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July 1, 2008

Nicole Vesely, Pharm.D.
Advisors and Consultants Staff
FDA, CDER, OEP

HFD-21, Room 1093

5630 Fishers Lane

Rockyville, MD 20857-1734

Re: BLA 125276 ACTEMRAR® (tocilizumab, MRA, RO4877533)
For the Treatment of Adult Onset Rheumatoid Arthritis
GENERAL CORRESPONDENCE: ACTEMRA Briefing Package for the July 29, 2008 Arthritis
Advisory Committee Meeting

Dear Dr. Vesely

Reference is made to Hoffmann-La Roche Inc.’s Biologics License Application (BLA), submitted under
section 351 of the Public Health Service Act and in accordance with 21 CFR 601 supporting the use of
ACTEMRA® for the treatment of patients with Adult Onset Rheumatoid Arthritis.

Reference is made to the letter from Dr. Nicole Vesely, dated April 7, 2008, which provides details on
the Sponsor and FDA’s briefing package for the July 29, 2008 Arthritis Advisory Committee Meeting
which has been scheduled to discuss ACTEMRA (tocilizumab) for the proposed treatment of adult
patients with moderately to severely active rheumatoid arthritis. As requested in your letter, 30
electronic CD copies and 12 paper copies of the Sponsor's background package, available for public
disclosure, are included in this submission.

Should you have any questions concerning this submission, please feel free to contact the
undersigned.

Sincerely,

H MANN-LA ROCHE INC.
W 1,

Matthew W. Lamb, Pharm.D.
Director

Global Regulatory Affairs
(973) 562-2833 (phone)
(973) 562-3700 (fax)

SK/ic
Attachments
HLR No. N2008-01875

Desk copies: Ms. Sharon Turner-Rinehardt (3 copies)

Hoffmann-La Roche Inc. 340 Kingsland Street
Nutley, New Jersey 07110-1199
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1. EXECUTIVE SUMMARY

This document provides background information on the clinical development program for
tocilizumab and summarizes the efficacy and safety data supporting its use in the
treatment of rheumatoid arthritis (RA).

Actemra (tocilizumab; also known as myeloma receptor antibody [MRA]) is a
recombinant humanized mouse anti-human interleukin-6 receptor (IL-6R) monoclonal
antibody that binds specifically and with similar affinity to both soluble IL-6R (sIL-6R)
and membrane-bound IL-6R (mIL-6R). Tocilizumab inhibits both sIL-6R- and
mIL-6R-mediated signaling by preventing the binding of the IL-6/IL-6R complex to
gp130 on cell surfaces.

The clinical development program evaluated the effects of tocilizumab on signs and
symptoms of RA, physical function, and health-related quality of life in five pivotal
clinical trials: three in patients with an inadequate response to disease modifying
anti-theumatic drugs (DMARDs), one in patients who failed anti-tumor necrosis factor
(TNF) therapy, and one monotherapy study in patients with limited or no exposure to
methotrexate (MTX). One of the five clinical studies continued for 2 years to assess both
prevention of joint damage and improvement in physical function at 1 year (with
confirmation at 2 years). Overall, 4211 patients were included in the clinical program and
over 2500 patients have been followed in long-term extension studies.

Tocilizumab demonstrated robust and consistent efficacy in DMARD-inadequate and
anti-TNF inadequate responders (Table 1 and Table 2, respectively).

Table 1 Percentage of Patients with an ACR20, ACR50, and ACR70
Response at Week 24: DMARD-Inadequate Responders:
6-Month Pooled Data (ITT Population)

Parameter Placebo + DMARD TCZ 4 mg/kg + MTX TCZ 8 mg/kg + MTX

(N=1010) (N=612) (N=1406)

ACR20 25.8% 49.7% 59.2%

ACRS50 9.6% 27.3% 37.0%

ACR70 2.4% 11.4% 18.5%

MTX=methotrexate; TCZ=tocilizumab
All tocilizumab treatment groups were statistically superior to placebo at p < 0.0001
Tocilizumab 8 mg/kg was statistically superior to 4 mg/kg at p < 0.05
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Table 2

Percentage of Patients with an ACR20, ACR50, and ACR70
Response at Week 24: Anti-TNF-Inadequate Responders

(ITT Population)

Parameter Placebo + MTX TCZ 4 mg/kg + MTX TCZ 8 mg/kg + MTX
(N=158) (N=161) (N=170)
ACR20 10.1% 30.4% 50.0%
ACRS50 3.8% 16.8% 28.8%
ACR70 1.3% 5.0% 12.4%

All tocilizumab treatment groups were statistically superior to placebo at p < 0.0001, except for the
4 mg/kg group for ACR50 and ACR70

In the monotherapy study, tocilizumab 8 mg/kg (N=286) was statistically superior to
MTX (N=284) with an ACR20 response of 69.9% versus 52.2%, respectively, an ACR50
response of 44.1% versus 33.5%, respectively, and an ACR70 response of 28.0% versus
15.1%, respectively (p < 0.001 for all).

In the five pivotal Phase 3 studies, tocilizumab demonstrated consistent and robust effects
on primary and key secondary endpoints in a broad range of RA patients with moderate
to severe active RA whether they started DMARD therapy de novo or required additional
treatment following an inadequate response to previous treatment. The data demonstrate
that the 8 mg/kg dose offers the most reliable and consistent efficacy in all populations
investigated and was the only dose that effectively controlled inflammation, as reflected
by C-reactive protein (CRP), throughout the 10-month dosing interval. When treated with
this dose, substantial numbers of patients achieved an ACRS50 response, disease activity
score (DAS28) remission, and a European League Against Rheumatism (EULAR) low
disease activity or good response, which reflects clinically relevant improvements in
signs and symptoms of the disease. Benefits were apparent at the first study visit
(2 weeks) following the start of tocilizumab therapy and the magnitude of response was
maintained with continued treatment for up to 2 years.

Tocilizumab was generally well tolerated. The safety profile was generally similar
whether given as monotherapy or in combination with other non-biologic DMARDs. The
proportion of patients withdrawing due to adverse events was similar in both the 4 mg/kg
and 8mg/kg treatment groups.

In the monotherapy study, the incidence of serious infections was 1.50 events per
100 patient-years in the MTX group and 2.85 events per 100 patient-years in the
tocilizumab group. In the pooled safety population, the rates of serious infections were
3.75 events per 100 patient-years in the placebo/DMARD group, 4.35 in the tocilizumab
4 mg/kg + DMARD group, and 5.18 in the tocilizumab 8 mg/kg + DMARD group and
these rates did not increase over time. Opportunistic infections were observed in
tocilizumab-treated patients in the controlled trials and the Total Safety Exposure group.

Overall, 13 patients (3 in the double-blind studies and 10 beyond 24 weeks; 4 mg/kg,
1 patient; 8 mg/kg, 12 patients) treated with tocilizumab and no patients in the
comparator groups had gastrointestinal (GI) perforations. Two of the three upper GI
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perforations were due to post-procedural complications. Nine of the 10 lower GI
perforations were a consequence of diverticulitis.

In the double-blind studies, the rate of malignant neoplasms was 1.33 events per
100 patient-years and 1.27 in the tocilizumab and control groups, respectively. Following
longer-term treatment, the rate in the total Phase 3 population was 1.45 events per
100 patient-years; excluding non-melanoma skin cancers, the rate was 0.91 per
100 patient-years. The risk of malignancy in patients receiving long-term treatment with
tocilizumab is similar to the historical rates observed in RA patients receiving other
immunosuppressive drugs.

Most ALT and AST elevations were transient and none of the elevations were associated
with abnormal liver function. No serious adverse events were associated with the
transaminase elevations during the clinical trials.

LDL levels were increased in both the 4 mg/kg and 8 mg/kg treatment groups and
responded appropriately to statin therapy. Rates of myocardial infarction and stroke were
similar across the tocilizumab and control treatment groups and did not increase over
time.

The development of anti-tocilizumab antibodies was infrequent and did not appear to
impact efficacy. Anti-tocilizumab antibodies were present in most patients with serious
infusion reactions. Infusion reactions leading to withdrawal of tocilizumab treatment
occurred in 0.3% of tocilizumab-treated patients.

The Phase 3 program has identified and characterized the safety risks that can be detected
in a database of the size of tocilizumab’s clinical development program. Long-term
follow-up will be required to more closely investigate low incidence events. Roche
proposes to add a tocilizumab cohort to an existing US registry and three European
registries to acquire additional general long-term safety data and to further assess
malignancy, cardiovascular effects, and GI perforations.

The overall benefit/risk profile for tocilizumab in patients with RA is favorable.
Tocilizumab provides a new therapeutic option for patients with moderately to severely
active RA who are naive to DMARD treatment or who have had an inadequate response
to one or more DMARDs or TNF antagonists.
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2. BACKGROUND AND RATIONALE FOR THE DEVELOPMENT OF
ACTEMRA (TOCILIZUMAB) IN THE TREATMENT OF RHEUMATOID
ARTHRITIS

This document provides background information on the clinical development program for
Actemra and summarizes the efficacy and safety data supporting its use in the treatment
of RA.

2.1 Current Treatment and Unmet Medical Need

RA is a chronic, destructive inflammatory disease with both articular and systemic
manifestations that affects approximately 0.5-1% of the population worldwide [1, 2, 3].

Early and aggressive treatment is important to control the long-term morbidity associated
with the disease [4, 5, 6]. MTX, as well as other DMARDs, are front line therapies. In
addition, advances in the molecular understanding of immunology and inflammation
have led to the introduction of novel biologic therapies such as the TNF-a antagonists.

Despite these treatment advances, approximately 30-40% of patients with established RA
fail to respond adequately to existing therapies and 50-60% of patients fail to achieve a
major clinical response (by American College of Rheumatology [ACR] criteria) or good
EULAR response [7]. Even among responders, the majority do not achieve remission [7].
Additionally, many patients experience toxicity or lose their response within 2-3 years of
starting treatment [8 to 13].

Thus, there is a need for additional unique and mechanistically specific therapies to
expand the availability of effective treatment options to ameliorate painful joint
inflammation and prevent disability in RA patients.

2.2 Rationale for Anti-IL-6

IL-6 is a multi-functional cytokine produced by a variety of cell types. It has been
implicated in the pathogenesis of a variety of disease states including inflammatory
diseases. Elevated serum IL-6 levels have been reported in RA patients compared with
controls and in synovial fluid compared to serum, reflecting local production of IL-6 by
the synovium [14, 15]. IL-6 levels correlate with disease activity in RA [14] and
improvements associated with DMARD use are accompanied by a reduction in serum
IL-6 levels [16]. Based on the potential role of IL-6 in the pathogenesis of RA, a
humanized monoclonal antibody to IL-6R is expected to have efficacy in the treatment of
RA.

221 IL-6 Production and Distribution in Healthy Subjects

IL-6 is a cytokine produced by multiple cell types, including lymphocytes, fibroblasts,
synoviocytes, and endothelial cells and helps regulate hematopoiesis, stimulate
inflammation, and mediate acute phase responses [17]. IL-6 is not constitutively
expressed, but is induced by stimuli such as viral infections, lipopolysaccharide, IL-1J3,
and TNF-a [18].

IL-6 stimulates cells by two pathways: a classical signaling pathway and a unique
trans-signaling pathway. In the classical pathway, IL-6 binds to mIL-6R and complexes
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with gpl130 to begin the signaling cascade. mIL-6R is present on hepatocytes,
monocyte/macrophages, neutrophils, and leukocytes. In the trans-signaling process, IL-6
binds to sIL-6R that then binds to gp130 present on most cells [19]. The trans-signaling
process enables cells that do not possess mIL-6R to respond to IL-6 signaling.

The pleiotropic nature of IL-6 suggests that changes in levels might result in various
physiologic and adaptive changes and laboratory findings in vivo [20].

2.2.2 Association of Elevated IL-6 Levels and Inflammation

IL-6 has been found in the synovial joints of patients with active RA and has been
implicated in the pathogenesis of local joint damage and synovitis. Serum IL-6 and
sIL-6R levels are also increased and the release of IL-6 or IL-6/sIL-6R complexes from
the joint to the bloodstream contributes to the numerous systemic manifestations of the
disease. Acutely, IL-6 stimulates hepatocytes to produce acute phase proteins such as
CRP, fibrinogen, o-1-antitrypsin, and serum amyloid A (SAA) [20]. IL-6 also induces
the synthesis of the iron regulatory peptide, hepcidin, that may cause anemia by blocking
GI iron absorption and utilization [21, 22]. In addition, IL-6 induces osteoclast
differentiation, presumably contributing to joint destruction and osteoporosis [20].

2.3 Mechanism of Action — Changes in Inflammatory Cells and
Mediators following Treatment with Tocilizumab

Actemra (tocilizumab; also known as MRA) is a recombinant humanized mouse anti-
human IL-6R monoclonal antibody that binds specifically to both sIL-6R and mIL-6R.
Tocilizumab was created by grafting the complementary determining region of the mouse
anti-human IL-6R monoclonal antibody onto a human IgG k antibody framework. It is
produced in Chinese hamster ovary cells by transfection of the genes for both the light
and heavy chains into such cells.

This first in class drug has been shown to inhibit both sIL-6R- and mIL-6R-mediated
signaling. Tocilizumab binds with a similar affinity to both sIL-6R and mIL-6R. Since
the tocilizumab/IL-6R complex lacks the ability to bind gp130, it cannot transduce the
IL-6 signal and thus, lacks biological activity.

24 Non-Clinical Pharmacology

Tocilizumab specifically binds to the IL-6 binding site of both sIL-6R and mIL-6R with
similar affinity, which is expected since the binding regions of both receptors have an
identical amino acid sequence. In vitro studies demonstrate that tocilizumab inhibits I1L-6
binding to and displaces already bound IL-6 from sIL-6R and that tocilizumab has a
strong anti-IL-6 effect in the targeted range of therapeutic plasma concentrations.

The cynomolgus monkey was chosen as the pharmacologically relevant species because
tocilizumab cross-reacts with cynomolgus monkey IL-6R under in vitro and in vivo
conditions. In a cynomolgus monkey model of collagen-induced arthritis, tocilizumab
was shown to prevent both the local joint and the systemic inflammatory disease
manifestations. Tocilizumab did not cause increases of serum liver enzymes or changes
in serum lipids or bilirubin in these experiments. Animals that developed anti-tocilizumab
antibodies, however, did not exhibit a sustained therapeutic response, presumably
because of reduced exposure to tocilizumab via antibody-complexing and clearance.
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IL-6R inhibition does not markedly interfere with immune functions. The in vivo
immunomodulatory consequences of inhibition of IL-6R signaling were investigated in
mice using the mouse specific IL-6R antibody, MR16-1. These studies demonstrate that
IL-6 inhibition per se does not affect the primary antibody response to a T-cell dependent
antigen. The delayed-type hypersensitivity reaction was reduced only when IL-6R
signaling was blocked during the induction phase, not later. The data suggest tocilizumab
may inhibit T-cell priming rather than T-cell differentiation. Therefore, tocilizumab
should not affect the development of T-cell memory and T-helper cell activity.

2.5 Non-Clinical Pharmacokinetics and Metabolism

Tocilizumab pharmacokinetics and metabolism are consistent with those of other IgGs,
which are characterized by a slow plasma clearance and low penetration into tissues.

Single-dose studies in rats and monkeys show low clearance of tocilizumab with a long
half-life and a low volume of distribution indicating low tissue transferability. Non-linear
pharmacokinetics were observed in cynomolgus monkeys (as in humans), whereas linear
pharmacokinetics were observed in rats. In repeat-dose studies with weekly dosing in
monkeys, steady state was reached following the fifth or sixth administration.

Both the distribution and elimination of tocilizumab was as expected for an IgG antibody.
Distribution studies showed no accumulation in any specific tissues, with the highest
levels of radioactivity in monkeys observed in the adrenal gland, lung, kidney, liver, and
the target tissues of tocilizumab, such as the synovia, membrana synovialis, bone
marrow, and spleen. Tocilizumab is assumed to be catabolized by endogenous proteolytic
pathways and the majority of radio-labeled tocilizumab is excreted in the urine as
low-molecular-weight entities.

2.6 Toxicology and Safety Pharmacology

Tocilizumab was well tolerated in cynomolgus monkeys, both as single intravenous (IV)
doses up to 100 mg/kg and when given in multiple IV doses up to 50 mg/kg/day for
4 weeks or at IV doses up to 100 mg/kg/week for 6 months. No major abnormal findings
were observed in either the clinical pathology investigations or in the histopathological
evaluation of tissues. The systemic steady state exposure to tocilizumab in these studies
was 8- to 10-fold above the maximum human exposure comparing trough levels in the
animals with the maximum level measured in clinical trials. There were no treatment
effects on serum lipid levels, serum transaminases, or on the morphology of the primary
or secondary organs of the immune system.

A trend towards reduction of neutrophils was observed in the 2-week toxicity study
(04,2, 10, or 50 mg/kg tocilizumab daily) and a more pronounced reduction of
neutrophils was observed in the 4-week daily treatment cynomolgus study (2, 10, or 50
mg/kg tocilizumab). The maximum reduction was 60% (compared with pre-treatment
baseline) and was observed in the 50 mg/kg (high dose) group treated daily for 4 weeks.
Effects on neutrophil counts were not seen in the single-dose nor in the 6-month
repeat-dose toxicity study with one treatment per week. However, this lack of effect may
be due to the fact that plasma concentrations of tocilizumab following weekly
administration in this study were approximately 3-fold lower than observed in the
50 mg/kg group in the I-month toxicity study in which animals were dosed daily. No
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infections were observed in any affected animals. None of the monkeys (N=50) from the
4-week or the 6-month toxicity study developed an opportunistic infection.

Tocilizumab did not adversely affect cardiac integrity or electrophysiology; an alteration
of blood pressure was not observed in any of the preclinical studies. These results suggest
that tocilizumab did not alter the structure or function of the heart.

Standard genotoxicity studies with tocilizumab in both prokaryotic and eukaryotic cells
were negative. A carcinogenicity study of tocilizumab has not been conducted. As
tocilizumab does not bind to rodent IL-6R, conventional long-term cancer studies in rats
or mice are inappropriate to assess a function-associated carcinogenic potential of
tocilizumab. Furthermore, IgG1l monoclonal antibodies are not deemed to have an
intrinsic carcinogenic potential.

An embryo-fetal toxicity study of tocilizumab conducted in cynomolgus monkeys
showed no evidence of a teratogenic potential. A slight increase of abortion/embryo-fetal
death was observed with high systemic exposure in the 50 mg/kg/day (highest dose)
group compared with placebo and lower dose groups. Because IL-6 has no known
regulatory role in normal fetal development or immunological control of pregnancy, the
relevance for human pregnancy is unknown.

Multiple dose studies in cynomolgus monkeys, in which the active compound was given
IV in high dose volumes, showed that tocilizumab was well tolerated locally. Additional
local IV, subcutaneous, or intramuscular tolerance studies in rabbits also showed
excellent local tolerability of tocilizumab and its formulation ingredients.

3. REGULATORY HISTORY

Roche has had ongoing interactions with the Food and Drug Administration (FDA)
during the development of tocilizumab on the design and analysis plans for the Phase 3
studies and on the adequacy of the collected data to support submission of a Biologic
License Application (BLA) for review (pre-IND/pre-Phase 3 meeting, pre-BLA
feedback).

Roche filed a complete BLA with FDA in November, 2007 for the following indication:

Actemra® (tocilizumab) is indicated for reducing signs and symptoms in adult patients
with moderately to severely active rheumatoid arthritis who are naive to treatment with,
or who had an inadequate response to, one or more DMARDs or TNF antagonists.
Actemra can be used alone or in combination with methotrexate or other DMARDs.

Longer-term (1 and 2 year) efficacy and safety data to support expansion of the indication
to include additional efficacy claims for inhibition of progression of structural damage,
inducing major clinical response, and improvement of physical function will be provided
in subsequent supplemental filings. In addition, Roche has had interactions with the
Agency regarding a pediatric development program in both systemic juvenile idiopathic
arthritis (sJIA) and polyarticular-course juvenile idiopathic arthritis (pJIA). These
development programs have recently been initiated.
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4, OUTLINE OF DEVELOPMENT PROGRAM

Roche’s co-development partner, Chugai Pharmaceuticals, completed a development
program for tocilizumab and obtained approval in Japan for the treatment of Castleman’s
disease in 2005. In April 2008, tocilizumab was also approved in Japan for the treatment
of adult RA (for reducing signs and symptoms and inhibiting the progression of structural
joint damage), sJIA, and pJIA. Chugai conducted an extensive Phase 1 program in the
UK and Japan, Phase 2 efficacy and safety studies in Europe and Japan, and Phase 3
studies in Japan. These studies were provided as supportive data in the BLA and the Four
Month Safety Update (4MSU) submitted to FDA. Patients in the Chugai program have
been followed for up to 5 years.

The Roche clinical development program was designed to assess the safety and efficacy
of tocilizumab in the treatment of signs and symptoms of moderately to severely active
RA in a broad patient population and included patients who were naive to treatment with
traditional DMARDs as well as patients who had an inadequate response to existing
therapeutic agents including non-biologic DMARDs and TNF-antagonist therapies. The
program consisted of two dose-finding, Phase 2 studies that were part of the original
Chugai development program and five pivotal multicenter, randomized, double-blind,
controlled, Phase 3 trials and two open-label, long-term treatment extensions that were
conducted by Roche (Figure 1).

Figure 1 Overview of Roche Clinical Development Program
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As previously mentioned, both of the Phase 2 dose finding studies were conducted by
Chugai. One was a 12-week, double-blind, placebo-controlled, randomized study
conducted in Japan with tocilizumab given as monotherapy (study MRAOO09JP). The
second was a 20-week, double-blind, parallel-group, placebo-controlled, randomized,
seven-arm, dose-finding study conducted in Europe with 2, 4, or 8§ mg/kg of tocilizumab
given alone or in combination with MTX (study LRO301). Based on the positive
outcome of these Phase 2 studies, doses of tocilizumab 4 and 8 mg/kg were explored in
Roche’s Phase 3 studies.

The multicenter, double-blind, placebo-controlled Phase 3 trials included four 24-week
studies designed to assess a reduction in signs and symptoms of RA and one interim
analysis of 24-week data from an ongoing 2-year study designed to evaluate physical
function and prevention of joint damage. These studies investigated the use of
tocilizumab as monotherapy or in combination with MTX and/or other commonly
prescribed DMARDs in adult patients (18 years and older) with moderately to severely
active RA.

In addition, the development program includes two long-term, open-label, extension
studies into which patients who completed the 24-week, pivotal Phase 3 studies were
eligible for enrollment. Patients in these studies are receiving tocilizumab 8mg/kg, mostly
in combination with MTX or other DMARDs. These studies were designed to provide
long-term safety information and data regarding tocilizumab’s durability of efficacy.

An overview of the key design features of the Phase 3 clinical program is provided in
Table 3. All five pivotal Phase 3 studies included ACR20 response as a primary endpoint.
All five studies also included provisions for the adjustment of study medication for
patients with an inadequate response, referred to as escape therapy. The two open-label
extension studies are similar in design and, therefore, data from these studies are
presented together. Additional information on study design, endpoints, and the
presentation of efficacy and safety data is provided in Sections 6 and 7.
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Table 3 Key Design Features of the Pivotal Phase 3 Studies
Study/No. of WA17822 WA17823 WA17824 WA18062 WA18063 WA18695 WA18696
Patients N =623 N =1196 N =673 N =499 N =1220 N =537%* N =2025%*
Patient Moderate to Moderate to severe | Active RA; MTX naive | Moderate to severe Moderate to severe Patients completing | Patients completing
Population severe active active RA in MTX or MTX discontinued active RA in active RA in patients treatment in treatment in
RA in MTX inadequate but not due to lack of patients with with inadequate WA17822 WA17824,
inadequate responders efficacy or toxic effect | inadequate response response to WA18062,
responders to anti-TNF agent(s) DMARDs WA18063, WP18663
Primary ACR20 ACR20 ACR20 ACR20 ACR20 Long-term Long-term
Endpoint at safety/efficacy safety/efficacy
Week 24
Design and DB, R, PC: DB, R, PC; year 1 DB, DD, R, PC: DB, R, PC: 24-week | DB, R, PC: 24-week | OL extension study; | OL extension study;
Duration 24-week DB, year 2 OL 24-week approximately approximately
5 years* 5 years*
Treatment 3 arm study: 3 arm study: 2 arm study: 3 arms: 2 arms: 1 arm: 1 arm:
tocilizumab: tocilizumab: tocilizumab: tocilizumab: tocilizumab: tocilizumab: tocilizumab:
4 or 8 mg/kg or 4 or 8 mg/kg or 8 mg/kg iv every 4 or 8 mg/kg or 8 mg/kg or 8 mg/kg IV every 8 mg/kg IV every
placebo IV placebo IV every 4 weeks placebo iv every placebo IV every 4 weeks plus MTX | 4 weeks alone or plus
every 4 weeks + 4 weeks + MTX or 4 weeks plus 4 weeks plus MTX / other
MTX 10-25 mg/week MTX 7.5-20 mg/week MTX 10- standard DMARD(s) DMARD(s)
10-25 mg/week (po) 25 mg/week
Substudy includes 3™
arm: Placebo (8 weeks
placebo then 16 weeks
TCZ 8 mg/kg)
Escape Week 16: Week 16 onwards: Substudy only, up to Week 16: Week 16: adjustment - -
therapy TCZ 8 mg/kg TCZ 4 or 8 mg/kg Week 8: TCZ 8 mg/kg TCZ 8 mg/kg of background
DMARD

DB = double-blind, R = randomized, PC = placebo controlled, DD = double dummy, OL = open-label
* Or when tocilizumab becomes commercially available in the participating country, or when the sponsor decides to discontinue the study.
** Patients were not randomized into WA 18695 and WA 18696, but enrolled from studies WA17822, WA18063, WA 18062, and WA17824
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5. CLINICAL PHARMACOLOGY

5.1 Pharmacokinetics of Tocilizumab

The pharmacokinetic information on tocilizumab was obtained from the population
pharmacokinetic analysis of four Phase 3 studies in 1793 RA patients with supportive
data from non-compartmental analyses of clinical pharmacology studies.

The total clearance of tocilizumab is concentration dependent and is the sum of the
non-linear and linear clearances. The concentration-dependent, non-linear clearance plays
a major role at low tocilizumab concentrations via binding to IL-6R. Once this non-linear
clearance pathway is saturated at higher tocilizumab concentrations, clearance is mainly
linear and mediated by the reticuloendothelial system. The latter represents the same
route of elimination as for all other IgG antibodies [23, 24]. As a consequence of the
non-linear clearance, the pharmacokinetic characteristics of tocilizumab are
concentration- and dose-dependent at low exposures.

The volume of distribution of the central compartment of tocilizumab was 3.5 L, which is
in the range of what has been previously described for IgGs and other monoclonal
antibodies. The volume of distribution at steady-state (Vss) (6.4 L) tends to indicate a
limited distribution into the body. However, for most antibodies, distribution into tissues
is often part of the elimination process and not part of the distribution process and hence
contributes to their small apparent distribution volumes. Thus, a small Vss should not
necessarily be interpreted as low tissue penetration and adequate concentrations may be
reached in a single target organ.

The pharmacokinetic parameters of tocilizumab are provided in Table 4. These
parameters did not change with time. A more than dose proportional increase in area
under the concentration-time curve (AUC) and trough concentration (Cy,n) Was observed
for doses of 4 and 8 mg/kg every 4 weeks. Maximum concentration (Cpax) increased
dose-proportionally. At steady-state, predicted AUC and C,,;, were higher at 8 mg/kg as
compared with 4 mg/kg. For the 4 mg/kg and 8 mg/kg doses, steady-state was achieved
for Cpax, AUC, and Cy,, following the first administration, after 8 weeks, and after 20
weeks, respectively.

The t1» of tocilizumab is concentration-dependent. At steady-state following a dose of
8 mg/kg every 4 weeks, the effective t;, decreased with decreasing concentrations within
a dosing interval from 14 days to 8 days.

Table 4 Simulated Mean (SD) AUC, C..x and C,,;, after 48 Weeks of
Treatment with Tocilizumab 4 and 8 mg/kg every 4 weeks

AUCT Cmax Cmin
(ng*h/mL) (ng/mL) (ng/mL)

4 mg/kg qdwks 13000 (5800) 883 (41.4) 1.49 (2.13)
8 mg/kg qdwks 35000 (15500) 183.4 (85.6) 9.74 (10.5)

Age, gender, race, and ethnicity had no impact on the pharmacokinetics of tocilizumab.
Body size (body surface area, body weight, body mass index) affected linear clearance
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(CL) in a similar manner in that an increase in body size resulted in an increase in linear
CL. This was accounted for by body weight-adjusted dosing, although this adjustment
results in slightly higher exposures to tocilizumab with higher body weight.

Tocilizumab is not metabolized via the CYP450 or the P-glycoprotein pathway.
Therefore, a direct interaction with substrates, inhibitors or inducers of CYP450 and/or
P-glycoprotein with the pharmacokinetics of tocilizumab is not expected and no formal
studies have been performed. Population pharmacokinetic analysis from the Phase 3 trials
revealed that use of concomitant medications for RA did not influence the
pharmacokinetics of tocilizumab.

A recognized effect of inflammation is suppression of CYP450 enzyme levels. A
reduction of inflammation following treatment with tocilizumab may normalize CYP450
levels. Data from a study in RA patients [study MRA220JP] indicated that the systemic
exposure of concomitantly administered CYP450 substrates can decrease with the
inhibition of IL-6 signaling to exposures observed in patients without inflammatory
disease.

Drug-drug interaction studies have been conducted with tocilizumab in patients with RA.
These studies used drugs that were metabolized by CYP3A4 (simvastatin), CYP2D6
(dextromethorphan) and CYP2C19 (omeprazole). Note that the simvastin data have only
recently become available and have not been submitted to nor reviewed by FDA. These
data are provided in a supplemental report (Section 12) .

Simvastatin levels were taken prior to administration of tocilizumab and were elevated as
compared to values reported in the literature, consistent with the known effect of IL-6 on
CYP450 suppression. A decrease of 57% of simvastatin exposure 1 week after
administration of tocilizumab was found. For dextromethorphan, no changes in exposure
were noted and for omeprazole, a 50% reduction was found in CYP2C9 extensive
metabolizers. In-vitro data and in-vivo data with IL-6 suggests that for other CYP450s,
the effect will be less than that of CYP3A4.

Taken together, these data are clinically relevant for CYP450 substrates with a narrow
therapeutic index where the dose is individually adjusted. Upon initiation of tocilizumab,
in patients being treated with these types of medicinal products, therapeutic monitoring of
the effect (eg, warfarin) or drug concentration (eg, cyclosporine) should be performed
and the individual dose of the medicinal product adjusted as needed.

5.2 Pharmacodynamics

5.2.1 siL-6

For both tocilizumab doses, mean sIL-6R trough levels increased with increasing
treatment duration until approximately weeks 8 to 12 (Figure 2). For the 4 mg/kg dose,
trough sIL-6R levels increased slightly with treatment duration. Highest mean sIL-6
levels for tocilizumab 4 mg/kg were 5.1- to 5.6-fold above baseline. Peak sIL-6R levels
were achieved at weeks 2, 6, and 14 (ie, in the middle of the dosing interval). For the
8 mg/kg dose, mean sIL-6R levels remained high and increased with treatment duration
with minor fluctuations within the dosing interval. Highest mean sIL-6R levels for
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tocilizumab 8 mg/kg were 10- to 14-fold above baseline. For each dose, there were no
clear differences across studies taking into account the variability observed.

The sustained increase in sIL-6R levels observed for the 8 mg/kg dose suggests persistent
binding of tocilizumab to sIL-6R. At the 4 mg/kg dose, the fluctuating levels of sIL-6R
suggest that tocilizumab exposure is below that for consistent binding of tocilizumab to
sIL-6R.

Figure 2 Mean sIL-6R Levels in Patients Treated with 4 and 8 mg/kg
Tocilizumab every 4 Weeks in Four Phase lll Studies
(WA17822, WA17824, WA18062 and WA18063)
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5.2.2 IL-6

For the tocilizumab 4 and 8 mg/kg doses, mean IL-6 levels peaked at week 2
(ie, following the first administration of tocilizumab), with a general decrease in peak
levels over time (Figure 3). Across the studies, lower mean trough IL-6 levels were
observed for the 4 mg/kg dose compared with the 8 mg/kg dose.

For the 4 mg/kg dose (studies WA17822 and WA18062), mean IL-6 levels peaked at
weeks 2, 6, and 14 (ie, at all occasions where IL-6 levels were assessed 2 weeks
post-dose). Peak levels were of similar magnitude in both studies, with slightly lower
values with increasing treatment duration in study WA17822. Mean trough IL-6 levels
were similar to baseline values for this dose.
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For the 8 mg/kg dose, a lower peak or no peak was observed at weeks 6 and 14, except
for study WA18062, where the second peak was similar to the first peak. In this study,
IL-6 levels increased towards the end of the treatment period. It is of note that the peak at
week 20 is driven by outliers as this was not observed for median values. Mean trough
IL-6 levels were generally higher than baseline values for this dose.

Taken together, these data show that IL-6 temporarily increases following administration
of tocilizumab. This increase is most likely caused by blockade and displacement of its
receptor by tocilizumab. Subsequently, there was a trend for decreasing IL-6 peak levels
over 24 weeks for tocilizumab 8 mg/kg suggesting an adaptation of IL-6 regulation with
amelioration of the disease or inflammatory status.

Figure 3 Mean IL-6 Levels in Patients Treated with 4 and 8 mg/kg
Tocilizumab every 4 Weeks in Four Phase lll Studies
(WA17822, WA17824, WA18062 and WA18063)

200

—e— WA18062, 8 mg/kg
—o—WA18062, 4 mg/kg
~ 150

—i— WA17822, 8 mg/kg

—5—WA17822, 4 mg/kg

—&— WA18063, 8 mg/kg

Mean IL-6 (pg/m
o
o

(&)
o

y —&— WA17824, 8 mg/kg

--8-- WA17822, placebo

Time (weeks)

Vertical lines indicate dosing interval; for SEM refer to plots of individual studies; only for study
WA17822 are placebo+DMARD data included; IL-6 data comprised only data from the low sensitivity
assay, data from the high sensitivity assay were not included

5.2.3 CRP

CRP is synthesized by hepatocytes as a direct effect of IL-6 stimulation. Elevated CRP
levels are an indication of the intensity of inflammation in RA. Through its blockade of
IL-6R, tocilizumab is expected to lower CRP.

For the 4 mg/kg dose, a moderate decrease in mean CRP trough levels was observed up
to week 24 (Figure4). Mean trough levels ranged from 1.62 to 2.66 mg/dL
(baseline 3.07 mg/dL) and from 1.19 to 2.13 mg/dL (baseline 2.8 mg/dL) for WA 18062
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and WAI17822, respectively. Levels fluctuated within the dosing interval with
considerably lower levels 2 weeks post-dose (weeks 2, 6 and 14), ranging from 0.36 to
0.45mg/dL and from 0.12 to 0.23 mg/dL in studies WA18062 and WA17822,
respectively.

For the 8 mg/kg dose, a pronounced and sustained decrease in mean CRP trough levels
was observed. Mean CRP levels at week 4 ranged from 0.53 to 0.99 mg/dL with mean
baseline levels ranging from 2.55 to 2.99 mg/dL. Mean trough levels decreased with time
and ranged from 0.22 to 0.28 mg/dL at week 24. Furthermore, mean levels at 2 weeks
post-dose were similar for patients treated with 4 and 8 mg/kg. For 8 mg/kg, mean CRP
levels 2 weeks post-dose ranged from 0.07 to 0.20 mg/dL.

Figure 4 Mean CRP Levels in RA Patients Treated with 4 and 8 mg/kg
Tocilizumab every 4 Weeks in Four Phase lll Studies
(WA17822, WA17824, WA18062 and WA18063)
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5.3 Pharmacokinetic/Pharmacodynamic Relationships

5.31 Efficacy

There was a clear relationship between tocilizumab systemic exposure and ACR response,
DAS28, and markers of inflammation such as CRP with response improving with
increasing exposure. DAS28 was selected as the dependent variable for the population
pharmacokinetic/pharmacodynamic analysis of tocilizumab. An indirect response model
was applied to characterize the link between tocilizumab serum concentration and
DAS28. The main pharmacokinetic parameters were ECs (the tocilizumab concentration
at which 50% of the maximum tocilizumab effect is reached) and E,.x (the maximum
effect of tocilizumab on DAS28 ‘production rate’). ECsy was estimated at 3.72 pg/mL
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and E.« was estimated at 72.5%. This means that a DAS28 of 6.8 at baseline would be
reduced to 1.2.

At a dose of 8 mg/kg every 4 weeks, 95% of patients had tociliuzmab concentrations
above the ECs after 2.5 weeks with 50% of the patients still above ECsg prior to the next
infusion. At a dose of 4 mg/kg every 4 weeks, 50% of patients had tocilizumab
concentrations above the ECsg after 2.5 weeks, with only about 5% of the patients still
above ECs prior to the next infusion.

For the two clinical endpoints, ACR and DAS28, an exposure-response relationship was
observed (Figure 5). The ACR20, ACR50, and ACR70 response rates increased with
time for all three exposure categories (AUC <100 x 10° pgeh/mL [low]; 100-200 x 10°
pgeh/mL [medium], and > 200 x 10° pgeh/mL [high]). Patients in the medium and high
exposure categories showed the highest increases in response rates, but the response rates
in these two categories overlapped. Patients in the low exposure category showed a lower
response rate than those in the medium and high categories, but a higher response rate
than placebo-treated patients. These results show that patients dosed with 8 mg/kg had
higher response rates than those dosed with 4 mg/kg.

An exposure-dependent decrease was observed for DAS28 (Figure 5). The decline in
DAS28 with time was of a similar magnitude in patients in the medium and high
exposure categories, but a consistently lower DAS28 was observed for patients in the
high exposure category.
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Figure 5 Effect of Tocilizumab Exposure on ACR20, ACR50, ACR70
Response Rates and DAS28 (WA17822, WA17824, WA18062
and WA18063)

ACR20 ACR50 ACR70
By Cumulative AUC (1073 pug/mLxh) By Cumulative AUC (1073 pg/mLxh) By Cumulative AUC (10”3 pg/mLxh)

o _ o
0 0

% response
40
L
% response
% response
15
L

0 4 8 12 16 20 24 0 4 8 12 16 20 24 0 4 8 12 16 20 24

—— PLACEBO n=832

""""" Cumulative AUC [<100] n=201
""" Cumulative AUC [100-200] n=539
—— Cumulative AUC [>200] n=670

DAS 28
5
L

Weeks

Top row: lines represent the percentage of patients with positive ACR response
Bottom row: lines represent the mean DAS28 response

5.3.2 Safety

Graphical analysis of the relationship between tocilizumab exposure and the main safety
parameters indicated that high exposures were not associated with a higher occurrence of
adverse events or serious adverse events.

Slight increases in total bilirubin, ALT, AST, total cholesterol, LDL cholesterol, and
triglycerides were observed with increasing exposure to tocilizumab; the relationship was
not strong and the data showed a high level of variability. For most of these parameters,
compared to the lower exposure category, no further increases were observed at the two
highest exposure categories, indicating a plateau effect had been reached at these
exposure levels. There was no apparent effect of tocilizumab exposure on HDL
cholesterol.

A clear exposure-response relationship was observed for white blood cells, hemoglobin,
platelets, and neutrophils. Neutrophil count decreased with increasing exposure. Based on
this relationship and the known pharmacodynamic effect of tocilizumab on neutrophils
through blockade of IL-6 signaling, this parameter was selected for
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pharmacokinetic/pharmacodynamic modeling. An indirect response model was used to
describe the relationship between the time course of neutrophil count post-dosing and
tocilizumab serum concentrations. The typical serum tocilizumab concentration at which
50% of the maximum tocilizumab effect (ECsy) is reached was estimated at 7.42 pg/mL.
The maximum effect of tocilizumab on the stimulation of neutrophil loss from the blood
compartment (E;.x) was estimated at 0.792, translating into a mean maximum decrease
of circulating neutrophils of 44%.

Simulations showed that the increased exposure with 8 mg/kg did not result in an
increased incidence of Grade 4 neutropenia (<0.5 X 10°/L) (Table 5). For 8 mg/kg,
fluctuations in neutrophil count between infusions were less pronounced than with
4 mg/kg (Figure 6 and Figure 7).

Table 5 Simulated Percentage of Patients* with NCI-CTC Grades 1 to
4 of Neutropenia for 4 and 8 mg/kg Tocilizumab
4 mg/kg 8 mg/kg

Mean SD Min Max Mean SD Min Max
Grade 1 219 | 067 | 203 | 235 | 253 | 045 | 242 | 264
(<LLN and > 1.5*¥10°/L)
Grade 2 135 | 069 | 11.7 | 154 | 167 | 050 | 15.1 17.8
(< 1.5and > 1*10°/L)
Grade 3 2.5 0.35 1.7 3.3 3.6 0.36 2.7 4.5
(<1and>0.5*10%/L)
Grade 4 0.027 | 0.042 | 0.00 | 0.17 | 0.049 | 0.046 | 0.00 | 0.20
(<0.5%10°/L)

*N = 108500; LLN lower limit of normal.

Figure 6 Predicted Median Time Course of Neutrophils and 90%
Prediction Interval at 4 mg/kg Tocilizumab every 4 Weeks
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Figure 7 Predicted Median Time Course of Neutrophils and 90%
Prediction Interval at 8 mg/kg Tocilizumab every 4 Weeks
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6. SUMMARY OF CLINICAL EFFICACY

Given the strong association between IL-6 levels and RA symptoms, tocilizumab’s ability
to block conventional IL-6 signaling and trans-signaling provides a therapeutic option for
the treatment of RA.

In all of the pivotal Phase 3 studies, the primary endpoint of ACR20 was met. In addition,
treatment with tocilizimab resulted in significant improvements compared to control in
the majority of secondary endpoints (Appendix 2).

The efficacy data demonstrate that:

e Tocilizumab is effective across a wide range of RA patients including:
0 DMARD-inadequate responders,
0 Anti-TNF-inadequate responders, and
0 Patients naive to MTX/DMARDs
= Tocilizumab monotherapy was superior to MTX monotherapy
e Tocilizumab alleviates the signs and symptoms of RA by
0 Consistent and robust effects on numerous endpoints particularly the more
clinically relevant endpoints of ACR50, ACR70, and DAS28 < 2.6.
0 Rapid response within 2 weeks with continued improvement up to 2 years
0 Improvement in patients’ quality of life
o 8 mg/kg of tocilizumab every 4 weeks was consistently more effective than 4 mg/kg
in managing disease activity.

6.1 Introduction

This section provides a summary of the data demonstrating the efficacy of tocilizumab
when used alone or in combination with MTX or other DMARDs for reducing signs and
symptoms in adult patients with moderately to severely active RA. The data presented are
derived from five Phase 3, multicenter, randomized, double-blind, placebo-controlled
studies and two ongoing, open-label, extension studies.

The Phase 3 program was extensive and enrolled 4211 patients (Table 3). Of these, 3810
patients (90%) completed 24 weeks of treatment (77% on initial therapy and 13% after
entering escape therapy). Only patients who completed the four 24-week studies
(WA17822, WA17824, WA18062, and WA18063) and not the ongoing 2-year study
(WA17823), were eligible to enter the open-label extension studies. A total of 2715 of
3015 patients (90%) from the four double-blind, 24-week studies completed 24 weeks of
treatment and were eligible to enter the open-label extension studies (2398 [80%] on
initial therapy and 317 [10%] after entering escape therapy). Ninety-four percent of these
patients elected to receive open-label treatment with 8 mg/kg of tocilizumab.

6.2 Selection of Dose for Phase 3 Studies

Data from the Phase 2 clinical study conducted in Europe (study LR0301) were used to
select the doses for the Phase 3 studies. This was a multicenter, double-blind,
randomized, parallel group, controlled study where patients were allocated to one of
seven treatment groups: tocilizumab 2, 4, or 8 mg/kg as monotherapy or in combination
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with MTX, and a placebo group. The primary efficacy endpoint was the proportion of
patients who achieved an ACR20 response at week 16.

The highest response rates were observed with tocilizumab 4 mg/kg and 8 mg/kg given as
combination or 8 mg/kg given as monotherapy, particularly at the more clinically
relevant endpoints of ACR50 and ACR70 (Appendix 1).

6.3 Efficacy Endpoints

The efficacy of tocilizumab was evaluated using validated measures as per FDA
(February 1999) and EMEA (December 2003) guidances for industry on clinical
development programs for products for the treatment of RA.

The ACR20 response at week 24 was the primary endpoint in all five double-blind
studies. The ongoing pivotal study, WA17823, will also evaluate the efficacy of
tocilizumab in inhibiting progression of structural damage with radiographs scored using
the Genant modification of the Sharp scoring system (radiographic) and physical function
as measured by the Health Assessment Questionnaire Disability Index (HAQ-DI) as
co-primary endpoints at weeks 52 and 104.

Secondary efficacy endpoints for all double-blind studies included clinically meaningful
measures of disease activity and patient reported outcomes (Table 6). Assessment of
disease activity included the more stringent ACR response criteria, ACR50 and ACR70,
and ACR core set parameters as secondary endpoints. The EULAR measures of disease
activity, including DAS28 were also secondary endpoints because DAS28 provides an
assessment of disease activity at a point in time rather than a change from baseline as
indicated by ACR responses. Patient-reported outcomes also included evaluations of
fatigue and general mental and physical health assessed using the Functional Assessment
of Chronic Illness Therapy-Fatigue (FACIT-Fatigue) and the short-form health survey
(SF-36), both validated in RA patients [25, 26, 27].

Maintenance of effect (up to 2 years of open-label therapy following 6 months of
double-blind therapy) was also assessed (ACR, DAS28, and EULAR responses).

A summary of the primary and secondary efficacy endpoints for the five pivotal studies is
provided in Table 6.

Table 6 Phase 3 Studies: Primary and Secondary Endpoints

Primary

e  Proportion of patients with ACR20 responses at 24 weeks
Secondary

e  Proportion of patients with ACR50 and ACR70 responses at 24 weeks

e  Mean changes from baseline in the individual parameters of ACR core set at 24
weeks

e Change in DAS28 from baseline at 24 weeks

e  Proportion of patients with DAS28 score <2.6 at 24 weeks

e Proportion of patients classified as categorical DAS28 responders (EULAR
response) at 24 weeks

e  Mean changes from baseline in SF-36 and FACIT fatigue scale scores at 24 weeks
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6.4 Analytical Methods and Data Presentation

Efficacy data were analyzed for an intent-to-treat (ITT) and per protocol (PP) population.
The ITT population, defined as all randomized patients who received at least one
administration of study medication, was the primary analysis population for all of the
Phase 3 studies except the monotherapy trial (WA17824) which used the PP population,
as the study was intended to demonstrate non-inferiority.

For the four combination therapy studies (WA17822, WA17823, WA18062, and
WA18063), a two-sided 5% significance level was used to determine superiority of
tocilizumab  compared with  placebo. The primary analysis was the
Cochran-Mantel-Haenszel chi-squared test with adjustment for the stratification factor
applied at randomization. In the monotherapy study, WA17824, the statistical hypotheses
were based on a non-inferiority comparison of the tocilizumab 8§ mg/kg group against
MTX using the extended Mantel-Haenszel statistic. Non-inferiority was determined if the
lower limit of the 95% confidence interval (CI) for the treatment difference between
tocilizumab and placebo was > -0.12. If the lower limit of the 95% CI for the treatment

difference was > 0, then the corresponding p-value for superiority was also produced for
the comparison of ACR20, ACR50, and ACR70.

A primary method for handling missing data was predefined for all endpoints. In
addition, all primary methods were subjected to sensitivity analyses in which other
methods were explored.

To control the rate of false positive conclusions due to the number of secondary
endpoints, a prospectively defined fixed sequence approach was applied to statistical
testing for each individual study and any pooled analysis. This approach allowed the
testing of each of the null hypotheses for each secondary endpoint at the same
significance level of a (5%) without any adjustment, as long as the null hypotheses were
tested in a predefined hierarchical order. For the primary analyses, patients who received
escape therapy, discontinued for any reason, or did not have sufficient data to calculate an
ACR response were considered non-responders.

6.4.1 Data Presentation and Pooling Strategy

Efficacy data are presented for: 1) patients treated in the double-blind controlled studies,
and 2) patients who entered and received at least one dose of tocilizumab in the
open-label extension studies.

6.4.1.1 Double-blind Controlled Studies

Data from studies WA17822, WA17823 (interim analysis of 24-week data), and
WA18063 (DMARD-inadequate responder population) were pooled as these three
studies were similar in design, included similar patient populations and outcome
measures, utilized the same data collection instruments, and all three studies met the
primary endpoint and key secondary endpoints. Efficacy data are presented for three
groups: tocilizumab 4 mg/kg + MTX group, tocilizumab 8 mg/kg + DMARD group, and
placebo + DMARD group.
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Efficacy data from study WAI17824 (monotherapy) and study WA18062
(anti-TNF-inadequate responder population), conducted in different patient populations,
are presented separately.

6.4.1.2 Long-term Efficacy

For the assessment of long-term efficacy, data from the double-blind, controlled studies
and the open-label extension studies were combined to give a long-term overview of
efficacy in patients treated with tocilizumab. To allow within-patient comparisons of
efficacy from the double-blind controlled studies into the open-label extension studies,
data are presented by the original treatment group and original baseline in the
double-blind controlled studies.

6.5 Efficacy in Combination Therapy

6.5.1 Patients with an Inadequate Response to DMARDs

Studies WA17822, WA17823, and WA18063 included patients who had previously
experienced an inadequate clinical response to treatment with MTX and/or other
traditional DMARD:s.

In studies WA17822 and WAI17823, all patients had to have received MTX
for > 12 weeks before randomization, with at least 8 weeks prior to baseline being at a
stable dose of between 10 to 25 mg/week. Patients were randomized (1:1:1) to either

tocilizumab doses of 8 mg/kg or 4 mg/kg given in combination with MTX or to
MTX/placebo (Table 7).

In study WA 18063, patients had to have been on stable doses of permitted DMARDs for
at least 8 weeks prior to baseline. In study WA18063, patients were randomized in a 2:1
ratio to tocilizumab 8 mg/kg + DMARDs or DMARDs/placebo.

In all three of these studies, stable doses of oral corticosteroids ( < 10 mg/day prednisone
or equivalent) and NSAIDs were also permitted during the 24-week treatment period.

Patients who completed 24 weeks of therapy in studies WA17822 and WA 18063 were
eligible to enter the long-term extension studies, where all patients received treatment
with tocilizumab at a dose of 8 mg/kg.

Study WA17823 is an ongoing, 2-year study designed to evaluate physical function and
prevention of joint damage. This study has its own open-label extension period. Signs
and symptoms data from the interim analysis at 24 weeks is provided in the following
sections. One year data, including radiographic data, from the second interim analysis are
presented in a supplemental report (Section 13). These data have recently become
available and have not been submitted to nor reviewed by the FDA.
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Table 7 Design of Studies including DMARD-Inadequate Responders

DMARD-Inadequate Responders

WA17822 WA17823 WA18063
Background medication MTX MTX DMARDs*
Tocilizumab doses 4, 8 mg/kg 4, 8 mg/kg 8 mg/kg
Control Placebo Placebo Placebo
Primary Endpoint 24 week Interim analysis at 24 weeks** 24 weeks

ACR20

Patient population MTX IR MTX IR DMARD IR
Extension period Open-label study Open-label for 3 to 5 year Open-label study

WA18695 WA18696

* ~50% pts on MTX alone

~ 50% pts on other DMARDSs alone or in combination with MTX
**At week 52 the primary endpoints are: change from baseline in modified Sharp total radiographic score
and change in physical function.
Note - The following DMARDs were permitted for use in study WA18063: MTX, chloroquine,
hydroxychloroquine, parenteral gold, sulfasalazine, azathioprine, and leflunomide.
IR=inadequate responder

The demographic and baseline disease characteristics of patients in these three studies
were comparable (Table 8), which further justifies the pooling of these data as described
in Section 6.4. This pooled population provides an overall description and estimate of the
treatment effect of tocilizumab in the DMARD-inadequate responder population. In
addition, this large population allows for comparisons where there are likely to be small
differences between the treatment groups, including assessments in subpopulations of
patients and a comparison of efficacy between the 4 mg/kg and 8 mg/kg tocilizumab
groups, for which none of the individual studies were powered. Efficacy data for the
pooled data set (DMARD-IR) are provided in the sections below.

As shown in Table 8, the patient population was typical of patients with moderate to
severe RA, as demonstrated by a mean baseline DAS28 score of 6.7. Patients had a mean
duration of RA of about 9 years and had previously been treated with at least one other
DMARD (mean 1.6).
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Table 8 Baseline Demographic and Disease Characteristics — ITT
Population
WA17822% WA17823* WA18063* Pooled
DMARD IR*

Female/Male (%) 85/15 82/18 81/19 82/18
Mean age in years 51 53 53 53
Mean duration of RA in years 7.5 9.3 9.8 9.3
RF Positive (%) 83 83 78 80
Mean DAS28 6.8 6.6 6.7 6.7
Mean number of SJC/TJC 20/32 17/29 20/30 19/30
CRP (mg/dL) 2.6 2.3 2.6 2.5
HAQ (mean) 1.6 1.5 1.5 1.5
Number of prior DMARDs 1.5 1.6 1.6 1.6
Oral CS/NSAIDs (%) 55/65 61/71 51/72 55/70
MTX dose (mean mg/wk) 14.5 15.4 14.7 15.0

* 8 mg/kg tocilizumab arm

IR = inadequate responder; CS = corticosteroid

6.5.1.1

Patient Disposition

Most of the patients in the pooled DMARD IR population completed 24 weeks of
treatment, either on their initial treatment or after having received escape therapy
(Table 9). More patients in the tocilizumab groups withdrew for adverse events than
patients in the placebo group. Conversely, more patients in the placebo group required
escape therapy than patients in the tocilizumab groups, particularly compared to those

treated with 8 mg/kg.

Table 9 Summary of Patient Disposition — All Patients
Placebo 4 mg/kg TCZ 8 mg/kg TCZ
+ MTX +MTX + DMARD
N=1013 N=615 N=1411
No. (%) No. (%) No. (%)
Completed 24 weeks 915 (90) 559 (91) 1309 (93)
(including ESCAPE)
ESCAPE 263 (26) 98 (16) 79 (6)
Total Discontinued** 82 (8) 49 (8) 98 (7)
Adverse Events 19 (2) 29 (5) 63 (4)
Death 3 (<) 0 2 (<1)
Lack of Efficacy 27 (3) 3(<1) 4 (<1)
Failure to Return* 3(<1) 2 (<1) 2 (<1)
Refused Treatment 22 (2) 13 (2) 25(2)
Other 8 (<) 4 (<1 2 (<1

*Included “did not cooperate” and “withdrew consent.”
**Excludes discontinuations on escape therapy.

6.5.1.2 Results from Individual Studies

All three studies met the primary endpoint (ACR20 response at week 24). Across all
three studies, consistent results were observed for the primary and secondary endpoints.
The greatest response was observed in the tocilizumab 8 mg/kg + DMARD group,
particularly with respect to the more clinically relevant endpoints, with marked
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improvements over placebo + DMARD in ACRS50 response, ACR70 response, and
DAS28 <2.6 (Appendix 3). Therefore, as described in Section 6.5.1, the following
sections present efficacy data from the pooled DMARD IR population.

6.5.1.3 ACR Response — Pooled Analysis

Tocilizumab in combination with background DMARDs was more effective than
DMARDs alone at reducing the signs and symptoms of active RA in patients who
previously had an inadequate response to DMARDs. Treatment with tocilizumab every
4 weeks was statistically superior to treatment with DMARDs for ACR20, ACR50, and
ACRT70 responses at week 24 (Table 10). In addition, treatment with tocilizumab 8 mg/kg
was superior to treatment with 4 mg/kg for all levels of ACR response (Table 10).
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Table 10 Summary and Analysis of the Percentage of Patients with an
ACR20, ACR50 and ACR70 Response at Week 24 - 6 Month

Pooled Data (ITT Population)

Placebo + DMARD TCZ 4mg/kg+tMTX  TCZ 8mg/kg+tDMARD

(N=1010) (N=612) (N=1406)

ACR20

n 1010 612 1406

Responders 261 (25.8%) 304 (49.7%) 832 (59.2%)

p-value* <.0001 <.0001

p-value** 0.0101
ACRS50

N 1010 612 1406

Responders 97 (9.6%) 167 (27.3%) 520 (37.0%)

p-value* <.0001 <.0001

p-value** 0.0008
ACR70

n 1010 612 1406

Responders 24 (2.4%) 70 (11.4%) 260 (18.5%)

p-value* <.0001 <.0001

p-value** 0.0263

*Comparison to placebo + DMARD

**Comparison to TCZ 4 mg/kg + MTX

The stratification factor study is included in the model. Cochran-Mantel-Haenszel analysis was used to
calculate p-values.

LOCEF used for tender and swollen joint counts, no imputation used for missing HAQ Score, CRP, ESR and
VAS assessments. CRP was used primarily for the calculation of the ACR response; if missing, ESR was
substituted. Patients who received escape therapy, withdrew prematurely or where an ACR could not be
calculated, were set to 'Non-Responder'. TCZ 4 mg/kg + MTX pooled data from WA17822 and WA17823.
TCZ 8 mg/kg + DMARD pooled data from WA17822, WA17823 and WA18063.

The onset of action of tocilizumab was rapid, with evidence of ACR responses as early as
week 2 that continued through week 24 (Figure 8, Figure 9, and Appendix 4). The highest
ACR20, ACR50, and ACR70 responses over time were observed in patients treated with
8 mg/kg of tocilizumab + DMARD:s.
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Figure 8 ACR20 Response Rates by Visit — DMARD IR, ITT Population
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Figure 9 ACRS50 Response Rates by Visit - DMARD IR, ITT Population
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In addition to the overall improvements in ACR, tocilizumab treatment resulted in
improvements from baseline in all ACR core set components (tender joint count [TJC],
swollen joint count [SJC], patient’s global assessment of disease activity, physician’s
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global assessment of disease activity, patient’s pain assessment, HAQ-DI, CRP, and
erythrocyte sedimentation rate [ESR]; Appendix 5).

ACR responses were consistent across subpopulations of patients. Clinically relevant
improvements were evident regardless of the background DMARD regimen added to
tocilizumab (WA18063 study only; Table 11). In addition, the proportion of patients
achieving an ACR20 response was consistently higher among patients treated with
tocilizumab than patients treated with placebo across all major demographic and clinical
subgroups examined (Figure 10).

Table 11 Summary of the Percentage of Patients with an ACR20
Response at Week 24 by Background DMARD Medication -
WA18063 Study (ITT Population)
Placebo + DMARD TCZ 8 mg/kg + DMARD
N ACR20 N ACR20
Responders Responders
No. (%) No. (%)
No DMARD 5 0 9 5 (55.6%)
One DMARD:
MTX 224 56 (25%) 456 269 (59%)
Leflunomide 50 9 (18%) 78 51 (65.4%)
Sulfasalazine 16 0 35 23 (65.7%)
Chloroquine/ 17 5(29.4%) 33 21 (63.6%)
Hydroxychloroquine
Azathioprine 4 0 12 4 (33.3%)
Parenteral Gold 0 - 2 0
Two DMARDs 82 24 (29.3%) 152 100 (65.8%)
Three or more DMARDs 15 7 (46.7%) 26 15 (57.7%)
Total ITT population 413 101 (24.5%) 803 488 (60.8%)
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Figure 10 Summary of ACR20 Response at Week 24 by Intrinsic Factor - DMARD IR, ITT Population
ITT Population Placebo | TCZ 8 mg/kg

All Patients (N=2416)

Age < 50 Years (N=874)
50-64 Years (N=1142)

65-75 Years (N=352)

> 75 Years (N=48)

Gender Male (N=429)
Female (N=1987)

Race Amer Indian or Alaskan Native (N=185)
Asian (N=215)

Black (N=103)

White (N=1732)

Other (N=181)

North America (N=798)

South America (N=547)

Europe (N=795)

Rest of World (N=276)

Duration of RA £ 2 Years (N=482)
> 2-=2 5 Years (N=490)

> 5 -=10 Years (N=576)

> 10 Years (N=867)

Positive (N=1901)

Negative (N=515)

7 8 9 10 11 12 13 14
0dds Ratio (95% CI)
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6.5.1.4 DAS28 — Low Disease Activity and Remission

A DAS28 score of <3.2 represents low disease activity and a score < 2.6 indicates
DAS28 remission, according to EULAR criteria.

Approximately half of the patients treated with 8 mg/kg tocilizumab + DMARD achieved
low disease activity and, importantly, one third achieved DAS28 remission (Table 12).
There was a highly statistically significant difference between both tocilizumab treatment
groups and the placebo + DMARD group (p<0.0001) at week 24. In addition, treatment
with tocilizumab 8 mg/kg was superior to treatment with 4 mg/kg for DAS28 remission.

Table 12 Summary and Analysis of the Percentage of Patients with
Low Disease Activity (DAS28 < 3.2) and DAS28 Remission
(DAS28 < 2.6) — Pooled DMARD IR, ITT Population

Pooled DMARD Inadequate Responders
N=3028
Placebo + DMARD TCZ 4 mg/kg + MTX | TCZ 8mg/kg + DMARD
N=655 N=460 N=1202

Low Disease Activity

Responders 48 (7.3%) 145 (31.5%) 567 (47.2%)

p-value* <0.0001 <0.0001
DAS28 Remission

Responders 20 (3.1%) 75 (16.3%) 368 (30.6%)

p-value* <0.0001 <0.0001

p-value** <0.0001

Sources: etsumdas28poolwk241dai and etsumdas28poolwk24remi
*Comparison to placebo + DMARD
**Comparison to TCZ 4 mg/kg + MTX

6.5.1.5 Quality of Life

The short form-36 (SF-36) survey, which covers eight health dimensions including four
physical domains (physical function, role-physical, bodily pain, and general health) and
four mental domains (vitality, social function, role-emotional, and mental health), was
used to assess the impact of tocilizumab on quality of life in accordance with FDA
guidance. Tocilizumab was significantly more effective than control in improving the
SF-36 physical and mental component summary scores at week 24 (Table 13 and
Table 14). For both component scores, the difference in treatment effect between placebo
+ DMARD was higher in the tocilizumab 8 mg/kg + DMARD group compared with the
tocilizumab 4 mg/kg + MTX group.
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Table 13 Analysis of Variance of Change from Baseline in SF-36
Physical Component Summary Score to Week 24: DMARD
IR, ITT Population

Placebo + DMARD TCZ 4mg/kg+tMTX  TCZ 8mg/kg+DMARD

(N=1010) (N=612) (N=1406)
n 620 422 1142
Adjusted Mean 4.79 8.76 9.12
Difference 3.98 4.33
95% CI for difference (2.83,5.13) (3.48,5.19)
p-value <.0001 <.0001

The stratification factor study is included in the model. All comparison(s) to placebo + DMARD.

No imputation used for missing score. All assessments are set to missing from the time a patient receives
escape therapy. The norm based scores are reported in this table. Positive change indicates a better health
state. TCZ 4 mg/kg + MTX pooled data from WA17822 and WA17823. TCZ 8 mg/kg + DMARD pooled
data from WA17822, WA17823, and WA18063.

Table 14 Analysis of Variance of Change from Baseline in SF-36
Mental Component Summary Score to Week 24: DMARD IR,
ITT Population

Placebo + DMARD TCZ 4mg/kg+MTX  TCZ 8mg/kg+DMARD

(N=1010) (N=612) (N=1406)
n 620 422 1142
Adjusted Mean 2.86 4.98 6.03
Difference 2.12 3.17
95% CI for difference (0.61, 3.63) (2.05, 4.29)
p-value 0.0060 <.0001

The stratification factor study is included in the model. All comparison(s) to placebo + DMARD

No imputation used for missing score. All assessments are set to missing from the time a patient receives
escape therapy. The norm based scores are reported in this table. Positive change indicates a better health
state. TCZ 4 mg/kg + MTX pooled data from WA17822 and WA17823. TCZ 8 mg/kg + DMARD pooled
data from WA17822, WA17823, and WA18063.

6.5.1.6  Sustained Efficacy

As described in Section 6.4, data from the double-blind, 24-week studies were combined
with data from the open-label, extension studies to provide a long-term overview of
efficacy per double-blind study. Overall response rates to therapy with tocilizumab
8 mg/kg + DMARD were maintained with continued treatment (Figure 11 and
Figure 12). In addition, patients who were randomized to placebo or tocilizumab 4 mg/kg
in the 24-week, double-blind studies and then switched to 8 mg/kg open-label therapy in
the extension studies had an improvement in their disease activity shortly after switching
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treatments. It should be noted that the number of patients is deceasing over time because
these are ongoing studies and many patients have not yet reached the later time points.

DAS28 and EULAR scores were also maintained with continued treatment (Appendix 6
and Appendix 7).

Figure 11 ACRS50 Response Rates by Visit - WA17822 Study Group
(ITT Population)
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Figure 12 ACRS50 Response Rates by Visit - WA18063 Study Group
(ITT Population)
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6.5.2 Patients with an Inadequate Response to Anti-TNF Therapy

Study WA18062 was a randomized, double-blind, placebo-controlled, parallel group
study in adult patients with moderately to severely RA who had previously experienced
an inadequate clinical response to previous anti-TNF therapy. Patients were randomly
assigned in a 1:1:1 ratio to receive placebo, tocilizumab 4 mg/kg, or tocilizumab 8 mg/kg
by IV infusion in combination with MTX at a stable dose of 10 to 25 mg/week
(Figure 13).
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Figure 13 Overview of Study Design (WA18062)

Screening Randomization 24 weeks double-blind treatment FO“:’:ZV_
< 3 weeks up

Week 16*

Placebo

Tocilizumab 4 mg/kg

Tocilizumab 8 mg/kg

Escape therapy
(Tocilizumab 8 mg/kg)

Stable background MTX therapy

*Patients who did not achieve a 20% improvement from baseline in both SJC and TJC at Week 16 could
receive escape therapy (comprising tocilizumab 8 mg/kg + MTX) at Weeks 16 and 20.

**Patients who did not enroll into long-term extension study WA18696 returned for safety follow-up
assessments 8 and 12 weeks after the last infusion of study treatment.

The demographic and baseline disease characteristics of patients in the three treatment
groups was comparable (Table 15). The mean duration of RA was at least 11 years across
the treatment groups and patients had a high degree of baseline disease activity, as
indicated by the DAS28 score and the mean number of SJC and TJC, despite concurrent
treatment with MTX (approximate dose of 16 mg/week).

Table 15 Baseline Demographic and Disease Characteristics:
Anti-TNF IR (WA18062)
TCZ 4 mg/kg + TCZ 8 mg/kg
Placebo + MTX MTX +MTX
N =158 N =161 N=170

Female/Male (%) 79/21 81/19 84/16
Mean age in years 53 51 54
Mean duration of RA in years 11.4 11.0 12.6
RF positive (%) 75 73 79
Mean DAS28 6.8 6.8 6.8
Mean number of SJC/TJC 19/30 20/31 19/32
CRP (mg/dL) 3.7 3.1 2.8
HAQ (mean) 1.7 1.7 1.7
Number of prior DMARDs 2.1 2.0 1.9
Oral CS/NSAIDs (%) 58/58 58/62 52/62
MTX dose (mean mg/wk) 16.5 16.2 15.7

CS = corticosteroid

Patients were required to have previously received treatment with at least one anti-TNF
agent and failed to respond or discontinued treatment due to safety or tolerability within
1 year of randomization into the study. Over half of the patients had failed at least one
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anti-TNF treatments prior to entering this study. Few patients failed a previous anti-TNF
treatment due to toxicity alone (Table 16).

Table 16 Proportion of Patients who Failed 1, 2, or 3 Anti-TNF
Therapies due to Inadequate Efficacy or Toxicity:
Anti-TNF-Inadequate Responders (WA18062)

TCZ 4 mg/kg+ TCZ 8 mg/kg +

Placebo + MTX MTX MTX
N =158 N =161 N=170
Y% Y% %
1 Anti-TNF 48 50 53
2 Anti-TNFs 40 37 32
3 Anti-TNFs 12 12 15
Proportion failed due to
Toxicity* 3 4 7
Inadequate efficacy** 82 80 78
Toxicity and inadequate efficacy 15 15 15
Time since discontinuation
Median days prior to study start 84 75 84

*Minimum treatment requirement of at least one complete dose.

**Inadequate efficacy was defined in the protocol as: etanercept > 3 months at 25 mg twice a week

(or 50 mg weekly), at least four infusions of infliximab at > 3 mg/kg, or adalimumab at a minimum of 40
mg every other week for >3 months.

Most of the patients completed 24 weeks of treatment, either on their initial treatment or
escape therapy (Table 17). More than twice as many patients in the placebo group
required escape therapy compared with the tocilizumab groups.

Table 17 Summary of Patient Disposition: Anti-TNF-Inadequate
Responders (WA18062)

TCZ 4 mg/kg+ TCZ 8 mg/kg +

Placebo + MTX MTX MTX

N =158 N =161 N=170

No. (%) No. (%) No. (%)

Completed 24 weeks (including ESCAPE) 127 (79) 138 (85) 152 (87)

ESCAPE 66 (41) 31 (19) 20 (11)

Total discontinued* 30 (19) 24 (15) 23 (13)
Adverse events 8(5) 10 (6) 11 (6)

Death 0 0 0

Lack of efficacy 18 (11) 503) 4(2)
Failure to return 0 4(2) 1(<1)
Refused treatment 4(3) 2(1) 4(2)
Violation of entry criteria/other violation 0 32 32

*Excludes discontinuations on escape therapy

6.5.2.1 ACR Response

Tocilizumab in combination with MTX was more effective than MTX alone at reducing
the signs and symptoms of active RA in a population of treatment-recalcitrant patients
who had failed to respond adequately to prior treatment with at least one TNF-antagonist.
Treatment with tocilizumab 8 mg/kg in combination with MTX was statistically and
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clinically superior over treatment with placebo + MTX for ACR20, ACR50, and ACR70
responses at week 24 and numerically superior to treatment with tocilizumab 4 mg/kg
(Table 18).
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Table 18 Summary and Analysis of the Percentage of Patients with an
ACR20, ACR50 and ACR70 Response at Week 24: Anti-TNF
IR, ITT Population (WA18062)

Placebo + MTX  TCZ 4mg/kg + MTX TCZ 8mg/kg + MTX

(N=158) (N=161) (N=170)

ACR20

n 158 161 170

Responders 16 (10.1%) 49 (30.4%) 85 (50.0%)

p-value <.0001 <.0001
ACRS50

n 158 161 170

Responders 6 (3.8%) 27 (16.8%) 49 (28.8%)

p-value <.0001* <.0001
ACR70

n 158 161 170

Responders 2 (1.3%) 8 (5.0%) 21 (12.4%)

p-value 0.1005 0.0002

Cochran-Mantel-Haenszel analysis was used to calculate p-values. All comparisons to placebo

+ MTX. LOCEF used for tender and swollen joint counts, no imputation used for missing HAQ Score, CRP,
ESR, and VAS assessments. CRP was used primarily for the calculation of the ACR response; if missing,
ESR was substituted. Patients who received escape therapy, withdrew prematurely or where an ACR could
not be calculated, were set to 'Non-Responder'. Analysis stratified by site.

* Due to a break in the hierarchical testing of the secondary endpoints, this cannot be considered as
statistically significant.

In addition to the overall improvements in ACR, tocilizumab treatment resulted in
improvements in all ACR core set components (TJC, SJC, patient’s global assessment of
disease activity, physician’s global assessment of disease activity, patient’s pain
assessment, HAQ-DI, CRP, and ESR) with the greatest improvements observed in the
tocilizumab 8 mg/kg + MTX group (Figure 14 and Appendix 8). Notably, the tocilizumab
4 mg/kg + MTX group did not demonstrate suppression of CRP over the entire dosing
interval.
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Figure 14 Mean CRP (mg/dL) by Visit: Anti-TNF IR, ITT Population
(WA18062)
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As with patients who were DMARD IRs, the onset of action of tocilizumab was rapid,
with evidence of ACR responses as early as week 2 that continued through week 24
(Appendix 9, Appendix 10, and Appendix 11). The highest ACR20, ACR50, and ACR70
responses over time were observed in patients treated with 8 mg/kg of tocilizumab +
MTX.

There were no discernible differences between the proportions of ACR20 responders in
patients who had failed one anti-TNF compared with those who had failed two or three
anti-TNFs for the tocilizumab 8 mg/kg + MTX group (Figure 15). However, the
proportion of patients achieving ACR50 and ACR70 responses was lowest among
patients who failed three anti-TNF therapies compared with those who failed one or two
previous therapies.
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Figure 15 Anti-TNF IR: ACR20, ACR50, ACR70 Response at Week 24 by Number of Previously Failed Anti-
TNFs (WA18062)
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6.5.2.2 DAS28 — Low Disease Activity and Remission

As with the DMARD IRs, approximately half of the anti-TNF IRs who were treated with
8 mg/kg tocilizumab + MTX achieved low disease activity and, importantly, one third
achieved DAS28 remission (Table 19). There was a highly statistically significant
difference between the tocilizumab 8§ mg/kg treatment group and the placebo + MTX
group (p=0.0001) at week 24.

Table 19 Summary and Analysis of the Percentage of Patients with
Low Disease Activity (DAS28 < 3.2) and DAS28 Remission

(DAS28 < 2.6) — Anti-TNF IR, ITT Population (WA18062)

Anti-TNF Inadequate Responders
N=489
Placebo + MTX TCZ 4 mg/kg + MTX | TCZ 8mg/kg + MTX

n=61 n=105 n=123
Low Disease Activity
Responders 3 (4.9%) 16 (15.2%) 63 (51.2%)
DAS28 Remission
Responders 1 (1.6%) 8 (7.6%) 37 (30.1%)
p-value* 0.0533 0.0001
6.5.2.3  Quality of Life

In the anti-TNF IR population, tocilizumab 8 mg/kg was significantly more effective than
control in improving the SF-36 physical component score at week 24. Greater
improvements in the tocilizumab groups compared with the placebo + MTX group were
also seen for the SF-36 mental component score at week 24, but the differences did not
achieve statistical significance (Appendix 12 and Appendix 13).

6.5.2.4  Sustained Efficacy

Overall response rates to therapy with tocilizumab 8 mg/kg + MTX were maintained with
continued treatment (ACRS50 response; Figure 16). In addition, patients who were
randomized to placebo or tocilizumab 4 mg/kg in the 24-week, double-blind studies and
then switched to 8 mg/kg open-label therapy in the extension studies had an improvement
in their disease activity shortly after switching treatments.
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Figure 16 ACRS50 Response Rates by Visit - WA18062 Study Group
(ITT Population)
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6.6 Efficacy in Monotherapy

WA17824 was a study in adult patients with moderately to severely RA who had not
been treated with MTX within the 6 months before randomization and who had not
discontinued MTX as a result of clinically important toxic effects or lack of response
(Figure 17). All DMARDs had to have been discontinued prior to study entry. Patients
were randomly assigned in a double-blind, double-dummy fashion to either tocilizumab
8 mg/kg every 4 weeks or to MTX oral capsules weekly. MTX was administered in an
escalating dose regimen, with the initial dose of 7.5 mg increasing to 15 mg at week 4
and to 20 mg at week 8.

The study was designed to demonstrate non-inferiority against MTX. As an internal
control to confirm that both active treatment arms were effective, the study also included
a placebo controlled substudy, where patients at selected sites in the US, Canada, and
Israel were randomized (1:1:1) to the previously described groups and a placebo group.
In the placebo group, patients received MTX placebo and tocilizumab placebo for
8 weeks; from week 8, the placebo infusion was replaced by a tocilizumab 8 mg/kg
infusion for the remaining 16 weeks of the study. Patients taking part in the
placebo-controlled substudy who did not experience a 20% decrease from baseline in SJIC
and TJC before week 8 could receive escape therapy with tocilizumab 8 mg/kg.
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This study also included a “transition phase.” Patients who were responding well to their
blinded treatment regimen could either continue their treatment in the blinded transition
phase or enter the open-label, long-term extension study, WA 18696, in which they could
receive open-label tocilizumab therapy for up to 5 years. Patients entering the transition
phase of WA17824 continued to receive the same blinded treatment that they received in
the core study until the last patient enrolled completed their last visit in the double-blind
period of the study and the database was locked. During the transition phase, patients
could still decide to go into the extension study at any time and for any reason. Patients in
the transition phase could also enter the extension study once the WA 17824 database was
locked and the study was unblinded.

Figure 17 Overview of Study Design (WA17824)
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The treatment groups were well balanced with respect to demographic characteristics and
baseline clinical RA characteristics (Table 20). Mean disease duration was approximately
6 years, reflecting a relatively early RA population. Indeed, when patients were further
stratified by disease duration, over 40% had a RA disease duration of <2 years.
Moreover, 66% of patients in each treatment group were MTX-naive and approximately
43% of patients were completely DMARD-naive. However, patients had a high degree of
disease activity at baseline, as reflected by mean DAS28 score, mean SJC and TJC, and
baseline CRP and ESR levels.
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Table 20 Baseline Demographic and Disease Characteristics:
Monotherapy Study (WA17824) (ITT Population)

MTX TCZ 8 mg/kg

N = 284 N = 286
Female/Male 79/21 83/17
Mean age in years 50 51
Mean duration of RA in years 6.3 6.4
Duration of RA <2 years (%)* 125 (44) 117 (41)
RF positive (%) 75 74
Mean DAS28 6.8 6.8
Mean number of SJC/TJC 19/31 19/32
CRP (mg/dL) 3.1 3.0
HAQ (mean) 1.5 1.6
Number of prior DMARDs 1.1 1.2
Oral corticosteroids/NSAIDs (%) 47/77 48/80
MTX/DMARD naive (%) 67/45 67/40

*Safety Population

The majority of patients (82.6%) in the MTX group were more than 80% compliant with
the MTX dosing regimen and the mean and median MTX dose from baseline to week 24
was 15.5 mg and 16.9 mg, respectively.

Most of the patients in both treatment groups completed 24 weeks of treatment, either on
their initial treatment or after having received escape therapy (Table 21). More patients in
the MTX group than in the tocilizumab group received escape therapy or withdrew for
adverse events.

Table 21 Summary of Patient Disposition: Monotherapy Study
(WA17824)
MTX TCZ 8 mg/kg
N =284 N =288
Completed 24 weeks (including ESCAPE) 262 (92%) 268 (93%)
ESCAPE 11 7
Total discontinued* 22 (8) 19 (7)
Adverse events 10 (4) 5(12)
Death 1(<1) 3(1)
Lack of efficacy 3(1) 1(<1)
Failure to return 1(<1) 4(1)
Refused treatment 703) 6(2)

* Excludes discontinuations on escape therapy

6.6.1 ACR Response

Tocilizumab was more effective than MTX at reducing the signs and symptoms of active
RA in patients who were primarily naive to MTX treatment. Those patients in the study
who had previously received MTX had not failed treatment for lack of efficacy or
discontinued for safety reasons.

As per study design, treatment with tocilizumab 8 mg/kg every 4 weeks was first
demonstrated to be non-inferior and then, subsequently, statistically superior to treatment
with MTX for ACR20, ACR50, and ACR70 responses at week 24 (Table 22).
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Table 22 Summary and Analysis of the Percentage of Patients with an
ACR20, ACR50 and ACR70 Response at Week 24 —
Monotherapy Study (WA17824) (ITT Population)

MTX TCZ 8mg/kg
(N=284) (N=286)

ACR20

n 284 286

Responders 149 (52.5%) 200 (69.9%)

Weighted difference vs. MTX 0.19

95% C.I. of weighted difference (0.11,0.27)

p-value <.0001
ACR50

n 284 286

Responders 95 (33.5%) 126 (44.1%)

Weighted difference vs. MTX 0.12

95% C.I. of weighted difference (0.04, 0.20)

p-value 0.0023
ACR70

n 284 286

Responders 43 (15.1%) 80 (28.0%)

Weighted difference vs. MTX 0.14

95% C.I. of weighted difference (0.07,0.22)

p-value 0.0002

Analysis stratified by site and disease duration.

LOCEF used for tender and swollen joint counts, no imputation used for missing HAQ Score, CRP, ESR
and VAS assessments. CRP was used primarily for the calculation of the ACR response, if missing, ESR
was substituted. Patients who received escape therapy, withdrew prematurely or where an ACR could not
be calculated were set to 'Non-Responder'.

This study included a placebo arm with the substudy as an internal control. The results of
the analysis of the treatment difference between tocilizumab and placebo at Week 8
showed that tocilizumab was superior to placebo, further supporting the trial design and
result of the primary analysis (Table 23).
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Table 23 Summary and Analysis of the Percentage of Patients with an
ACR20 Response at Week 8 Monotherapy Study (WA17824)
(ITT Population)

Placebo/TCZ TCZ 8mg/kg
(N=99) (N=286)
ACR20
n 99 286
Responders 13 (13.1%) 159 (55.6%)
Weighted difference vs. Placebo 0.43
95% C.I. of weighted difference (0.34,0.52)*

* Statistical significance demonstrated if lower limit of 95% CI TCZ minus placebo > 0.

Analysis stratified by disease duration. LOCF used for tender and swollen joint counts, no imputation used
for missing HAQ Score, CRP, ESR and VAS assessments. CRP was used primarily for the calculation of
the ACR response, if missing, ESR was substituted. Patients who received escape therapy, withdrew
prematurely or where an ACR could not be calculated, were set to 'Non-Responder'.

Placebo/TCZ patients have only received Placebo medication up to the Week 8 analysis.

Treatment with 8 mg/kg of tocilizumab as monotherapy improved all ACR core set
components (TJC, SJC, patient’s and physician’s global assessment of disease activity,
patient’s pain assessment, HAQ-DI, CRP, and ESR; Appendix 14).

The time to onset of response following administration of tocilizumab was rapid, with
onset of action as early as week 2 (Appendix 15). The difference in response among
patients treated with tocilizumab compared with MTX was also evident over time, where
continued treatment with tocilizumab resulted in a continuous improvement in the level
of response over the 24-week treatment period (Appendix 16 and Appendix 17).

ACR responses were consistently superior with tocilizumab 8 mg/kg in a subgroup
analysis of MTX-naive and DMARD-naive patients.

6.6.2 DAS28 — Low Disease Activity and Remission

Improvements in disease activity were consistent with the symptomatic improvements
assessed by the ACR variables. At week 24, approximately half of the patients treated
with tocilizumab 8 mg/kg achieved low disease activity and approximately one third
achieved DAS28 remission (DAS