loading dose of 400 mg SC g2wk x3.
The use of this loading dose is supported by the PK modeling that suggests a shorter time
to achieving therapeutic blood levels. The better overall results in Studies 027 and 050,
which used the loading dose, as compared to 011 and 014, which did not, supports the
importance of the loading dose. However, Studies 027 and 050 also differ from the
earlier studies in incorporating more frequent g2wk as compared to g4wk dosing.

10
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Finally, the Applicant is proposing an alternative dosing regimen of 400 mg q4wks and
proposes that certolizumab may be used as monotherapy or in combination with MTX.
As described above, Studies 011 and 014 demonstrated the efficacy of 400 mg q4wk
dosing and Study 011 demonstrates efficacy of certolizumab monotherapy. While
acknowledging that combination with MTX and q2wk dosing may produce higher
efficacy the use of certolizumab as monotherapy and of the alternative 400 mg q4wk
dosing regimens appear adequately supported by the data.

6.2.2. Phase 3/ clinical studies essential to regulatory decision

The key studies supporting the efficacy of certolizumab are the Phase 3 trials 027 and
050. Both studies were randomized, double-blind, placebo-controlled, 3-arm trials in
patients with active RA despite MTX. Patients in the two certolizumab arms received a
loading dose of certolizumab at a dose of 400 mg SC q2wk x3 followed by either 200 mg
q2wk or 400 mg gq2wk. Both trials contained a primary endpoint of the proportion of
patients achieving an ACR20 at 6 months. Study 027 additionally included a second
coprimary endpoint assessing radiographic progression using the change from baseline in
modified total Sharp score (mTSS). The protocol specified a sequential approach to
control for multiplicity by examining the mTSS only if the study had already found
statistical significance for the ACR20 coprimary endpoint.

In general, the populations in Studies 027 and 050 were typical of the general RA
population. The mean age was approximately 50 years and the mean duration of disease
was 6 years. Approximately 80% were female. Patients had moderately to severely
active RA with mean tender joint counts of approximately 30 and mean swollen joint
counts of approximately 20.

The studies permitted patients to discontinue study mediation early for patients who
failed to respond by week 16. Approximately 90% of patients had adequate information
to assess the primary endpoint either based on the ACR20 status at 6 months (completers)
or based on demonstrated lack of efficacy at week 16 or later (Table 5 from Study 027,
similar results were seen in Study 050). Patients with missing data were imputed as non-
responders. Discontinuations were more frequent for lack of efficacy in the placebo arms
than in the certolizumab arms. Discontinuations due to adverse events were more
frequent in the certolizumab arms than in the placebo arms.

11
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Table 6). A total of 59% and 61% of patients achieved an ACR20 response with the 200
mg and 400 mg doses, respectively, vs. 14% with placebo. Similar results were seen in
Study 050 (Table 7). More patients achieved the higher levels of clinical response ACR
50 and ACR 70. The findings on the primary endpoint, the ACR20, were verified by the
FDA biostatistical reviewer, Dr. Kate Meaker. Dr. Meaker also confirmed that the
statistical analytic plan adequately accounted for multiplicity in view of the two doses
tested and the two coprimary endpoints. Sensitivity analyses showed similar results
. indicating that the positive results were not accounted for by missing data.

The results of secondary endpoints supported the efficacy demonstrated by the primary
endpoint. The components of the ACR response criteria all showed improvement with
certolizumab, indicating the results on the composite was not driven by one or a subset of
the seven individual components. More patients achieved a Major Clinical Response in
the certolizumab arms than with placebo as defined by an ACR 70 for 6 consecutive
months (13% for the two certolizumab arms vs. 1% for placebo). Examination of
subgroup analyses based on baseline demographic features and baseline disease activity
revealed no subgroup of patients who did not have a response to certolizumab.

13
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Table 6: Co-Primary ACR20 Response at Week 24 and Week 52 — Study 027

ACR Response - Study 027 {TT Poputation)

PBO+ czp czp

MTX 200 sc q2w + MTX 400 3¢ q2w + MTX
. N = 199 N = 383 N =390
ACR-20
Week 24
n® 198 388 388 -
Responder 27 (14%) 288 (59%) 236 (61%)
Odds ratio ve PBP+MTX * (97 5% Ci) 9 (5, 16} 10 (6, 17}
p-valug ) <0.001 <0.001
Week 52 .
n® 198 302 388
Responder 26 (13%) 208 {53%) 213 (55%)
Odds ratfo va PBO+MTX (95% Chj B (5,12} 8(5,13)
ACR-50
Week 24
Responder 15 (8%) 144 (37%}) 155 (40%)
Odds ratio vs PBO+MTX (95%Cl) > g4, 13) 9 (5, 15)
p-value . <0.001 <0.001
Week 52
Responder 15 (8%) 149 (38%) 155 (40%)
Odds ratio vs PBO+MTX (95%CH) b 84, 14) 8(5,5)
ACR-70
Week 24
Responder i 6 (3%) 83 {21%) 80 (21%)
Odds rafio vs PBO+MTX (95%CH ™ 39(3,22) 8.7(4,21)
p-value <0.0601 <(0.001
Week 52
Responder ) 7 (4%) 83 {21%) 90 (23%)
Odds ratio vs PBO+MTX (35%CH ™ &(3,17) 9(4,9)
p-value <0.001 <0.001
Abbreviations: MTX=methoirexate; Cl=confidence interval; PBO=placebo.
{a.} Odds ratio: CZP/IPBQ calculated using logistic regression with factors for freatment and region.
{b.} Waid p-values for the comparison of the treatment qroups were calculated using logistic regression
with factors for treatment and region.

{c.) n remains the same for calculation of the ACR-50 responses at Week 24 and Week 52, respectively.

Nofe: patients who withdrew or used rescue medication were considered as non-responders from that
time-paint forward. Revized from sponsor Table 11:11, page 105 of 8823. B

14
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Table 7: ACR-20, -50 and -70 Responses — Study 050

ACR Response - Study 050 {ITT Population) - Study 050 ]
PBO+MTX CZP 200 mgsc CZP 400 mg sc
Q2w+ MTX q2w + MTX
N=127 N =246 N =246
|ACR-20 at Week 24
n 127 246 245
Responder 11 (9%) 141 (57%) 141 (58%)
Odds ratio vs PEO + MTX®? 14 ' 14
97.5% C! for odds ratio 7, 31] 7, 3]
p-vatue ® <0001 <0.001
Qdds ratio vs CZP 200 mg q2w + MTX ® 1
95% Cl for odds ratio 1,1
p-vatue ! 1
ACR-50 at Week 24
Responder , 4 (3%) 80 (33%) 81 (33%)
Qdds ratio vs PBO + MTX @} 17 12
95% C4 for adds ratio I3, 118] [2, 80
p-value & 0.004 0011
Odds rafio vs CZP 200 mig + MTX ® ‘ 1
95% Ci for odds ratio 1.2
p-vaue ' _ 09
Treatment by Region Interaction ¥ p-value = 0.50 :
ACR-70 at Week 24 . -
Responder 1 {0%) 39 (16%). 26 (11%)
Odds ratio vs PBO « MTX®? 24 15
95% Cl for odds ratio [3, 176] - [2, 115]
pvalue ® 0.002 0.008
Qdds ratio vs CZP 200 mg + MTX ™! ’ 06
95% CI for odds ratio ) [0, 13
p-value € 0113
Treatment by Region Interaction ™ p-vatue = 0.14

Study 027 specified inhibition of progression of structural damage as a coprimary
endpoint. Patients receiving certolizumab 400 mg and certolizumab 200 mg (0.2 units
for both groups) experienced less radiographic progression over 52 weeks than patients
receiving placebo (1.3 units) as measured by the change from baseline in the mTSS. The
degree of inhibition compared to the placebo group was 92 and 85% with the
certolizumab 400 and 200 mg doses, respectively, demonstrating that certolizumab
exceeds the level of 75% inhibition that the Division has used to differentiate highly
active agents that are described as “inhibiting” from less active agents that are described
as “slowing” radiographic progression. Certolizumab reduced both components of the
mTSS, namely the erosion component and the joint space narrowing component.
_Certolizumab treatment also increased the proportion of patients who had no measurable
progression of structural damage over one year.
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~ Table 8: Change from Baseline in mTSS at Weeks 24 and Week 52 — Study
027

Comparrsison of Change from Baseline in mTSS$ at 52 Weeks
Linear Extrapolation - fTT Population
PBO+MTX czp czp
200 mg sc 2w + MTX 400 myg sc q2w + MTX
N =199 N =393 M =390
Baseline mTSS .
n - 199 3ag1 389
Mean {SD] 39 (45) 38 {49) 3B (47)
Change from Baseline
at Week 24 .
n 180 353 355
Mean (SD} 1.3 (4) 0.2 (3) ] 0.2 {4}
Ditterence * vs
PBO + MTX {.) 05 -05
85% Cl for Difference {0.8, 0] {-0.7,01
p-value ™ <0.001 <0.001
% inhibifion vs :
PEO+MTX & 87% v £3%
Change from Baseline
at Week 62
n 181 364 353
Mesan (SD) 28(8) 0.4 (6) 0.2 {5)
Difference ®vs .
PBO+MTX ™} 05 06
97 5% Clior Difference [-1.5, 0} [-1.5,0]
p-value™! <0.001 <0001
% inhibition vs
PBO+ MTX 1 85% » 22%
Difference ™ vs
2P 200 mg+MTX : D
85% Cl for Difference [8,0]
p-value &} ' 0.89
{a.} The differences are between CZP200/400 mg +MTX minug PBO+MTX.
{b.} Hodges-Lehman point estimate of shift and CL
(c.} ANCOVA on the ranks with region and freatmetn as factors and rank Baseline as
a covariate. Abbreviations: SD=standard deviation; PBO=placebo; MTX=methotrexate;
Cl=confidence interval. Revised from Table 11:14, page 118 of 8823 and Table 14.2.2:1,

page 1360 of 5823.

Studies 027 and 050 assessed improvement in physical function based on the change in
the Health Assessment Questionnaire — Disability Index (HAQ-DI). At baseline patients
had moderately severe impairment in physical function (1.7 on the 0-3.0 unit scale).
Patients treated with certolizumab experienced a greater reduction in HAQ-DI than
patients receiving placebo (Table 9). The degree of improvement was 0.6 u, which
exceeds the 0.22 u level that has been demonstrated to represent a clinically meaningful
change.

16
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Table 9: Health Assessment Questionnaire - Disability Index (HAQ-DI) - Study 027

Comparison of Change from Baseline in HAQ-DI - Study 027
Week 24 and Week 52 - LOCF {iTY Population)
PBO+MTX CZP 200 mig sc CZP 400 mg sc
qzw + MTX q2w + MTX

Visit Treatment N =199 N =393 N=390

Week 24

Baseline, Mean {SD) 17(N) 1.7{1) 1.7(1)

Adj. Mean (SE) ™ 0.2 (0) -0.6 (0} -0.6 ()

Ditf®lvs PBO+MTX B

Adj. Mean [95%CT] &) D4 [-0.5,-0.3] 0.4 [-0.5,-0.3]

P-value <0001 <0.001

Week 52 )

Baseline, Mean {SD} 170 1.7 (1) 17(1H

Adj. Mean (SE)® 02 (@ 0.6{0) 0.6 {0}

Difi ™ vs PBO+MTX B!

Adj. Mean [95%C1] " -0.4 [-0.5, -0.4] 0.4 [-05,-0.4]

P-value <0001 <0.001

{a.} ANCOVA with region and treatment as factors and Baseline as covariate.

(b.) The differences presented are CZP 200 mg/400 mg + MTX minus PBO+MTX.

Abbbreviations: SE=standard error; Cl=confidence interval; MTX=methotrexate; PBO=placebo.
JIRevised from sponsar Table 11:16, page 125 of 8823 and Table 14.2.7:43_page 2116 of 8823.

6.2.3. Other efficacy studies
None
6.2.4. Discussion of primary and secondary reviewers’ comments and conclusions

The primary clinical review, Dr. Carolyn Yancey, concluded the studies had
demonstrated efficacy of certolizumab for signs and symptoms of RA, for inhibition of
progression of structural damage, for improvement in physical function and for inducing
a major clinical response. She concluded that certolizumab at a dose of 400 mg g4wks
was also efficacious both when given as monotherapy and when given in combination
with MTX. The biostatistics reviewer, Dr. Kate Meaker, also concluded that the studies
had demonstrated efficacy of certolizumab for both the 200 mg q2wk maintenance dose
and the alternative 400 mg q4wk maintenance dose. She concurred that the certolizumab
monotherapy trial had demonstrated efficacy. '

6.2.5. Pediatric use/PREA waivers/deferrals

Currently there are two approved TNF blockers for treatment of children with
polyarticular juvenile idiopathic arthritis (JIA): the soluble TNF receptor fusion protein
etanercept (Enbrel) and the anti-TNF monoclonal antibody adalimumab (Humira). The
RA guidance document states that efficacy results from adults can be extrapolated to
children with the polyarticular form of JIA. Based on the Pediatric Rule, given the
rationale for the ability to extrapolate adult efficacy data to children and the previous
demonstration that two other products in the class show efficacy in children a case can be
made that efficacy studies should not be required for certolizumab.  This
recommendation is consistent with-the recent decision to use extrapolation of adult data
to children for Cimzia for Crohn’s disease and, therefore, to not require randomized
efficacy studies. However, safety and PK studies should be required in children as well
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as careful studies of immunogenicity. To further explore whether an efficacy study
should be required for polyarticular JIA under PREA we will be raising this issue during
an upcoming meeting with PeRC. ' Based on the prevalence of polyarticular JIA in
children of different ages the Applicant should be granted a deferral of studies in the 2-17
year age group and a waiver for the 0-2 year age group.

6.2.6. Dz:scussion of notable efficacy issues
There are no notable efficacy issues. -

6.3. Safety

6.3.1. General safety considerations

Currently there are three approved TNF blockers for RA: etanercept (Enbrel), infliximab
(Remicade) and adalimumab (Humira). While there are some individual differences
between these products in their safety profiles in general terms the safety issues are
common to the class. These include infection risk, including reactivation of latent
tuberculosis infection and opportunistic infections, risk of malignancy, risk of
demyelinating disease and uncommon occurrence of autoimmune disease. While these
- are serious risks these events are uncommon and the benefits of TNF blockers are
believed to outweigh the potential risks. For certolizumab the safety profile was found to
be similar to what would be expected for a novel TNF blocker with the major safety
signal being tuberculosis.

The safety database of certolizumab in RA was adequate. It exceeded by a large margin
the minimum guidelines for products intended for chronic use contained in the ICH El
guidance document. Overall, the safety database in the RA clinical development program
consisted of a total of 2367 patients treated with CZP at the doses recommended for
marketing, including 2204 treated for 3 months or longer, 2030 treated for 6 months or
longer and 1663 treated for 12 months or longer (Table 10). Patients studied in the
certolizumab clinical development program were representative of the general RA
population in demographic features and their level of disease activity. Many of the
patients in the safety database were receiving the widely used disease modifying anti-
rheumatic drug (DMARD) MTX although patients were excluded who were receiving
concomitant biologic DMARD’s.
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within the range that has been observed previously in patients receiving other TNF
blockers.

Exploration of common adverse events, discontinuations due to adverse events or
laboratory abnormalities did not reveal additional safety signals.

One aspect of laboratory evaluations calls for additional comment. Patients treated with
other TNF blockers have developed autoantibodies (antinuclear antibodies (ANA’s) and
anti-dsDNA antibodies) more frequently in clinical trials than controls. The rate of
conversion to autoantibody positivity varies depending on the specific product. The
majority of patients developing autoantibody positivity have no clinical adverse
outcomes; however, clinical autoimmunity has developed in a small number. In their
analysis of the autoantibody data the Applicant contends that only a very small number of
patients convert to autoantibody positivity. However, the data submitted do not support
this conclusion. With the assays for ANA and anti-dsDNA used in the Phase 3 studies
027 and 050 the majority of patients were positive at baseline. This is highly unusual in
this patient population and suggests there was a problem with the assay.

In summary, the major safety concern observed with certolizumab treatment was an
increased risk of serious infections, in particular tuberculosis.

6.3.3. Safety update
The results of the safety update are included in the discussion above.
6.3.4. Immunogenicity

- Antibodies to certolizumab developed in some treated patients (Table 14). Overall the
rate of immunogenicity was lowest in patients receiving the highest dose tested, namely
2% in the certolizumab 400 mg q2wk plus MTX group. The rate was higher in patients
receiving the dose proposed for approval, namely 10% in the certolizumab 200 mg q2wk
~ group. The rate of immunogenicity was also higher in patients receiving certolizumab
monotherapy, namely 22%. Efficacy was diminished .in patients developing anti-
certolizumab antibodies. )

Table 14: Anti-CZP Antibody Positive Patients in CZP RA Studies

Anti-CZP Antibody Positive Patients - Study 011, 014, 027 and 050 in RA

CZP 200 mg™'sc | CZP 400 mgsc | CZP 400 mgsc | CZP 400 mgsc| AllCZP
q2w + MTX q2w + MTX qdw + MTX Doses
N = 640 N =633 N =124 N= 111 N = 1508
Antibody Positive 63 (10%) 12 (2%) 5 (4%) 25 (22.5%) 105 (7%)

6.3.5. Discussion of primary reviewer’s comments and conclusions

The primary reviewer identified serious infections, in particular tuberculosis, as the major
safety concern with certolizumab. Overall, Dr. Yancey concluded that the safety profile
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regarding histoplasmosis to clinicians and to monitor whether physicians are becoming
more aware of the possibility of histoplasmosis in patients at risk.

11.4. Postmarketing studies

11.4.1. Required studies

Generally, when the Agency has approved new immunosuppressive products for RA the
action has been associated with postmarketing commitments/requirements to carry out
long-term, open-label treatment trials in approximately 1000-1500 patients for 5 years to
explore long-term safety. The Agency has also expected applicants to study the effects of
the product on the ability to mount responses to therapeutic vaccination. The Agency has
not mandated registry studies in adult RA. However, registries of all the approved
biologics have been set up in Europe (UK, Sweden, Germany and other countries) and in
the US (Dr. Fred Wolfe’s National Data Bank for Rheumatic Diseases (NDB) and the
Consortium of Rheumatology Researchers of North America (CORRONA)). Although
these registries have not generated new safety signals data from the registries have been
very useful in further characterizing safety signals that were identified through other
means (e.g., spontaneous adverse event reports). ’

One important issue to consider for certolizumab is whether to require long-term open-
label treatment studies of safety and whether to require a registry. Currently a great deal
of information is available on the safety profile of TNF blockers with long-term use. The
data on safety of TNF blockers is derived from long-term open-label treatment studies of
the approved TNF blockers and from registries both in the US and in Europe. Five-year
data are available on patients treated with etanercept and with adalimumab and studies
are ongoing out to 10 years. As the fourth TNF blocker to be approved for RA it is
unclear what additional information would be derived from long-term open-label
treatment studies or from additional registries studies with certolizumab. It is the
recommendation of this reviewer and of the primary reviewer that adequate data are
available on long-term use of TNF blockers and that the Applicant should not be required
to conduct additional long-term treatment studies or registries in adult patients with RA.
" Discussions are planned with OSE to determine whether long-term treatment studies or
registries should be required of the Applicant.

11.4.2. Commitments (PMCs)
No additional PMC’s are necessary.
11.4.3. Other agreements with Spbnsor

~ None.
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The purpose of this addendum is to address the consultation from the Division of
Cardiovascular and Renal Products (Cardiorenal consult) which was requested to address
the complete response from UCB and which was received after my review was finalized.

More specifically, it is to further discuss the nature of post-marketing requirements that
are recommended.

In my original review, I argued that “even in the absence of additional risk factors such as
prior hypertension Cimzia appears to be associated, independently, with hypertensive
adverse events.” Irecommended labeling changes specifically to identify this fact as well
as to underscore that a baseline history of hypertension and the use of concomitant
NSAIDS and/or corticosteroids could exacerbate the likelihood of a hypertensive adverse
event.

I further argued that:

In addition to the labeling changes there should be a post-marketing requirement
to establish a mechanism to study and monitor potentially serious cardiovascular
events such as those discussed in this review.

The recommendation for a post-marketing requirement (PMR) was expressed in general
terms. However, in light of the Cardiorenal consult, additional discussion may be useful.
Specifically, the Cardiorenal consult states:

We disagree with the sponsor’s conclusion that “there is no apparent clinically
relevant risk for HTN associated with CZP use.” There is a possible risk that is
poorly characterized. Most helpful would be a careful study of BP changes
throughout the interdosing interval and with long term follow-up. Whether and
when to require such a study is your decision.

While I agree with the conclusion that there is a poorly characterized risk for
hypertension, a PMR for a well-designed clinical registry may be sufficient to
characterize this risk. It is possible, for example, to design a clinical registry which, in
addition to identifying cardiovascular and other adverse events, also:

1. includes people with a baseline history of hypertension and/or other
cardiovascular comorbidities, as well as people without a baseline
history

2. measures blood pressure at baseline and at prescribed intervals
between doses, and

3. tabulates the initiation of new or increased doses of anti-hypertensive
medications.
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If a clinical study registry such as this is feasible, then it may be adequate to more
precisely characterize the risk of hypertension. If such a registry cannot be designed,
then a PMR to design and implement a clinical study to measure blood pressure would be
appropriate. Such a study need not be a cardiovascular outcome study.
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l. Introduction

Certolizumab Pegol (Cimzia, CZP) is a pegylated, genetically-engineered, humanized
monoclonal antibody Fab’ fragment derived from a murine hybridoma, with specificity
for tumor necrosis factor-alpha (TNF-a, TNF). It is under review for the indication of
Rheumatoid Arthritis (RA). It was approved April 22, 2008 for the treatment of Crohn’s
disease (BLA 125160); BLA 125271 for the treatment of rheumatoid arthritis was
submitted December 6, 2007. The FDA issued a Complete Response (CR) on January 2,
2009 due to a concern about a potential cardiovascular safety signal based upon a higher
proportion of cardiovascular deaths in subjects receiving CZP.

Subsequent to issuance of the CR, the review division, DAARP, obtained a Cardio-Renal
consult. The consult did not identify a “signal for a difference in CV deaths or all cause
mortality.” Yet, the consultant raised several other questions related to cardiovascular
safety.

Based upon the concerns identified in the Cardio-Renal consult, the Agency requested
that the Sponsor respond to five questions. These questions addressed the following
categories of events: congestive heart failure, tachyarrhythmias, stroke/transient
ischemic attack, hypertension, and thrombotic events.

UCB submitted a complete response to the CR on March 12, 2009. The complete
response consists of a re-analysis of the pooled database from six placebo-controlled
studies, including: C87002, C87004, C87011, C87014, C87027 and C87050. The CZP
and placebo (PBO) dose groups included:

® CZP 200 mg every 2 weeks (q2w) (following 3 loading doses of 400mg each, 2 weeks
apart) (N=640)

¢ CZP 400 mg sc every 2 weeks (q2w) (N=635)

* CZP 400 mg sc every 4 weeks (qg4w) (N=278)

¢ All CZP Doses (includes subjects which received doses other than the 3 regimens
bulleted above, primarily in the phase 2 studies, C87002 and C87004) (N=1774)

¢ Placebo (N=647)

The CR uses the.following groupings of MedDRA preferred terms:

¢ Heart Failure/Cardiomyopathy: Ischaemic cardiomyopathy, Cardiomyopathy,
Congestive cardiomyopathy, Cardiac failure, Cardiac failure chronic

¢ Tachyarrhythmia/tachycardia : Tachycardia, Tachyarrhythmia, Tachycardia
paroxysmal, Sinus tachycardia, Atrial flutter, Atrial fibrillation, Atrial tachycardia,

¢ Stroke/transient ischemic attack (TIA): Cerebrovascular accident, Cerebral infarction,
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Cerebral ischaemia, Ischaemic cerebral infarction, Transient ischaemic attack

* Hypertension: Hypertension, Essential hypertension, Systolic hypertension,
Hypertensive crisis, Procedural hypertension

* Venous thrombosis/phlebitis: Phlebitis, Phlebitis superficial, Thrombophlebitis, Deep
vein thrombosis, Thrombophlebitis superficial, Venous thrombosis limb, Venous
thrombosis, Pulmonary embolism, Vena cava thrombosis

The terms which are bolded were added as medically relevant but not on the FDA-
provided list of preferred terms.

The re-analysis is directed towards answering the five questions posed by the Agency.
To accomplish this task, the Sponsor identified subjects with treatment-emergent adverse
events (TEAEs) defined by each of the preferred terms; each subject underwent further
review to identify medical history, concomitant medications and additional TEAEs.

The Complete Response Safety Update (CR SU) provides safety data from three
additional clinical studies (C87015, C87028 and C87051).

Section II of this review will focus upon the Cardio-Renal consult that was completed in
January 2009. Section III of this review will analyze the data presented in the CR for
each of the five questions that the Sponsor was asked to address. Section IV will
summarize the major points of the review.

The manner and conduct of the studies used to support the original BLA were deemed
satisfactory in the review during the first cycle. Therefore, these will not be re-assessed
at this time. Rather, this review will focus upon the re-analysis of data and the adequacy
of this re-analysis.

ll. Cardio-RenaI Consult

A consult from the Division of Cardiovascular and Renal Products was completed on
January 27, 2009. This consult was in responge to the review division’s concern about a
possible cardiovascular (CV) safety signal with (CZP). Specifically, five of nine deaths
in the Cimzia arm, compared to one in placebo, were reported as CV in nature. The
consultant was asked to review the data and “provide an assessment about the possible
CV safety signal and ... recommendations regarding what additional information would
be needed to evaluate further the CV safety of Cimzia.”

The Cardio-Renal consult reviewed data from four placebo-controlled phase 3 studies:
C87011, C87014, C87027, C87050. These included 552 patients in the placebo arm and
1,510 patients treated with three different doses of CZP. Viewed by person exposure
years (PEYSs), there were 220 PEY's for placebo and 953 PEY's for subjects receiving CZP.
(Note that the CR from the Sponsor included two additional studies: 87002 and 87004.)
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The Cardio-Renal consult concludes that “there is not a strong signal for a difference in
CV deaths or all cause mortality.”

Since, however, CV deaths “do not typically occur in isolation but are usually

accompanied by non-fatal CV events” the consultant further examines other CV event
rates. These are provided in Table 1 below.

Table 1: CV Events in the Placebo-Controlled Periods of the Phase 3 Cimzia Trials in RA

patients with events | rate/1000 patients | rate/1000 PEYs
event placebo | Cimzia | placebo | Cimzia | placebo | Cimzia
any ischemic heart disease 3 14 5.4 9.3 136 14.7
myocardial infarction 1 5 1.8 3.3 4.5 5.2
heart failure/cardiomyopathy 0 4 0.0 26 | 0.0 4.2
cardiac tachyarrhythmia 4 24 1.2 15.9 18.2 25.2
atrial fibrillation 1 8 ‘181 - 53 4.5 8.4
hypertension 9 82 16.3 54.3 409 86.0
strokeftia 1 9 1.8 60| . 45 9.4
stroke 1 5 1.8 33 4.5 52
tia 0 4 0.0 26 0.0 4.2
venous thrombosis/phiebitis 0 20 00 132 00] 210

Source: Cardio-Renal consult: Table 4. PEYs represent person exposure years.

The following comments, related to this table were provided in the consult:

1. As with CV deaths, rates that look bad by patient do not appear differentiated by
PEY. The rates per PEY for any ischemic heart disease (including MI, angina, and
general reports of ischemic or coronary hear disease) are not differentiated between
Cimzia and placebo.

2. There are few cases, but the available ones suggest a possible effect of Cimzia on
heart failure. Such an effect is not inconsistent with the possible effects of other TNF
blockers and, because of the low numbers, adds little to what is known about activities of
TNF blockers in heart failure.

3. We have included in "cardiac tachyarrhythmia" AE reports of tachycardia, so this

event definition does not imply a serious arrthythmia. Of greater interest is the increased
rate of atrial fibrillation. Note that two of the deaths were accompanied by atrial
fibrillation. Atrial fibrillation is associated with increased risks of stroke and heart failure.
While the stroke rates are not clearly differentiated between placebo and Cimzia, the
.combined stroke/TIA rates are. Stroke, of course, is strongly associated with hypertension
(discussed next). Finally, if there is some direct cardiotoxic effect of TNF blockade
responsible for worsening heart failure, we would not be surprised to have atrial
fibrillation as part of the clinical picture.
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4. Clearly there are more hypertensive AEs reported for Cimzia than for placebo. . . .
What is less clear is what these hypertensive AEs represent, i.e., timing relative to agent
- administration, severity, duration, etc. Three of the AEs, all in Cimzia groups, were
reported as serious. We are aware of, but have not sumarized here, the sponsor's
analyses that BP measurements done in the trials do not show increased mean or high
outlier values-see our conclusions below.

Based upon the analysis and comments provided in the Cardio-Renal consult, the review
division, DAARP, posed five questions for the Sponsor to address in the CR. The next
section of this review will assess the Sponsor’s response to these questions.

lll. Analysis of Complete Response to Questions

The first question posed by the FDA concerned heart failure and cardiomyopathy:

Question 1: Congestive Heart Failure/Cardiomyopathy.

In the placebo-controlled portions of the CZP trials there were 4 patients with heart
Jailure/cardiomyopathy in the CZP group and none in the control group. Submit analysis
of the risk of heart failure/cardiomyopathy in the controlled portions of the CZP trials. If
your analysis indicate that the data are not fully described in you proposed product label
submit any appropriate changes to the label. In addition, to further explore the potential
risk of heart failure/cardiomyopathy with CZP we recommend you consider
incorporating measurement of B type natriuretic peptide (BNP) and possibly troponin in
Sfuture clinical trials.

Table 2 below displays data provided by the Sponsor describing the incidence of heart
failure and cardiomyopathy in the placebo-controlled studies for rheumatoid arthritis.
The Sponsor identifies, here, an incidence of 0.3 per hundred patients in individual arms
as well as overall. This corresponds closely to the incidence identified in the obtained
Cardio-Renal consult where the analysis showed a rate of 2.6 per 1000 patients
(approximately, 0.3%) for heart failure/cardiomyopathy.
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treated patients. The Cardio-Renal consult identified comparable percentages of 1.6%
(Cimzia-treated) and 0.7% (placebo). Therefore, for the comprehensive category of
tachyarrhythmia the data analyzed by both the Sponsor and the Cardio-Renal consultant
identify an incidence that is about twice as high in Cimzia-treated patients as in placebo-
treated patients. However, as noted in the Cardio-Renal consult, tachyarrhythmia
includes tachycardia and does not, therefore, necessarily represent a serious arrhythmia.

In contrast, the narrower category of “atrial fibrillation,” which was associated with two
of the deaths in the development program, may represent a more serious arrhythmia. For
this category of events, the Sponsor identifies an incidence of 0.4% among the Cimzia-
treated patients compared with 0.2% among placebo-treated patients. The comparable
percentages identified in the Cardio-Renal consult are 0.5% (Cimzia) vs. 0.2% (placebo).
Therefore, for the narrow category of atrial fibrillation, both the Sponsor and the FDA
Cardio-Renal consultant identify a risk that is small, in approximately the same range
and twice as great with Cimzia as placebo. As noted by the Cardio-Renal consultant, the
risk of atrial fibrillation is potentially concerning as it may be associated with an
increased risk of stroke and heart failure; though stroke does not occur at a higher rate
among Cimzia-treated patients, heart failure does and atrial fibrillation may be part of this
picture.

The Sponsor acknowledges that there was a higher incidence of tachyarrhythmia and
atrial fibrillation in active treatment groups and recommends that the label be changed to
include atrial fibrillation as well as arrhythmia in Section 6.1 (Other Adverse Reactions).
The proposed label would read:

Cardiac disorders: Angina pectoris, arrhythmias, atrial fibrillation, cardiac failure,
hypertensive heart disease, myocardial infarction, myocardial ischemia, pericardial
effusion, and pericarditis.

The analysis of tachyarrhythmias is adequate to address this question. The recommended
label modification is acceptable. In addition, the Agency should seek a post-marketing
requirement to establish a registry that would track the frequency of cardiac
tachyarrhythmias including atrial fibrillation.

Question 3: Stroke/TIA

In the placebo controlled portions of the CZP trials there were 8 AE reports of
stroke/transient ischemic attack (TIA) among CZP-treated patients and 1 in controls.
Submit analyses of the risk of stroke/TIA AEs in the controlled portions of the CZP trials.
If your analyses indicate that the data are not fully described in your proposed product
label submit appropriate changes to the label.
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Question 4: Hypertensive events

In the placebo-controlled portions of the CZP trials, there were 82 reports of
tachyarrhythmias among CZP-treated patients and 9 reports in controls. Three of these
AEs were as serious, all among CZP-treated patients. We are aware of your analyses of
blood pressure measurements during the trials that did not show an increase in blood
pressure in the CZP group compared to controls. However if the timing of the adverse
events relative to the administration of CZP was different from the timing of blood
pressure measurements, it is not clear whether the timing of blood pressure
measurements was adequate to capture elevations in blood pressure that may have
contributed to the hypertensive AE. One particular concern is that CZP may raise blood
pressure in the period following administration but that blood pressure falls back to
baseline by the time of the next dose. Submit analyses of the risk of hypertensive adverse
events in the controlled portions of the CZP trials that include the timing of these events
in relation to the last dose of study medication. Include an analysis of the severity and
duration of these hypertensive events and the impact of concomitant medications. The
analyses should also consider whether the timing of study-mandated blood pressure
measurements in relation to the administration of CZP was adequate to assess elevation
occurring in the period soon after administration of CZP or if the measurements were
carried out late after administration just prior to the subsequent dose. If your analyses
indicate that the data are not fully described in your proposed product label, submit
appropriate changes to the label.

This request involves analysis of four aspects related to the AE of hypertension:
(a) timing relative to the last dose of Cimzia
(b) severity
(c) duration, and, _
(d) the impact of concomitant medication.

Table 5 below displays data from the original BLA submission. It provides the mean
change in systolic and diastolic blood pressure from baseline to the last study visit. It
demonstrates small decreases in virtually all groups regardless of study arm or prior
history of hyptertension.
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(a) Timing

The table below (Table 6) responds to the first issue raised in the question: timing. It
addresses whether the timing of BP measurement (at the end of the study period) could

result in missed AEs such as those occurring prior to or after the end of the study period.
The table contains data on pre and post-dose measurements of blood pressure. Pre-dose
measurements were obtained 15 minutes before each injection; post-dose measurements
were obtained 30 minutes after each injection.

Table 6: Incidence of pre dose and post dose SBP>140 mmHG and/or DBP>90 mmHG on > 2 post—
baseline visits analyzed in placebo-controlled rheumatoid arthritis studies C87004, C87011, C87014,

87027 and C87050
czP czp czP :

Timing of BP PBO 200mg | 400 mg | 400 mg | Al CZP

measurement N=635 q 2w q 2w qd4w | N=1750
: N=640 | N=635 | N=278 | =~

pre-dose 265/605 | 258/637 | 267/627 | 124/274 | 702/1721
44% 41% 43% 45% 41%
post-dose 245/593 | 254/637 | 241/626 | 115/273 | 654/1708
41% 40% 39% 42% 38%

Source Table 1:9 Complete Response

Table 6 demonstrates that the percentage of subjects who had hypertension after the dose
of Cimzia was not higher than the percentage with hypertension before. Furthermore
there is no study arm where the percent with hypertension increases after the medication
is dosed.

To explore the importance of the timing of blood pressure measurement, further analysis
was undertaken to assess the incidence of hypertension in relationship to the day of
dosing. Table 7 below displays the data from that analysis; it does not reveal a
consistent relationship between the day of receiving Cimzia and the development of the
TEAE of hypertension.
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Table 9: Duration of TEAES of hypertension by baseline history of hypertension in placebo-
controlled rheumatoid arthritis studies: number of subjects (percent)

Duration of TEAE (days)
History of . . g y 91to ongoing/not
Drug hypertension 0-1 2-14 15-30 31-90 <ongoing reported
CzP Y (N=565) | 10(2%) | 18 (3%) | 4(1%) | 9(2%) 4 (1%) 14 (2%)
N(N=1209) | 4(<1%) | 6(<1%) | 2(<1%) | 2(<1%) | 2(<1%) 33 (3%)
aPBO Y ( N = 206) 2(1%) 0 1(<1%) | 1 (<1%) 0 0
N (N = 441) 1 (<1%) 0 2 (<1%) | 1(<1%) 0 2 (<1%)

Source: Complete Response, Table 1:13.

(d) Concomitant medications

Table 10 presents data demonstrating the relationship between TEAEs of hypertension,
study drug, and, concomitant use of NSAIDs or corticosteroids (CS). It appears that use
of concomitant medications in itself does not affect the incidence of hypertension; among
those subjects receiving CZP, a higher percent of AEs is seen among those who did not
use a concomitant medication (e.g. of those who received either an NSAID or CS, 5%
developed an AE of hypertension compared with 7% of those who did not receive a
concomitant medication). For subjects receiving placebo there was a slightly higher
incidence of hypertension among those also receiving a concomitant medication.
However, it is notable that a comparison between the CZP and PBO group within each
and every category reveals that there is a higher incidence of a hypertensive AE among
the CZP subjects compared with PBO. These data therefore suggest that AEs of
hypertension were not due to the use of concomitant medications.

Table 11 further clarifies the relationship between concomitant medication and
hypertensive AEs by dividing all categories by presence or absence of a baseline history
of hypertension. Consider, first, the association with baseline hypertension alone (fourth
column). One sees that prior history appears to predispose a patient to a hypertensive
AE: 9% with a baseline history vs. 4% without a baseline history ( in the CZP arm )
experienced an AE. In the PBO arm, the impact of prior history seems less important:
2% vs. 1% experienced AEs, with and without the baseline history, respectively.

One should also note, however, that regardless of whether or not there was a prior history
of hypertension, there was a higher incidence of AEs of hypertension in the CZP arm
compared with PBO: 9% vs 2% for those with a prior history of hypertension and 4% vs
1% for those without a prior history.

The data further demonstrate that, among those receiving CZP and who also have a
history of hypertension, there are more TEAEs of hypertension when using concomitant
medication compared with those who do not have history of hypertension; that is, for
those with a prior history of hypertension, 8% of those taking NSAID or CS experienced
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an AE whereas less than 1% experienced an AE without concomitant medication. For
subjects without a history of hypertension, the difference in incidence of a hypertensive
AE is 3% vs <1% for those taking either NSAID or CS. This suggests that, should CZP
be approved, patients with a history of hypertension who are to receive CZP should be
advised to use concomitant medication cautiously.

For patients receiving PBO, concomitant use of NSAID or CS has the expected result
and is associated with a small increase in the percent of hypertensive events among those
with a prior history of hypertension: 2% vs 0 %. For subjects without the prior history
there is little difference in the incidence of a hypertensive AE among those who did or
did not take a concomitant medication.

Finally, one should note that in each and every category, the incidence of AEs of
hypertension is greater in the CZP arm (the top half of the table) compared to the PBO
arm. This suggests that the association between Cimzia and hypertensive AEs is
independent of both prior history and concomitant medication.

In summary, the higher rate of hypertensive adverse events identified initially in the
Cardio-Renal consult raised the question of whether Cimzia has the effect of raising
blood pressure or whether the apparently higher rate was due to idiosyncracies of timing.
Since the original data described blood pressure measurements obtained just before the
next dose, this did not exclude the possibility that blood pressure could be elevated in the
time period immediately after receipt of CZP. Data describing blood pressure
measurements submitted in this response do not provide evidence for an elevation of
blood pressure in the immediate period after CZP is given. Further, as discussed above,
though a baseline history of hypertension as well as concomitant use of medications such
as NSAIDs or corticosteroids may be associated with the development of hypertensive
AEs, the impact of CZP seems to exist independently of these additional factors.

The data provided in the CR is adequate to assess the association between Cimzia and
hypertensive AEs.
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Table 10: Incidence of TEAE:s of hypertension in relation toNSAID and Corticosteroid (CS) use in placebo controlled rheumatoid arthritis studies

[ I l
Baseline AE
Study Drug HTN Severity TEAEs NSAID USE CS USE N or CS USE
Y N Y N Y N
N 1442 332 1040 734 1652 122
CZP (N = 1774) All All (19166) 78(71) 38(25) 65(55) 51(41) | 103(88) 13(8)
5% 5% 7.50% 5% _ 6% 5% 7%
N-yes | N-no C-yes Cno | NIC yes | N/Cno
521 126 379 268 590 57
PBO (N= 647) All Al - | 10(10) 9 (9) 1(1) 6(6) 2(2) 4(4) 0
1.50% 2% 1% 2% 1% 1% 0
Source: Complete Response, Table 1:12 with additional information from Response to Questions
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Table 11: Incidence of TEAEs of hypertension and their severity inrelation to NSAID and Corticosteroid (CS) use and baseline hypertension in

placebo-controlled rheumatoid arthritis studies*

Incidence of TEAEs of hypertension and their severity in relation to CS and NSAID use and baseline hypertension in
placebo controlled rheumatoid arthritis studles.

1 Baseline |

Study AE | / )
Drug HTN Severity | TEAEs | NSAID USE _CS USE N or CS USE
Y N Y N y |} N
N 1442* 332 1040 734 1652 122
CZP | Yes _ | 29 '
(N=1774) } N=565 | Al  }50(9%) 34(6%) |} 16(3%) | (5%) 21 (4%) 48 (8%) | 2(<1%)
No | Al faea%) | 376%) | 9(1%) | 26@%) 20 (2%) | 40 (3%) | 6(<1%)
N=1209 } A |
116 I 103
Al Al (96) _78(71) | 38(25) | 65(55) | 51 (41) (88) 13 (8)
5% 5% 1 750% | 5% | 6% 5% 7%
N-yes N-no | C-yes | C-no | NICyes N/C no
521 126 379 268 500 ] 57
PBO | Yes | , 1 ' _
 (N=647) | N=206 ] Al } 4(2%) 4 (2%) 0 | 201%) 2 (1%) 4(2%) } 0 (0%)
I No | i ' | | i
| N=441 Al | e(1%) | 5 (1%) 1 4(1%) 2 5(1%) 1(<1%)
Al Al §10(10) - 9 (9) 1(1) | 6(6) 2(2) 4 (4) 0
| 1.50% 2% 1% 2% 1% 1% 0

*Complete Response, Table 1:12 with additional information from Response to Questions.

** where not noted, the number in a cell represents the number of persons who experienced an event..
parentheses represents number of events, the one inside parentheses represents number of persons.

..where there are two numbers, the one outside of
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IV. Summary and Conclusions

This section will summarize the analysis provided above for each question.

Question 1 addresses heart failure and cardiomyopathy. The analysis provided in the CR
is consistent with prior FDA analyses. It demonstrates a small increased risk of
worsening heart failure (0.3-0.7% among Cimzia-treated patients). The identified risk is
consistent with possible effects of other TNF blockers. The language that the Sponsor
plans to include in the label is adequate to address this risk.

Question 2 addresses tachyarrhythmia/tachycardia. The data and anlysis provided in the
CR is consistent with prior FDA analyses. It demonstrates-a low risk of tachyarrhythmia
and atrial fibrillation in patients receiving Cimzia compared to placebo. Though the risk
is low (<1%) it, nevertheless, is twice that seen in placebo. The Sponsor recommends
modifying the label to include information in the section pertaining to “Other Adverse
Reactions.” The proposed language is adequate to address this risk.

Question 3 addresses adverse events related to stroke/TIA. Though only a small number
of events are involved, the incidence of stroke and TIA appears to be twice as great in
Cimzia-treated patients as in those receiving placebo. The label does not include
information about the risk of stroke/TIA. The labeling should be revised to reflect the
risk of stroke/TIA.

Question 4 addresses the risk of hypertensive adverse events. In a number of the tables
presented in the section devoted to hypertension, the incidence of hypertensive adverse
events is greater in Cimzia-treated than placebo-treated patients. The risk of a
hypertensive adverse event in Cimzia- treated patients is exacerbated when there is a
baseline history of hypertension and when concomitant NSAIDs or corticosteroids are
used. The data suggest that Cimzia should be used cautiously in those with a baseline
history of hypertension. The data further suggest that patients with a history of
hypertension who are to receive Cimzia should be monitored carefully if they are to
receive concomitant NSAIDs or corticosteroids. It should, however, be emphasized, that
even in the absence of additional risk factors such as prior hypertension Cimzia appears
to be associated, independently, with hypertensive adverse events. The Sponsor should
propose labeling changes to reflect the need for caution when using Cimzia in (1) patients
with a baseline history of hypertension and (2) patients who are to receive concomitant
NSAIDs or corticosteroids.

Question 5 addresses the risk of venous thrombosis/phlebitis. The data provided in the

CR are consistent with analyses previously undertaken at FDA and demonstrate a small
increase in events in patients receiving drug compared to placebo. The Sponsor proposes

22



Clinical Review: Complete Response
Jane L. Gilbert, MD, PhD
BLA 125271 CIMZIA® (certilizumab pegol) in Rheumatoid Arthritis

labeling changes to include thrombophlebitis in the section of the label that describes
“Other Adverse Reactions.” These proposed changes are adequate.

In addition to the labeling changes there should be a post-marketing requirement to
establish a mechanism to study and monitor potentially serious cardiovascular events
such as those discussed in this review.

The applicant’s response to the Complete Response adequately addresses the issues
raised. The BLA should be approved with revisions to the proposed package insert.
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*raz DEPARTMENT OF HEALTH AND HUMAN SERVICES
PUBLIC HEALTH SERVICE
FOOD AND DRUG ADMINISTRATION
CENTER FOR DRUG EVALUATION AND RESEARCH
DIVISION OF CARDIOVASCULAR AND RENAL PRODUCTS
Date: April 29, 2009
From: Thomas A. Marciniak, MD.  ~_J) W
Medical Team Leader
Division of Cardiovascular and Renal Products (HFD-110)
Subject: Cimzia (BLA 125271) cardiovascular safety complete response
Through: Norman Stockbridge, M.D., Ph.D. 4 /Zg /4 9
. : Division Director
To: Kathleen Davies, R.P.M.

Division of Anesthesia, Analgesia and Rheumatology Products (DAARP)

This memo responds to your consult to us dated April 17, 2009, regarding the sponsor’s
responses to our questions about cardiovascular (CV) safety signals with cetolizumab pegol
(Cimzia, CZP) for rheumatoid arthritis (RA). In a previous consult response we noted that there
were some CV safety signals in the Cimzia trials database and you drafted five questions to the
sponsor. We comment on the sponsor’s responses to the five questions below.

1. Risk of heart failure/cardiomyopathy

The sponsor’s findings are similar to ours that there a few cases of heart failure or
cardiomyopathy in the Cimzia arms and none with placebo. We agree with the sponsor’s
coriclusion that the risk of heart failure is covered adequately by the current warning in the
proposed label.

2. Risk of tachyarrhythmia/tachycardia

The sponsor also notes slightly higher rates of tachyarrhythmias and atrial fibrillation in the
Cimzia groups than with placebo. We agree with the sponsor that adding atrial fibrillation to the
label is adequate to express this risk.

3. Risk of stroke/transient ischemic attacks

The sponsor’s findings regarding strokes and TIAs are identical to ours. The sponsor concludes
that, because the differences are slight and RA patients are predisposed to such events, the



proposed label does not need to be changed. The rates of strokes, expressed per PEY, are not
different for the Cimzia and placebo groups. There is a small difference in the TIA rates because
there were none in the placebo group. Because this signal is weak, we agree that a description in
the label is not absolutely mandatory.

4. Risk of hypertensive adverse events

The sponsor’s new contrived analyses of BP changes are not very helpful in understanding
possible effects of Cimzia upon BP. The major new table regarding incidence of pre- (15
minutes before) and post-dose (30 minutes after) SBP>140 and/or DBP>90 on 2 or more post-
baseline visits during the first 8 post baseline measurements appears contrived or selected to
generate negative results. BP is a continuous variable yet, for these pre-dose vs. post-dose
measurements, the sponsor only presents a strangely crafted categorical analysis. We believe
that it would be much more helpful to present mean post-dose changes from the pre-dose values
on the same day. Furthermore, it is not clear that 30 minutes post-dose is the only appropriate
time for monitoring BP changes. Measurements throughout the interdosing interval (2-4 weeks)
are needed.

The other analyses (the mean BP changes from baseline to last visit, the timing of the
hypertensive AEs related to dosing, and the analyses of baseline hypertension, severity of AEs,
and concomitant medication use) are helpful in excluding a large, sustained effect upon BP.
That most hypertensive AEs were reported at 10-14 days (with drug given every 14 days)
probably reflects the detection of the AE at the visit rather than any pharmacologic timing.

Including hypertensive event rates in the AE table in the label is a necessity. We disagree with

the sponsor’s conclusion that “there is no apparent clinically relevant risk for HTN

associated with CZP use.” There is a possible risk that is poorly characterized. Most helpful
would be a careful study of BP changes throughout the interdosing interval and with long term

’ follow-up. Whether and when to require such a study is your decision.

3. Risk of venous thrombosis/phlebitis
The sponsor concludes that, during the CZP studies, the active treatment group was noted to

have a higher incidence of thromboembolic events and proposes to add it to the label in an
“Other Adverse Reactions” section. This addition is reasonable.
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Date: January 27, 2009

From: Thomas A. Marciniak, M.D. W
Medical Team Leader
Division of Cardiovascular and Renal Products (HFD-110)

Subject: Cimzia (BLA 125271) cardiovascular safety

Through: Norman Stockbridge, M.D., Ph.D. err—"
Division Director

To: Kathleen Davies, R.P.M.
Division of Anesthesia, Analgesia and Rheumatology Products (DAARP)

This memo responds to your consult to us dated January 6, 2009, regarding a possible
cardiovascular (CV) safety signal with cetolizumab pegol (Cimzia, CZP) for rheumatoid arthritis
(RA). As you note in your consult request, you are particularly concerned about five of nine
deaths in the Cimzia arm compared to one in the placebo arm reported as CV in nature. The
attribution of causes of death is confounded by the comorbidities of serious infections expected
from this immunosuppressive agent. You have asked us to review these data and provide our
assessment about the possible CV safety signal and our recommendations regarding what
additional information would be needed to evaluate further the CV safety of Cimzia. We address
your request below in detail.

Before giving our evaluation we do note that Cimzia shares with other TNF blockers a warning
regarding worsening of heart failure and new onset of heart failure. While TNF blockers have
consistently failed in trials aimed at treating heart failure, the epidemiological evidence is less
clear whether TNF blocker use in RA is associated with worsening heart failure. Furthermore,
we are unaware of a study documenting the mechanism for the failure of TNF blockers in
treating HF. We have tried to address HF events in the Cimzia trials.

We certainly agree that the deaths in the Cimzia trials in RA were confounded by multiple

factors, including sepsis. We show our summary of the most relevant features of the deaths in
Table 1. '



Table 1: Deaths during the Placebo-Controlled Periods of Cimzia Phase 3 Trials in RA

age/sex | days from | days from death cv* comment
start last drug cause
64F 33 20 hepatic no | varices, elevated LFTs at baseline
neoplasm

73F 259 147 cirrhosis no | died nursing home MI on palliative care

63F 104 5 sudden yes | severe dyspnea, sudden death at home -
placebo

83F 16 1 stroke yes | stroke with subarachnoid hemorrhage,
meningoencephalitis

58M 150 52 sudden yes | empyema, sudden death, myocardial
necrosis on autopsy

75F 240 2 sudden yes | preceding afib, PVC, ischemia on ECG,
died home no autopsy

67M 125 13 sudden yes | “fell" and pronounced DOA

78F 63 48 sudden yes | headaches, ?borreliosis, sick sinus,
cardiomyopathy, arrested, no autopsy

63F 193 53 Mi yes | preceding afib, stroke; cardiac enzyme
elevated and ant'r Ml by ECG

65F 70 13 shock no | femur fracture, "cardiac shock"

*whether a cardiovascular event was the principle cause or a major contributor to death

We assess that in seven of the deaths (6 Cimzia, 1 placebo) a CV event was the principle cause
or a major contributor to death. These events include one stroke, one well-documented
myocardial infarction (MI), and five sudden deaths or arrests that are typically associated with
MlIs, arrhythmias, or pulmonary embolisms. We agree with other reviewers that alternative:
explanations for several of these deaths are possible, e.g., meningoencephalitis, empyema.
However, as an initial estimate of whether Cimzia presents any CV risk, we used the seven
potentially CV-related deaths.

The double-blind, placebo-controlled experience with Cimzia in RA includes seven trials: two
single dose pharmacology studies, a phase 2 dose-ranging study of three administrations at 4
week intervals, and four phase 3 studies of longer durations with every 2 or 4 week dosing. The
single dose pharmacology studies are useful only for appraising severe, acute toxicity and the
phase 2 study has a limited duration of exposure and an adverse event pattern that appears
different than the phase 3 studies. Hence we consider the most appropriate exposures to consider
are during the placebo-controlled periods of the phase 3 trials. The latter exposures are
complicated by multiple drug arms in some studies and varying durations of treatment by arm
due to protocol rules regarding discontinuations for lack of efficacy. We summarize the numbers
of patients in the placebo-controlled periods of the phase 3 trials in Table 2 and our calculations
of the exposures in Table 3.



Table 2: Numbers of Patients in the Phase 3 Cimzia Trials in RA

study | weeks | placebo | 200 g2w | 400 g4w | 400 g2w | all Cimzia
011 24 109 0 111 0 111
014 24 119 0 124 0 124
027 52 199 392 0 389 781
050 -| 24 125 248 0 246 494
total 562 640 235 635 1,510

Table 3: Person Exposure Years (PEYs) in the Placebo-Controlled Periods of the Phase 3

Cimzia Trials in RA

study | placebo | 200 g2w | 400 g4w | 400 g2w | all Cimzia
011 33 45 45
014 46 52 52
027 97 311 324 635
050 44 110 111 221
total 220 421 97 435 953

We calculated PEY's by calculating the days between the first and last administration of Cimzia
for each patient in the initial, double-blind, placebo-controlled phase of each trial, adding 28

days for continuing exposure to Cimzia after the injection, and dividing by 365.25. Our results
are similar to, but not identical to, the sponsor’s; the slight differences in PEY's do not affect any
interpretations of rates. Note that the exposures are about 2.7:1 Cimzia:placebo by patient counts
and 4.3:1 by PEYs.

- Using the above exposures the CV death rates are 1.8 per thousand placebo and 4.0 per thousand
Cimzia patients, for a relative risk of about 2.2. However, using the PEY exposures the _
corresponding rates are 4.5 and 4.0 per thousand PEYs, for a relative risk of 0.9. If alternative
estimates of CV deaths are used, i.e., attributing one or two more Cimzia deaths to infection, the
difference in the mortality rate per patient would be smaller and per PEY would favor Cimzia.

So, depending upon which of the preceding analyses one trusts more, there is-a suggestion of an
increased risk of CV death for Cimzia or possibly a protective effect. Kaplan-Meier incidence
plots of deaths, similar to the PEY analyses, also do not suggest a significant effect upon short-
term mortality. We show the incidence plots by dosing group in Figure 1 and by all Cimzia
combined vs. placebo in Figure 2. There is not a strong signal for a difference in CV deaths or
all cause mortality.






CV deaths do not typically occur in isolation but are usually accompanied by non-fatal CV
events. Hence we examine the CV event rates next. We show in Table 4 selected CV event
rates in the placebo-controlled periods of the Phase 3 Cimzia trials in RA.

Table 4: CV Events in the Placebo-Controlled Per_'iods of the Phase 3 Cimzia Trials in RA

patients with events | rate/1000 patients rate/1000 PEYs
event placebo Cimzia placebo | Cimzia | placebo | Cimzia
any ischemic heart disease 3 14 5.4 9.3 13.6 14.7
myocardial infarction 1 5 1.8 3.3 45 5.2
heart failure/cardiomyopathy 0 4 0.0 26 | 0.0 4.2
cardiac tachyarrhythmia 4 24 7.2 15.9 18.2 25.2
atrial fibrillation 1 8 1.8 53 4.5 8.4
hypertension 9 82 16.3 54.3 40.9 86.0
strokeftia 1 9 1.8 6.0 4.5 9.4
stroke 1 5 1.8 3.3 4.5 5.2
tia 0 4 0.0 2.6 0.0 4.2
venous thrombosis/phlebitis 0 20 0.0 13.2 0.0 21.0

We have the following comments on event rates in Table 4:

o As with CV deaths, rates that look bad by patient do not appear differentiated by PEY.
The rates per PEY for any ischemic heart disease (including MI, angina, and general
reports of ischemic or coronary heart disease) are not differentiated between Cimzia and
placebo.

e There are few cases, but the available ones suggest a possible effect of Cimzia on heart
failure. Such an effect is not inconsistent with the possible effects of other TNF blockers
and, because of the low numbers, adds little to what is known about activities of TNF
blockers in heart failure.

e We have included in “cardiac tachyarrhythmia” AE reports of tachycardia, so this event
definition does not imply a serious arrhythmia. Of greater interest is the increased rate of
atrial fibrillation. Note that two of the deaths were accompanied by atrial fibrillation.
Atrial fibrillation is associated with increased risks of stroke and heart failure.” While the
stroke rates are not clearly differentiated between placebo and Cimzia, the combined
stroke/TIA rates are. Stroke, of course, is strongly associated with hypertension
(discussed next). Finally, if there is some direct cardiotoxic effect of TNF blockade
responsible for worsening heart failure, we would not be surprised to have atrial
fibrillation as part of the clinical picture.

e (Clearly there are more hypertensive AEs reported for Cimzia than for placebo. The
increased rates are confirmed by the incidence plots in Figure 3 and Figure 4. What is less
clear is what these hypertensive AEs represent, i.e., timing relative to agent
administration, severity, duration, etc. Three of the AEs, all in Cimzia groups, were
reported as serious. We are aware of; but have not summarized here, the sponsor’s












4. We do not consider the hypertensive AEs to be explained adequately with the current
data presentations. We believe a much more detailed presentation of the cases is
worthwhile, including severity, timing relative to Cimzia administration, time course,
background medications, etc. Regarding the sponsor’s analyses of BP measurements, we
note that BP measurement problems can obscure effects even in dedicated trials of
antihypertensives and less than optimal analyses can mask effects in BP safety analyses.
The sponsor’s analyses of end mean changes do not rule out an effect that is not sustained
until the next dose. Doing the analyses appropriately, if the data are sufficient, is very
time consuming, so we would prefer to consider such analyses after the hypertensive AEs
are better described so that analyses may be tailored to any signals detected. We are not
reassured by the sponsor’s observations that the placebo rate is low in the Cimazia trials
compared to trials of other biologics in RA because historical comparisons are unreliable
and we believe that the most appropriate comparisons are the placebo-controlled parts of
the double-blind, randomized Cimzia trials in RA.

5. We will leave the question of further exploration of the thrombosis/phlebitis rates to your
discretion.
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1.2 Risk Benefit Assessment

CZP demonstrated clinical efficacy for signs and symptoms across four Phase 3 trials (Studies
027, 050, 014 and 011) based on the primary efficacy endpoint - the ACR20 response at 24
weeks.

Efficacy for inhibition of progression of structural damage was demonstrated by the co-primary
efficacy endpoint inhibition of progression of structural damage as measured by the mTSS at 52
weeks in Study 027 and by the major secondary endpoint at 24 weeks in Study 050. In addition,
Study 027 provides evidence of a major clinical response. All four studies provide data that
support the proposed claim of physical function response.

Overall, CZP was well tolerated and reflects a safety and efficacy profile similar to other
approved TNF inhibitors. There was no increase in the all cause mortality with CZP treatment
versus placebo (PBO). The types and incidence of malignancies observed during these trials are
similar to those malignancies reported in the general RA population. In addition, the increased -
incidence of lymphomas observed across these studies, though increased compared to the general
RA population, are consistent with the incidence of lymphomas reported with other TNF
inhibitor therapies and with patients with active RA not receiving TNF blockers. There is a
significantly increased risk of serious infection, including tuberculosis (TB), with CZP treatment
compared to PBO control. The current labeling reflects the appropriate TB screening and careful
monitoring necessary during treatment with CZP.

There was no cardiovascular signal observed across these four studies although there were a
small number of heart failure events in the PBO-controlled and open-label (OL) studies. There
was no observed increase in risk of congestive heart failure with long term exposure. The most
common TE}AES were those observed commonly in the general RA population.

Based on these four trials, CZP is effective treatment for adults with active RA. In patients who
have not completely responded to MTX, CZP 400 mg at weeks 0, 2, and 4, followed by 200 mg
2w was observed to be efficacious and was observed to provide a onset of action within the first
week as shown in Study 027 and 050. There was no meaningful additional benefit with CZP 400
mg q2w compared to CZP 200 mg q2w. CZP 400 mg g4 (monotherapy) and CZP 400 mg q4w
with concomitant MTX were observed to be efficacious although neither dose regimen ,
demonstrated as rapid an onset of action or as large a treatment effect compared to CZP 200 mg
g2w maintenance proceeded by the loading dose regimen. Study 014 (400 mg g4w + MTX) and
Study 011 (400 mg g4w) did not employ a loading dose.

The liquid formulation intended for marketing was studied in Study 050. Overall, the liquid and
the lyophilized formulations were observed to both demonstrate similar efficacy. In general, the
incidence of adverse events (AEs) with the liquid formulation was lower than that observed with
the lyophilized formulation.

If this supplement is approved for markéting, there would be two different formulations of
CIMZIA® on the market [liquid in a prefilled single use syringe containing 200 mg (1mL) of
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The currently approved biologic products for RA are DMARDs based on large clinical trials
demonstrating that the biologic products can inhibit the progression of joint damage. MTX is
frequently the initial DMARD which is most often combined with a biologic TNF inhibitor, such
as Enbrel® (etanercept), Remicade® (infliximab) or Humira® (adalimumab). Large controlled
clinical trials have demonstrated that TNF inhibitors administered concomitantly with MTX are
superior to MTX administered alone in patients with moderate to severe RA. The TNF inhibitors
have achieved inhibition of structural progression over clinical trial durations of one year with
long-term durability of effect demonstrated out to 5 years.

The fusion protein, Orencia® (abatacept, CTLA-4lg) is approved for the treatment of signs and
symptoms of moderate to severe RA, major clinical response (ACR70), and inhibition of
structural progression. Rituxan® (rituximab) is approved for the treatment of moderate to severe
RA refractory to other DMARDSs. Kineret® (anakinra) is the single human recombinant anti-IL-
1 receptor antagonist that is approved for the treatment of RA. Overall, the clinical trials with
anakinra demonstrated a small effect size compared to TNF-inhibitors.

2.3 Important Safety Issues with Consideration to Related Drugs |

The major safety risks with administration of TNF-inhibitors in the treatment of patients with RA
are the increased incidence of infections and the potential risk of developing malignancy with a
specific concern for the potential development of lymphomas. These and other safety issues such
as hypersensitivity reactions and other safety concerns, as it may relate to the presence of
antibody to the biologic product, are discussed in Section 7.0 of this review.

2.4 Summary of Pre-submission Regulatory Activity Related to Submission

CZP was developed by Celltech Research & Development (R&D), Ltd. UK (now UCB, Inc) and
licensed to Pharmacia (acquired by Pfizer) to conduct the clinical trial development program for
rheumatoid arthritis (RA). Subsequently, the responsibilities for the RA clinical development
programs were given to UCB, Inc. '

o The first submission for CZP occurred in June 2001. Pharmacia filed an IND (9,869) to
support clinical trials of CZP in patients with RA.

e February 19, 2002, clinical EOP2 meeting discussed the need to obtain antibody titers
four-to-five half-lives post injection and gather immunogenicity data on patients who
have been re-exposed to CZP. The CZP 800 mg dose should be assessed for safety and
efficacy before the BLA submission. The total number of patients to be studied should be
a minimum of 1000 to 1500 patients treated for at least one year.

e November 7, 2002, a teleconference following discussion with Dr. Jeffrey Siegel about
Phase 3 protocols was conducted. The following agreements were reached: 1) a 12-month
double-blind trial should be followed by an open-label extension study to demonstrate
improvement of physical function (HAQ); at the time, Dr. Siegel considered fatigue a
reasonable and distinct measure as long as it is validated in RA patients, and stated that
the vitality domain of the SF-36 has been used as a measure of fatigue and results have
appeared in the label of other products; 2) the SF-36 is an acceptable measure for Health









Clinical Review
Carolyn L. Yancey, MD '
BLA 125271 CIMZIA® (certolizumab pegol) in Rheumatoid Arthritis

3 Ethics and Good Clinical Practices

3.1 Submission Quality and Integrity

Overall, the monitoring appeared adequate and these data from these trials had relatively little
missing data.

Study 027 )

Study 027 was conducted in 147 centers across 22 countries. Due to documented fraud and
misconduct at Site 93 in Lithuania, these data from this site were excluded from the safety and
efficacy analyses completed.

Prior to the initiation of this study, Celltech was the developer of CZP and was the initiator of
this study. During the conduct of Study 027, Celltech was acquired by UCB Pharma SA, who
then continued the CZP RA clinical development program. Study 027 was conducted and
analyzed by UCB Inc. The Contract Research Organizations (CROs) employed in Study 027 are
listed in Table 1. The audit certificates for this study were submitted in the BLA submission.
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studies cannot be dome due to immunogenicity and the lack of pharmacological activity of CZP
in species normally used for carcinogenicity testing.

- In order to assess the effects of long term TNF-o inhibition on immune function and to evaluate
any proliferative effects on lymphoid tissues (in particular lymphoma formation), a 52-week
study was conducted in Cynomolgus monkeys with a 26 week treatment-free period. Although
not routinely performed for antibodies, a standard package of genotoxicity studies was conducted
to support the safety assessment of CZP, which incorporates a linker-PEG construct.

In summary, the key factor contributing towards the mode of action of CZP in RA is likely to be
neutralization of soluble and membrane TNF-oc (nTNF-o) mediated effects, without any
associated killing of TNF expressing cells. By blocking TNF-a, CZP has the potential to block
cytokine production from cells. In contrast to other anti-'I'NF agents, CZP did not increase the
proportion of apoptotic T-lymphocytes or monocytes, cause neutrophil degranulation or cell
death, and did not activate antibody dependent cell cytotoxicity and complement-mediated
cytotoxicity. -

- The PEGylation of the Fab' fragment, to produce CZP, resulted in an extended absorption phase
from the subcutaneous space and a slow elimination phase from the circulation when compared
to the non-PEGylated Fab'. These studies showed CDP870 to be well tolerated with no findings
of toxicological significance.

- CZP showed no genotoxic activity and, although no specific carcinogenicity studies were
conducted, a 52-week monkey study showed no effects on lymphoid tissue or lymphocyte subset
counts. :

- No adverse effects were seen in the reproductive studies following sustained TNF-o
suppression. These findings, along with absence of any reproductive organ pathology in the
chronic toxicity studies, do not provide any signals that suggest that CZP would be a hazard to

man under the proposed clinical use. See the Pharmacology toxicology review by Gary Bond,
PhD.

4.4 Clinical Pharmacology

4.4.1 Mechanism of Action

CZP binds to TNF-0, inhibiting its role as a key mediator of the inflammation and joint
destruction associated with rheumatoid arthritis (RA). CZP has shown no histological cross-
reactivity with a panel of normal human tissues that suggests the targeting of any tissue
components, does not neutralize tumor necrosis factor beta (TNF-, lymphotoxin) and does not
activate complement or kill cells via antibody-dependent cell-mediated cytotoxicity. See Clinical
Pharmacology review by Christoffer Tornoe, PhD and Srikanth Nallani, PhD.
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4.4.2 Pharmacodynamics

The pharmacokinetic (PK) and pharmacodynamic (PD) analysis for CZP employed data from
Studies 004, 011, 014, 027 and 050 in patients with active RA to assess the exposure-response
relationship for the primary efficacy endpoint, the ACR20 response. The PK/PD model
employed the population PK model from the assessment of CZP to predict the individual patient
concentrations. The average plasma concentration (Cavg) was found to be superior to the
individual predicted plasma concentration at the time of the ACR score assessment to enable the
best fit, and was therefore used in the final model. MTX was a non-significant covariate in the
exposure response model.

~ The PK/PD model was used to perform simulations to support the choice of the recommended
CZP loading dose regimen 400 mg at Weeks 0, 2 and 4, followed by the maintenance dose 200
mg q2w. In summary, the PK/PD model showed that the most of the theoretical maximum
response rate was achieved using the 200 mg q2w dose regimen. The average plasma
concentration predicted for the individual patient during the dose interval (Cavg) provided a
better exposure-response PK/PD model fit than the plasma concentrations at the time of
observation, regardless of the dose interval (q 2 or q 4 weeks).The loading dose regimen was
critical for improvement in the earlier onset of ACR response predicted for an individual patient.
Simulations based on the exposure-response model predicted similar ACR response rates for the
liquid and lyophilized formulations in ACR 20 response rate at Week 24. See the Clinical
Pharmacology review by Christoffer Tornoe, PhD and Srikanth Nallani, PhD.

4.4.3 Pharmacokinetics

The Healthy Volunteer studies (Study 001, i.v.; Study 003, sc and iv; and PH 004) sc showed
that single iv and sc doses of CZP demonstrated predictable dose-related plasma concentrations
with a linear relationship between the dose administered and the Cy,.x and the AUC. Overall, the
PK parameters were similar with sc and iv route of administration. See Clinical Pharmacology
review by Christoffer Tornoe, PhD and Srikanth Nallani, PhD
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5.2 Review Strategy

This efficacy and safety review is focused on four Phase 3 clinical trials (Study 027, 050, 014
and 011). Study 011 and 014 serve as supportive clinical trials to the two larger Phase 3 trials
which explore dose-finding and radiographic efficacy in addition to the primary efficacy
analyses.

5.3 Discussion of Individual Studies

Study CDP870-027 (Study 027)

Title - 027

A Phase 3 multicenter, double-blind, placebo-controlled, parallel group 52-week study to assess
the efficacy and safety of 2 dose regimens of lyophilized CDP870 given subcutaneously as
additional medication to methotrexate in the treatment of the signs and symptoms and preventing
structural damage in patients with active rheumatoid arthritis who have an incomplete response
to methotrexate. (Study period 18Feb-2005 to 12Sept-2006)

Primary Objectives -027

To assess the efficacy of 2 dose regimens of CZP in combination with MTX compared to MTX
alone in the:

1. Treatment of signs and symptoms in patients with active RA, and

2. Prevention (inhibition of progression) of structural damage in patients with RA.

-Secondary Objectives - 027

To assess the 2 dose regimens of CZP in combination with MTX compared to MTX alone in the:
1. Safety and tolerability in patients with active RA;

2. Major clinical response in patients with active RA;

3. Physical function in patients with active RA;

4. Health Outcome Measures (Health-Related Quality of Life [HRQOLY], tiredness [fatigue],

productivity) in patients with active RA

5. Pharmacokinetic (PK) profile and immunogenicity (anti-CZP antibodies profile) of 2 dose
regimens of CZP in combination with MTX.

Study Design - 027

As shown in Figure 2, this was a double-blind, randomized, multicenter, placebo-controlled,
parallel-group study which assessed the efficacy and safety of 2 dose regimens of lyophilized
CZP administered subcutaneously (sc) in combination with MTX compared to MTX alone in the
treatment of signs and symptoms and 1nh1b1t10n of the progression of structural damage in
patlents with active RA.

Study Conduct - 027

Study 027 consisted of a Screening visit, a 52-week Treatment period, and a 12-week Follow-up
visit. Eligible patients were randomized to 1 of the following 3 study treatments in a 2:2:1 ratio:
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assuming a standard deviation of 7 points). The sample size was based on the larger of the 2
estimates so as to control the Type II error. A total of 950 patients were to be randomized.

Inclusion Criteria - 027
Patients had to meet all of the following criteria to qualify for study participation:
1. >18 years at the Screening visit.
2. A clear chest X-ray within 3 months prior to the Baseline visit.
3. If female, was either postmenopausal for at least 1 year, surgically incapable of child bearing,
or effectively practicing an acceptable method of contraception (oral or parenteral hormonal
contraceptives; intrauterine device; barrier and spermicidal). Patients had to agree to continue to
use adequate contraception during the study and for 12 weeks after the last dose of CZP.
4. Had a diagnosis of adult-onset RA (of at least 6 months duration but not longer than 15 years
prior to Screening), as defined by the 1987 ACR classification criteria.
5. Had active RA disease at Screening and Baseline defined as the following;:

« >9 tender joints

* >0 swollen joints

* And at least 1 of the following:

* ESR >30 mm/h or .

* C-reactive protein (CRP) >15 mg/L.
6. Received treatment with MTX (with or without folic acid) for at least 6 months prior to the
Baseline visit. The dose of MTX had to have been stable for at least 2 months prior to the
Baseline visit. The minimum dose of MTX had to be equivalent to 10 mg weekly.
7. Willing to return at Week 52 for X-rays of the hands and feet even if the patient was no longer
receiving study treatment but had not withdrawn informed consent.
8. Able to understand the information provided to them and provide written informed consent.

Exclusion Criteria - 027

Patients who met any of the following criteria were excluded from study participation:

1. Had a diagnosis of any other inflammatory arthritis (e.g., psoriatic arthritis or ankylosing
spondylitis).

2. Had a secondary, non-inflammatory type of arthritis (e.g., osteoarthritis or fibromyalgia) that
in the Investigator’s opinion was symptomatic enough to interfere with evaluation of the effect of
CZP on the patient’s primary diagnosis of RA.

3. Had a history of an infected joint prosthesis at any time with prosthesis still iz situ.

4. Any of the concomitant medication exclusion criteria listed in Table 6.
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Table 6. Exclusion Based on Use of Concomitant Medications — Study 027

Drug class Dase Exclusion Criferia

Analgesics Any dose In the 24 hours prior to the Baseline arthrsts
asseszment

NSAIDS/COX-2 mbubitors Avy dose yagimen Any change in dose mgsmen mlhe 14 dxys
paior to Baseline Aithnfis A

Oral corticosteroids Maamum dose HAny change In doze in the 28 dzy' paior to

zllowed not greater | the Baseline arfluitis assessment.
than 10 mg
predmisone (or

: eguivalent) per day

INMTV/IA corticosteraids Any dose In tha 28 days prior to the Baseline arthoiiis
assessnient

1A hyzluronic acid Any dose In the 28 days prior to the Bael.me artheitis
assessment

DMARDs — snffasalazine, Any dose In the 28 days prior to the Baseline arthritia

azathroprine, cyclosporm, assessment

hydroxychloroguine, chioroquine,

penicillansine, gold,

cyclophosphanude.

DMARD5 — leflunomide Any dose In the 6§ monfhs prior to the Baselme arfhnitis
assessment unless a cholestyramine washoat
had been performed (according fo local
gutdelines), in which case 28 days prior to
the Baseline arthrifis assessment was
acceptable.

5. Received any experimental non-biological therapy for RA, within or outside a clinical study in
the 3 months prior to Baseline.

6. Received any biological therapy for RA within 6 months prior to Baseline, except for
etanercept and anakinra where 3 months prior to Baseline was acceptable. :

7. Had previous treatment with a biological therapy for RA that resulted in a severe hyper-
sensitivity reaction or an anaphylactic reaction. Patients who previously had not responded to
treatment with an anti-TNF drug were also excluded.

8. Were lactating and/or pregnant.

9. If female of childbearing potential, was not practicing effective birth control. All female
patients had to have a negative serum pregnancy test before study entry and a negative urine
pregnancy test immediately before every CZP administration.

10. Had a history of chronic infection, recent serious or life-threatening infection (within 6
months, including herpes zoster), or any current sign or symptom that may have indicated an
infection (e.g., fever, cough).

11. Had a history of tuberculosis (TB), or positive chest X-ray for TB or positive (deﬁned as
positive induration per local medical practice) purified protein derivatives (PPD) skin test.
Patients with a positive PPD skin test associated with previous vaccination where there was no
clinical or radiographic suspicion of TB could have been enrolled at the discretion of the
Investigator. Consideration was given to the fact that a positive PPD skin test with prior
vaccination dose did not exclude latent TB.

12. Had a history of a lymphoproliferative disorder including lymphoma or signs and symptoms
suggestive of lymphoproliferative disease at any time.

13. Were at a high risk of infection in the Investigator’s opinion (e.g., patients with leg ulcers,
indwelling urinary catheter, and persistent or recurrent chest infections or permanently bed
ridden or wheelchair bound).

14. Had a known positive hepatitis B surface antigen test and/or hepatitis C antibody test result.
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15. Received any vaccination (live or attenuated) within 8 weeks prior to Baseline, with the
exception of Influenza and Pneumococcal vaccines.

16. Had active malignancy of any type or a history of malignancy (except basal cell carcinoma of
the skin that had been excised prior to study start). '

17. Had a history of blood dyscrasias.

18. Had current or recent history of severe, progressive, and/or uncontrolled renal, hepatic,
hematological, GI, endocrine, pulmonary, cardiac, neurological, or cerebral disease.

19. Had known human immunodeficiency virus infection.

20. Had New York Heart Association 1964 class I1I-IV congestive heart failure 1964.

21. Had a history of, or suspected, demyelinating disease of the central nervous system (e.g.,
multiple sclerosis or optic neuritis).

22. Had a history of an adverse reaction to PEG or a protein medicinal product.

23. Had any other condition, which in the Investigator’s judgment made the patient unsuitable
for inclusion in the study. '

Removal of Patients from Study 027

Patients were free to withdraw from the Study 027 at any time, without prejudice to their
continued care. The investigator was to withdraw a patient from the study, if, in their opinion the
patient’s clinical condition warranted their withdrawal; the patient repeatedly failed to comply
with the protocol; if other safety issues arose during the course of the study; the patient was in

. need of additional concomitant medication to that permitted by the protocol and or the patient
had a positive pregnancy test. Similarly, thé sponsor or contract research organization (CRO) in
conjunction with the sponsor reserved the right to discontinue an enrolled patient for reasons
listed above. :

Treatment - 027

Patients were randomized to 1 of 3 study treatments in a 2:2:1 ratio:

1. CZP 200 mg q2w (given as 2 sc injections: 1 injection of CZP 200 mg and 1 injection of
placebo) following an initial regimen of CZP 400 mg at Baseline, Week 2 and Week 4
(administered as 2 sc injections of CZP 200 mg).

2. CZP 400 mg q2w (given as 2 sc injections of CZP 200 mg).

3. PBO (0.9% preservative free saline solution) q2w, given as 2 sc injections.

Prior and Concomitant Medications - 027

Patients continued their treatment on MTX, with or without folic acid, at the same dose and
route of administration as at entry (unless there was a need to reduce the dose for reasons of
toxicity). Table 7 lists the criteria for RA concomitant medications allowed during the study.
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Table 7. RA Medications Allowed During Study 027

Drug class Dose Criteria
Oral Not more than 10 mg The dose of corticosteroids may have been reduced according to local
corticosteroids prednizone (or equivalent) | guidelines for reducing corticosteroids.
| perday

NSAID«/COX-2 | Awy dose regimen Changes, if needed, must not have been made in the 14 days prior to

inkabitors : the arthritis agsessments.

Analgesics Any dosage regimen There was no restriction on the use of analgesics but the patient could
not take them in the 24 hours prior to the artlifis assessments.

IA/IM injections | ot more than 80 mg One corficostercid injection was allowed, if necessary, in the time

of corticosteroids | methylprednisolone per period between Baseline and the Week 8 assessment. No further

mjection (or equivalent). | injections were allowed until after Week 24. No more than

2 injections were allowed in the time peniod between the Week 24
and Week 44 assessments, and no injections were allowed between
the Week 44 and Week 52 visits.

The following concomitant medications were not permitted:
1. Any DMARD other than MTX;

2. Biological RA disease-mod

approved;

ifying drugs whether licensed/approved or unlicensed/not

3. Unlicensed non-biological RA disease-modifying drugs; and

4. 1V corticosteroids.

Schedule of Visits and Events - 027

The schedule of study visits and events is listed in the following three Tables 8 and 9.

Table 8. Schedule of Visits and Events - Study 027

Activity Screer™ | BL Weeks ]
1 2 |4 | 51618 | 9110132 [14(16 (18 |20 (2% |24 |26 [Cont'd
C, demnographics, med history X :
(including RA), fheurnatoid
ctor, PP test
uchysionescusion criteria X X
Preguancy testing X X X | X Xt X XXX X|IXIX[|[X[|X[|X
ICZP or placebo dosing X X {X X | X XXX XX XX [|X[|X
EfficacyMealih OutcomeMRI Assesaments
[Fadiogrephs of hands and fest X X
atient™ and Investugstor X X [X| XX x| X X[X[X[X X X
‘britis assessments -
ICRP and ESR X X X1 x X1X XX |X| X X X
" [BF-36 snd EQ-50™ X X X
WPS and HCRLS X X X X X X X
FAS X XXX | X | X|xXx1XIx|x X X X
[ART assessment’ X X X
Safefy Assessmen
Adverse events X X X XXX X|XJX[|X[XIXIXIX[X[X[X|X
[Hernatology/oiocanyimine X X X X XX XXX X X X
[Awtoantibodies X X
Vital signg® X X X XTI X|JX[XIX | X[X[X[X
Dhysical exangnation X X X
Chest Xray™ X -
Concomitant medications X A[X XXX XIX]|X]|XIXLX X| XX | X
PE/ hnmunogenicity Assessments ]
ICZP concentration sud snti-CZP X|X|X|X|X|X|X XIXlX‘ ‘ IXI l IX |
patibodies
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Table 9 (Continued, Study 027)

Activity Weels 12-AVeek
28 30 32 EX I T 38 | 40 | 42 | 44 | 46 | 48 50 |52 (completion or | FoHow-up
withdrawal)
, Semographics, teed kistory

including R AY, theumatoid factor,
e
[mclusion/Exclusion
[Pregnancy testing X X X X X X X X X X X X X X
CZP or placetio dosing X X |Lx X X X X X X X X X

Efficacy/Health Outcorne/MBI Assessiments

Radiographs of kands snd feet . X
Patient™ and Iovestigaior ™ arimtis| X X X X X X X
Essessments
CRP and ESR X X X X X X X X
BF36 and BEQ-5D X X X

'PS snd HCRU X X X pA X X X

AS X X X X X X X
MR assessment'” X

Safety Assessments
[Adverse everts X X X X X X piA X X X X X X X
Vital signg'® X X X X X X b X X X X X X b
Hematologybiochen/ugine X X X X X X P X
lAntoantibodias p4 X
icsl exarmration™ X b X
Chest X-ray” 3
Concomttant medications pi4 X X X X X X X X X X X X X
Actvity Weels T Week
28 | 30 | 32 | 34 | 36 | 38 | 40 | &2 | 44 ] 46 | 48 | 50 |52 {completion or | Follow-up -
| | Z[° 1" ] S
: i PE/ Immunogenicify Assessments

CZP concentrstion and snti-CZP | X I X X 1 X X X
hatibodies
738 dny Screeming period. -
% Taken pricr to first dosing,
% FEAQ-DT; Patient's Assessment of Arthritis Bain - VAY; Patient's Global Assessment of Disease Activity - VAS; duration of morring stiffess.
% Soeolien joint and temder joint count, Physician's Global Assessment of Disease Activity - VAS.
% In addition, assessments wese Fenerally captured every 4 weeks following Week 24 fustead of every 13 weeks 25 phansd.

¥ Subset of padents (approcimataly S0
' Areach dmmgﬂsat.wulngns(symhcmd&asmhcﬁmdwmmmnmmmmmm}mmmli mieutes prics to dosing 2nd apain at
(- mimutes post-dase.
™ Tnchided assessments. of weight at Screening and Week 52,
Y Within 3 months prior to- Baseline visit.

Co-Primary Efficacy Endpomts 027
* ACR-20 Response at Week 24 ACR-20 Response at Week 24
.» Modified Total sharp Score (mTSS) at Week 52

Treatment of Signs and Symptoms:

» ACR-20/50/70 response;
The ACR20/50/70 response: the assessments were based on a >20/50/70% improvement
in the number of tender joints, swollen joints, and in 3 of the 5 core set measures
(Patient’s and Physician’s Global Assessments of Disease Activity - VAS, Patient’s
Assessment of Arthritis Pain - VAS, CRP, and physical function based on the HAQ-DIL
The ACR-20/50/70 was not calculated at Week 16.

» Major clinical response, defined as ACR-70 response at any 2 time-points 24 weeks apart
during the study and at all assessments-in between;

» Sustained response, defined as ACR-20 responders at both Weeks 24 and 52;
» Number of tender joints;
* Number of swollen joints;
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Assessment of joint tenderness and swelling: A total of 68 joints were examined for
tenderness, including joints in the upper body (6), upper extremity (34), and lower
extremity (28). An assessment for swelling was made on 66 joints of the 68 joints
- evaluated for tenderness; the hip joints were excluded. Swelling and tenderness were

graded on a 4-point scale.

* Health Assessment Questionnaire - Disability Index (HAQ-DI);
(HAQ-DI) is a patient reported questionnaire that provides an assessment of the impact of
the disease and its treatment on physical function and disability.

* Patient’s Assessment of Arthritis Pain - Visual Analogue Scale (VAS);

* Patient’s Global Assessment of Disease Activity - VAS;

» Physician’s Global Assessment of Disease Activity - VAS;

* CRP; and

* Duration of morning stiffness. :
Defined as the time (hours) elapsed between the time of usual awakening (even if not in
the morning) and the time the patient was as limber as he/she would be during a day
involving typical activities. :

Inhibition of Progression of Structural Damage:

* mTSS;

» Joint erosion score; and

» Joint space narrowing score.
The inhibition of the progression of structural damage was assessed with the radiographs.
The mTSS, erosion score, and joint space narrowing score were used to assess the degree
of structural damage. Radiographs of the hands and feet were taken to assess disease
progression. A single posterior-anterior view of each hand and a single dorso-plantar
view of each foot were taken prior to first dose of investigational product at Baseline and
at Weeks 24 and 52/Withdrawal visit. Repeat radiographs up to 42 days after Baseline
were assessed using the van der Heijde modified Total Sharp Score (mTSS). This reading
was conducted centrally and independently by 2 of 3 experienced readers who were
blinded to the treatment arm and chronologic order.

Physical Function and Disability:

* HAQ-DJ;
* Short Form 36-item Health Survey, Physical Component Summary (PCS); and
* SF-36 Physical Functioning Domain.

Health-Related Quality of Life: '

» SF-36 Physical and Mental Component Summaries (PCS and MCS) and domains.
HRQoL was assessed using the Short Form 36-item Health Survey (SF-36). The SF-36 is
a generic instrument that assesses 8 domains, namely physical functioning, role physical,
bodily pain, general health, vitality, social functioning, role emotional, and mental health.
The 8 domains are summarized in 2 component summaries, the PCS and the MCS scores,
which are calculated based on the 8 domain scores according to Ware, 2001. A linear T-
score transformation method is used so that both PCS and MCS have a mean of 50 and a
standard deviation of 10 in the general U.S. population. This transformation is in contrast
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to the 0-100 scoring used for the eight domains (higher scores indicating better HRQOL).
The SF-36 was assessed at Baseline, Weeks 12, 24, 28, 32, 36, 40, 44, 48, and
52/Withdrawal visit.

Tiredness:

» Fatigue Assessment Scale (FAS);
Patients were asked the following question: "Please rate your fatigue (weariness,
tiredness) during the past week on a scale of 0-10" where 0 is "No fatigue" and 10 is
"Fatigue as bad as you can imagine". The FAS was assessed at Baseline, Weeks 1, 2, 4,
5,6,8,9,10, 12, 16, 20, 24, 28, 32, 36, 40, 44, 48, and 52/Withdrawal visit.

+ SF-36 Vitality domain.
The Vitality domain includes four questions that asks patients to rate their level of
tiredness (“tired”, “worn-out”) and energy (“full of pep”, “energy”) on a six-point scale.

Productivity:
» Work Productivity Survey (WPS)

The WPS is a 9-question instrument used to assess the impact of arthritis on productivity
within and outside the home during the preceding 4 weeks. One of the WPS questions
concerns the employment status, 3 relate to work productivity outside the home and 5 ask
about household work and daily activities. The WPS was assessed at Baseline, Week 4,
then every 4 weeks thereafter up to the Study Completion/Withdrawal visit.

Additional Efficacy Measures:

* Disease Activity Score (28) Erythrocyte Sedimentation Rate [DAS28(ESR)];
The disease activity score (DAS)28 [erythrocyte sedimentation rate (ESR)]: calculated
using the tender and swollen joint count (carried out on 28 joints), the ESR (mm/hour)
and the Patient’s Global Assessment of Disease Activity - VAS.

* DAS remission, defined as a DAS28(ESR) score <2.6. It is important to note that FDA does not

accept DAS remission as adequate to define remission as some patients meeting DAS remission

criteria still have active disease.

* European League against Rheumatism (EULAR)
EULAR response criteria: The DAS-based EULAR response criteria were developed to
measure individual response in clinical trials. The EULAR response criteria classify
individual patients as non-, moderate, or good responders, dependent on the extent of
change and the level of disease activity reached as described in Table 10.

Table 10. EULAR Response Criteria — 027

DAS28(ESR) Improvement from Baseline
Present >1.2 06t01.2 <0.6
DAS28(ESR)
<3.2 Good response Moderate response No response
3.2t05.1 Moderate response )
>5.1 Moderate response . Noresponse No response
* ESR;
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+ Changes in RA concomitant medication;

* Time to withdrawal due to lack of efficacy or adverse events (AEs) reflecting significant

worsening of RA;

* EuroQol-5D (EQ-5D) Health State Evaluation (Europe only);
EQ-5D is composed of a 5-item health-status measure (mobility, self-care, usual
activities, pain discomfort, and anxiety/depression) and a visual analogue scale (VAS).
Each of the 5 health states is divided into 3 levels: no problem, some or moderate
problems, and extreme problems and is scored as 1, 2, and 3, respectively. The EQ-5D
VAS records the respondent’s self-rated health status on a vertical 20 cm scale, 0 to 100
graduated (O=worst imaginable health status, 100=best imaginable health status). The
EQ-5D was assessed at Baseline, Weeks 12, 24, 28, 32, 36, 40, 44, 48, and
52/Withdrawal visit.

* Healthcare Resource Utilization (HCRU) Questionnaire
HCRU is a study-specific questionnaire developed to capture data regarding resource
utilization during the study, such as additional physician outpatient visits,
hospitalizations, medical procedures, and home care visits. The HCRU was assessed at
Baseline, Week 4, followed by every 4 weeks thereafter up to the Study Completion
/Withdrawal Visit. ’

Pharmacokinetic/ Immunogenicity Variables - 027
* Plasma concentrations of CZP; and
* Plasma concentrations of anti-CZP antibodies.

Safety - 027

Safety variables included AEs, extent of exposure, laboratory values (hematology, biochemistry,
urinalysis and auto-antibodies), vital signs, urine pregnancy testing, physical examination, body
mass index, concomitant medications, and chest X-ray. A serious AE (SAE) was any untoward
medical occurrence that at any dose: 1) resulted in death; 2) was life-threatening; 3) required
inpatient hospitalization or prolongation of existing hospitalization; 4) resulted in persistent or
significant disability/incapacity; 5) was a congenital anomaly or birth defect; 6) was an infection
that required treatment with parenteral antibiotics; 7) important medical events, which based on
medical or scientific judgment, may have jeopardized the patient, or may have required medical
or surgical intervention to prevent any of the above.

Patients were monitored for AEs, including SAEs, from Screening through the follow-up visit
12 weeks after last dose. Details (duration, intensity, relationship to investigational product,
action taken, outcome, and seriousness) were recorded on the case report form (CRF).

Other Investigations - 027

Magnetic resonance imaging (MRI) assessments of patients’ hands and feet were performed at
Baseline and Weeks 12, 24, and 52/Withdrawal visit, for a subgroup of patients (approximately
50). All patients at sites with adequate MRI facilities were to have MRI assessments until
approximately 50 patients in the study have undergone these assessments. Measurements from
the MRI scans were for exploratory purposes only and made by a central reader. Analysis of
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MRI data will be conducted at a later stage and reported separately. These imaging readings have
not yet been completed, and will be reported upon separately.

Statistical and Analytical Methods - 027

Study Populations

The Intent-to-Treat (ITT) population consisted of all randomized patients. In the case of dosing
administration error, analyses on the ITT Population were conducted according to randomized
treatment. This was the primary efficacy population.

The per-protocol (PP) populations were a subset of the ITT population, consisting of those -
patients who had no major protocol deviations affecting either primary efficacy variable or
relating to the integrity of the study conduct, as confirmed during a pre-analysis review prior to
unblinding of the data. Major protocol deviations included inclusion and exclusion criteria
deviations, study medication compliance deviations, study visit compliance deviations, and
receipt of a prohibited concomitant medication.

Post-Baseline deviations did not necessarily lead to exclusion of a patient from PP analyses but
may have led to exclusion of data. The date from which a patient was excluded was confirmed
during the pre-analysis meeting, in addition to the classification of patients to patient
populations. These PP populations were used for sensitivity analyses on the primary endpoints
only and for summary statistics of the demographic characteristics at Baseline. The 2 PP
populations were PP (Signs and Symptoms) and PP (Structural Damage).

The safety population consisted of all patients who received at least 1 injection of investigational
product. In the case of dosing administration error, analyses on the safety population were
conducted according to actual treatment received.

Efficacy and Safety Analyses

As explained by the sponsor, for the primary analysis of ACR20 response at Week 24, treatment
comparisons versus PBO for the 2 CZP dose groups were performed using logistic regression,
with factors for treatment and region. The treatment effect was estimated using the odds ratio and
corresponding 97.5% confidence interval (CI) obtained by fitting this model. Several sensitivity
analyses were also performed. For change from Baseline in the mTSS, treatment comparisons
versus PBO for the 2 CZP dose groups were performed using an analysis of covariance
(ANCOVA) model on the ranks, with treatment and region as factors and rank Baseline mTSS as
covariate. The treatment effect was estimated by Hodges-Lehmann point estimate of shift and
97.5% exact CI. The study was considered successful for the treatment of signs and symptoms
primary objective if at least 1 of the 2 dose comparisons was statistically significant for the
ACR20 responder endpoint. It was also declared successful for the inhibition of progression of
structural damage objective if, given that the ACR20 endpoint was significant, the mTSS
primary endpoint was also statistically significant for the same dose comparison. Analyses of the
secondary and exploratory efficacy parameters were similar to those employed for the primary
efficacy analyses. See Section 6.1 Efficacy Results for the Individual Study Conduct, Study 027.

35



Clinical Review
Carolyn L. Yancey, MD
BLA 125271 CIMZIA® (certolizumab pegol) in Rheumatoid Arthritis

Protocol Violations — 027

Signs and Symptoms

In the PP (Signs and Symptoms) population, 42 patients (4%) were excluded: the CZP 200 mg +
MTX group had the highest number of patients with at least 1 Per Protocol Total (PPT) deviation
23 (6%). The CZP 400 mg + MTX group had 12 (3%) patients with deviations, and the PBO +
MTX group had 7 (4%) patients. Patients with at least 1 PPT deviation were excluded from the
PP Population. The most common protocol deviation was “ineligibility in general,” which
occurred in 5 (3%) patients in the PBO + MTX group, 11 (3%) patients in the CZP 200 mg +
MTX group, and 6 (2%) patients in the CZP 400 mg + MTX group.

Structural Damage

In the PP (Structural Damage) populatlon 43 patients (4%) overall were excluded: the CZP 200
mg + MTX group had the highest number of patients with at least 1 PPT deviation (22, 6%). The
CZP 400 mg + MTX group had 13 (3%) patients with deviations, and the PBO + MTX group
had 8 (4%) patients. The most common protocol deviation was “ineligibility in general,” which
occurred in 5 (3%) patients in the PBO + MTX group, 11 (3%) patients in the CZP 200 mg +
MTX group, and 6 (2%) patients in the CZP 400 mg + MTX group. The more common
deviations included changes in NSAID dosing within 14 days of an arthritis assessment, changes
in MTX dosing, Baseline chest X-rays not being performed within window and withdrawal X-
ray of hands and feet not being performed. As explained by the sponsor, despite their occurrence,
the patients remained in the study; however, they were partially (on a defined date) excluded

* from the PP population analysis.

Patient # 052/002 and patient # 212/011 had their study treatment blind broken by the
investigator.
= Patient # 052/002 was unblinded by the investigator due to an outcome of death
resulting from an SAE of myocardial infarction. '
= Although the specific cause for unblinding is unknown, Patient 212/011 was discontinued
due to adverse events of lung infiltration and pleurisy. '

Study CDP870-050 (Study - 050)

Title - 050

A Phase 3, multi-center, double-blind, placebo-controlled, parallel-group, 24-week study to
assess the efficacy and safety of 2 dose regimens of liquid certolizumab pegol as additional
medication to methotrexate in the treatment of signs and symptoms of rheumatoid arthritis and in
prevention of joint damage in patients with active rheumatoid arthritis who have an incomplete
response to methotrexate. (Study period: June 30, 2005 to September 19, 2006)

Primary Objectives - 050

1. The primary objective of the Study 050 was to compare the efficacy of 2 dose regimens ofa
liquid formulation of CZP in combination with MTX to MTX alone in the treatment of signs and
symptoms in patients with active rheumatoid arthritis (RA).
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Secondary Objectives - 050

The secondary objectives were to assess the 2 dose regimens of CZP in combination with MTX
compared to MTX alone in terms of the: :

1. Safety and tolerability in patients with active RA

2. Prevention of joint damage in patients with active RA

3. Physical function and disability in patients with active RA

4. Health Outcome Measures (Health-Related Quality of Life [HRQOL], tiredness [fatigue],
productivity) in patients with active RA

5. Assessment of the pharmacokinetic (PK) profile and anti-CZP antibody profile of 2 dose
regimens of liquid formulation CZP in combination with MTX.

Study Design - 050

As shown in Figure 3, this was a double-blind, randomized, multicenter, placebo-controlled,
parallel-group study which assessed the efficacy and safety of 2 dose regimens of liquid CZP
administered subcutaneously (sc) in combination with background MTX compared to
background MTX alone in the treatment of signs and symptoms in patients with active RA and
an incomplete response to MTX.

Study Conduct - 050

Study 050 consisted of a Screening visit, a 24-week treatment period, and a 12 week Follow-up
visit. Patients were randomized to 1 of the following 3 treatment groups in a 2:2:1 ratio:

1) CZP 200 mg q2w (given as 2 sc injections: 1 injection of CZP 200 mg and 1 injection of
PBO) following an initial regimen of CZP 400 mg at Baseline, Week 2 and Week 4 (given as 2
sc injections of CZP 200 mg);

2) CZP 400 mg every 2 weeks (given as 2 sc injections of CZP 200 mg); and 3) PBO (O 9%
preservative free saline solution) every 2 weeks (given as 2 sc injections). As with Study 027,
patients continued MTX with or without folic acid at the same dose as at entry (unless there was
a need to reduce the dose for toxicity).

Patients were assessed for safety and efficacy, including physical function, HRQOL, tiredness
(fatigue), productivity, disease activity, arthritis pain, and PK/immunologic variables throughout
Study 050.

In order to address ethical issues in regard to continuing patients on PBO past 16 weeks if there
was no response, designated patients that failed to achieve an ACR20 response at Week 12,
(confirmed at Week 14), were designated as treatment failures. After the Week 14 visit, these
patients were withdrawn and offered the choice of entering the open-label extension Study 051 at
Week 16. Patients had a Follow-up visit 12 weeks after their last dose of investigational product
unless they continued into Study 051. Patients who entered Study 051 prior to completing all of
the study visits were to have a Follow-up visit 24 weeks after their Study 050 Baseline visit.
Fifteen patients were excluded from Study 050, Site # 104, Lithuania) due to fraud and
misconduct. See Section 3.1 ETHICS AND GOOD CLINCIAL PRACTICES, Subsection 3.1
Submission Quality and Integrity.
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5. Active RA disease at Screening and Baseline as defined by:

* > 9 tender joints

* > 9 swollen joints

.+ And fulfillment of 1 of the following 2 criteria:

a. > 30 mm/hour erythrocyte sedimentation rate (ESR) (Westergren), or

b. C-reactive protein (CRP) >15 mg/L.
6. Received treatment with MTX (with or without folic acid) for at least 6 months prior to the
Baseline visit. The dose of MTX had to have been stable for at least 2 months prior to the
Baseline visit. The minimum dose of MTX had to be equivalent to 10 mg weekly.
7. Willing to attend Week 24 for X-ray of the hands and feet even if they were no longer
receiving study treatment but had not withdrawn informed consent.
8. Able to understand the information provided to them and give written informed consent.

Exclusion Criteria - 050

Patients who met any of the following criteria were to be excluded from Study 050 participation:
1. Diagnosis of any other inflammatory arthritis (e.g., psoriatic arthritis or ankylosing
spondylitis).

2. A secondary, non-inflammatory type of arthritis (e.g., osteoarthritis or fibromyalgia) that in
the Investigator’s opinion was symptomatic enough to interfere with evaluation of the ¢ffect of
CZP on the patient’s primary diagnosis of RA.

3. History of an infected joint prosthesis at any time with prosthesis still in situ.

Exclusions, Previous Clinical Trial and Previous Biologic Therapy - 050

1. Received any experimental non-biological therapy, within or outside a clinical trial in the 3
‘months prior to Baseline. _

2. Received any biological therapy for RA within 6 months prior to Baseline, except for
etanercept and anakinra, where 3 months prior to Baseline was acceptable.

3. Previous treatment with a biological therapy for RA that resulted in a severe hypersensitivity
reaction or, an anaphylactic reaction. Patients who previously had not responded to treatment
with an anti-TNF drug were also excluded.

4. Were lactating and/or pregnant, or planned to become pregnant during the trial or -

within 3 months following the last dose of investigation product.

Exclusions, Medical History - 050

1. If female of childbearing potential, was not practicing effective birth control. All female
patients had to have a negative serum pregnancy test before study entry and a negative urine
pregnancy test immediately before every CZP administration.

2. History of chronic infection, recent serious or life-threatening infection (within 6 months,
including herpes zoster), or any current sign or symptom that may have indicated an infection
(e.g., fever, cough). ‘

3. History of tuberculosis (TB) or positive chest X-ray for TB or positive purified protein
derivatives (PPD) skin test (defined as positive induration per local medical practice). Patients
with a positive PPD skin test associated with previous vaccination where there was no clinical or
radiographic suspicion of TB could have been enrolled at the discretion of the Investigator.
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Consideration was given to the fact that a positive PPD skin test with prior vaccination dose did
not exclude latent TB.

4. History of a lymphoproliferative disorder including lymphoma or signs and symptoms
suggestive of lymphoproliferative disease at any time.

5. Were at a high risk of infection in the Investigator’s opinion.

6. Known positive hepatitis B surface antigen test and/or hepatitis C antibody test result.

7. Received any vaccination (live or attenuated) within 8 weeks prior to Baseline. (Influenza and
Pneumococcal vaccines were allowed).

8. Active malignancy of any type or a history of malignancy (except basal cell carcinoma of the
skin that had been excised prior to study start).

9. History of blood dyscrasias.

10. Current or recent history of severe, progressive, and/or uncontrolled renal, hepatic,
hematological, GI, endocrine, pulmonary, cardiac, neurological, or cerebral disease.

11. Known human immunodeficiency virus infection.

12. New York Heart Association 1964 class III-IV congestive heart failure.

13. History of, or suspected, demyelinating disease of the central nervous system (e.g., multiple
sclerosis or optic neuritis).

14. History of an adverse reaction to PEG or a protein medicinal product.

15. Any other condition, which in the Investigator’s judgment made the patient unsuitable for
inclusion in the study.

Removal of Patients from Study - 050
This portion of the protocol is similar to that described for Study 027.

Treatment - 050 :

Patients were randomized to 1 of the following 3 treatment groups in a 2:2:1 ratio:

1. CZP 200 mg every 2 weeks (given as 2 sc injections: 1 injection of CZP 200 mg and 1
injection of placebo) following an initial loading regimen of CZP 400 mg at Baseline, Week 2
and Week 4 (given as 2 sc injections of CZP 200 mg).

2. CZP 400 mg every 2 weeks (given as 2 sc injections of CZP 200 mg).

3. Placebo (0.9% preservative free saline solution) every 2 weeks (given as 2 sc injections).

Investigational Product Formulation - 050

Earlier clinical studies of CZP used either a reconstituted lyophilized formulation (Study 011,
014 and 027) or a different liquid formulation (Study 004). Study 050 used a new liquid
formulation, which was compared to the lyophilized formulation in a bioavailability study (Study
038). ‘ :

Prior and Concomitant Medication - 050
Patients would be excluded who did not meet the concomitant medication criteria (Table 11).
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Table 11. Prior and Concomitant Medication, Study 050

Drug clazs Dose Exclusion Criteria

Analgesice Any dose In the: 24 hows pricr to the Bazelne arthraiin
assessment.

NEAIDCOX-3 inlubitors Any dose regimen Any change in dose ragimen inths 14 days
prior to Baseline Artlnitis Assessment

Oral corticosteroids Maxiomnn dose allowed | Any change m dose 11 the 28 days prior to the -

ot greater than 10 mg Baseline arthritis assessment.
prednisone {or
equivalent) per day

IMTVAL corheastercids Any dose I the 28 days prier to the Baselme arthrihis
assessment.

1A hyaharonic acid Any dose In: the 28 day's prior to the Baseline arthrifis
assessment

DMARDs — zulfazalazine, Any doze Inthe 28 days pricr to the Baseline arthritiz

azatluoprine, cyclosporin, assessment.

hydroxychloroquine,

chloroquine, pextcillanmme,

gold, c'ydnphusphamlde.

DMARDs — leflunomide Any dose In the 6 months prior to the Baseline arthritis
assessment untess a cholestyramine washout
had been perfonmed (zecording o local
guidelines); in which case, 28 days prior to the
Baseline arthritis assessment was acceptable.

Study Schedule of Visits and Events - 050
Table 12 includes the schedule of study visits and events for Study — 050. Pharmacokinetic,
~ pharmacodynamic and safety measurements are also listed in the flow chart.

Table 12. Schedule of Study Visits and Events - 050
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Continued, Table 12.

Protocol Activity Screeuingm Baseline
Weel: Number ~Jdtg-1 a 1|2 ]d|5]6|8]e[10] 12 |14 18] 18 |20 | 22 [ 2&"W | ZWFG |
Visit Number 1 2 3456 |7{8|9(10] 11 |I2|13|MH|15]16] 17 i8
Concomitant Medication X XXIXXXIX[XI XX [X[X{X[|XIX X X
Adverse Bvents X XXX ¥j¥@i¥|xj¥lxi¥xjxjx|1zix X X
CZP or Placebo Administarion™) X X|x| [%x][X X[xxX|x[x[x|X
W Crreening PEniod, 7 10 28 GAY DLNY fo Daseline Wint. ratents $Bto 72 after the Screening visit to have their [ T

™ Foligweup (FU) visit was performed 13 weeks afer the last dose for patieats who discontinued treatment early. or completad the stady and did not enter the open-label
follow—up study (COPEI0-051). :

= Dulse, systolic/diastolic blood presoure, femperature and respiration rate were within 13 minates prior to dosing and repeatad 20 te 40 wénntes after dusing.
“ Tnclndes CRP and ESR.
0 Witkin 3 morths prior to Baseline visit.
b Pa%’u;&hgmafoﬂmmx—mypuﬁmedﬂm after iheir Baseline visit. This iccluded patients premamrely withdrana from weatment and those who
entered 7! . '
® Takeq priorto first dosing. & repeat X-ray was permitted within 14 days of the Basetine visit in the event the original Bazelins X-ray was not evaluzble
NHLG-DL, Patient's Assessment of Arthritis Pain - VAS: Patient’s Global Assessment of Disease Activity - VAS; Duration of marning stiffness
% Swollen joint and tender joint count; Physician’s (obal Assessment of Disesse Activity - VAS
¢ Servan pregnancy test at the Screening visit avd nrine pregrancy tests at the Baseline visit, Weeks 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 23, (prioe to dosing) and
Week 18/ Withdrawn! visit and Pollow—zp visifs.
If 2 patient was 25 duys Iate for 2 dosing wisit, the investigational prodisct was not adeinistered. The pest dose was given at the negt scheduled visit If a pationt was
*5 days Iate for »1 dosirg visit, the site contacted the medical moaiter for instructions on how to proceed

Primary Efficacy Endpoint — 050
* ACR-20 at Week 24 (Visit 17) was the primary efficacy variable.

Secondary Efficacy Endpoints — 050

Treatment of Signs and Symptoms

* ACR-20/50/70 response

» Number of tender joints

 Number of swollen joints- _

* HAQ-DI (Physical Function and Disability)

» Patient’s Assessment of Arthritis Pain - VAS

* Patient’s Global Assessment of Disease Activity - VAS
* Physician’s Global Assessment of Disease Activity - VAS
* CRP

» Duration of morning stiffness

Inhibition of Structural Damage
* mTSS

« Joint erosion score

» Joint space narrowing score

Physical Function and Disability

* HAQ-DI

* Short-Form 36-item Health Survey (SF-36) Physical Component Summary
* SF-36 Physical Functioning domain

Health-Related Quality of Life : )
» SF-36 Physical and Mental Component Summaries and domains

Tiredness
* FAS
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» SF-36 Vitality domain

Productivity
» Work Productivity Survey (WPS)

Additional Efficacy Measures

» Disease Activity Score [DAS28(ESR)]

* European League against Rheumatism (EULAR) Response

* ESR

*» Changes in RA concomitant medication

* Time to withdrawal due to lack of efficacy or AEs reflecting significant worsening of RA
* EQ-5D Health State Evaluation (EU only)

» Healthcare Resource Utilization (HCRU) Questionnaire

Pharmacokinetic/ Immunogenicity Variables - 050
* Plasma concentrations of CZP
* Plasma concentrations of anti-CZP antibodies

Safety - 050

Safety variables included AEs, extent of exposure, laboratory values (hematology, biochemistry,
urinalysis, and auto-antibodies), vital signs, urine pregnancy testing, physical examination, body
mass index, concomitant medications, and chest X-ray. A serious AE (SAE) was any untoward
medical occurrence that at any dose: 1) resulted in death; 2) was life-threatening; 3) required in-
patient hospitalization or prolongation of existing hospitalization; 4) resulted in persistent or
significant disability/incapacity, or 5) was a congenital anomaly or birth defect; 6) was an
infection that required treatment with parenteral antibiotics; or 7) other important medical events
which based on medical or scientific judgment may have jeopardized the patient, or may have
required medical or surgical intervention to prevent any of the above.

Patients were monitored for AEs, including SAEs, after signature of the Informed Consent
- until the Follow-up visit 12 weeks after last dose. Details (duration, intensity, relationship to
investigational product, action taken, outcome, and seriousness) were recorded on the CRF.

Statistical Methods - 050

Study Populations :

The intent-to-treat (ITT) population consisted of all randomized patients. In the case of dosing
administration error, analyses on the ITT population were conducted according to randomized
treatment. This was the primary efficacy population.

The per-protocol (PP) population was a subset of the ITT population, consisting of those patients
who had no major protocol deviations, as confirmed during a pre-analysis review prior to
unblinding of the data. The PP population was used for sensitivity analyses on the primary
endpoints only and for some background and demography tables (e.g., Demography, History of
RA, RA Baseline Characteristics, PPD Skin Test Results, Summary of Past DMARD Medication
for RA, Summary of past TNF inhibitor or other biological medication for RA, Summary of

43



Clinical Review
Carolyn L. Yancey, MD
BLA 125271 CIMZIA® (certolizumab pegol) in Rheumatoid Arthritis

Concurrent RA Medications at Baseline, Summary of Previous Medications, Summéry of
Concurrent Medications, Summary of Concomitant Medications, and Summary of Post-
Treatment Medications).

The safety population consisted of all patients who took investigational product. In the case of
dosing administration errors, analyses on the Safety population were conducted according to
actual treatment received.

Efficacy and Safety Analyses

For the analysis of ACR20 response at Week 24, patients who withdrew for any reason or used
rescue medication were considered as non—responders from that time-point onwards. Treatment
comparisons versus PBO for the 2 CZP dose groups were performed using logistic regression
with factors for treatment and region. The treatment effect was estimated using the odds ratio and
corresponding 97.5% CI obtained by fitting this model. Several sensitivity analyses were also
performed. The study was considered successful for the treatment of signs and symptoms
objective if at least 1 of the 2 dose comparisons was statistically significant for the ACR-20
endpoint. The ACR20 responder rate at Week 24 was also analyzed for the PP population. This
analysis was to be considered supportive of the primary efficacy analysis.

Analyses of the secondary and exploratory efficacy parameters were generally similar to those
employed for the primary efficacy analyses. Adverse events (AEs) were classified according to
the Medical Dictionary for Regulatory Activities (MedDRA). Incidence tables were used to
summarize AEs. The proportion of patients with antibodies to CZP was summarized, as were
shifts in autoantibody presence (anti-double-stranded DNA [anti-dsDNA] and antinuclear
antibodies [ANA]).

Protocol Deviations and Vielations - 050

Patients with at least 1 per-protocol total (PPT) deviation were excluded from the PP population.
The CZP 200 mg + MTX group had the highest number of patients with at least 1 Per Protocol
Total (PPT) deviation (15 patients, 6%). The CZP 400 mg + MTX group had 8 (3%) patients
with deviations, and the PBO group had 2 (1.6%) patients.

Major Deviations

Only major deviations impacted the Study 050 analysis populations. As reported by the sponsor,
for the 25 patients excluded from the PP population, there were a total of 55 protocol violations,
comprising 25 minor and 30 major protocol violations. The most common protocol deviation
was “ineligibility in general,” which occurred in 1 (0.8%) patient in the PBO group, 8 (3%)
patients in the CZP 200 mg + MTX group, and 6 (2%) patients in the CZP 400 mg + MTX
group.

Overall, 80 (13%) patients had at least one partial deviation and were excluded from the relevant
PP Population from the date of first partial deviation. Prohibited medication/treatment in the
treatment period was the most common cause of partial exclusion from the PP population (9% of
patients).
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Study CDP870-014 (Study 014)

Title - 014

Efficacy and Safety of CDP870 400 mg Subcutaneously in Combination with Methotrexate
Compared to Methotrexate Alone in the Treatment of the Signs and Symptoms of Patients with
RA who are Partial Responders to Methotrexate (Study period October 23, 2002 to January 12, 2004)

Primary Objective - 014

The primary objective of this study was to compare the efficacy of CZP in combination with
MTX to MTX alone in treating the signs and symptoms of patients with RA who are partial
responders to MTX. -

Secondary Objectives - 014

1. To evaluate the safety and tolerability of CZP in combination with MTX;

2. To characterize the effect of CZP in combination with MTX on health outcomes measures;

3. To characterize the immunogenic profile of CZP when it is used as combination therapy with
MTX;

4. To determine systemic exposures of CZP.

Study Design - 014

Study 014 was a 24-week, multi-center, double-blind, randomized, placebo-controlled, parallel
group study designed to compare the efficacy of CZP 400 mg sc qg4w in combination with MTX
(15 to 25 mg/week [doses as low as 10 mg were permitted if reduced due to toxicity) to MTX
alone in treating the signs and symptoms of patients with RA who are partial responders to
MTX. :

Study Conduct - 014

It was planned that a minimum of 300 patients would be screened, and 250 patients (125 per
treatment arm) would be randomized. Patients who completed Study 014 or who withdrew on or
after the Week 12 visit were eligible to participate in the open-label safety Study 015, unless they
were withdrawn from Study 014 due to non-compliance or a possibly study drug-related adverse
event (AE).

Patients were required to visit the investigational site up to 14 occasions (depending on whether
they completed the study: Screening, Baseline, Week 1, 2, 4, 8; 12, 16, 20, 21, 22, 24, Follow-up
Visit 4, and 12 Weeks after Last Dose) for assessments and study procedures. Female subjects
participating in Austria were additionally seen at 8 weeks after the.last dose for a pregnancy test.
If the patient did not participate in the open-label study or if the patient withdrew from Study 014
study before Week 12, follow-up visits occurred 4 and 12 weeks after the last dose of CZP 400
mg.

Study Population and Sample Size - 014

The sample size for Study 014 was based on the expected percent of responders to ACR20
criteria. It was anticipated that 30% of MTX alone patients and 50% of patients assigned to
receive CZP + MTX treatment would achieve an ACR20 response at Week 24. A sample of 125
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per treatment group would be sufficient to detect the above difference with an o = 0.05 (two-
sided test) and a power of 80%. It was planned to enroll 250 patients with projected retention of
243 patients for the efficacy modified intent-to-treat (mITT) analyses and projected retention of
243 patients for the safety analyses.

Patients 18 to 75 years of age, diagnosed with RA of at least 6 months duration as defined by the
1987 ACR, received MTX for at least 6 months, and on a stable dose of MTX between 15 and 25
mg/week for at least 8 weeks prior to the first dose of study medication (doses as low as 10 mg
were permitted if reduced due to toxicity), who met all other inclusion/exclusion criteria, were
considered eligible to enroll in Study 014.

Inclusion Criteria - 014
Patients who met the following inclusion criteria were eligible for enrollment into Study 014:
1. 18 to 75 years of age, inclusive;
2. If female and of childbearing potentlal she agreed to participate in this study by providing
written informed consent, had been using adequate contraception since last menses, was to use
adequate contraception during the study and for 12 weeks after the study, was not lactating, and
had a negative serum pregnancy test at Screening, and negative urine test on the day of receiving
the first dose of study medication;
3. Had a diagnosis of adult-onset RA of at least 6 months duration as defined by the 1987 ACR
classification criteria;
4. Had active disease at Screening and Baseline as defined by:

> 9 tender joints

> 9 swollen joints and fulfilled 1 of the following 3 criteria:

> 45 minutes duration of morning stiffness,

> 28 mm/hour ESR (Westergren), or

C-Reactive Protein (CRP) > 10 mg/L (> 1.0 mg/dL);
5. Had received MTX for at least 6 months and been on stable dose of MTX between 15 and 25
mg/week for at least 8 weeks prior to the first dose of study medication, and was expected to
_ remain stable on this medication for the next 6 months. A MTX dose of 10 to 15 mg/week was
‘acceptable in case a patient’s dose had previously been reduced from 15 to 25 mg/week because
of toxicity;
6. Had been on a stable dose of folic acid for at least 4 weeks prior to the first dose of
study medication;
7. Had discontinued all other DMARD therapy (except MTX) for at least 28 days prior to
first dose of study medication;
8. Had provided written informed consent before undergoing any study procedures.

Exclusion Criteria - 014

Patients could not enter the study if any of the following criteria applied:

1. Diagnosis of any other inflammatory arthritis (e.g., psoriatic arthritis or ankylosing
spondylitis);

2. A secondary, non-inflammatory type of arthritis (e.g., osteoarthritis or fibromyalgia)
that in the Investigator’s opinion was symptomatic enough to interfere with evaluation
of the effect of CZP on the patient’s primary diagnosis of RA;
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3. A history of chronic infection, recent serious or life threatening infection (within

6 months, including herpes zoster), or any current sign or symptom which indicated an
infection (e.g., fever, cough);

4. History of tuberculosis or positive chest X-ray for tuberculosm or positive (deﬁned as positive
induration per local medical practice) purified protein derivative (PPD) skin test (Mantoux test).
Patients with a positive PPD skin test who had received a Bacillus of Calmette and Guerin
(BCG) vaccination and had a negative chest X ray for tuberculosis could have been enrolled;
5. A history of an infected joint prosthesis at any time with prosthesis still in situ;

6. Known human immunodeficiency virus (HIV) infection;

7. A positive hepatitis B surface antigen test and/or hepatitis C antibody test result during the
Pretreatment Period;

8. Active malignancy of any type or a history of malignancy except basal cell carcinoma of the
skin that had been excised prior to study start;

9. Current or recent history of severe, progressive, and/or uncontrolled renal, hepatic,
hematological, gastrointestinal, endocrine, pulmonary, cardiac, neurological, or cerebral disease;
10. The patient had New York Heart Association (NYHA) class III-IV congestive heart failure
requiring medical treatment;

11. History of, or suspected, demyelinating disease of the central nervous system (e.g. multiple
sclerosis or optic neuritis); Uncontrolled diabetes mellitus type I or type II as defined as
hemoglobin Alc (HbAlc) > 8.5%;

13. Patient was wheelchair bound or bedridden;

14. Persistently abnormal aspartate aminotransferase (AST) or alanine aminotransferase

(ALT) results, i.e., greater than 1.5 times the upper limit of normal;

15. Hemoglobin levels <9 mg/dl or hematocrit < 30%;

16. Total white blood cell (WBC) count of < 3.0 x 109/L (< 3000/mm3);

17. Platelet count < 100 x 109/L (< 100,000/mm3);

18. Serum creatinine greater than 1.5 times the upper limit of normal for the patient based on
their age and sex;

19. Concurrent use of oral corticosteroids unless at a stabilized dose of < 10 mg/day prednisone
(or its equivalent) for 4 weeks prior to enrollment into the study and remained at that dose during
the study. NSAIDs, COX-2 specific inhibitors must have been at a stabilized dose for 4 weeks
prior to enrollment into the study and must have remained at that dose during the study;

20. Intra-articular, intramuscular, or IV corticosteroids in the 4 weeks preceding dosing;

21. Injection of hyaluronic acid in the 4 weeks prior to Baseline;

22. Use of analgesics within 4 days prior to Baseline assessments (paracetamol/ acetaminophen
within 24 hours). Continuous treatment with aspirin < 325 mg/day when stable for at least 28
days prior to the first dose of study medication for non-arthritic reason was permitted,

23. Prior treatment with a TNF blocking agent including CZP;

24. A history of an adverse reaction to polyethylene glycol (PEG) or murine (mouse) derived
product; .

25. Recelpt of any experimental, unregistered therapy or biological therapies for RA, within 6
months prior to study entry (Screening);

26. Any other condition which in the Investigator’s judgment would have made the patient
unsuitable for inclusion in the study.
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Removal of Patients from Study - 014
Patients were free to withdraw from Study 014 at any time, without prejudice to their continued
care. See Study 027, as the criteria of this protocol section are comparable.

Treatment - 014

Each patient received either CZP or PBO together with their ongoing dose of MTX. The

investigational drug supplies, provided by Pharmacia/Pfizer, consisted of the following:
* CZP for injection 200 mg/vial: lyophilized solid in 5§ mL glass vial;
* PBO for CZP: 70% weight-to-weight (w/w) sorbitol solution in 5 mL glass vial;
* MTX was supplied by local prescription.

Dose Selection - 014

Initial clinical data from Study 004 suggested that CZP 400 mg sc q4w had clinical act1v1ty in
treating the signs and symptoms of RA and was well-tolerated. Study 004 was a multi-center,
double-blind, placebo-controlled study that assessed the safety and efficacy of sc CZP doses of
50 mg, 100 mg, 200 mg, 400 mg, 600 mg, and 800 mg vs PBO after 12 weeks (study drug
‘administered at 0, 4, and 8 weeks).

Prior and Concomitant Medications - 014

The following medications were prohibited for the duration of the study:

1. Any experimental therapy or biological therapy;

2. Any Biological Response Modifier that blocked TNF- -0, (either approved or experimental, e.g.,
etanercept, infliximab, adalimumab);

3. Intra-articular, peri-articular, intramuscular or IV corticosteroids;

4. DMARDs other than MTX, e.g., hydroxychloroquine, sulfasalazine, leflunomide, gold,
cyclosporin, D-penicillamine, azathioprine; .

5. Hyaluronic acid injections;

6. Oral corticosteroids, NSAIDs, or COX-2 specific inhibitors unless at a stabilized dose for 4
weeks before enrollment and remained at that dose during the study. Stabilized oral cortico-
steroids must have been < 10 mg prednisone or equivalent/day. Corticosteroids for derma-
tological use and nasal sprays were allowed;

7. For treatment of an RA flare or other painful conditions, paracetamol/acetaminophen (limited
to <2 g per day prior to Amendment 3), codeine, oxycodone, hydrocodone, propoxyphene and
tramadol were allowed (after Amendment 3) for no more than 3 consecutive days and on no
more than 2 occasions. The use of these analgesics was not allowed within 24 hours prior to the
arthritis assessments at any visit. The reason for use of these analgesics must have been recorded
in th