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1 EXECUTIVE_ SUMMARY

1.1 CONCLUSIONS AND RECOMMENDATIONS

The Applicant, Hoffman-La Roche, seeks to market ACTEMRA for the treatment of patients with
adult onset theumatoid arthritis (RA). ' ‘

The evidence taken collectively from studies reviewed indicated statistical support in favor of
tocilizumab 8 mg/kg either as a monotherapy or a combination therapy in the reduction of signs and
symptoms of RA after 24 weeks of therapy. Based on the weekly responder analyses of the ACR20
tesponse in 21l five studies, some patients experienced an improvement in ACR20 response as early
as Week 2, which persisted throughout the study (i.e. Week 24).

"There is also evidence that tocilizamab 4 mg/kg in combination with MTX therapy is associated with
reduction in'signs and symptoms of RA after 24 weeks of therapy. Although there was no direct
statistical comparison, there is some evidence that the effect was consistently lower than that of the
TCZ 8 mg/kg group.

There is also enough evidence that tocilizamab demonstrated effects on ACR50 and ACR70 in the
various patient populations studied. In addition, changes from baseline for each of the ACR core set
parameters are also consistent with the composite scores

I defer discussion on the clinical relevance of the treatment differences as well as the dosing regimen
to Dr. Okada. In addition, the reader is also referred to Dr. Okada’s review for more detail of the
rationale behind the decision to exclude the results from the analyses of patient-reported outcomes
(using the SF36 and FACIT-F questionnaires), patient’s disease activity (DAS28), as well as the
hemoglobin levels in the label.

1.2 BRIEF OVERVIEW OF CLINICAL STUDIES

In all five studies, patieats who were > 18 years of age with active theumatoid arthritis diagnosed
according to the American College of Rheumatology criteria, as well as having at least 8 tender and 6
swollen joints at baseline were included in the study. The objectives of these studies were similar. All
studies were designed to assess safety and reduction in the signs and symptoms of RA after 24 weeks
of TCZ as monotherapy (Study WA17824), in combination with MTX (Studies WA17822 and
WA17823) or other DMARD: (Study WA18063) in patients with inadequate response to those
drugs, or in combination with MTX in patients with an inadequate response to TNF antagonist
(Study WA18062), see Section 3.1.1 for more detail.

1.3 STATISTICAL ISSUES AND FINDINGS

I did not identify any statistical issues in the BLA submission that could not be resolved by recoding
and re-analyzing the data. For example, I identified various discrepancies between the raw and
derived datasets. These discrepancies were found not to affect the overall conclusion.

The following are the key findings of the study:

1. There is sufficient evidence from all four clinical studies (Studies WA17822, WA17823,
WA18062 and WA18063) that 2 higher proportion of patients in the tocilizumab 8 mg/kg
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group (in combination therapy) achieved ACR20 response compared to the placebo group
(in combination thetapy). In the direct comparison between tocilizumab 8 mg/ke
monotherapy and MTX dose escalated to 20 mg/wk within 8 weeks (Study WA17824), there
is evidence that tocilizumab therapy is superior to MTX therapy.

There is also consistent evidence that a higher proportion of patients in the
tocilizumab 4 mg/kg in combination with MTX therapy achieved ACR20 response
compared to the placebo + MTX therapy. The effect is consistently lower than that of the

TCZ 8 mg/kg group.

In terms of ACR50 and ACR70 responses, tocilizumab consistently demonstrated greater
effects compared to the comparator group (i.e. placebo or MTX monotherapy) in various
patient populations studied. Changes from baseline for each of the ACR core set parameters
are also consistent with the composite scores

Except in Study WA18062, a separation between the tocilizumab combination therapy and
monotherapy groups and the comparator groups in ACR20 respounse rates is apparent at
week 2. In study WA18062, the separation is most apparent at week 4. At all time points
after week 2, the greatest response rates are observed in the tocilizumab 8 mg/ kg + MTX
group (Studies WA17822, WA17823, and WA18062).

As part of the exploratory analysis, HAQ-DI responder analysis was conducted. Responder
is defined as patients who had at least 0.22 unit decreased in HAQ-DI score from baseline at
the end of week 24. A larger proportion of HAQ-DI respondets among patients treated with
either tocilizumab with background MTX (Studies WA17822, WA17823 and WA1 8062), or
tocilizamab with background DMARD (Study WA18063) are observed in compatison to
patients treated with placebo (with background MTX, or with background DMARD),
tegatdless of the tocilizumab dose. In addition, there is also higher proportion of HAQ-DI
tesponder among patients treated with tocilizumab monotherapy compared to MTX alone
(Study WA17824). '

Considering that the open-label extension studies were ongoing and only a partial amount of
information is available, it is difficult to assess whether patients who are ACR20 responder at
Week 24 during the core studies (i.e. double-blind phase) maintained their responder status
over a period of 18 months. Therefore, there is no sufficient information at this time to
evaluate the claim of ‘maintenance of effect’.

In terros of treatment by subgroup analysis, there is no consistent evidence of treatment by
subgroup interaction across the five studies. It appears that ‘region’ may have an effect on
treatment group differences, but so far, this is only evident in one MTX combination study
(Study WA17822) and one DMARD combination study (Study WA18063). However,
according to Dr. Okada, this finding is consistent with the other biologic products approved
for the same indication. Furthermore, because the effect in North America remains positive
and consistent with the overall conclusion, the regional diffetences are less wortisome.
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2 INTRODUCTION

2.1 OVERVIEW

The Applicant, Hoffman-Lz Roche, seeks to market ACTEMRA for the treatment of patients with
adult onset theumatoid arthritis (RA). The proposed indication is:

ACTEMRA (tocilizumab) is indicated for reducing signs and symptoms in adult
patients with moderately to severely active theumatoid arthritis who are naive to
treatment with, or who had an inadequate response to, one or more disease

modifying anti-theumatic drugs (DMARD) or tumor nectosis factor o, (TNF)
antagonists. ACTEMRA can be used alone or in combination with
methotrexate (MTX) or other DMARD:s.

ACTEMRA 8 mg/kg is administered by intravenous infusion every 4 weeks alone or in- combination
with MTX or other DMARD:s.

"The clinical development program includes data on 3192 patients receiving at least one dose of 8
mg/kg ACTEMRA, including 2570 exposed to 8 mg/ kg for greater than 6 months, 1443 exposed to
8 mg/kg for greater than 1 year, and 554 exposed to 8 mg/kg for greater than 18 months. This was
conducted with a co-development partner, Chugai Pharmaceutical Co. Ltd. ACTEMRA is approved
in Japan for the treatment of Castleman’s Disease and Chugai has submitted a supplemental NDA in
Japaa for the treatment of patients with adult onset RA and systemic-onset of juvenile idiopathic
arthritis based on studies completed in Japan.

The development plan for ACTEMRA (tocilizumab) was introduced to the Division of Therapeutic
Biologics Internal Medicine Products under BBIND11972. Following the reorganization of the
therapeutic areas in the Center for Drug Evaluation and Research, tocilizamab fell under the purview
of the Division of Anesthesia, Analgesia and Rheumatology Products. The key milestones in the
clinical development program are highlighted in Dr. Okada’s review. This includes key interactions
with the Agency from September 9, 2004 through October 9, 2007. Statistical issues were discussed
during several meetings and key issues are summatized below:

1. Pre-Phase 3 meeting (September 9, 2004)

Primary Endpoints:

-

-

1. Sponsor should consider another endpoint in place of the HAQ AUC or as an
additional secondary analysis comparing the percentage of subjects with a clinically
meaningful improvement in HAQ (e.g. >0.3 units) at 6 and 12 months (i.e. responder
analysis).

2. Sponsor should include the proportion of subjects achieving a major clinical response
(ACR70 maintained at > 6 months) as a secondary endpoint.
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3. Sponsor should define the term ‘no erosions’ as a change in total Sharp score < 0 units
and not as the smallest detectable difference. '

Blinding
Joint counts should be assessed by blinded, independent joint assessors.

Statistical Analysis Plan

'The following are suggestions given during the meeting:

b(4)

2. Telecon (September 8, 2005)

The following comments to the data reporting and analysis manual (DRAM) were provided
to the Sponsor:

The approach to multiple testing in Studies 17822, 17823 and 18062 provided by the
Sponsor is adequate for type 1 error rate. However, it is not clear what significance results

'
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will be used to make the claim. Claim can be based on comparison between each dose and

placebo not on a combined comparison. The Division cautioned that decision rule has the

following potential risks:

2. If null hypothesis is not rejected in the test for the combined groups then it is not
permissible to continue even if an informal assessment suggests that one of the dose
groups vs. placebo comparisons is significant.

b. If null hypothesis is zejected in the test for the combined groups there still may be no
sign between any dose groups and placebo.

¢ The proposed method of pooling the two dose groups in the test may reduce the
statistical power in the event that one of the dose groups is similar to or worse than the
placebo in the endpoint to be tested.

The Division also reminded the Sponsor-to justify the non-inferiority margin of -0.12% to
be used in Study WA17824

3. Statistical Analysis Plan (November 1, 2006 under serial # 292)
" The following were comments and recommendations provided to the Sponsor.

2. The analysis plan should additionally include pre-specified analyses for the “Change
from baseline in Modified Sharp total radiographic score at Week 52 (12 months) and at
Week 104 (24 months)” and the “Change in physical fanction as measured by the area
under the curve for the change from baseline in the Health Assessment Questionnaire
Disability Index (HAQ-DI) at week 52 and at week 104” in Study WA17823.

b. The proposed sample size for each study is acceptable. Of note, the Division’s
assessment of efficacy will evaluate the statistical sigmﬁcance and clinical
meaningfulness of the treatment effect.

4. Pre-BLA Format and Content (May 7, 2007)

The comments relate to the BLA format and content. We requested that the data collection
page (blankcrf.pdf) be hyperlinked to the data definition file (define.pdf) for each variable
coming from the raw data.

The Division also commented that the Sponsor does not need to provide the SAS program
in the BLA, but the Division may request the program during the review.

5. pre-BLA (September 12, 2007)

a.  The Division noted that the proposal to pool the efficacy data by treatment group for
Studies WA17822, WA17823 and WA18063, as well as pooling the 6-month safety data
for analyses are acceptable.

b. The BLA should include an analysis of safety and efficacy by body weight and by body
mass index, as well as subset analyses for the primary endpoint by baseline
demographics, baseline disease characteristics, and investigational site.

. The Division also provided several recommendations on the analysis of safety data.

This submission included five randomized, double-blind, placebo-controlled studies and two open-
label long-term extension studies. Key chatactetistics of the studies are summarized in Table 1.
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WALT822 WAI7823 WAL7824 WALSD52 WAI8063 WALS695 WALS696
Design omd DB, R, FC: DB,R,PC; year 1 DB, DD, R, PC: 24- DB, R, PC: 24-week | DB, R, PC: 24week | OL extension study; | OL extention shidy,
Daration 24-week DB, year 20L week spproximately approximately
5 yearg* 5 years*
Patient Moderate to Moderate fo tevere | Active RA; MTX nafve | Moderate fo severe | Modemate to severe | Patients completing | Patients completing
Populntion severeactive | activeRAInMIX | orMTX discontimed active RA in active FA in patients frestment in freatment in
RAMMIX inadequate butnot due to lack of patients with with inadequate WA17822 WAL7824,
inadequate Tesponders efficacy or toxic effect | inadequate response TBsponse to WA18062,
responders to amti-TINF agent(s) DMARDz WAL8063, WP18663
‘Treatment 3 arm study: 3 arm stady: 2 arm stady: . 3 arms: 2 arms: 1arm: 1 arm:
Tocitizanzats: Tocilizumab: Tociliznmab: Tocilizumab: Tociliznmab: Tocilizumab: Tocilizmmab:
4 or 8 mg'kg or 4 or 8 me/kg or 8 mglkg iv every 4 or 8 mg/kg or 8mghkgor 8 mg/kgiv every 8 mglkgiv every
placebu ivevery |  placebo iv every 4 weeks Placebo iv every placebo Iv every 4 weeks plus MIX | 4 weeksalone or phus
4weeks + MTX | 4 weels +MTX o 4 weeks plus 4 weeks plug MTX / other
10-25 mgfveek 10-25 mgfiveek MTX 7.5-20 mg'week MTX 10- standard g%yg@ DMARD(s)
{po) 25 mgfweek
Substudy includes 37
arm; Placebo (8 weeks
placsho then 16 weeks
TCZ 8 mglkg)
Escape Week 16: Week 16 onwards: Substudy only, up to Week 16: Week 16: adjnstment - -
therapy TCZ8mgkg | TCZ 4orSmgkg | Week: TCZ'3 mgkg TCZ S mgke of background -
DMARD
Total 623 1195 673 4499 1220 337 1902+
Randomized
Patients
Primary ACR20 ACRI0 xesponse ACR20 response rate ACRI0response | ACR20 responserate Long term Long term
ﬂw@M&E at Tespomnse rafe Tate Tate safetyfefficacy salistylefficacy
Week 24

Source: Clinical Summary of Efficacy, page 34

DB = double blind, R = randomized, PC = placebo controlled, DD = double dummy, OL = open label
* Or whes fovilizumab becomes commercially available in the
** Patients were not randomized into WA 18655 and WA1860

parficipating comntry, or when the sponsor decides to discontinue the study.
6, but enrolled from studies WA17822, WA18043, WAI8062 and WAI7924

Introduction

10
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2.2 DATA SOURCES

This statistical review is based on data submitted in studies WA 17822, WA17823, WA1 7824, WA18062, and
"WA18063. :

The electronic submission of this BLA can be found at:
L\cbsapSS\I\-I\EDR Submissions\ 2007 BLA\DCC60005713\ blamain\

3 STATISTICAL EVALUATION

3.1 EVALUATION OF EFFICACY

The clinical program of ACTEMRA comprised five double-blind, placebo-controlled studies and two long-
term safety studies. Throughout the review, tocilizumab will be referred to as TCZ, methotrexate as MTX,
and disease modifying anti-rheumatic drugs as DMARDs.

3.1.1 STUDY DESIGN AND ANALYSIS PLAN

In all five studies, patients who were > 18 years of age with active theumatoid arthritis diagnosed according
to the American College of Rheumatology criteria, and had st least 8 tender and 6 swollen joints at baseline
were included in the study. The objectives of the studies were similar.

‘The primary efficacy objective of studies WA1 7822, WA17823 and WA18062 was to assess the
efficacy of TCZ vs. placebo in patients with moderate to severe active RA with regard to reduction in
signs and symptoms over 6 months of treatment in combination with background MTX therapy.
Studies WA17822 and WA17823 were conducted in patients with an inadequate clinical response to
MTX and study WA18062 was conducted in patients who had had inadequate response to one or
more anti-TNF therapies.

The primary objective of study WA18063 was to assess the efficacy of TCZ vs. placebo in patients
with moderate to severe active RA, with regard to reduction in signs and symptoms over 6 months of
treatment in combination with background DMARD therapy. This study was conducted in patients
with an inadequate clinical response to current DMARD therapy.

The primary objective of study WA 17824 was to assess the efficacy of TCZ monotherapy vs. MTX in
patients who had not been treated with MTX within 6 months prior to randomization and who had
not discontinued previous MTX treatment as a result of clinically important toxic effects or lack of
response (as determined by the investigator).

With the exception of WA17823, all studies had 2 24-week treatment period and the primary endpoint was
the proportion of ACR20 responders at week 24. In order to achieve an ACR20 response, a patient ‘was
requited to have at least 2 20% improvement compated with baseline, in both tender and swollen joint counts
(TJC and SJC, respectively), as well as in 3 out of 5 additional ACR core set variables: physician’s global
assessment of disease activity, patient’s global assessment of disease activity, patient’s assessment of pain,
Health Assessment Questionnaire Disability Index (HAQ-DI) and the acute phase reactants (i.e. C-Reactive
Protein (CRP)). CRP was used primarily for the calculation of the ACR response; if missing, erythrocyte
sedimentation rate (ESR) was substituted. ’ '

11
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Study WA17823 is an ongoing study with two planned interim analyses. Primary endpoints are evaluated at 6,
12 and 24 months. The 6-month primary endpoint was the proportion of ACR20 responders at week 24. The
12 and 24 month ptimary endpoints are the change from baseline in modified Sharp total radiographic score
and change in physical function as measured by the area under the curve for the change from baseline in the
Health Assessment Questionnaire-Disability Index (HAQ-DI). After year 2, patients can enter an optional
open-label extended treatment period of up to 3 years. Only 6-month efficacy and safety data are included in
the Applicant’s summary.

Study WA17824 was designed to demonstrate non-inferiority against MTX and included a 3-arm
randomized, double-blind, double-dummy, patallel-group substudy with a placebo arm (8 weeks of
placebo treatment followed by 16 weeks of TCZ 8 mg/kg) as an internal control for efficacy.

In all studies, randomization was stratified by site. In addition, study WA17824 was stratified by disease
duration (< 2 years vexsus > 2 years).

In studies WA17822, WA17823, and WA18062, randomization was in a 1:1:1 ratio and patients in study
WA18063 were randomized in a 2:1 ratio (TCZ:placebo), see Table 2. The Applicant states,

In the MTX smdies (Study WA17822, WA17823, and WA18062), 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 — 25 mg/week. Meanwhile, in Study WA18063, patients had to have been on
stable doses of permitted DMARD:s for at least 8 weeks prior to baseline. They could be used alone
or in combination, except for the combination of MTX and leflunomide, which was not permitted. In
all four studies, TCZ doses were to remain stable during the treatment period; however, MTX dose
reductions or a change in route of administration could be performed at any time for safety reasons.

Patients in study WA17824 were randomly assigned in 2 1:1 tatio to either TCZ 8 mg/kg or MTX, and in the
substudy, patients were randomly assigned in 1:1:1 ratio to either TCZ 8 mg/kg or MTX (as in the main
study), or to receive placebo MTX weekly plus iv placebo every 4 weeks for 8 weeks (2 infusions). All patients
in the substudy continued with TCZ 8 mg/kg as an intravenous infusion every 4 weeks for the remaining 4
montbs of the study In order to maintain the blind, patients continued to receive placebo MTX capsules.
Accotding to the Applicant,

One 5 mg (2.5 mg capsules) reduction in medication (MTX or its placebo) was pesmitted for patients
who, in the opinion of the treating physician, experdenced dose-limiting MTX-related side effects. The
dose could not be increased at any time after the dose had been reduced nor could it be reduced to
less than 4 capsules/week (10 mg). -

12
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Table 2: Trial Medication Route and Regimen

Study Drag | Route | Backgronnd therapy | Route

Studies WA17822, WA17823 and WA18062

TCZ 4 mgfkg every 4 wesks | IV MTX 10-25 mgfweek Oral or parenteral
TCZ 8 mgikg every 4 weeks | IV MTX 10-25 mg/week Oral or parenteral
Placebo every 4 weeks v MTX 10-25 me/week __| Oral or parenteral
Study WA18063 '

TCZ 8 mgfkp every 4 weeks | IV Stable DMARD aloze or in combination Oral or parenteral
Placebo every 4 weeks v Stable DMARD alone or in combination Oral or parentera]
WA17824

Study Drug Ronte Placebo Ronte

TCZ 8 mg/ks every 4 weeks w Weseldy Ogal

MTX 7.5-20 mg / week (escalating dosey* Oral Every 4 weeks IAY

FPlacebo TCZ every 4 weeks for 8 weeks; 149 Placebo MTX weekly Oral

then active TCZ $ mp/kp every 4 weeks**

* All patients were started at 7.5 mg week. Ifﬂ:epaﬁenthadaninadeqnatewonse {any swollen ortender
joints) the MTX dose was increased to 15 mgfweek at week 4 and o 20 mg/week at week B.
** In the WA17824 substudy only.

Source: Clinical Summary of Efficacy, page 38

Adjustments to study medication made for insufficient therapeutic response (ie. escape therapy) were
permitted in all studies.

.

' In studies WA17822, WA17823, WA18062 and WA18063 patients who had a < 20% improvement in
-+ TJC and S)C from baseline at week 16 could receive escape therapy consisting of the following:

e Instudies WA17822 and WA18062, patients received TCZ, 8 mg/kg.

* Instdy WA17823, escape therapy with TCZ was administered in steps and was allocated in
a blinded fashion using an interactive voice response system (IVRS). In the first step,
patients in the TCZ 4 mg/kg and 8 mg/. kg groups received TCZ 8 mg/kg and patients in
the placebo group received TCZ 4 mg/ kg. If after > 12 weeks on escape therapy, patients
had still not achieved a > 20% improvement from baseline in SJC and TJCs, patients in all
groups could receive a second escape therapy step of TCZ 8 mg/kg.

¢ In stndy WA18063, patients could have the dose of background DMARD adjusted and/or
be provided treatment with different traditional DMARDs. Patients did not receive TCZ as
escape therapy.

In study WA17824, only patients at sites participating in the placebo-controlled substudy were eligible
to receive escape therapy. Patients in the substudy could receive escape therapy of TCZ 8 mg/kg if
they had a > 20% worsening from baseline in SJC and TJCs at any visit psior to (but not including)
week 8. MTX/MTX-placebo capsules were discontinued when a patient received escape therapy.

In all of the pivotal Phase III studies, escape patients could also receive intra-articular corticosteroids
or an increase in oral corticosteroid dosage (maximum dose of 10 mg total dose/ day).

Efficacy data were analyzed for the intent-to-treat (ITT) and per protocol (PP) population.

The ITT population was defined as all randomized patients who received at least one administration
of study medication, and was the primary analysis population for all of the Phase ITT studies except
WA17824, which was intended to demonstrate non-inferority, so the PP population was the primary
analysis population. The PP population included patients who met certain inclusion and exclusion

13
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criteria and did not have post-randomization violations that were deemed to have the potential to
affect patient outcome in terms of efficacy.

In Study WA17824 (non-inferiority study), the primaty analysis population is the PP population. According to
the ICH E-9 document,

Subjects who withdraw or drop out of the treatment group or the comparator group will tend to have
a lack of response such that it will generally diminish the treatment effect; hence the results of using
the full analysis set (i.e. ITT population) may be biased toward demonstrating equivalence (or non-
inferority). :

For the four placebo-controlled studies (WA17822, WA17823, WA18062 and WA18063), the statistical
hypotheses weze based on a superiority comparison against the control (placebo + DMARD) in the
proportion of patients with an ACR20 response at Week 24. A two-sided 5% significance level was used
throughout the analyses. The primary analysis was the Cochran-Mantel-Haenszel chi-squared test with
adjustment for the stratification factor applied at randomization. This was performed using the pre-defined
primary and secondary methods for handling missing data (Table 3). Of note, the primary method is the
application of non-responder outcome to all patients with missing data (e.g. those who entered escape or who
discontinued therapy prior to Week 24 regardless of the reason). Because only the result from the intetim
week 24 analyses was included in this submission for Study WA17823, the methods used to analyze the
modified Sharp total radiographic score and physical function score were not provided (see Table 4).

For Study WA17824, the statistical hypothesis was based on a non-inferiority comparison of the TCZ 8
mg/kg arm against MTX using the extended Mantel-Haenszel statistic. The extended Mantel-Haenszel
approach calculates the weighted difference in proportion between the two treatment groups, adjusted for site
and disease dutation. For a full detail of the approach, see Appendix 1. The null hypothesis was rejected if the
lower limit of the two-sided 95% confidence interval (CI) for the difference in the proportion of ACR20
responders on TCZ minus MTX was > -0.12. However, if the lower limit of the 95% CI for the treatent
difference was > 0, then the corresponding p-value for superiority was also produced for the comparison of
ACR20, ACR50 and ACR70. In addition, to support the conclusions from the primaty analysis, 2
compatison was made between the TCZ treatment group and the placebo group in the substudy. The null
hypothesis tested by this comparison was that the proportion of patients with an ACR20 response at week 8
in the TCZ treatment arm was equal to the proportion of patients with an ACR20 response at week 8 in the
placebo arm. This null hypothesis was rejected if the lower limit of the two-sided 95% CI for the difference in
the proportion of ACR20 responders on TCZ minus placebo was greater than zero.

In the September 9, 2004 pre-Phase 3 meeting and the September 8, 2005 teleconference with the Applicant,
the Division requested submission of a complete proposal outlining the rationale for choosing 2 12
percentage point confidence interval for the proposed non-inferiority trial analyzing TCZ 8 mg/kg vs. MTX
alone. On November 1, 2006, the Sponsor submitted their statistical analysis plan for all five studies (under
serial no. 292), and in that submission provided the following justification for the non-inferiority margin for
the monotherapy study (WA17824).

This non-infediority limit of 12% is based on several considerations, both statistical and clinical. The
proposed limit is approximately 50% of the difference between methotrexate (MTX) and placebo.
This is based on an ACR20 response rate for MTX-naive patients at 6 months of about 50% and 2
placebo response of about 27% from the same study. Therefore, 12% is approximately half the
difference between MTX and placebo. There is evidence in literature for an average placebo response
across trials of about 30% and a conservative estimate of ACR20 response rate for MTX, based on
the literature, would be about 55% with 12% again being approximately half the difference.
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A review of biologic and DMARD monotherapy trials reveals that the ACR20 response rate at 6
months varies from 43 — 70%. This wide variation in response rates does not seem, of itself, to
influence physicians in their choice of an agent to treat theumatoid asthritis. It would appear that what
most influences the choice of an agent is the potential and actual response of a particular patienttoa
particular drug. The choice of 2 drg is based on the individual patient, provided that there is good
evidence that 2 drug is potentially effective, and it is not based on ovegall levels of effectiveness in
lasge groups. For TCZ monotherapy to be considered of benefit to patients strong evidence of
effectiveness in comparison to established placebo rates of about 30% is required and there is 2 need
to demonstrate that the effectiveness of TCZ falls within the ranges of other monotherapy DMARDs
as shown in the trials cited above. The 12% difference proposed in the monotherapy study is minor
from 2 clinical standpoint and is less than the range of sesponses in the monotherapy trials lsted )
above. Since even the broader ranges of response cited do not appear to influence physician choice, a
12% limit would be considered acceptable and justifiable by clinicians.

According to Dz. Okada, this margin is acceptable.

In studies WA17822, WA17823 and WA18062, which have two TCZ, treatment amms plus a control arm, a
sequential testing procedure was produced for the primary endpoint so that the TCZ 8 mg/kg arm was first
compared with the placebo arm, and only if this comparison resulted in 2 p-value of < 0.05 was a comparison
of the TCZ 4 mg/kg with placebo performed.

In each of the study, the Applicant proposed to explore several secondary endpoints (Table 5). In order to
control the rate of false positive conclusions resulting from multiple secondary endpoints, a prospectively-
defined fixed sequence approach was applied to statistical testing for each individual study (Appendix 2). 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 pre-
defined hierarchical order. No confirmatory claims were to be based on endpoints that have a rank lower
than or equal to that variable whose null hypothesis was the first that could not be rejected.
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Table 3: Primary Endpoint Analyses (Studies WA17822, WA17823, WA17824, WA18062, and WA18063).

Endpoint(s) Patient Analytical approach Missing Data Imputation

population
Propostion of | Intent-to-treatt | Primary: Cochran-Mantel-Haenszel chi-squared | Primary:
patients with an | (primary) test®™ with adjustment for the stratification - Patients who withdrew prematurely from the study will be classed as non
ACR20* Per protocol factor applied at randomization. responders from the date they withdrew.
response at (secondary) Secondary: - Patients who receive escape therapy will be classed as non responders for
Week 24 - logistic regression including the stratification all time points beyond the time point at which they first receive escape

factor(s) applied at randomization in the model.
- Time to first ACR20 using Kaplan-Meiet
estimates

- Generalized estimating equations to compare
the longitudinal probability of an ACR 20
response between treatment groups. The
primary model will include: site (or region),
treatment group, visit and treatment group by
visit interaction.

For WA17824, an extended Manfel-Haenszel
statistic adjusting for the stratification factot(s)
applied at randomization will be applied for the
difference in proportion of ACR20 responders to
produce a 95% confidence interval. The null
hypothesis will be rejected if the lower limit of
the two-sided 95% confidence interval for the
difference in the proportion of ACR20
responders on TCZ minus MTX is > -0.12.

therapy.

- Hu.r_.mmw:m that do not have the required data (i.e. tender and swollen joint
counts, and at least three of the five ACR core set variables) at baseline
and at that specific time pint will be classed as non responders at that time
point.

- Patients that have had intra-articular injections of steroid within the 8
weeks prior to their week 24 assessment will classed as non nnmwonmoa at
Week 24 only.

- The tender and swollen joint counts will use the total derived using the
last observation carried forward method (LOCEF). ‘

- C-reactive protein (CRP) will be used primatily for the calculation of the
ACR response, if missing, erythrocyte sedimentation rate (ESR) will be
substituted.

- The physician’s global assessment of disease activity, patient’s global
assessment of disease activity, patient’s assessment of pain, and HAQ-DI
components will be based on the raw results.

Secondary:

- LOCEF for each of the components

- For escape patients, value at the escape visit or it missing the last pre-
escape/post baseline value will be cacried forward

- For withdrawal patients, value at the withdrawal or if missing, last
efficacy assessment prior to withdrawal will be carried forward.

Source: Sponsor’s submission package
* A positive ACR20 response nmmc.nom at least a 20% improvement compared to baseline in both tender and swollen joint counts, as well as in 3 out of 5 of the additional ACR core set variables: physician’s

m_owa assessment of disease activity, patient’s global assessment of disease activity, munmnmm assessment of pain, Health Assessment Questionnaire Disability Index (HAQ-DI) and an acute phase reactant (C-
reactive protein, CRP), or Eryrhrocyte Sedimentation rate (ESR).

} The ITT analysis population will consist of all patients that are randomized and who teceive at least one administration of study medication.

} The PP population will consist of patients meeting cestain inclusion and exclusion criteria that have been deemed to have the potential to affect patient outcome in terms of efficacy.
** Only for Studies WA17822, WA17823, WA18062, and WA18063.
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Table 4: Additional Endpoint Analyses for Study WA17823

Endpoint(s) Patient population | Analytical approach Missing Data Imputation

Change from baseline in | Intent-to-treat + No information

Modified Sharp total (ptimary)

radiographic score at Per protocol §

Week 52 (12 months) (secondary)

and at Week 104 (24

months)

Change in physical Intent-to-treat J No information The primary method of analysis of the HAQ-DI score, no
function as measured by | (primary) imputation of missing will be made, other than for missing
the area under the curve | Per protocol § baselinie scores, for which last score prior to baseline with be
for the change from (secondary) carried forward.

baseline in the Health

Assessment

Questionnaire Disability

Index at week 52 and at

week 104.

Source: Sponsor’s submission package

* A positive ACR20 response requires at least a 20% improvement compared to baseline in both tender and swollen joint counts, as well as in 3 out of 5 of the additional ACR core set variables: physician’s
global assessment of disease activity, patient’s global assessment of disease activity, patient’s assessment of pain, Health Assessment Questionnaire Disability Index (HAQ-DI) and an acute phase reactant (C-
teactive protein, CRP), or Eryrhrocyte Sedimentation rate (ESR).

1 The ITT analysis population will consist of all patients that are randomized and who receive at least one administration of study medication.

1 The PP population will consist of patients meeting certain inclusion and exclusion criteria that have been deemed to have the potential to affect patient outcome in terms of efficacy.

** Only for Studies WA17822, WA17823, WA18062, and WA18063.
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Study

Endpoint(s)

Patient population

Analytical approach

WA17822
WA17823*
WA17824
WA18062
WA18063

- Propottion of patients with an POWmo and ACR70
responses at Week 24

- Mean changes from baseline in the individual
patameters of ACR core set at 24 weeks.

- AUC of the ACRn

- Longitudinal (GEE) analysis of ACR20, ACR50 and
ACR?70 responses.

- Change in disease activity score (DAS28) from
baseline at 24 weeks.

- Proportion of patients classified as categotical
DAS28 responders (EULAR response) at 24 weeks.

- AUC of the mean disease activity score

- HAQ, SF-37 and FACIT fatigue scale scores at 24
weeks.

- Propottion of patients who withdraw due to lack of
sufficient therapeutic response.

- Proportion of patients in each treatment group who
teceive escape therapy.

- Mean change in RF (TU/mL) at 24 weeks in those
patients with + RF.

- Proportion of patients with DAS28 score < 2.6 at 24
weeks _

- Time to ACR20, ACR50, and ACR70 response.

- Change in Hemoglobin from baseline at 24 weeks.

Intent-to-treat { (primary)
Per protocol § (secondary)

Categotical variable: Cochran-Mantel-Haenszel chi-squared
test™ with adjustment for the stratification factor applied at
randomization,
Secondary:
- logistic regression including the stratification factor(s)
applied at randomization in the model.

Continuous variable: Analysis of covariance
Time to Analysis: Kaplan-Meier estimates

Longitudinal data: Generalized estimating equation analysis

WA17824

Additional:

- The proportion of patients with an ACR20 response
at Week 8.

- Median time to improvement in daily pain VAS (25%
decline in pain VAS from baseline).

- Proportion of patients that achieved a remission
according to the ACR remission criteria by Week 24,

Intent-to-treat + (primary)
Per protocol § (secondary)

Source: Sponsot’s submission package
*WA17823: h:mmosa at Week 24. Does not include .H.B._m to ACR20, ACR50, and ACR70 response, as well as Change in hemoglobin from baseline at 24 weeks.

1 The ITT analysis population will consist of all _.u»nmnﬂm that are randomized and who receive at least one administration of study medication.

} The PP population will consist of patients meeting certain inclusion and exclusion criteria that have been deemed to have the potential to affect patient outcome in terms of nmmnpnv
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Study

Endpoint(s)

Pt. population

Analytical approach

WA17823

Endpoints post Week 24:

- Proportion of patients who achieve an improvement of at least 0.3 units
from baseline in the HAQ disability index at 52 and 104 weeks.

- Proportion of patients with ACR20, ACR50 and ACR70 responses at 52
and 104 weeks.

- Proportion of patients with ACR70 response maintained for 6
consecutive months,

- Mean changes from baseline in the individual parameters of ACR core
set at 52 and 104 weeks.

- AUC of the ACRx to 52 and 104 weeks :

- Longitudinal (GEE) analysis of ACR20, ACRS0 and ACRT70 responses
to 52 and 104 weeks.

- Change in disease activity score (DAS28) from baseline at 52 and 104
weeks.

- Proportion of patients classified as categorical DAS28 responders
(EULAR response) at 52 and 104 weeks.

- Proportion of patients with DAS28 score < 2.6 at 52 and 104 weeks

- AUC of the mean disease activity score at 52 and 104 weeks

- Change from baseline in modified Sharp total radiographic scoze to
weeks 24 and 80,

- Change from baseline in erosion score to weeks 24, 52, 80, and 104.

- Change from baseline in joint space natrowing score to weeks 24, 52,
80, and 104 )

- Proportion of patients with no progression of erosion by number of
new erosions at 24, 52, and 104 weeks. :

- Proportion of patients with no progression of joint space narrowing by
naumber of new joint space narrowing at 24, 52, and 104 weeks,

- HAQ, SF-37 and FACIT fatigue scale scores at 52 and 104 weeks.

- Mean change in RF (IU/mL) at 24 weeks in those patients with + RF,
- Proportion of patients who withdraw due to lack of sufficient
therapeutic response.

- Proportion of patients in each treatment group who receive escape
therapy.

- Proportion of patients that achieved a rermission according to the ACR
remission ctiteria by Week 52 and 104,

- Proportion of patients that achieved complete clinical response at Week
52 and 104.

Intent-to-treat +
(primary)

Per protocol
(secondary)

Categorical variable: Cochtan-Mantel-Haenszel chi-
squared test** with adjustment for the stratification
factor applied at randomization.
Secondaty:

- logistic regression including the stratification factor(s)
applied at randomization in the model.

Continuous variable: Analysis of covadance
‘Time to Analysis: Kaplan-Meier estitnates

Longitudinal data: Generalized estimating equation
analysis

19




NDA 125276
Statistical Review and Evaluation
Statistical Evalvation

Sample Size

Thie sample size for each study was determined based on the following assumptions:

In study WA17822, the sample size of 210 patients per arm (i.e. 630 patients in total) was
determined to provide at least 90% power to detect treatment group difference of 20% (i.e.
60% ACR20 response in the TCZ/MTX group and 40% ACR20 response in the
placebo/MTX group) based on the results from the LRO301 Phase 2 dose finding study.
The sample size was determined using a two-sided test with 0=0.03 (because of multiple
active arms) and a discontinuation rate of 15%.

In Study WA17823, the sample size of 390 patients per arm was determined based on several

endpoints and assumptions:

1. Treatment difference on the change in sharp score from baseline to 12 months was
assumed to be 3 units with a standard deviation of 11 units.

2. Treatment difference in the ACR20 response was assumed to be 20% (TCZ/MTX
50% ACR20 response and placebo/MTX comparator 30% ACR20 response).

3. Treatment difference on the change from baseline in HAQ disability index score of
about 0.3 with a standard deviation of 0.5.

Given these assumptions, the planned 390 patients per treatment arm gives at least 90%
power to detect a difference between TCZ/MTX group and placebo/MTX group. The
sample size was determined using a two-sided test with a=0.0125 (corrected for multiple
comparisons of active arms and control) and a discontinuation rate of 15%.

In Study WA17824, data from Phase II studies of 8 mg/kg TCZ given as monotherapy
suggest that the likely 24 week ACR20 response on this dose will be approximately 70%.
Sample size and power calculations assuming 2 MTX rate of 65% and TCZ rate of between
66% and 70% show that a study recruiting 275 patients per arm will have at least 90% power
to demonstrate TCZ non-inferior to MTX, using a 12 percentage point non-inferiority
margin. The sample size was determined using an 00=0.025 (cozrected for multiple
comparisons of active arms and control)

In study WA18062, the sample size of 150 patients per arm (i.e. 450 patients in total) was
determined to provide at least 80% power to detect treatment group difference of 20% (j.e.
50% ACR20 response in the TCZ/MTX group and 30% ACR20 response in the
placebo/MTX group) based on the results from the LRO301 Phase 2 dose finding study.
‘The sample size was determined using a two-sided test with 0.=0.03 (because of multiple
active arms) and a discontinuation rate of 15%.

In Study WA18063, a total of 1200 patients are planned to be allocated in a 2:1 ratio to the two -
treatment groups, TCZ 8 mg/kg (800) or placebo (400) i.v. every 4 week. This sample size was chosen
in order to provide the required numbess of patients exposed to TCZ for the purposes of compilation

of a safety darabase for registration. For the ACR20 response, this sample size (800:400) would give
greater than 90% power to detect a difference between the TCZ and the Placebo arms at week 24.

31.2 PATIENT CHARACTERISTICS AND DISPOSITIONS
Patient Disposition

The number of patients who wete randomized and included in the ITT and PP population is
summatized in Table 6.
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Table 6: Overview of Analysis Population (All Patients)
Study Placebo | TCZ4mg/kg | TCZ8mg/kg | MIX
WA17822% # of Patients
Randomized 204 214 205
# included in ITT 204 213 205
# included in PP : 168 164 169
WA17823* # of Patients
: Randomized 394 401 _ 401
i # included in ITT 393 . 399 398
. “# included in PP 338 347 359
WA17824} # of Patients
Randomized 101 288 284
# included in ITT 99 286 284
‘# included in PP 92 265 259
: WA18062* # of Patients
Randomized 161 164 174
# included in ITT 158 161 170
# included in PP 111 109 127
WA18063%* # of Patients
Randomized 415 805
# included in ITT 413 803
‘# included in PP 330 ] 692
¥ +MTX
** +DMARDs
‘t Monotherapy

In Study WA17822, 2 total of 623 patients wezre recruited into the study between February 25, 2005
and Mazrch 21, 2006 across 73 centers in 17 countries. Of the 623 patients enrolled in the study, 204
were randomized to receive placebo+MT1X, 214 to TCZ 4mg/kg + MTX and 205 to TCZ 8 mg/kg
+ MTX. Oge patient randomized to the TCZ 4mg/kg + MTX group did not receive any study
treatment and was therefore withdrawn from the study and was not included in the ITT population
(Table 6). A total of 118 patients entered the escape phase due to insufficient therapeutic response
(i-e. failed to achieve >20% improvement in both SJC and TJC at week 16). Fifty (8%) patients
withdrew prematurely from the initial therapy and an additional seven patients withdrew prematurely
from the escape therapy. The reasons for withdrawal are summanzed in Table 7. Note that patients
who entered the escape phase due to msufficient therapeutic response were not classed as
withdrawing from initial study treatment and are, therefore, not reflected in Table 7. For the analysis
of the primary endpoint, patients who received escape therapy wete considered as non-responders.
Nonetheless, approximately 93% of patients in the placebo + MTX group and the TCZ 8 mg/kg +
MTX group completed 24 weeks of treatment (initial and escape) compared with 87% of patients in
the tocilizamab 4 mg/ke -+ MTX group.
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Table 7: Patient Disposition (ITT Population) — Study WA 17822
Placebo TCZA4mg/kg TCZ8mg/kg
+MTX +MTX +MIX
N=204 N=213 N=205
Withdrawal from Initial Therapy 12 (6%) 25 (12%) 13 (6%)
Reason for Withdrawal (Initial)
Adverse Bvents? 5 (2%) 14 7%) 12 (6%
Death 1 (<1%) 0 0
Insufficient Therapeutic Response 3 (1%) 2 (1%) 0
Other Protocol Violation 1(<1%) 1 (<1%) 0
Refused Treatment® 2 (1%) 6 (3%) 1 (<1%)
Failure to Return 0 1 (<1%) 0
Other 0 1 (<1%) 0
Received Escape therapy 68 (33%) 31 (15%) 19 (9%)
Withdrawal from Escape therapy 3 (4%) 3 (10%) 1(5%)
Reason for Withdrawal (Escape)
"Adverse Events? 2 (3%) 2 (6%) 0
Insufficient Therapeutic Response 1(31%) 1(3%) 0 .
Other 0 0 1 (5%)
Completed 24 weeks (including 189 (93%) 186 (87%) 191 (93%)
escape)

# includes intercurrent illness
b includes ‘did not co-operate’ and ‘withdrew consent’

In Study WA17823, a total of 1196 patients were entolled into the study between January 11, 2005
and May 31, 2007 across 137 centers in 15 countries. Of the 1196 patients enrolled in the study, 394
were randomized to receive placebo+MTX, 401 to TCZ 4mg/kg + MTX and 401 to TCZ 8 mg/kg
+ MTX. Six patients (1 randomized to the placebo+MTX, 2 to TCZ 4mg/kg + MTX,and3to
TCZ8 mg/kg +MTX group) did not receive any study treatment and were therefore withdrawn from
the study and were not included in the ITT population. The ITT population therefore comprised 2
total of 1190 patients (393 placebo+MTX, 399 TCZ 4+MTX, and 398 TCZ8+MTX), see Table 6.

A total of 258 patients entered the escape phase due to insufficient therapeutic response (i.e. failed to
achieve >20% improvement in both SJC and TJC at week 16). There were 83 (7%) patients who
withdrew prematutely from the initial therapy and an additional 12 patients withdrew prematurely
from the escape thetapy. The reasons for withdrawal are summarized in Table 8. Note that patients
who entered the escape phase due to insufficient therapeutic response were not classed as
withdrawing from initial study treatment and are, thetefore, not reflected in Table 8. For the analysis
of the primary endpoint, patients who received escape therapy were considered as non-responders.
Nonetheless, approximately 92% of patients in the placebo +MTX and TCZ + MTX groups
completed 24 weeks of treatment (initial and escape).
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Table 8: Patient Disposition (ITT Population) — Study WA17823

Placebo TCZ4mg/kg TCZ8mg/kg
+MTX +MTX +MTX
N=393 N=399 N=398
Withdrawal from Initial Therapy 27(7%) 24 (6%) 32 (8%)
Reason for Withdrawal (Initial) :
Adverse Events? 7 (2%) 15 (4%) 21 (5%)
Death 1 (<1%) 0 0
Insufficient Therapeutic Response 9 (2%) 1 (<1%) 1 (<1%)
Other Protocol Violation 1 (<1%) 0 0
Refused Treatment® 7 (2%) 7 (2%) 9 (2%)
Failure to Remrn 1 (<1%) 1 (<1%) 0
Other 1(<1%) 0 1(<1%)
Received Escape thesapy 150 (38%) 67 (17%) _ 41(10%)
Withdrawal from Escape therapy 9 (6%) 2 (3%) 1 (2%)
Reason for Withdrawal (Escape)
Adverse Events? 4 (3%) 1 (1%) 1 (2%)
Insufficient Therapeutic Response 4 (3%) 1 (1%) 0
Refused Treatment 1 (1%) 0 0
Completed 24 weeks (including 356 (91%) 373 (93%) 366 (92%)
escape)

2 includes intercurrent illness
bincludes ‘did not co-operate’ and ‘withdrew consent’

In Study WA17824, a total of 673 patients were randomized into the study between July 26, 2005 and
September 22, 2006 across 120 centers in 18 countries. Of the 673 patients enrolled in the study, 284
wete randomized to receive MTX (comprising 192 patients in the main stady and 92 patients in the

- placebo-controlled substudy), 288 patients were randomized to receive TCZ, 8mg/kg (comprising
200 patients in the main study and 88 patients in the placebo-controlled substudy) and 101 patients
wete randomized to receive placebo for 8 weeks followed by TCZ 8 mg/kg for 16 weeks in the

placebo-controlled substudy. According to the Applicant, a total of four patients (2 randomized to
the TCZ 8mg/kg, and 2 to placebo/TCZ8mg/kg) were not included in the ITT population due to
significant audit findings at the centers in which they wete enrolled. The ITT population therefore
comprised a total of 669 patients (284 MTX only, 286 TCZ 8 only and 99 placebo/TCZ8), see Table
6.

In the main study, a total of 392 patients were randomized to MTX or TCZ 8 mg/kg. Of these, 23
patients prematurely withdrew from the study (Table 9)- Note that patients in the main study group
wete not eligible to receive escape therapy. Only patients participating in the placebo-controlled
substudy who experienced insufficient therapeutic response (i.e. failed to achieve >20%
improvement in both SJC and TJC) at any visit ptior to (but not including) the Week 8 visit could
receive escape therapy, if deemed necessaty by the investigator. Of the 279 patients in the placebo-
controlled study, 32 patients received escape therapy with open label TCZ 8mg/kg. There were 34
(12%) patients who withdrew prematurely from the initial therapy in this placebo-controlled substudy
and an additional three patients who withdrew prematurely from the escape therapy. The'reasons for
withdrawal are summarized in Table 9. Note that patients who entered the escape phase due to
insufficient therapeutic response were not classed as withdrawing from initial study treatment and
are, therefore, not reflected in Table 9. For the analysis of the primary endpoint, patients who
received escape therapy were considered as non-respondets. ‘
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Nonetheless, the majority of patients entolled in this study completed 24 weeks of observation
(MTX group: 262 patients [92%)]; tocilizamab group 268 patients [94%] and placebo/tocilizumab

group: 82 patients [83%)]).

Table 9: Patient Disposition (I'TT Population) — Study WA17824

Placebo/TCZ8mg/kg MTX only TCZ8mg/kg only
N=99 N=284 N=286
Main Study 192 (68%) 200 (70%)
Withdrawal from main study 14 (7%) 9 (5%)
Reason for Withdrawal (Initial)
Adverse Events® 6 (3%) 4 (2%)
Death 0 1 (1%)
Insufficient Therapeutic Response 2 (1%) 0
Other Protocol Violation 0 0
Refused Treatment? 5 (3%) 3 (2%)
Failure to Return 1 (1%) 1 (1%)
‘Other 0 0
Completed 24 weeks 178 (93%) 191 (96%)
Placebo-controlled Substudy 99 (100%) 92 (32%) 88 (31%)
Withdrawal from Initial Thezapy 18 (18%) 8 (9%) 8 (9%)
Reason for Withdrawal (Initial)
Adverse Events? 5 (5%) 0 4 (5%)
Death 00 2 (2%) 1(1%)
Insufficient Therapeutic Response 3 (3%) 1 (1%) 1(1%)
Other Protocol Violation 2 (2%) 0 0
Refused Treatment® 3 (3%) 3(3%) 2 2%)
Failure to Return 4 (4%). ~ 22%) 0
Other 1(1%) - 0 0
‘Received Escape therapy at week 8 14 (14%) (11 (12%) .7 (8%)
Withdrawal from Escape therapy 1(7%) 0 2 (29%)
Reason for Withdrawal (Escape) ]
Adverse Events? 0 1 (14%)
Insufficient Therapeutic Response 17%) 0
Failed to Return 0 1 (14%)
Completed 24 weeks (including 82 (83%) 84 (91%) 77 (88%)
escape)

2 includes intercurrent illness

b includes ‘did not co-operate’ and ‘withdrew consent’

In Study WA18062, a total of 499 patients were enrolled into the study between May 27, 2005 and
April 18, 2007 across 128 centers in 13 countries. Of the 499 patients enzolled in the study, 161 were
randomized to receive placebo+MTX, 164 to TCZ 4mg/kg + MTX and 174 to TCZ 8 mg/kg +
MTX. One patient randomized to the placebo + MTX group was withdrawn from the study before
receiving any study treatment due to a latex allergy and was therefore not included in the ITT
population. Meanwhile, nine patients, all of whom wete enrolled at Site 56980 were also excluded
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from the ITT population due to significant audit findings? at the site. The I'TT population therefore
comprised a total of 489 patients (158 placebo+MTX, 161 TCZ 4+MTX, and 170 TCZ8+MTX), see
Table 6.

A total of 114 patients entered the escape phase due to insufficient therapeutic response (i.e. failed to
achieve >20% improvement in both SJC and TJC at week 16). Meanwhile, 76 (16%) patients
withdrew prematurely from the initial therapy and an additional 4 patients withdrew prematurely
from the escape therapy. The reasons for withdrawal are summarized in Table 10. Note that patients
who entered the escape phase due to insufficient therapeutic response wete not classed as
withdrawing from initial study treatment and ate, therefore, not reflected in Table 10. For the analysis
of the primary endpoint, patients who received escape therapy were considered as non-responders.
Nonetheless, approximately 80% of patients in the placebo +MTX, 84% in the TCZ 4 mg/kg +
MTX group and 87% in the TCZ 8mg/kg +MTX groups completed 24 weeks of treatment (initial
and escape). :

Table 10: Patient Disposition (ITT Population) — Study WA18062

Placebo TCZ4mg/kg TCZ8mg/kg
+MTX +MTX +MTX
N=158 N=161 N=170
Withdrawal from Initial Therapy 29 (18%) 24 (15%) 23 (14%)
Reason for Withdrawal (Initial)
Adverse Events? 7 (4%) 10 (6%) 11 (6%)
Death 0 0 0
Insufficient Therapeutic Response 18 (11%) 5 (3%) 4 (2%)
Other Protocol Violation 0 3 2%) 3 (2%)
Refused Treatment? 4 (3% 2 (1%) 4 (2%)
Failure to Retum 0 4 (2%) 1(1%)
Other 0 0 0
Received Escape therapy 66 (42%) 30 (19%) 18 (11%)
Withdrawal from Escape therapy 3 (5%) 1(3%) 0
Reason for Withdrawal (Escape) ]
Adverse Events? 2 (3%) 0 0
Insufficient Therapeutic Response 1 2%) 1 (3%) 0
Refused Treatment 0 0 0
Completed 24 weeks (including 126 (80%) 136 (84%) 147 (87%)
escape) :

2 includes intercurrent llness

b includes ‘did not co-operate’ and ‘withdrew consent’

In Study WA18063, a total of 1220 patients were enrolled into the study between March 24, 2005 and
August 24, 2006 across 130 centers in 18 countries. Of the 1220 patients enrolled in the study, 415
were randomized to receive placebo+DMARDs, 805 to TCZ 8 mg/kg + DMARD:s. Four patients
(two randomized to the placebo + DMARD:s group and two randomized to TCZ 8 mg/kg
+DMARD:s) were withdrawn from the study before receiving any study treatment and were not

1 According to the Applicant, major’ findings of noncompliance were observed including lack of investigator oversight of
study staff. Concerns with data integrity and the general lack of oversight led to the premature closure of the site.
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included in the ITT population. The ITT pop
(413 placebo+DMARD:s and 803 TCZ8+D.

A total of 64 patients entered the escape phase due to insufficient therapeutic response (1.e. failed to
achieve >20% improvement in both SJC and TJC at week 16). None of these patients prematurely
withdrew from the escape therapy. Meanwhile, 93 (8%) patients withdrew prematurely from the

initial thexapy. The reasons for withdrawal are summarized in
entered the escape phase due to insufficient therap
from initial study treatment and are, therefore, n
primary endpoint, patients who received escape
Nonetheless, approximately 90% of patients in
mg/kg + DMARDs groups completed 24 we.

ulation therefore comprised a total of 1216 patients
MARD:), see Table 6.

Table 11: Patient Disposition ITT Population) — Study WA 18063

Placebo TCZ8mg/kg
+MIX +DMARDs
N=413 N=803
Withdrawal from Initial Therapy 42 (10%) 51 (6%)
Reason for Withdrawal (Initial)
Adverse Events® 7 (2%) 30 (4%)
Death “1(0) 2 (0
_Insufficient Therapentic Response 15 (4%) 30
Other Protocol Violation 3 (1%) 0
Refused Treatment® 12 (3%) 13 2%)
Failure to Return 20) 20
Other 20 1(0)
Received Escape therapy 45 M11%) 19 (2%)
Completed 24 weeks (including 371 (90%) 752 (94%)
escape)

# includes intercurrent illness

b includes “did not co-operate’ and ‘withdrew consent’

Patient characteristics

In general, baseline demographic, baseline RA characteristics, and baseline ACR core set
the treatment groups within each of the five Phase 3 studies

demographics were well balanced among
(see Appendix 3 to Appendix 7).

Most patients were female and the racial demogr
The mean age across studies ranged from 51 to
Baseline demogtaphic characteristics for the po

presented in Table 20.

The following is a short summary of patient characteristics taken from the individual study reports.

In Stdy WA17822, the majority of patients were female (about 80%) and white (75%)
of the patients was 20 to 81 years and the mean age was 51 years. More than 80% of
non-smokers. The mean duration of RA was approximately 7.5 years (median was a

aphy was predominantly white and non-Hispanic.
54 years and most patients were non-smokers.
oled DMARD inadequate responder population are

Table 11. Note that patients who
eutic response were not classed as withdrawing
ot reflected in Table 11. For the analysis of the
therapy wete considered as non-responders.

the placebo +DMARDs and 94% in the TCZ 8
eks of treatment (initial and escape).
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years). Mean DAS28 at baseline was 6.8. There were also higher proportion of RF+ patients in the
tocilizumab 4 mg/kg + MTX and 8 mg/kg + MTX groups at baseline (78% and 83%, respectively)
compared with the placebo + MTX group (71%). Mean MTX dose at baseline was 15 mg/week in all
three treatment groups. An equal proportion of patients in each group (approximately 55%) were
taking concomitant oral corticosteroids at baseline. Baseline ACR responder core set demographics
wete also well balanced, with patients in all three groups having similar mean scores for SJC, TJC,
HAQ-DJ, patient’s assessment of global health, physician’s assessment of global health and patient’s
assessment of pain and similar mean values for CRP and ESR.

In Study WA17823, the majority of patients were female (about 82%) and white (70%). The age range
of the patients was 18 to 84 years and the mean age was 52 years. More than 80% of patients were
noo-smokers. The mean duration of RA was 9 years (median was about 6.4 to 7.5 years). Mean DAS28
at baseline was 6.5. About 80% of patients were RF positive at baseline. Mean MTX dose at baseline
was 15 mg/week in all treatment groups. Baseline ACR responder core set demographics were also
well balanced, with patients in all three groups having similar mean scores for SJC, TJC, HAQ-DI,
patient’s assessment of global health, physician’s assessment of global health and patient’s assessment
of pain and similar mean values for CRP and ESR. :

In Study WA17824, the majority of patients were female (about 80%) and white (70%). The age range
of the patients was 18 to 83 years and the mean age was 51 years. Approximately 80% of patients were
noo-smokers. A significant proportion of patients were DMARD naive (45% in the MTX group and
40% in the tocilizumab group), while approximately 66% in each treatment group were MTX naive.
The mean duration of RA was approximately 6.4 years (median was about 3.2 years). Mean DAS28 at
baseline was 6.7. About 75% of patients were RF positive at baseline. An equal proportion of patients
in each group (approximately 47%) were taking concomitant oral corticosteroids at baseline. Baseline
ACR responder core set demographics were also well balanced, with patients in all three groups having
similar mean scores for §JC, TJC, HAQ-DI, patient’s assessment of global health, physician’s
assessment of global health and patient’s assessment of pain and similar mean values for CRP aad
ESR.

In Study WA18062, the majority of patients were female (about 80%) and white (about 90%). The age
range of the patients was 19 to 83 years and the mean age was 53 years. More than 70% of patients
were non-smokers. Patients in the tocilizumab 8 mg/kg + MTX group had a longer meaa (12,6 years)
and median (9.3 years) duration of RA than patients in the other two treatment groups (11.0 and 9.3
years, respectively, in the tocilizumab 4 mg/kg + MTX group and 11.4 and 8.1 years, respectively, in
the placebo + MTX group. In addition, more patients in the todlizumab 8 mg/kg + MTX group had
RA for 2 10 years (53% versus 47% tocilizumab 4 mg/kg + MTX group and 44% in the placebo +
MTX group. Mean DAS28 at baseline was 6.8. More than 70% of patients were RF positive at baseline.
Baseline ACR responder core set demographics except ESR and CRP were also well balanced, with
patients in all three groups having similar mean scores. The placebo + MTX group had higher mean
and median baseline ESR and CRP values than the tocilizumab 8 mg/kg + MTX and tocilizumab 4
mg/kg + MTX groups; however baseline DAS28 scores, which measures disease activity, were similar
between the groups.

In Srady WA18063, the majority of patients were female (about 81%) and white (72%). The age range
of the patients was 18 to 89 years and the mean age was 53 years. About 83% of patients were non-
smokers. The mean number of previous DMARDSs or anti-TNFs was 1.6 and the median was 1.0 in
both treatment groups. The mean duration of RA was approximately 10 years (median was -
about 7 years). Mean DAS28 at baseline was 6.7. About 75% of patients were RF positive at
baseline. An equal proportion of patients in each group (approximately 55%) were taking
concomitant oral corticosteroids at baseline. Baseline ACR responder core set demographics
were also well balanced, with patients in all three groups having similar mean scores for SJC,
TJC, HAQ-DI, patient’s assessment of global health, physician’s assessment of global health
and patient’s assessment of pain and similar mean values for CRP and ESR.
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Exposure to Stndy Medication

In Study WA17822, the majority of patients (77% to 84% across the groups) received the planned six
mfusions of initial or escape therapy. For initial treatment, the mzjority of patients received four or
more infusions (92% to 96% across the groups), although the proportion of patients who received all
six infusions of initial treatment was higher in the tocilizumab 4 mg/ kg + MTX and 8 mg/kg +
MTX groups (64% and 70%, respectively) than in the placebo + MTX group (53%) due to the
higher proportion of patients who entered the escape phase at week 16 in the placebo + MTX group.
The median total patient years exposure to initial study treatment was 0.46 years in each group;
however, mean total patient years exposure to initial study treatment was longer in the tocilizumab +
MTX groups, particularly the 8 mg/kg + MTX group, compared with the placebo + MTX group due
to the loss of more patients to escape therapy from the placebo + MTX group than from the
tocilizumab + MTX groups.

In Study WA17823, more patients in the tocilizumab + MTX arms (61% and 69%) compared with
the placebo + MTX arm (48%) received 6 infusions of initial treatment; this difference is accounted
for by more patients in the placebo + MTX arm stopping initial therapy due to inadequate efficacy
and receiving escape therapy. The median duration of exposure to initial study treatment was 0.46
yeats actoss all treatment arms although the mean duration was modestly longer in the tocilizumab +
MTX arms compared with the placebo + MTX arm (0.39 yrs versus 0.42 yts and 0.43 yrs). The sum
of the individual patient years exposute to study treatment was longer in both tocilizumab + MTX
arms (approximately 169 years) compared.to the placebo + MTX arm (153 years), probably due to
the fact that more patients in the placebo + MTX arm stopped initial treatment due to inadequate
efficacy and entered the escape phase.

In Stady WA17824, the majority of patients (82% in the MTX group and 83% in the tocilizamab
group) received the planned six infusions of initial randomized therapy and at each infusion time
point. Patient compliance with i.v. treatment was > 84% in the MTX and tocilizamab groups. In the
placebo controlled substudy up to 24 weeks, the majority of patients (70%, 78% and 72% in the
placebo/tocilizumab, MTX and tocilizumab groups tespectively) also-received the planned six

infusions.

In the primary analysis group, the mean cumulative number of tablets was 142 (86% of the original
total allocated oral treatment) in the MTX group and 141 (86% of the original total allocated oral
treatment) in the tocilizumab group. In the placebo controlled substudy up to 24 weeks the mean
cumulative number of tablets was 116.5 (71.1% of the original total allocated oral treatment) in the
placebo/tocilizamab group, 135 (82% of the original total allocated oral treatment) in the MTX
group and 136 (83% of the original total allocated oral treatment) in the tocilizamab group.

The mean extent of exposure to IV trial treatment in this study was 0.43 years in the MTX group and
0.44 years in the tocilizumab group. The total patient years of exposute to treatment (period from the
first infusion at baseline visit to the study visit 28 days after the last infusion) was higher in the
tocilizumab group compared with the MTX group (126 years vs. 123 years in the MTX group). A

- similar trend was observed for extent of exposure to initial oral study treatment.

In Study WA18062, 70% to 77% of patients across the three treatment groups received six infusions
of either the treatment to which they were initially randomized and/or escape therapy. For the initial
treatment, the proportion of patients who received all six infusions of assigned treatment was higher
in the tocilizumab 8 mg/kg + MTX and 4 mg/kg + MTX groups (67% and 53%, respectively) than
in the placebo + MTX group (33%) due to the fact that more patients switched to escape therapy at
. the time of or after their fourth infusion. The median extent of exposure (in patient years) to initial
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randomized study treatment was longes in the tocilizamab + MTX groups (0.46 patient years)
compated with 0.31 patient years in the placebo + MTX group. Similazly, the mean extent of
-exposure (in patient years) to initial randomized study treatment was longer in the tocilizumab +
MTX groups, particularly the 8 mg/kg + MIX group, compared with the placebo + MTX group.
Total patient years of exposure to treatment (period from the first infusion at baseline visit to the
study visit 28 days after the last infusion) was longer in the tocilizumab 8 mg/kg + MTX and
tocilizamab 4 mg/kg + MTX groups, 71 patient years and 64 patient years, respectively, compated
with 55 patient yeats in the placebo + MTX group.

In Study WA18063, the majority of patients in both groups received the planned six infusions in
combination with either théir initial baseline stable DMARD: or escape therapy. The median extent
of exposure to initial study treatment was 0.4 years in each group. Mean extent of exposure to initial
study treatment was also similar at 0.44 years in the tocilizamab 8 mg/kg + DMARDs group
compared with 0.42 years in the placebo + DMARD:s group; the difference due to a slightly higher
rate of early withdrawal in the placebo + DMARDs group. As expected because of the 2:1
randomization ratio of the tocilizumab 8 mg/kg + DMARDs group to the placebo + DMARDs
treatment group, the total patient years of exposute to treatment in the tocilizumab 8 mg/kg +
DMARD:s group was more than double that of the placebo + DMARD:s group

3.1.3 SUMMARY OF RESULTS

3.1.3.1 Evalnation of ACR Response in Controlled Studses

The primary efficacy analyses in all five studies were based on the proportion of patients with an
ACR20 response at Week 24. For the four placebo-controlled studies (WA17822, WA17823,
WA18062 and WA18063), the statistical hypotheses were based on 2 superiority comparison against
the control (placebo + DMARD) in the proportion of patients with an ACR20 response at Week 24.
Meanwhile, for Study WA17824, the statistical hypothesis was based on a non-inferiority comparison
of the TCZ 8 mg/kg arm against MTX. In studies WA17822, WA17823 and WA18062, which have
two TCZ treatment arms plus 2 control arm, a sequential testing procedure was produced for the
primary endpoint so that the TCZ 8 mg/kg atm was first compared with the placebo arm, and only if
this comparison resulted in a p-value of < 0.05 was a comparison of the TCZ 4 mg/kg with placebo
petformed.

Before I present the results from the primary analysis in Studies WA17822, WA17823, WA18062,
and WA18063, I will present the result of the non-inferiotity study (Study WA17824).

The results under “primary analysis” and “robustness analysis” were taken from the Applicant’s study
report. The primary analysis utilized the primary method of handling missing data (i.e. patients who
did not have the required data at Week 24, withdrew from the study before Week 24, received escape
therapy, or had received intra-articular injections of corticosteroid within the 8 weeks prior to their
week 24 assessment wete classed as non-responders). Meanwhile, ‘robustness’ analysis utilized the
LOCF method of handling missing data. All the analyses were conducted on the I'TT and PP
population. '

Aside from the “primary” and “robustness” analyses, two additional analyses to assess the robustness

of the primary analysis were performed by me. One approach utilized the BOCF method of handling
missing data in each of the components. Results from re-analysis of the raw data suggest that there
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were some discrepancies in the derived SJC and TJC data so I re-calculated the ACR20 response by
incotporating my derived SJC and TJC data. The results from these analyses were consistent with
the Applicant’s primary and robustness analyses.

Based on the per-protocol primary analysis, the proportion of ACR20 responders at Week 24 was

- 52% in the MTX group and 71% in the tocilizamab group (Table 12). Applying the extended Mantel-
Haenszel approach, the calculated weighted difference in proportion, adjusting for site and disease
duration, in ACR20 response at 24 weeks was 0.21 (95% CI 0.13 to 0.29). See Appendix 1 for more
detail of the method. The lower limit of the CI was 0.13 which is well above the —0.12 non inferiority
level. Thus, treatment with tocilizumab was considered non inferior to treatment with MTX. The
results wete similar when the intent-to-treat population was used or when robustness analysis was
petformed.

Table 12: ACR20 response at Week 24 (ITT Population) — Study WA17824

Population TCZ 8mg/kg MIX Weighted 95%
difference Confidence
interval

Per- N=265 N=259 :

protocol Primary Analysis 187 (71%) 135 (52%) * 0.21 (0.13, 0.29)
Robustness Analysis 192 (73%) 143 (55%) * 0.20 (0.12,0.29)
Reviewer’s (BOCF) 188 (71%) 136 (53%) * 0.21 (0.12, 0.29)
Reviewer’s (Fixing 189 (71%) 137 (53%) * 0.20 0.12,0.28)
SJC/TJC) -

ITT N=286 N=284
Primary Analysis 200 (70%) | 149 (53%)* | 019 | (0.11,027)
Robustness Analysis 206 (72%) 159 (56%) * 0.18 (0.10, 0.26)
Reviewer’s (BOCF) 201 (71%) 150 (53%) * 0.19 -(0.11, 0.27)
Reviewer’s (Fixing 202 (71%) 151 (53%) * 0.19 0.11,0.27)
§JC/TJC)

As tocilizumab monotherapy was shown to be at least non-inferior to MTX monotherapy in the
primary analysis, further testing for superiority was conducted in Study WA17824. The results from
this study, together with the four placebo-controlled studies are summarized in (Table 13) in terms of
the primary endpoint.

In summary, thete is evidence that there is significantly larger proportion of ACR20 responders
among patients treated with either tocilizamab with background MTX (Studies WA17822, WA17823
and WA18062), and tocilizumab with background DMARD (Study WA18063) compared to placebo
(with background MTX, or with background DMARD), regardless of the tocilizumab dose. There is
also evidence that there is significantly larger proportion of ACR20 respondets among patients
treated with tocilizumab monotherapy compared to MTX alone (Study WA17824).
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Table 13: ACR20 response at Week 24 (ITT Population)
Study Placebo TCZ4mg/kg TCZ8mg/kg MIX
WA17822§ : N=204 N=213 N=205
Primary Analysis 54 (27%) 102 (48%) * 120 (59%) *
Robustness Analysis 54 (27%) 112 (53%) * 123 (60%) *
Reviewer’s (BOCF) 54 (27%) 104 (49%) * 121 (59%) *
WA17823§ N=392 N=399 N=399
Primary Analysis 106 (27%) 202 (51%) * 224 (56%) *
Robustness Analysis 113 29%) 215 (54%) * 237 (60%) *
Reviewer’s (BOCF) 109 (28%) 205 (51%) * 226 (57%) *
Reviewer’s (Fixing 110 (28%) 199 (50%) * 225 (57%) *
SIC/TIC)
WA178241 | Per Protocol N=265 N=259
Primary Analysis ‘ 187 (71%) * 135 (52%)
Robustness Analysis 192 (73%) * 143 (55%)
Reviewer’s BOCF) 188 (71%;) * 136 (53%)
Reviewer’s (Fixing 189 (71%) * 137 (53%)
SJC/TIC)
ITT N=286 N=284
Primary Analysis 200 (70%) * 149 (53%)
Robustness Analysis 206 (72%) * 159 (56%)
Reviewer’s (BOCF) 201 (70%) * 150 (53%)
Reviewer’s (Fixing 202 (711%) * 151 (53%)
SJC/TJO)
WA18062§ N=158 N=161 N=170
Primary Analysis 16 (10%) 49 (30%) * 85 (50%) *
Robustness Analysis 21 (13%) 56 (35%) * 92 (54%) *
Reviewer’s (BOCF) 18 (11%) 51 (31%) * 89 (51%) *
Reviewer’s (Fixing 18 (11%) 50 (30%) * 91 (52%) * -
§JIC/TIC)
| WA18063f N=415 N=804
Primary Analysis | 101 @5%) 488 (61%) *
Robustness Analysis 108 (26%) 510 (64%) *
Reviewer's (BOCF) 101 (24%) 490 (61%) *
Reviewer’s (Fixing 102 (25%) 492 (61%) *
SJC/T]C)
1 Monotherapy
§ +MTX
3 +DMARD:s
* p<0.0001

Continuous responder curves for each treatment arm were plotted for the ACRn scores at week 24 in
all four placebo-controlled studies and non-infedority study (Figure 1 to Figure 5). ACRn is a specific
percentage response achieved at Week 24 by a patient using the ACR response criteria. The
derivation rule is described in Appendix 8.

Note that in these plots, all patients who drop out of the study are considered non-responders. These
figures were created to provide 2 visual display of the relative benefit of various doses across the
entire range of responses. The x-axis shows the percent ACR response achieved at week 24 (i.e.
percentage improvement in disease activity), and the y-axis shows the corresponding percentage of
patients achieving that level of response. The curves for the active arms were compared to placebo
using the Kolmogorow-Smirnov test.
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In all studies, there is a clear separation of curves between tocilizumab 4mg/kg and placebo, and
between tocilizumab 8 mg/kg and placebo whether they were taken in combination with MTX or
DMARDs. There is also a clear separation of cutves between tocilizumab 8 mg/| kg alone and MTX
alone. There is also evidence that numerically higher proportion of patients taking tocilizamab 8
mg/kg in combination with background MTX achieved improvement in disease activity compared to
those taking TCZ 4mg/kg in combination with background MTX.

Figure 1: Response Profile at Week 24 — Stady WA17822
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Figure 2: Response Profile at Week 24 — Study WA17823
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Figure 3: Response Profile at Week 24 — Study WA18062
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Figure 4: Response Profile at Week 24 - Study WA18063
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Figure 5: Response Profile at Week 24 — Study WA17824
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To support the conclusions from the primary (non-inferiority) analysis in Study WA17824, a
comparison was made between all patients treated with tocilizumab and the placebo treated patients
enrolled into the placebo controlled substudy. The ITT and PP populations were used for this
assessment: As patients in this study received placebo only for the first 8 weeks, this analysis
compared proportions of patients achieving an ACR20 response at Week 8. The weighted difference
in ACR20 response at 8 weeks was 0.43 (95% CI 0.34 to 0.52) in both the ITT and PP populations.
Since the lower limit of the 95% CI for the weighted difference was greater than 0, tocilizumab 8
mg/kg is considered to be superior to treatment with placebo at Week 8. This result was statistically

significant.

The Applicant conducted additional analysis with only those patients from the substudy using the
ITT population. I also did an analysis using the PP population. The results were consistent with the
full population, ie. all tocilizumab patients (Table 14). Treatment with tocilizumab in patients
enrolled into the placebo-controlled substudy was still shown to be superior to treatment with
placebo at Week 8. '

Table 14: ACR20 response at Week 8 Substudy (ITT Population) — Study WA17824

Population TCZ 8mg/kg Placebo Weighted 95%
difference Confidence
interval
All ITT Population N=286 N=99
tocilizamab 159 (56%) 13 (13%) * 043 {0.34, 0.52)
PP Population N=265 N=92
149 (56%) 13 (14%) * 0.43 (0.34, 0.52)
Placebo- ITT Population N=86 N=99
controlled 35 (41%) 13 (13%) * 0.28 (0.16, 0.40)
substudy :
PP Population N=77 =92
: 32 (42%) 13 (14%) * 0.28 (0.16, 0.40)

A plot of the response profile for this substudy is presented in Figure 6. Like the Week 24 plot, there
is also a clear separation of curves between tocilizamab 8 mg/kg alone and MTX along at Week 8.
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Figure 6: Response Profile at Week 8 (placebo-controlled substudy) — Study WA17824 - )
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The following are secondary endpoints that were examined by the Applicant and by me. This
includes ACR50, ACR70, and the individual ACR components. Note that the results from the
analyses of patient-reported outcomes (using the SF36 and FACIT-F questionnaires), patient’s
disease activity (DAS28), as well as the hemoglobin levels are not included in this review. After
consulting with Dr. Okada, the results from the analyses of these endpoints, presented in the clinical
section of the label, will be removed. Reader is referred to Dr. Okada’s review for mote detail of the
rationale behind the decision to exclude these endpoints in the label..

ACR50 and ACR70 responses

There is evidence that the proportion of ACR50 (Table 15) and ACR70 (Table 16) responders at
week 24 was also higher among patients treated with tocilizumab 4 mg/kg or 8 mg/kg compared to
patients taking placebo (in combination with background MTX or DMARD). Similarly, the
proportion of ACR50 and ACR70 responders at week 24 was also higher among patients treated
with tocilizamab 8 mg/kg monotherapy compared to MTX monotherapy.
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Study Placebo TCZAmg/kg TCZ8mg/ke MTX
WA17822§ | Primacy Analysis 22 (11%) 67 (32%) * 90 (44%) *
Robustness Analysis 22 (11%) 70 (33%) * 92.(45%) *
WA17823§ | Primary Analysis 38 (10%) 100 (25%) * 128 (32%) *
Robustness Analysis 39 (10%) 104 (26%) * 135 (34%) *
WA17824t1 | Primary Analysis (PP) 115 (43%) * 85 (33%)
Analysis (ITT) 126 (44%) * 95 (34%)
WA18062§ | Primary Analysis 6 (4%) 27 (17%) * 49 (29%) *
Robustness Analysis 7 (4%) 31 (19%) * 51 (30%) *
WA18063% | Primary Analysis 37 (9%) 302 (38%) *
Robustness Analysis 37 (9%) 313 (39%) *
T Monotherapy
§ +MTX
} +DMARDs
* p<0.0001
Table 16: ACR70 response at Week 24 (ITT Population)
Study Placebo TCZAmg/kg TCZ8mg/kg MTX
WA17822§ | Primary Analysis 4 (2%) 26 (12%) * 45 (22%) *
Robustness Analysis 4 (2%) 28 (13%) * 46 (22%) *
WA17823§ | Primary Analysis 8§ (2%) 44 (11%) * 50 (13%) *
Robustness Analysis 8 (2%) 45 (11%) * 52 (13%) *
WA178241 | Primary Analysis (PP) 73 (28%) * 39 (15%)
Analysis ITT) 80 (28%) * 43 (15%)
WA18062§ | Primary Analysis 2 (1%) 8 (5%) 21 (12%) **
Robustness Analysis 2 (1%) 9 (6%) 22 (13%) **
WA18063f | Primary Analysis _ 12 (3%) 165 (21%) *
Robustness Analysis 12 (3%) 173 (22%) *
+ Monotherapy
§ +MTX
1 +DMARDs
* p<0.0001
% p<0.001

The proportion of patients with an ACR20 response at weeks 2, 4, 8, 12, 16, 20 and 24 are presented
in Figure 7 to Fignre 11. A summary of ACR20 response rates over time can be found in Appendix

9. Note that there is slight discrepancy between theApplicant’s and my results and both are presented
tn Appendix 9.
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Except in Study WA18062, a sepatation between the tocilizamab and placebo in ACR20 response
rates was appatent at week 2. In stady WA18062, the separation at week 2 was of a smaller
magnitude than the other studies and is more appareat at week 4. Note that the ACR20 responses
continued to increase over time before stabilizing at week 12 (Studies WA17822, WA17823,
WA18062) and at week 16 (Study WA18063) oz in some case, decreasing slightly at week 24,
particularly in the 8 mg/kg + MTX group. Nonetheless, differences between the tocilizamab and
placebo were maintained until week 24. At all time points after week 2, the greatest response tates
were observed in the tocilizamab 8 mg/kg + MTX group (Studies WA17822, WA17823, and
WA18062).

Figure 7: Proportion of ACR20 responders by week — Study WA17822 (Reviewer’s)
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Figure 8: Proportion of ACR20 respondcrs.by week — Study WA17823 (Reviewer’s)
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Figure 9: Prdportioﬁ of ACR20 respondets by week - Study WA18062 (Reviewer’s)
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Figure 11: Proportion of ACR20 responders by week (ITT Population) — Study WA17824
(Reviewer’s)
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Similar plots of ACR50 and ACR70 responses over time are presented in Figure 12 to Figure 16 and
Figure 17 to Figure 21, respectively. Except in Study WA18062, there is clear separation in ACR50
responses between the tocilizumab and placebo groups beginning at week 4 (Studies WA17822,
WA18063 and WA17824) and beginning at week 8 (Studies WA17823 and WA18062). In Study
WA18062, it appears that the separation from placebo is evident in the 8 mg/kg + MTX group only.
Like the ACRS50 responses, there is still clear separation in ACR70 responses between the
tocilimuzab and placebo groups beginning at week 8 (except for the 4 mg/kg +MTX group in Study
WA18062). '

Like the ACR20, the greatest ACR50 and ACR70 response rates wete observed in the tocilizamab 8
mg/kg + MTX group (Studies WA17822, WA17823, and WA18062). There is also evidence that
ACRS50 responses and ACR70 responses continued to increase over time, particularly in the 8 mg/ kg
tocilizumab group either as a monotherapy or in combination with MTX or DMARD.

Figure 12: Proportion of ACR50 responders by week — Study WA17822 (Reviewer’s)
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Figure 13: Proportion of ACR50 responders by week — Study WA17823 (Reviewer’s)
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Figure 14: Proportion of ACR50 responders by week — Study WA 18062 (Reviewer’s)
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Study WA18063 (Reviewer’s)
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Figure 16: Proportion of ACR50 responders by week (ITT population) — Study WA17824
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Figure 17: Proportion of ACR70 responders by week — Study WA17822 (Reviewer’s)
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Figure 18: Proportion of ACR70 responders by week — Study WA17823 (Reviewer’s)
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Figure 19: Proportion of ACR70 responders by week — Study WA 18062 (Reviewer’s)
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Figure 20: Proportion of ACR70 responders by week — Study WA18063 (Reviewer’s)
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Figure 21: Proportion of ACR70 responders by week (ITT population) — Study WA17824
(Reviewer’s) .

30

—e—MTX only —-a~ TCZ 8 my/kg only R

25 —

N
o

Proportion of ACR70 repsonders
> .
o o
~
~
~
R ~
~
~
~
N~
. ~
~
"
\
\
\ |

Week 2 Week 4 Week 8 Week 12 Week 16 Week 20 Week 24

The Applicant’s summary of change from baseline values at Week 24 in the ACR core set parameters
are provided on Appendix 10 to Appendix 14. For the primary analysis of ACR component scores,
the Applicant applied LOCF for SJC and TJC components, while no imputation is used for the
remaining components.

I conducted additional sensitivity analyses by applying LOCF and BOCF to missing datz in all
components. The results, although slightly different from the Applicant’s did not alter the
conclusion. Note that there were 106 patients in Study WA17822 and 71 patients in Study WA17823
that did not have baseline HAQ-DI scote. The Applicant did not provide explanation for these
missing scores. These patients were exchaded from the analysis.

Superiority was tested for each of the individual ACR core set parameters using hierarchically
ordered testing as described in Appendix 2. Except for Study WA17824, compared with placebo
(with MTX or with DMARD), significant differences in the adjusted means were observed for all
parameters in the tocilizamab 4 mg/kg (with MTX or with DMARD) group and the tocilizumab 8
mg/kg (with MTX or with DMARD) group, regardless of the imputation approach used.

In Study WA17824, large differences between MTX and tocilizumab were also obsetved for SJC,
TJC, physicians global VAS, CRP, ESR and HAQ-DI. But because of the order of testing and
because pain VAS did not show significant difference between the two treatment groups, none of the
parametess after pain VAS can be tested for superdority. Consistent results were observed in the PP
and the ITT populations.
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Table 17: Change from Baseline in ACR Coze Set Parameters at Week 24 (ITT) — Study

WA17822

Placebo + MTX TCZ 4 mg/kg TCZ 8 mg/kg
N=204 +MTX + MTX
N=213 N=205
S)C @OCF)
Mean (SD) -5.8 (11.7) -9.8 (11.5)** -11.8 (11.5)**
TJC (LOCF)
Mean (SD) -7.6 (15.5) -14.8 (17.0)** -17.3 (15.5)%*
LOCF .
Patient Global VAS -10.4 (24.6) -24.0 (26.1)** -29.3 (28.8)**
Physician Global VAS | -18.0 (26.3) -29.6 (26.7)** -35.7 (22.0)%*
Patient’s Pain VAS =13 (24.7) -20.6 (25.6)** -25.8 (27.1)**
CRP -0.05 (3.3) -1.5 (3.2)** -2.3 (2.6)**
ESR -6.7 (21.5) -23.4 (27.2)** =39.5 (25.3)**
HAQDI} 0.2 (0.6) 0.5 (0.6 0.5 (0.6**
BOCF
Patient Global VAS -10.7 (20.3) -22.0 (25.8) ** -28.1 (28.5) **
Physician Global VAS -18.9 (234) -27.8 (25.7) ** -33.9 (23.8) **
Patient’s Pain VAS -8.1 (19.6) -18.7 (24.3) ** -25.1 (26.4) **
CRP -0.2 (2.1) -1.2 (2.9) ¥* -2.0 (2.5) **
ESR -4.8 (17.4) -20.1 (26.4) ** -34.3 (26.9) **
HAQ-DIf 0.2 (0.5) 205 (0.7) * 0.4 (0.5) **
HAQ-DI: 106 subjects did not have baseline measures (.. placebo 169, TCZ 4mg/kg+MTX 177, TCZ 8mg/kg+MTX 170)
* p<0.001
** £<0.0001
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Table 18: Change from Baseline in ACR Core Set Parameters at Week 24 (ITT) — Study

WA17823
Placebo + MTX TCZ 4 mg/kg+MTX | TCZ 8 mg/kg +
N=393 N=399 MTX
N=398
LOCF
sJC -3.3 (10.2) -8.0 (9.2) ** -9.1 (9.6) ¥
TJC 5.4 (14.1) -12.4 (14.6) ** -14.2 (14.5) **
Patient Global VAS -10.1 (26.1) -21.8 (27.3+* -22.4 (26.0)**
Physician Global VAS -15.6 (26.3) -30.6 (26.1y** -34.9 (25.3)**
Patient’s Pain VAS —5.8 (24.8) -16.8 (25.3)** -19.2 (26.7y**
CRP 01 2.2 -0.9 2.4+ -2.0 (2.5)**
ESR -4.9 (24.1) -20.6 (24.3)%* -35.4 (24.9y%*
HAQ-DIf -0.1 (0.5) -0.4 (0.5*F -0.4 (0.6)**
BOCF
Patient Global VAS -9.6 (21.6) -19.6 (26.1) ** -20.8 (24.8) **
Physician Global VAS -15.9 (23.1) -28.3 (26.1) ** -32.4 (25.1) **
Patient’s Pain VAS -6.8 (19.5) -15.2 (23.7) ** ~17.8 (25.3) **
CRP -0.2 (1.6) -0.7 2.1 * -1.7 (2.5) **
ESR -5.1 (18.5) -17.2 (22.8) ** -30.1 (26.0) **
HAQ-DI} -0.2 (0.4) -0.4 (0.5) ** -0.4 (0.6) **
HAQ-DI: 71 subjects did not have baseline measure's (i-e. placebo 368, TCZ 4mg/kg+MTX 376, TCZ 8mg/kg+MTX 375)
* p<0.001
** 5<0.0001
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Table 19: Chahge from Baseline in ACR Core Set Parameters at Week 24 (ITT) — Study

WA18062

Placebo + MIX TCZ 4 mg/kg TCZ 8 mg/kg +
N=158 + MTX MIX
N=161 N=170
SJC (LOCF)
Mean (SD) -1.6 (10.8) 6.9 (10.9)%* -8.2 (12.1)**
TJC LOCF)
Mean (SD) -1.1 (14.1) -10.3 (14.4y** -14.9 (17.1)**
LOCF
Patent Global VAS -8.2 (24.3) -18.4 (30.3)* -26.7 (30.5)***
Physician Global VAS -9.6 (24.9) -21.4 (25.3)** -31.7 (26.8)***
Patient’s Pain VAS 5.3 (25.5) -15.0 (28.0)* 24.7 (29.3)***
CRP -0.03 (3.7) -1.1 (3.5 -2.2 (3.3yx*x
ESR -3.0 (22.3) -17.6 (25.8)*** -35.6 (28.8)**+*
HAQ-DI} 0.0 (0.9 -0.2 (0.5)*** -0.3 (0.5y%**
BOCF
Patient Global VAS -5.9 (19.8) -16.6 26.3) ** -25.9 (29.2) ***
Physician Global VAS -9.0 (19.5) -18.6 (24.2) ** -29.1 (26.2) ***
Patient’s Pain VAS -3.6 (20.3) -13.3 (23.2) ** -24.7 (26.8) ¥**
CRP -0.2 2.3) -0.9 2.9 * -1.9 (3.0) ***
ESR -2.3 (11.9) -13.2 (23.8) *** -30.2 (29.9) ***
HAQ-DI} -0.0 (0.2) -0.2 (0.4) ** -0.3 (0.5) ***
HAQ-DE: 3 subjects did not have baseline measures (i.e. placebo + MTX 157, TCZ 4 mg/kg + MIX 159, TCZ 8mg/kg +MTX 170)
*p<0.05
** 5<0.001
** p<0.0001
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Table 20: Change from Baseline in ACR Core Set Parameters at Week 24 (ITT) - Study
WA18063

Placebo + DMARD | TCZ 8 mg/kg +
=413 DMARD
N=803
LOCF
siC 4.7 (10.5) -10.3 (11.2) **
C 87 (14.9) 164 (153) *
Patient Global VAS 121269 | 303 @99y~
Physician Global VAS | -17.5 (25.9) 34.6 243y
Patient’s Pain VAS 37 27.5) 7263 (294
CRP |04 2.5 23 B
ESR 48 (233) 36.3 264y
HAQDI} 01 (0.5) 205 0.6
BOCF
Patient Global VAS 11.6 (24.4) 293 @04+
Physician Global VAS | -16.6 (22.6) 329 (24.9) **
Patient’s Pain VAS 86 (25.3) 256 (28.7) ¥
CRP 03 2.1 213
ESR 51@13) 340 275) *
HAQDI} 02 (0.5) 05 (0.6)*

HAQ-DI: 11 subjects did not have baseline measures (i.e. placebo -+ DMARD 411, TCZ 8mg/kg +DMARD 794)
** p<0.0001
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t Week 24 (ITT) — Study

WA17824
PP ITY
MTX only TCZ8mg/kg only MTX only TCZ8mg/kg only
N=259 N=265 N=284 N=286
LOCF .
SIC 87 (11.5) 122 (11.0y7 9.1 (115 121 (10.8)7
TJC -15.2 (16.4) 1183 (155 -151 (16.6) -18.0 (15.9y%
Patient Global VAS -28.8 (30.2) -32.8 (28.4) -29.3 (30.1) -33.1 (28.7)
Physician Global 28.8 (254) 37.8 (234 29.6 (25.3) -37.5 239y
VAS ’
Patient’s Pain VAS 28.9 (28.9) -30.8 (28.0) -28.9 (29.0) -30.6 (28.0)
CRP 17 (3.3) 25 3.5y 1333 2.6 B.5)*
ESR -16.1 (25.7) -34.6 (29.7y*** -16.6 (25.8) -34.7 (29.8)**
HAQDI 05 (0.6) 0.7 07 05 (0.6) 0.7 0.7
BOCF
Patient Global VAS 274 29.0) -31.6 (28.5) 275 (29.0) -31.8 (28.9)
Physician Global -27.1 (25.0) -36.8 (23.6)*** -27.4 (25.0) -36.4 (24.0)*
VAS
- Patient’s Pain VAS -27.4 (27.8) -29.5 (27.6) -27.2 (28.0) -29.4 (27.6)
CRP -1.6 (3.3) 24 (3.3)* -1.7 (3.2) -2.4 (3.3)*
ESR -14.8 (24.9) -32.4 (30.6)*** -15.1 (24.8) -32.0 (30.7y*+*
HAQ-DI -0.5 (0.6) -0.7 (0.7) ** -0.5 (0.6) -0.7 0.7*
HAQ-DI: 3 subjects did not have baseline measures (ie. placebo 98, TCZ 8mg/kg 285, MTX 283)
* p<0.01
**pp<0.001
k% 50,0001
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In collaboration with Dx. Okada, we explored the change from baseline in HAQ-DI score of
patients. Responder was defined as patients who had at least 0.22 unit dectease in HAQ-DI score
from baseline at the end of week 24. The objective was to determine whether there was difference in
response rates between treatment groups. Missing data were imputed using LOCF and BOCF.
These were post-hoc analyses with no adjustments for multiplicity.

Thete is a higher proportion of HAQ-DI respondets among patients treated with either tocilizumab
with background MTX (Studies WA17822, WA17823 and WA18062), or tocilizumab with
background DMARD (Study WA18063) compared to patients treated with placebo (with

background MTX, or with background DMARD), regardless of the tocilizamab dose (Table 22).
There is also higher proportion of HAQ-DI responder among patients treated with tocilizumab
monotherapy compared to MTX alone (Study WA17824).

Table 22: Responder Analysis of HAQ-DI at Week 24 (ITT)

Study Placebo TCZ4mg/kg TCZ8mg/kg MTX
WA17822§ | Total N=204 N=213 N=205
Baseline HAQ (IN) n=169 n=177 n=170
LOCF 72 (43%) 109 (62%) * 109 (64%) *
BOCF 58 (34%) 92 (52%} * 95 (56%) *
 WA17823§ | Total =392 N=399 N=39%
Baseline HAQ (IN) n=368 n=376 n=375
LOCF 153 (42%) 229 (61%) * 235 (63%) *
BOCF 112 (30%) 201 (53%) * 209 (56%) *
WA178241 | Total N=286 N=284
Baseline HAQ (N) n=285 n=283
LOCF 213 (75%) ** 188 (66%)
BOCF 201 (71%) ** 174 (61%)
WA18062§ | Total N=160 N=163 N=175 '
Baseline HAQ (V) n=157 n=159 n=170
LOCF 34 (22%) 73 (46%) * 100 (59%) *
BOCF 21 (13%) 58 (36%) * 86 (51%) *
WA18063% | Total N=415 =804
Baseline HAQ (N) n= 411 n= 794
LOCF 180 (44%) 526 (66%) *
BOCF 155 (38%) 499 (63%) *
+ Monotherapy
§ +MTX
+ +DMARDs

* p<0.001 (unadjusted)
** p<0.01 (unadjusted)
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The Applicant secks a [~ _{ “based on the open-label extension
studies (Studies WA18695 and WA18696). The extension studies WA18695/WA18696 were phase h(4)

3, open-label, international, multi-center studies in patients who had moderate to severe active RA at
baseline in the core studies and completed 24 weeks of treatment in those studies (Pigure 22). The
studies, although identical, were assigned two separate protocol numbers for operational teasons.
Protocol WA18695 was written for patients completing core study WA17822 and protocol WA 18696
for patients completing one of the cote studies WA18062, WA18063, WA17824, or WP18633. These
two studies were conducted in order to continue treatment in patients who had completed a previous
Phase 3 study (Studies WA18062, WA18063, WA17822, and WA17824) oz the phase 1 patient study
WP18663 and to assess the long-term safety and efficacy of 8 mg/kg tocilizamab. Study WA17823
was not included at that time because it is ongoing and remains blinded to the one and two year time
points.

Figure 22: Overall Study Design of the Extension Studies

Last doze in core study Last dose in extension stodies
{placebo or tociliznmab)
d ' i
Core Study | WA18695/ Open-label tocilizumab (MRA) treatment peried Follow-up
(blinded) |WA1869¢ (8 mg/kg i¥ every 4 weeks)
enrollment
period )
Core study | Stable backgronnd | Backerouad therapy optional (changes
follow-up therapy (MTX or aliowed, see Section 2.2.5.1)

visits other DMARD, see
......... Section2.25.1)

Source: Clinical Study Report, WA18965w218696, page 55

Accordiog to the Applicant, a total of 2715 patients completed one of the core studies
WA17822, WA18062, WA17824, or WA18063. Of these 274 patients were not enrolled in
the long-term extension studies because they either withdrew their consent, they failed to
meet the inclusion/exclusion criteria, or for 101 of the WA17824 patients, their enrollment
was deferred until completion of an optional blinded “transition phase” specified in core
study protocol WA17824. However, according to my calculation, there were 2710 that
completed one of the core studies. See Appendix 15 for the patient disposition.

In these studies, 2l eligible patients were assigned to treatment with 8 mg/kg tocilizumab and they
were administered every 4 weeks on an outpatient basis. In exceptional cases, this time could be
extended up to 6 hours, and the dose of 8 mg/kg could be modified for safety reasons at any
scheduled visit following the first dose of 8 mg/ kg. According to the Applicant,

Under certain drcumstances, described below, a temporary treatment interruption and a dose
reduction to 4 mg/kg was recommended. In case the dose was reduced to 4 mg/kg, treatment with
tocilizumab could be continued as long as no further safety concerns arose, and as long as efficacy
{patient’s SJC and TJC before dose reduction) was maintained. A return to the 8 mg/kg dose was
recommended if deemed clinically feasible.

According to the Applicant, all but two of the 2441 patients enrolled in the extension studies
received at least one infusion of study medication under protocol WA18695 or WA18696 and were
thus included in the safety analysis (Table 23). Patient 64839/4450 (protocol WA18696) delayed the
- baseline infusion to a date later than 20 Apr 2007 (data cut) due to a safety concern, and patient
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46636/3589 (protocol WA18695) experienced an SAE (myocardial infarction) and died ptior to the
scheduled baseline infusion. Thus, the safety population consisted of 2439 patients. Of these, 2262
patients were incladed in the ITT analysis. One hundred seventy-seven patients were excluded from
the ITT population because they did not receive their first tocilizomab infusion within 12 weeks after
their last infusion in the core studies. These patients composed the modified intent-to-treat
population (mITT), and their efficacy parameters were analyzed separately.

Table 23: Summary of Analysis Population

stecll Summary of Znalyeis Populstions by Trial Treatment {A13 Patients)
Brotocol (s) : WALAESS BRIBESE
2nzlysis: ALY DRTIENTS Oormpar: BLL CEWIERS

ool RE

To. of Tecients rencamzed 23l

. Included in IMIENT-TD-TREAT 2262
Mo, Excluded foom INTENT-TO-TRERT 178
Did nov receive first [extension] infusion 177
pricr ©o or {within] 12 weels after the
last infusicp in the core study
Did nov receive study medication in sither 2
V218655 or WAIEESS

Ro. Incliuded in SRFETY 2439
¥z, Excluded from SRFETY

Did nov repeive study medication in sither

WZ1B655 or WALEESE
Laclusions ITom toe L11 POPGIECLON due tO e FiIst InTasion in the extensicm study being greater
tham 12 weeks afver the last
infusion in the core study form the mlIT poexilation
ECL1 D2RUGZ007:16:20-40 i

Source: Clinical Smdy Report (Study WA18695/WA18696), page 89

(D25 ]

{1 of 1)

Note that the results presented by the Applicant on the efficacy parameters (ACR20, ACR50,
ACRY70, and ACR90 response rates over time) are based on interim analyses (up uatil the date of cut-
off, i.e. April 20, 2007). At the point of the interim analyses, the median duration in the studies was
41 weeks in the WA17824 study group, 52 weeks in the WA18062 group, and 61 wecks in the
WA17822 and WA18063 group. According to the Applicant,

Since these studies were still ongoing at the time of writing of this report, and since patients
were enrolled over an extended period, the number of patients who had completed a
scheduled efficacy assessment decreased at later visits. Results at later time points should be
interpreted with caution. For this reason, the efficacy tables and plots shown in the report
body were censored at the point when fewer than 5% of patients of the overall study group
population had completed the assessment. The uncensored data set is provided in the
supporting data presentations.

Considering that these studies were ongoing and only 2 partial amount of information is available, it

is difficult to assess whether patients who were ACR20 responder at Week 24 during the core studies

(i-e. double-blind phase) maintained their responder status over a petiod of 18 months. Furthermore, b(4)
itis also difficult to assess ————— when there is no assay sensitivity in the extension study or

when there are no pre-defined criteria (e.g. at least X proportion of patients who respond

consecutively) that would allow us to determine " of effect.
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3.1.3.2 Efficacy Conclusion

In summary, there is evidence that significantly larger proportion patients treated with either
tocilizumab with background MTX (Studies WA17822, WA17823 and WA1 8062), or tocilizumab
with background DMARD (Study WA18063) achieved ACR20 response compared to patients
treated with placebo (with background MTX, or with background DMARD), regardess of the
tocilizumab dose. There is also evidence that a significantly larger proportion of patients treated with
tocilizumab monotherapy (Study WA1 7824) achieved ACR20 response compared to patients treated
with MTX alone.

Based on the responder analyses graphs, there is a clear separation of curves between tocilizumab
4mg/kg and placebo, and between tocilizumab 8 mg/kg and placebo whether they were taken in
combination with MTX or DMARDSs. There is also a clear sepatation of curves between tocilizumab
8 mg/kg alone and MTX alone. Thete is also evidence that numerically higher proportion of patients
taking tocilizamab 8 mg/kg in combination with background MTX achieved improvement in disease
activity compared to those taking TCZ 4mg/kg in combination with background MTX.

Except in Study WA18062, 2 separation between the-tocilizumab and placebo in ACR20 response
rates is apparent at week 2. In study WA18062, the separation is most apparent at week 4. At all ime
points after week 2, the greatest response rates are observed in the tocilizumab 8 mg/kg + MTX
group (Studies WA17822, WA 17823, and WA1 8062).

In terms of secondary endpoints, superiority was tested for the ACR50 and ACR70 response at Week
24, as well as for each of the individual ACR coze set parameters using hierarchically ordered testing
described in Appendix 2. In all studies including Study WA17824, the proportion of ACR50 and
ACR70 responders at week 24 are higher among patients treated with tocilizumab 4 mg/kg or 8
mg/kg compated to patients taking placebo (either as monotherapy ot in combination with
background MTX or DMARDs).

In all studies except Study WA17824, there is evidence that tociizumab 4 mg/ke (with MTX or with
DMARD) group and the tocilizumab 8 mg/kg (with MTX or with DMARD) group is associated
with improvements in each of the ACR core components (ie. SJC counts, TJC counts, VAS pamn
score, etc.) compared to placebo, regardless of the imputation approach used.

In Study WA17824, large differences between MTX and tocilizumab are also observed for SJC, TJC,
physicians global VAS, CRP, ESR and HAQ-DI. But because of the order of testing and because
pain VAS did not show significant differences between the two treatment groups, none of the
parameters after pain VAS can be tested for superiority.

As part of the exploratory analysis, HAQ-DI responder analysis was conducted. Responder is

defined as patients who had at least 0.22 unit decreased in HAQ-DI score from baseline at the end of
week 24. A larger proportion of HAQ-DI zespondets among patients treated with either tocilizumab
with background MTX (Studies WA17822, WA17823 and WA18062), or tocilizamab with
background DMARD (Study WA1 8063) are observed in comparison to patients treated with placebo
(with background MTX, or with background DMARD), regardless of the tocilizumab dose. In
addition, thete is also higher proportion of HAQ-DI responders among patients treated with
tocilizumab monotherapy compared to MTX alone (Study WA17824).

Considering that the open-label extension studies were ongoing and only a partial amount of
information is available, it is difficult to assess whether patients who were ACR20 responder at Week
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24 during the core studies (i.e. double-blind phase) maintained their responder status over a peﬂod of
18 months. Therefote, there is not sufficient information at this time to evaluate the

3.2 EVALUATION OF SAFETY

Dr. Sarah Okada reviewed the safety of tocilizumab in detail. The reader is referred to Dr. Okada’s
' review for information regarding the adverse event profile. ‘

4 FINDINGS IN SUBGROUPS AND SPECIAL POPULATIONS

In all five studies, subgroup analyses were conducted with respect to gender, race, and age for the
primary efficacy endpoint ACR20 in the ITT population. A descriptive summary of the primary
endpoint by each subgroup is presented in Appendix 16 to Appendix 20. In addition to age, gender
and race, other baseline characteristics were explored. This includes region (i.e. South America,
North America, Europe and the rest of the world), baseline rheumatoid factor (ie. positive or
negative), baseline CRP, duration of RA disease, smoking hJstory (i.e. tobacco usage) weight, and
ethnicity (i.e. Hispanic versus non-Hispanic). A logistic regression model using region instead of site,
each baseline characteristic, and each baseline-by-treatment interaction term was conducted to
explore the relationship between the subgroups and treatment.

In Stady WA17822, the treatment by region interaction in the primary endpoint analysis (i.e. ACR20)
is significant at the 5% level (p=0.0323). After re-analysis of the data, the treatment by baseline
rheumatoid factor is also found to be significant at the 10% level (p=0.0680). Note that the
Applicant found treatment by baseline theumatoid factor to be not significant (p=0.1380). None of
the other baseline characteristics tested are found to have any interaction with the treatment group.

Table 24 below presents the adjusted odds ratios for ACR20 response for the tocilizumab
+ MTX versus placebo + MTX treatment comparisons by region and baseline rheumatoid factot.
The results suggest an interaction between treatment and region, and between treatment and baseline
rtheumatoid factor. Although there is higher proportion of ACR20 responders in the tocilizumab
group in all subgroups, the magnitude of the difference is noticeable. Patients from South America

* ‘may have 2 higher placebo/MTX response, and a slightly higher response on tocilizamab 4 mg/kg
+MTX compared to tocilizumab 8 mg/kg + MTX, as shown in proportion of respondess in each
group as well as the 95% confidence interval (Table 24). Similarly, it appears that the magnitude is
greater in the RF positive arm compared to the RF negative arm.

In terms of secondary endpoints, ACR50 and ACR70, it appears that there is quantitative interaction
between treatment and ethnicity, as well as between treatment and duration of RA disease,
respectively. There is some evidence of a lower proportion of placebo ACR50 responders among
non-Hispanic patients that may have led to a larger treatment difference with any of the tocilizamab
arms (Table 25). In terms of disease duration, the Applicant explored the ACR70 response rates by
treatment groups for a range of different cut-off values for disease duration. I present the resultin a
graphical format (Figure 23). There appears to be a shift in the proportion of ACR70 responders in
the tocilizumab 4 mg/kg group when the disease duration is greater than 4 years. It appears that
when a patient has RA for more than 4 years, tocilizumab 4 mg/kg is not differentiating from the
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placebo. In contrast, when patient has RA for less than 4 years, both tocilizumab 4mg/kg and 8
mg/kg appears to have an effect compared to placebo (Table 26).

None on the other baseline characteristics tested are found to have any interaction with the treatment
group in the secondary endpoints, ACR50 responder or ACR70 responder.

Table 24: Proportion of ACR20 tesponders at Week 24 by Treatment Group and by Region and
Baseline Rheumatoid Factor — Study WA17822

ACR20 Placebo + MTX TCZ 4 TCZ 8 mg/kg +
mg/kg+MTX MTX
Region Overall N=204 N=213 N=205
% responder 54 (27%) 102 (48%) 120 (59%)
OR (95% CI)* 2.6(1.7,3.9) 3.9 (2.6, 6.0)
North America n=18 n=19 n=18
% responder 3 (17%) 9 (47%) 9 (50%)
OR (95% CI)* 4.5 (1.0,20.8) 5.0(1.1,23.5
Europe n=98 0=105 n=100
% responder 25 (26%) 39 (37%) 62 (62%)
OR (95% CIy* 1.7 (0.9,3.2) 4.8 (2.6,8.7)
South America n=58 n=61 n=56
% responder 22 (38%) 38 (62%) 30 (54%)
OR (95% CI)* 2.7 (13,5.7) 1.9 (0.9, 4.0)
Rest of the World . n=30 n=28" n=31
% responder 4 (13%) 16 (57%) 19 (61%)
OR (95% CIy* 8.7 (2.4, 31.5) 103 (2.9, 36.9)
Rheumatoid | Overall N=204 " N=213 N=205
Factor % responder 54 (27%) 102 (48%) 120 (59%0)
OR (95% CI)* 2.6 (1.7, 3.9) 3.9 (2.6, 6.0)
Negative n=60 n=46 n=34
% responder 15 (25%) 16 (35%) 11 (32%)
OR (95% CI)* 1.6 (0.7,3.7) 1.4 (0.6, 3.6)
Positive n=142 n=166 n=171
% responder 38 (27%) 85 (51%) 109 (64%)
OR (95% CI)* 2.9(1.8,4.6) 4.8(3.0,7.8)

* Adjusted Odds Ratios for ACR20 Response at Week 24 for All Pairwise Treatment Comparisons by Region or Rheumatoid Factor Q1T
Population) .
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Table 25: Proportion of ACR50 responders at Week 24 by Treatment Group and by Ethnicity —

Study WA17822
ACRS50 Placebo + MTX | TCZ 4 TCZ 8 mg/kg +
mg/kgtMTX MIX

Ethnicity | Overall N=204 N=213 N=205
% responder 54 (27%) 102 (48%) 120 (59%)
OR (95% CIy* 2.6 (1.7,3.9) 3.9 (2.6, 6.0)
Hispanics n=63 n=68 n=62
% responder 12 (19%) 25 (37%) 25 (40%)
OR (95% CI)* 25(1.1,5.5) 29 (13,64
Non-Hispanics n=138 n=144 n=143
% responder 10 (7%) 42 (29%) 65 (45%)
OR (95% CI)* 5.3 (2.5,11.0) +10.7 (5.2, 22.0)

* Adjusted AOdds Ratios for ACR50 Response at Week 24 for All Pairwise Treatment Comparisons by EthnicityTT Population)

Figure 23: Proportion of ACR70 Responders by Disease Duration (Cumulative)— Study
WA17822
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Table 26: Proportion of ACR70 responders at Week 24 by Treatmeﬁt Group and by Duration of RA

disease — Study WA17822

ACR70 Placebo + MTX [ TCZ 4 TCZ 8 mg/kg +
mg/kg+MTX MTX

Duration Overall =204 N=213 N=205

of RA % responder 54 (27%) 102 (48%) 120 (59%)
OR (95% CD* 26(1.7,3.9) 3926, 6.0)
< 4.2 years n=65 n=98 n=89
% responder 2 (3%) 20 (20%) 18 (20%)
OR (95% CI)* 83 (1.9,37.1) 8.0 (1.8,36.2)
> 4.2 years n=139 n=115 n=116
% responder 2 (1%) 6 (5%) 27 (23%)
OR (95% CIy* 3.7(0.7, 18.8) 212 (4.9,91.7)

* Adjusted Odds Ratios for ACR70 Response at Week 24 for All Pairwise Treatment Comparisons by Duration of RA (TT Population)

Source: Clinical Study Report, page 5294

In Study WA18062, a treatment by ethnicity interaction in the primary endpoint analysis (i.e. ACR20)
is found significant at the 10% level (p = 0.0662). Table 27 below presents the adjusted odds ratios
for ACR20 response for the tocilizumab + MTX versus placebo + MTX treatment comparisons by
ethnicity. Treatment effect in the non-Hispanic group is clear with higher proportion of ACR20

None of the other baseline characteristics tested have any effect according to the primary endpoint
analysis (ie. ACR20 responder analysis), and to the secondary endpoints (i.e. ACR50 and ACR70).

. Table 27: Proportion of ACR20 responders at Week 24 by Treatment Group and by Ethnicity —

Study WA18062
ACR20 Placebo + MTX TCZ 4 TCZ 8 mg/kg +
mg/ke+MTX MTX

Ethnicity | Overall N=158 N=161 N=170
%o responder 16 (10%) 49 (30%) 85 (50%)
OR (95% CIy* 3.9(21,7.2) 8.9 (4.9, 16.1)
Hispanics n=17 n=22 n=23
% responder 5 (29%) 6 (27%) 12 (52%)
OR (95% CIy* 0.9 (0.2,3.7) 2.6 (0.7, 9.9)
Non-Hispanics n=140 n=139 =146
% responder 11 (8%) 43 (31%) 72 (49%)
OR (95% CIy* 5.3 (2.6, 10.7) 11.4 (5.7, 22.9)

*Adjusted Odds Ratios for ACR50 Response at Week 24 for All Pairwise Treatment Comparisons by Region (ITT Population
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In patients treated with DMARDs (Study WA18063), the treatment by region interaction, treatment
by race interaction, treatment by weight interaction, and treatment by baseline CRP in the primary
endpoint analysis (i.e. ACR20) are found significant at the 5% level. None of the other baseline
characteristics tested are found to have any interaction with the treatment group.

Table 28 below presents the adjusted odds ratios for ACR20 response for the tocilizumab

+ DMARD versus placebo + DMARD treatment comparisons by region and by race category. Like
Study WA17822, thete appears to be 2 quantitative interaction between treatment and region. It
appears that the odds ratio seems to be higher in Europe than in North America. There also appears
to be a quantitative interaction between treatment and race. Of note, the majority of patients in the
study are ‘white’; therefore, numbex of patients in the other race categories, such as blacks and ‘other’
are small. Thus, any claims of parity in terms of patient’s race are essentially unsupported.

The baseline weight by treatment interaction is found to be significant at the 5% level (p=0.0375) for
ACR20 responses. In order to assess the treatment effects within different weight categozies, the -
Applicant categorized the weight into the following (prespecified in the Data Reporting and Analysis
Manual): <60 kg, 60 kg to 100 kg and > 100 kg.

Table 29 presents the adjusted odds ratios for ACR20 response for the tocilizumab 8 mg/kg +
DMARD:s versus placebo +DMARDs groups in a comparison by each weight category. Although
there is higher proportion of ACR20 responders in the tocilizumab group in each weight category
compated to placebo, the magnitude of the difference is noticeable. It appears the odds ratio seems
to be higher in patients with a weight of < 60 kg than in patients in the other weight categories.

Like baseline weight, baseline CRP value by treatment interaction is found to be significant at the 5%
level (p=0.0462). In order to assess treatment effects within different baseline CRP categories, the
Applicant categotized the baseline CRP into the following (prespecified in the Data Reporting and
Analysis Manual): < 0.3, > 0.3 to <1,2 1 to < 3 and 2 3 to < 10 and 2 10 mg/dL. The interaction
of these prespecified baseline CRP category variables is not found to be significant in the statistical
model and no further investigation was performed.

In terms of secondary endpoint, ACR50, treatment by region and treatment by race are also found to
be significant at the 10% level. Like the ACR20 subgtoup analysis, there appears to be a quantitative
interaction between treatment and region. It appears that the odds ratio seems to be higher in
Europe than in North America. There also appears to be a quantitative interaction between treatment
and race. Of note, the majozity of patients in the study are ‘white’; therefore, number of patients in
the other race categories, such as blacks and ‘other’ are small. Thus, any claims of parity in terms of
patient’s race are essentially unsupported.

In texms of ACR70, there appears to be a quantitative interaction between treatment and baseline
theumatoid factor. It appeats that the odds ratio seems to be higher in RF positive patients than in
RF negative patients (Table 31).

None on the other baseline characteristics tested are found to have any interaction with the treatment
group in the secondary endpoints, ACR50 responder or ACR70 responder.
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ACR20 Placebo + TCZ 8 mg/kg + j
DMARD DMARD
Region Overall N=413 N=803
% responder 101 (24%) 488 (61%)
OR (95% CI* 4.8 (3.7,6.2)
North America n=182 n=357
% responder 44 (24%) 180 (50%)
OR (95% CIy* 321,47
Europe n=107 n=189
% responder 18 (17%) 125 (66%)
OR (95% CIy* ! 9.7 (5.4,17.4)
South America n=81 n=171
% responder 31 (38%) 130 (76%)
OR (95% CIy* 5.1(2.9,9.0)
Rest of the World n=43 n=86
% responder 8 (19%) 53 (62%)
OR (95% CD* 7.0 2.9,17.0)
Race Overall N=413 N=803
% responder 101 (24%) 488 (61%)
OR (95% CD)* 4.8 (3.7,6.2)
White n=297 n=580
%o responder 66 (22%) 351 (61%)
OR (95% CDy* 54 (3.9, 7.4)
Black n=27 n=36
% responder 6 (22%0) 17 47%)
OR (95% CI)* 3.1 (1.0, 9.6)
American Indian or Alaska =35 n=84
% responder 13 (37%) 62 (74%)
OR (95% CIy* 4.8 (2.1,11.1)
Asian n=41 n=76
% responder 9 (22%) 47 (62%)
OR (95% Cpy* 5.8 (24,13.8)
Other n=13 n=27
% responder 7 (54%) 11 (41%)
OR (95% CI)* 0.6 (0.2,2.2)

ponders at Week 24 by Treatment Group and by Region and

* Adjusted Odds Ratios for ACR20 Réspornise at Week 24 for All Pairwise Treatment Comparisons by Region or Race (ITT Population)
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Table 29: Proportion of ACR20 responders at Week 24 by Treatment Group and Weight

Category —~ Study WA18063

ACR20 Placebo + TCZ 8
DMARD mg/kg+DMARD
Weight Overall N=413 N=803
% responder 101 (24%) 488 (61%)
OR (95% CIy* 4.8 (3.7,6.2)
<60kg n=98 n=179
% responder 17 (17%) 123 (69%)
OR (95% CD* 10.9 (5.9, 20.0)
60—100kg n=281 n=555
% responder 76 (27%) 327 (59%)
OR (95% CI)* 3.9(29,5.3)
> 100 kg 0=34 n=69
% responder 8 (24%) 38 (55%)
OR (95% CI)* 4.0 (1.6, 10.0)

*Adjusted Odds Ratios for ACR50 Response at Week 24 for All Pairwise Treatment Coraparisons by Weight @TT Population
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Placebo TCZ 8 mg/kg +
+DMARD DMARD

ACRS50: Overall N=413 N=803
Region % responder 37 (9%) 302 (38%)

OR (95% CD* 3.926,6.0)

North America n=182 n=357

% responder 17 (9%) 108 (30%)

OR (95% CDy* 424,73

Europe n=107 n=189

% responder 4 (4%) 79 (42%)

OR (95% CIy* 18.5 (6.5, 52.3)

South America n=81 n=171

% responder 11 (14%) 87 (51%)

OR (95% CD* 6.6 (3.3, 13.3)

Rest of the World n=43 n=86

% responder 5 (12%) - 28 (33%)

OR (95% CIy* 3.7 (1.3,10.3)
Race Overall N=413 N=803

% responder 37 (9%) 302 (38%)

OR (95% CIy* 3.9 (2.6, 6.0)

White n=297 n=580

% responder 19 (6%) 221 (38%)

OR (95% CI)* 9.0 (5.5, 14.8)

Black n=27 n=36

%o responder 4 (15%) 8 (22%)

OR (95% Cry* 1.6 (0.4, 6.2)

American Indian or Alaska n=35 n=84

% responder 7 (20%) 42 (50%)

OR (95% CI)* 4.0 (1.6, 10.2)

Asian n=41 n=76

% responder 5 (12%) 25 (33%)

OR (95% CIy* 3.5(1.2,10.1)

Other n=13 n=27

% responder 2 (15%) -6 (22%)

OR (95% CIy* 1.6 (0.3,9.1)

ponders at Week 24 by Treatment Group and by Region and

* Adjusted Odds Ratios for ACR20 Response at Week 24 for All Pairwise Treatment Comparisons by Region or Race (ITT Population)
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Table 31: Proportion of ACR70 responders at Week 24 by Treatment Group and by Baseline
Rheumatoid Factor — Study WA18063

Placebo TCZ 8 mg/kg +
+DMARD DMARD

ACR70: Overall N=413 N=803
Rheumatoid | % responder 12 (3%) 165 (21%)
Factor OR (95% CD* 8.6 (4.7,15.7)

Negative n=102 n=179

% responder 7 (9%) 31 (17%)

OR (95% CIy* T 28(1.2,6.7)

Positive n=311 n=624

% responder 5 (2%) 134 (21%)

OR (95% CD* 16.7 (6.8, 41.3)

* Adjusted Odds Ratios for ACR20 Response at Week 24 for All Pairwise Treatment Comparisons by Rheurmatoid Factor (ITT
Population)

In Stadies WA 17823 and WA17824, none of the baseline characteristics tested has any effect based
on the ptimary endpoint analysis (i.e. ACR20 zesponder analysis), as well as to the secondary
endpoints ACR50 responder and ACR70 responder.

In conclusion, there is no consistent evidence of treatment by subgroup interaction actoss the five
studies. It appears that ‘region’ may have an effect on treatment group differences, but so far, this is
only evident in one MTX combination study (Study WA17822) and one DMARD combination study
(Study WA18063). Howevet, according to Dr. Okada, this finding is consistent with the other
biologic products approved for the same indication. Furthermore, because the effect in North

America remains positive and consistent with the overall conclusion, the regional differences are less
worrsome.
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5 SUMMARY AND CONCLUSIONS

5.1 STATISTICAL ISSUES AND COLLECTIVE EVIDENCE

1 did not identify any statistical issues in the BLA submission that could not be resolved by recoding
and re-analyzing the data. For example, I identified various discrepancies between the raw and
derived datasets. Reasons for most of these discrepancies were found not to affect the overall
conclusion.

The primary objective in all five studies was to assess the efficacy of tocilizumab versus placebo in
patients with moderate to severe active RA with regard to reduction in signs and symptoms over 6
months of treatment in combination with background MTX therapy (Studies WA17822, WA1 7823,
and WA18062), or in combination with DMARD therapy (Study WA18063), as well as to assess the
efficacy of TCZ monotherapy vs. MTX in patients who had not been treated with MTX within 6
months prior to randomization and who had not discontinued previous MTX treatment as a result of
clinically important toxic effects or lack of response (as determined by the investigator.

The primary efficacy endpoint of all five studies was the proportion of ACR20 responders at

week 24. )

The primaty endpoint was met in all five pivotal clinical studies (Table 13), and in the direct
comparison between tocilizumab 8 mg/kg monotherapy and MTX dose escalated to 20 mg/wk
within 8 weeks, tocilizumab efficacy was also shown to be different to that of MTX. Thete is also
consistent evidence that tocilizumsab 4 mg/kg in combination with MTX therapy is different to that
-of the placebo + MTX therapy; however, there is also evidence that numerically higher proportion of
patients taking tocilizumab 8 mg/kg in combination with background MTX achieved improvement
in disease activity compared to those taking TCZ 4mg/kg in combination with background MTX.

‘Higher proportion of patients taking tocilizamab also achieved ACR50 of ACR70 responder status
compared to the placebo with combination therapy or MTX monotherapy in the various patient
populations studied. Changes from baseline for each of the ACR core set parameters are also
consistent with the composite scores

Except in Study WA18062, a separation between the tocilizumab combination therapy and
monotherapy groups and the comparator groups in ACR20 response rates is apparent at week 2. In
study WA 18062, the separation is most apparent at week 4. At all time points after week 2, the
greatest response rates are obsetved in the tocilizumab 8§ mg/kg + MTX group (Studies WA17822,
WA17823, and WA18062).

As part of the exploratory analysis, HAQ-DI responder analysis was conducted. Responder is
defined as patients who had at least 0.22 unit decrease in HAQ-DI score from baseline at the end of
week 24. A larger proportion of HAQ-DI responders among patients treated with either tocilizumab
with background MTX (Studies WA17822, WA17823 and WA1 8062), and tocilizumab with
background DMARD (Study WA18063) are observed in comparison to patients treated with placebo
(with background MTX, or with background DMARD), regardless of the tocilizumab dose. In
addition, there is also higher proportion of HAQ-DI responder among patients treated with
tocilizumab monotherapy compared to MTX alone (Study WA17824).

Considering that the open-label extension studies were ongoing and only a partial amount of
information was available, it is difficult to assess whether patients who ate ACR20 responder at Week
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24 during the core studies (i.e. double-blind phase) maintained their responder status over a period of
18 months. ’Iherefqre, there is not sufficient information at this time to evaluate the -

In terms of treatment by subgroup analysis, there was no consistent evidence of treatment by
subgroup interaction across the five studies. It appeared that ‘region’ may have an effect on treatment
group differences, but so fat, this was only evident in one MTX combination study (Study WA17822)
and one DMARD combination study (Study WA18063). However, according to Dr. Okada, this
finding was consistent with the other biologic products approved for the same indication.
Furthermore, because the effect in North America remained positive and consistent with the overall
conclusion, the regional differences were less worrisome.

5.2 CONCLUSIONS AND RECOMMENDATIONS

Tn view of the statistical findings generated from the analyses conducted by the Applicant and by me,
I conclude that tocilizumab 8 mg/kg cither as a monotherapy or a combination therapy is efficacious
in reducing signs and symptoms of RA after 24 weeks of therapy. There is evidence that tocilizamab
4 mg/kg in combination with MTX therapy is associated with reduction in signs and symptoms of
RA after 24 weeks of therapy. There is also enough evidence that tocilizumab demonstrated effects
on ACR50 and ACR70 in the various patient populations studied. In addition, changes from baseline
for each of the ACR core set parameters are also copsistent with the composite scores
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7 APPENDIX

Appendix 1:
The extended Mantel-Haenszel method as described by the Applicant is as follows:

The weighted difference in proportions is the difference in the ACR20 response rates in the TCZ 8
mg/kg treatment group compared with the MTX treatment group, adjusted for site and disease

duration. The number of patients in each strata is defined as Ny where iis the site CRTN, j is the
disease duration (< 2 years, > 2 years), and k is treatment group (MTX or TCZ 8 mg/kg). The
number of events in each strata is denoted by X , where 4, j and k are as above. The proportion of
ACR20 responders in each strata will be calculated by:

Py = “E where 1, j and k are as above.

ik

Difference in Proportions for each Strata

The difference in proportions for each strata will then be calculated as the proportion of patients in
each strata in the TCZ 8 mg/kg treatment group minus the proportion of patients in each strata in

the MTX treatment group and denoted d § = Pyrcz — Pymrx > foriand j as above.

Weights for each Strata
The weights for each strata (4, j) will be calculated as follows:

*
W = Ryrez ™ Pymrx
¥y
Nyrcz + Mypry

Weighted Differences in Proportions

Within each strata, the weighted differences in the proportions in each of the treatment groups will
be calculated as follows:

wd,-j = w,.jd,-j

and then summed:

WD =" wd,;

The ncxtl stanes will be for the calculation of the 95% confidence interval.

Continuity-corrected Proportions
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g Xy +0S5
pl =B
Py +1
Variances -
. 4 - Piﬁrcz ) 4 (- Pchz)
Up vaty =w;lpjrcz ————— + Pyrez —1

y1cZ Mymrx
To calculate the sum of the weights and variances over all strata:

Sum over strata
W= Z PR
i j

Var = Z z Up vary
J

H
Point Estitnate and Standard Error

a="P
w

Var
se = J——
w2

Stratified 95% Confidence Interval

Lower Limit = d —1.96se
Upper Limit = d +1.96se
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Appendix 2: Hierarchical Ordering of Secondary Endpoints for Individual Studies

Order | Secondary Endpaint Comparison (using | Point at which
primary imputation significance can no
method ard longer be claimed
populatian) {studies WA 17823,

WAI8062 and
WA17824)
1 Proportion of patients with 8 mgkg + MTX
ACRS50 response at 24 weeks. versus Placebo +
_ MTX
2 Proportion of patients with 8 mp/kg+ MTX
ACR70 response at 24 weeks. versus Placebo +
MTX
3 Mean changes from baseline in. | 8 mgikg + MTX
the individual parameters of versus Placebo +
ACR core set at 24 weeks - MTX
Tender Joint Count
4 Mean changes from baselinein | 8 mg/kg + MTX
the mdividual parameters of versus Placebo +
ACR core sef at 24 weeks - MTX
Swollen Joint Count
5 Mean changes from baselinein | § mglkg + MTX WA17824
the mdividual parameters of versus Placebo +
ACR core set at 24 weeks - Pain | MTX
VAS '
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Order | Seconidary Endpuint Comparison {using | Point at which
primary impntation | significance can no
method and longer be claimed
populafien) (stndies WA17823,
WA18062 and
TWA17824)
6 Mean changes from baseline 8 mg/kg + MTX
the individual parameters of versus Placebo +
ACR core set at 24 weeks - CRP | MTX
Fi Mean changes from baseline in | 8 mg/kg + MTX
the individual parameters of versus Placebo +
ACR core set at 24 weeks -~ MTX
Physician global VAS :
8 Mean changes from baselinem | 8 mglkg + MTX
the individual parameters of versus Placebo +
ACR core set at 24 weeks - MTX
Patient Giobal VAS
9 Mean changes from baseline in | 8 mg/kg + MTX
the individual parameters of versus Placebo +
ACR core set at 24 weeks -ESR | MTX
10 Mean changes from baseline in | 8 mg/kg + MTX
the individual parameters of versus Placebo +
ACR core set at 24 weeks - MIX
HAQ
11 Change 1n Disease Activity 8 mg'kg + MTX
Score (DAS28) from baseline at | versus Placebo +
24 weeks. MTX
12 Proportion of patients with | 8mg/kg+ MTX
DAS?S score <2.6 at 24 weeks | versus Placebo +
MTX '
13 Proportion of patieats classified | 8 mgfkg + MTX
' as categorical DAS28 responders | versus Placebo +
{EULAR response) at 24 weeks. | MTX
14 Change 1n Hemoglobin from 8 mg/kg + MTX
baszline at 24 weeks versus Placebo +
MIX
15 ACRn at week 24 8 mg/kg + MTX
versus Placebo +
MTX
16 Change in Disease Activity | 4 mg/kg +MTX
Score {DAS2R) from baseline at | versus Placebo +
24 weeks. MIX
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Order | Secondary Endpoint Comparison {(nsing | Point at which
primary imputation | significance can no
method and longer be claimed
population) {studies WA17823,
WAI18062 and
A WAI7824)
17 FACIT fatigue scale scores at 24 | 8 mgkg + MTX WAI17823
weeks. versus Placebo +
MTX
18 SF-36 at 24 weeks — Physical | 8 mg/kg + MTX
component score versus Placebo +
MTX
19 SF-36 at 24 weeks — Mental | 8 mg/kg + MTX ‘WA18062
Component score versus Placebo +
MTX
20 Change in Hemoglobin from 4 mg/kg +MTX
baseline at 24 weeks versus Placebo +
MTX
21 Mean changes from baseline in | 4 mg/kg +MTX
the individual parameters of versus Placebo +
ACR core set at 24 weeks - ESR | MTX
22 Mean changes from baseline in | 4 mg/kg +MTX
the individual parameters of versus Placebo +
ACR core set at 24 weeks - MITX
Physician global VAS
23 Mean changes from baselinein | 4 mg/kg +MTX
the mdividual parameters of versus Placebo +
ACR core set at 24 weeks - CRP | MTX
24 Mean changes from baselinein | 4 mgkg +MTX
the individual parameters of versus Placebo +
ACR core set at 24 weeks - Pain | MTX
VAS
25 Mean changes from baseline in | 4mp/kg + MTX
the individual parameters of versus Placebo +
ACR core set at 24 weeks - MTX
Swollen Joint Count
26 Proportion of patients with 4 mg'kg +MTX
ACRS50 response at 24 weeks. versus Placebo +
MTX
27 Mean changes from baseline in | 4 mg/kg +MTX
the individual parameters of versus Placebo +
ACR core set at 24 weeks - MTX
Patient Global VAS
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Drder | Secondary Endpeint Comparison {using | Point at which
’ primary imputation | significance can no
method and longer be claimed
populatien) {studies WA17823,
WA18062 and
WA17824)
28 Mean changes from baselinein | 4 mg/kg +MTX
the individual parameters of versus Placebo +
ACR vore set at 24 weeks - MTX
Tender Joint Count
29 Propuoriion of patients with 4 mgikg - IMTX
ACR70 response at 24 weeks. versus Placebo +
MTX
30 Mean changes from baselinein | 4 mg/kg +MTX
the individual parameters of versus Placebo +
ACR core set at 24 weeks - MIX
HAQ
31 Proportion of patients with 4 mglkg +MTX
DAS?28 score <2.6 at 24 weeks | versus Placebo +
MTX
32 Proportion of patients classified |4 mg/kg MTX
as categorical DAS28 responders | versus Placebo +
(EULAR responss) at 24 weeks. | MTX
33 ACRn at week 24 4 mgfkg tMTX
versus Placebo +
MTX
34 FACIT fatigue scale scores at 24 | 4 mg/kg +MTX
weeks. versus Placebo +
: MTX
35 SF.36 at 24 weeks — Physical | 4 mg/kg +MTX
component score versus Placebo +
MTX
36 SF-36 at 24 weeks —Mental | 4 mg/kg +MTX
Componeat score versus Placebo +
MTX

* Note that there was no break in the hierarchical testing of secondary endpoints for studies WA17822 and

WA18063.
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Appendix 3: Summary of Baseline Demographic, Baseline Rheumatoid Arthritis Charactetistics
and Baseline ACR Demographics (ITT Population) — Study WA17822

— PLECESG ~FSR 38G/RE VRl S57RG
+ MIX + M + MTR
N = 204 N=2i3 N =205
(=1
159 { 8%} 175 { §2%) 1758 { 85%)
MEIFE 45 { 22%;} 38 { 18%) 30 { 15%)
n 262 pak] 265
22 in years
= 50.6 51.2 50.8
sD 12.96 1z.82 11.7¢
s21 0.84 0.88 0.82
Median B1.5 51.0 52.0
Min-Max 22 - 81 20 - 18 20 - 77
n 204 3 268
Mean 163.1 161.€ 161.6
8D 5.81 9.35 B.48
SEM 0.69 0.64 0.60
Median 163.9 160.0 182.0
MinMan 140 - 19% 136 ~ 191 i33 - 181
n 203 213 203
Weight in kg
Mean 71.6 9.9 8.0
8D 1€.98 17.45 15.58
S 1.15 1.2 109
Median 69.5 67.3 £6.0
Min-HMax €1 - 125 37 - 148 40 ~ 123
n 202 212 202
Rare Category X
145 { 73%} 158 { 75%) 148 { 72%}
BSIEN 25 { 12%} 22 [ 10%) 25 { 12%)
AMERTCIN INDIEN (R 15 { 5% 22 (109 19 { 9%}
ATASED YATIVE
BLACK 1 {<1%) 1 ( <1%) 2 { <1%}
OTEER 5 { 5% 9 ( ¥ 11 { 5%
n 208 213 205
Ethnieity
{ 31%) €38 ( 323} €2 { 30%3
TC3I-HISPRNIC 138 { &8%) 144 ( 68%) 143 { 0%}
NOT BRI 1 { <1%} 1 (<% -
n 202 213 205
Reprodacsive Status
- - 1 {<1%)
JOPAISRL 72 { 45%} 85 { 49%) 43 { 53%)
SURGICALLY STERIL. 24 ( 22%} 31 ( 18%) 27 { 15%)
WITH CRIT. PROT. 53 { 33%) 59 { 34%) 55 { 31%3
n 159 175 17¢
Does the Patient oy
NO 1%€ { BE%) 173 { 81%) 177 { 8€%)
YES 28 { 128} 40 { 1%%) 28 { 14%)
a pa e 213 2
Farily History of Corcosry Beart Disease?
uo 151 { 94%) 196 { 92%) 187 { 81%)
¥YES i3 { %) 17 { 8%} 8 { 9%}
n 208 213 208

7 represents nWmoer b patlents contribubing
D are based on n {mmber of valid values). Percentagss not calculated if n < 10.
For reproductive status, X& stands for ¥ob Zppliceble

Fox

il 20FERC007:17:51:0%

TD SITIarY S5Latistics.

reproducvive status, Cont. Prot. means Contraosptive Protectiom

{PIET)
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PLECERD L e LTI e~ R
+ MTEL + ML + MTZ
N = 202 N =213 N=205
Duration of RE (yeers)
Maan 7.78 7.43 7.47
5D 7.210 7.430 7.2%2
SEM 0.508 0.50% 0.509
Median E. 1.€2 &.21
Min~Max 0.8 - 38.2 0.5 ~ 455 0.2 - 33.5
n 205 213 268
Humber of Previous DMR0Ds/ Znti-TNFs
Yean 1.7 1.5 1.5
8D 1.81 1.36 1.3¢
SEM 9.11 .05 a.10
Medisn 1 1.5 1.0
Min-Max 0D-~-8 0-8 -8
2 208 213 208
Baseline Rhaurstodd Facsor
NEGATIVE [=1] 45 [ 22%) 34 { 17%)
DOSETIVE 1l4ag 167 1 75%) 171 { 83%)
n 20¢ 213 208
arioha ]
Mean 6.785 E.820
5D 0.50%6 8.9214
SEM 0.0612 0.0628 0.6644
Median 5.852 6.8%¢
Min-Maw 3.85 ~ 8.75 4.33 - 5.18 3.7 ~ £.84
n 208 211 2
Oral Speroid Use
NG 53 { 26%) 96 { 4g%) 228 { 45%)
YES pERS 117 { 55%) 112 { 53%;
n 202 213 265
Baseline MI3 dose mgfweek
Mean 4.8 14.7 25
5D 4.25 4.4
SEM $.20 0.29 $4.81
Median 1.0 1590 i5.0
Min-ax 10 - 28 8 - 25 iy - 28
n 20 213 208

D IERIessnts mMISr OL patlsnts CunGIIDOULing oo

SIIEYY StatiIsSTIcs.

Percentagss are based on n (mumber of valid velues). Percentages not calculated if n < 10,

001 17RAPRZ007:09:21:48

TR}
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PLELRTD FEE e/ RS OP/RE
+ MK MTX + MIZ
" =204 N = 213 N =205
iendsr JOENT COUMT
Mesn 32.8 33.2 318
55 16.05 15.62 15.47
SEM 1.12 1.87 .08
Madizn 28.0 31.0 30.0
Hn-M=x 8 - 68 5 - &2 B - &8
n 202 213 265
Swollen Coint Cowmt
Yman 207 20.0 15.35
5D 1.7 19D.81 31.33
S=M 0_&2 G0.75 .72
Madian ig.0 17.6 1&.0
Min-Mex £ - &3 & - 56 - 81
n 20s 213 268
ESR mm/hr
Mean a8.7 49.2 £1.2
5D 28.32 2578 2E&_81
SEM 1.84 1.83 1.86
Madgisn 42.8 440 45_0
Mir-sx 2 - 130 1 - 146 2 - 13%
n 202 213 265
P my/dl
Mesn 2.363 2.787 2_606B
5D 2.77€3 34413 2_.8579
SEM #.1922 0.2358 D.1814
Median 1.518 1.770 1.87
Min-Maw D. D’l - 16.30 Q.05 ~ 18_50 002 - 1B. 66
o 204 213 265
3D
Mezn 1.5 1.6 1.6
5D 0.€3 g.ed 4.62
SEM 0.05 005 0.08
Medizn 15 1.8 1.6
Min-Max 0~-2 g-3 -3
a 168 7 170
Bain Va5 {(100=m}
57.3 6067 8a.5
5D 22.15 20.39€ 22.34
SEM 1.58 1.44 1.57
Hedian 57.5 628 .0
Min-Mex 16 ~ 100 1z - 3100 2 ~ 130
n 204 211 268
Patienr VES {3{0cm)
Yean €3.6 85.€ £2.38
5D 23._82 zh._8¢e 22.15
21 1.83 1.44 1.55
M=dizm £€5.0 &5.0 €8.0
Min-Max 10 - 190 % — 100 3 - 100
n 202 211 208
Physician VAS {1(0mm)
¥ean 63.7 63.€ Be.0
5D 12.8C 15.79 15.30
SEM 104 1.08 1.897
Medisn .0 65_0 €5.0
Yire-Mex 27~ 57 23 - 95 13 - ing
n 203 21z 205

N IECIeSENtS mapser oL patlents onytribw

TO SIEODALY SLICiShics.

T ies]
Darcentages are basad oz n (mombar of valid walnes) . Terrentagas not cslceulsoed if o < 10,
IeD)

a1 20EER200F-17:31:07

Source: CSR WA17822, page 98-100
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Appendix 4: Summary of Baseline Demographic, Baseline Rheumatoid Arthritis Characteristics
and Baseline ACR Demographics (ITT Population) ~ Study WA17823

DX ERG T BE HIRE THRE S3/RG
+ MIX + MTE
N = 383 N = 399 U= 3%
Sex
MAIE 65 { 17%) €3 { 16%) 73 { 18%})
FREIE 328 { B3®) 33€ ( &4%) 328 { 82%)
n 2353 388 398
Bge in years
Mean 51.3 5l.¢ £3.4
sD 1z2.41 2.59 1372
SEM 0.63 0.€3 8.59
Medizm £2.0 51.0 54.0
MirMex 1% - 82 21 - 84 18 - 62
n E53 . 393 358
= in om
& 1521 162.3 le2.4
sD B.71 8.20 5.06
521 .44 Q.21 G_4€
Median 161.0 162, 1610
Min-Max 145 ~ 1BB 180 ~ 1%¢€ 136 ~ 158
n 391 356 395
Hai in kg
Hg;i' - 73.8 73.2 2.1
SD 20.27 17.58¢ 15.32
1.03 0.90 0.85
Madizn 70.0 70.2 £3.5
MinM=x 35 - 129 3§ — 143 56 - 130
n 251 35¢ 3%
Race Catego:
mmaeﬁ ESDIZ:R(R is { 2%) 19 { 5®) i3 { 3%
ATASRE RTIVE
ASTZN 2 { &) 20 { %) Ze { 7%}
BIACK g { 2%) 23 { 21 { 5%)
OTEER . 62 { 1&%) 57 { 14%) £8 { 15%)
HITE 278 { 71%) 280 ( 70%) 280 { 70%}
n 3=3 355 358
Exhnicity .
HISPRNIC 142 { 36%) 137 { 343} 138 { 35%)
HOU-HISPRIC 251 { Ba%) 282 { 66%) 260 { £5%)
n 393 299 388
Reproductive Status
3/4 - - 1 { <18}
N/A 1 { <1%} - -
sy 1 { <1%) Z ( <1%) -
POSTMENOPAUSEY, 158 { <£B%} 154 { 46%) 13 { 57%)
SUREICRIIY SIERTL. 65 { 21%) 74 { 22%) 7% { 23%)
WITH COMT. IROT. 100 { 30%) 108 { 32%) €3 { 18%)
n 225 338 325
Does the Patisnt Smoke? . -
NG 333 { B5%} 333 { 83%) 323 { B1%)
. XES 80 { 15%) 66 { 17%) 78 { 19%)
n 393 393 238
Family History of Corenary Beart Diseaes
ne 340 { B7%) 347 { 87%) 348 { 878}
¥ES 53 { 133} 52 ( 13%) 50 { 13%)
h:1 253 . 359 358

T represents MummodY o patisnts CORLIIDULING TO SIMMALY Statistics.

DPercembages are based on n {mmber of valid walues). Tercentages not calculaved if n < 10.
For rsproductive status, MR stands for Rot Zpplicable

For reprococtive status, Cont. PIot, means Contracsprive DProtection

For reproductive status, 3 means Peurgically sterilized” and 4 P poSsEnIpIusSal”

DAL 273052007:02:43:06 {FIRD)
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FLICESD + 10X LN eFp (e HE SR
’ + MIX + MIX
N = 353 N = 395 ¥ = 3%
uration of K& {(years)
Mesn B.%4 8_£3 5.2¢%
SD 8.060 7.BE% 8.311
S 0.407 0.354 $_417
Median 6.41 7.45 7.44
Min-Max D.5 - 44.3 0.5 - 832 0.6 - 49.%
n 353 395 3
Nupbzr of Previcus IMBRDs/ Anti~-TNEs
Mean 1.6 1.7 1.6
59 1.50 1.44 142
SEN {.08 a.97 0.07
Madian 1.0 1.0 1.0
Min-Msx 6 — 10 OG-8 6—-6
n 353 393 258
NERATIVE 72 { 18%) 77 1 18%) 68 { 17%)
POSITIVE 321 { 82%) 22 ( 81%) 330 { 83%)
n 343 393 398
ms2e
Measn : £.533 ©.508 &.553
so £.95%0 0.24086 _8555
SEM 0.0485 0.0473 $5.0484
Medien E_524 6275 _ 652
Min-Max 3.68 — 6.96 3.63 - B.77 3.6 - g.83
n 395 333
Oral Stercdid Use
128 { 33%} 134 ( 3%} 1S€ { 35%)
YES 265 { 67%) 265 { o6%) 242 { £1%}
n 353 399 338
Baseline MIZ doss mg/wesk
Mean ig.5 128 i5. &
5D 223 4_2% 16_%0
SEM $.21 Q.23 .53
Median 5.0 15.0 1.0
Min-Max B - 25 10 - 25 15 - 210
n 383 3388 388

n represents numer of patients conoributary o
Bercentages are based on n (mmber of yalid values). Parcsntages not calculased if nn < 10.
{PLRD)

M1 22R0:2007:13:30:31

f SCAtl1SSICS.
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25T § BIK =R ZHT7RE PIE TR
+ MY + X3
N = 253 N = 395 N= 338
lender Joint Coamt
Mean 27.8 27.8 23 3
s i£.80 14.15 8.2z
SEM 4.75 0.71 0.78
Medisn 25.0 ZE.0 2&.Q
ViMoo & - &8 B8 - &5 [l 3:]
n 33 359 358
Swolien Joint Count
Mean 1£.6 17.0 17.3
S 8.23 5.78 S5.48
S22 .47 0.49 .48
Median i5.0 15.0 18 G
MineMex € - €5 6 ~ &6 6 - 685
n 393 395 358
ESR m/hr
Mean 4.3 45.8 46_4
5D 2£. 6% 25.12 24 &0
SEX 1.25 1.26 1.25
Median 2D 40.90 41.¢
Min-Mza 4 - 12¢ 1-125 1- 120
n 350 357 3%¢
CRP mg/dL
Mzan 2.235 2.07¢ 2.337
SD 2.5088 2.3892 2_60€5
fatacs 8.12€8 0.1196 £.1307
Medien 1.390 1.280 1.540
ManMaxr 0.G2 - 18.60C 0.02 - 16.80 D.04 - 13.8p
n 353 395 35
B2
Mean 1.5 1.5 1.5
sD 0.62 Q.64 .66
SEM .03 0.03 453
Hedizn 1.% 1% 1.8
Mip-ear -3 g~3 -3
n 388 37¢ 378
Pain V&S (10Cmm}
¥aan 5.3 533 557
5B 22.07 21.97 22.34
SEM 1312 1.1p 1.12
- Median 85,0 53.0 £7.4a
Min-Ma=x ¢ - 00 0 - 160 2 - 10D
n 368 39 395
Patient V&S (100xm)
Mean 63.1 €1.0 €2.7
D 23.36 23.25% 22_4%
SEH( 1.1% 1.17 1.13
Vedian £8 0 €3.0 6E.Q
Mine-Mee 0 - 100 O - 166 3 - 100
n 388 357 355
Puysicizn VAS {100mm)
Mean €3.1 62.3 62.7
5D 17.33 16,460 15,580
SE2 J.g8 0._85 g_85
Modiam 6E.0 64.0 |3-RY
MinMax 14 - 100 3-89 3 - 100
n 351 355 355

T TEPIRSenls Numoer OFf pAtientt Contibut
Dercentages ave bassd cnon (mumber oF val

N1 273052607 030904
Source: CSR WA17823, page 94-97

1M L0 SIEmETY SLatistics.
id walues) _ Dercentagas pot calculated if n o« 3.
{PIRD)
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Appendix 5: Summary of Baseline Demographic, Baseline Rheumatoid Arthritis Characteristics
and Baseline ACR Demographics (ITT Population) — Study WA17824

= BE R
N = 259 N =265
T
FR2RIx 211 { B1%) 215 { &3%)
MEIE 4B { 19%} 46 { 178
n 259 265
3ge in years
: £0.1 51.1
5D 12.83 13.68
S22 .80 D_BD
Medisn S0.0 52.9
Hin-¥ax 1¢ - @3 8 -7
n 255 265
Ezight in cm
Maan 183.0 162.3
sh g.58 537
S © D_80 0_EB
Medizn 1620 362.0
Min-Maz 138 ~ 185 130 - 191
n 258 264
Waight in
Mean 72.6 73.4
5D 318.45 17.74
S 1.15 1.0%9
Median 65.5 70.6
Min-Han 40 -~ 1331 41 - 15ix
n 258 264
Race Cetegory
188 { 73%} 137 ( '}1%)
512N 20 { B®) 22 |
AMFRICEN INDIEN CR 21 { 8% 2 (143%)
BILESES HRTIVE
aite 4 1T { 4%} 10 { 4%
OTEER 15 { 73} 18 { ™)
n A)) 265
Echnicicy
EISERNIT T2 { 2B%) 2 ( 31i%)
NOWN-HISBENIC 187 { 72%) 183 { &3%1
-+ 258 265
Reproductive Status
B 2 { <1%} 1 {<3i%
POSRENCERETSET, 85 { £2%} 101 { 4€%)
SURGICRILY SIERIL. B2 { 28%} 44 { 25
SURGILRTEY 1 { <1%) 4 ( 2%
STERILIZED /
DCESDENDPRIISET.
WITH OONT. PROT. B8 { 32%) 70 { 32%)
n 213 226
Dees the Perisat Smoks?
NO 208 { BO%} 212 { £0%)
Y=S 81 { 20%) 53 { Zo%)
o 255 2€58
Famdlw History of Corcnary Hesrt Disesse?
NO 241 { 93%) 245 [ 592%)
IES B { 7% 20 { 8%
n 255 265

T TepTosents DHET Of PELienLE CuhNLIiDutany oD SUHhSTY SLALISLics.
Derpentsges are based on n (mamber of valid veluss). Dercentages not caloulated 3if n < 10,
For reprodarnive starus, MR stends for For Fpplicahle

Rz reprodactive status, Cont. Prot. mesns Consraceptive Ixotection
Driwary P2 = 211 Pasients excluding Flecebo Betients
41 I0JUES0G7:-07:16:58 {Z of 2} [TDRD]
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=R RETOIE /RS
N =255 N = 265
ration of R IVEaYS)
Mozn €.31 £.43
SD 7.815 7.€652
SEM. D_4%92 Q.270
Medizn 3.18 3.22
Uin-Mzy 0.2 - 499.¢ 0.1 - 247
n 285 265
Nurber of Previcus DRRNe/ 3nci-TNFs
Moan 1.1 1.2
3D 1.38 1.33
S 0.05 0.08
Modian 10 1.0
Min-Msx -7 Q-7
n 258 265
Baseline Rhewmarodd Factor
NEGATTVE 85 { 2£%) €7 ( 25%)
DOSITIVE 152 | 78583 188 { 75%;
n 258 265
I&S2s
€.777 €.779
5D 0O _8EDS 1.0010
SEM 0.3545 0.0616
Median €.76¢ 6.831
Min-ax 3.70 - 8.82 3.€4 ~ 5 12
o] 258 264
Ozl Stercid Use
NO 137 { 53%) 137 { a3y
YES 122 { £7%) 128 { 4e8)
n 258 265
MIX Naive
NC &8 { 343) 88 [ 24%)
YES 171 { £6%) 176 { 66%)
n 2538 2€5

D Tepresents muber oF patients COnET <o
Percentages are based on n {numder
Primdry Ip = a1 Patients excluding Placcho Pat:
01 105052007-07:15-1%

of wvalid walues) Dercentages not
ients

2TY Statistics.
calculated if p < EETN

1oy
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4 222 =,
N =255 K= 285
iender Joint Lowmo
¥ean il 322
SD 13.8%5 1370
SPM 0.86 0.53
Hedian 30.0 31i.0
Min-Masx &5 - 68 8 - £8
n 258 265
Sxlien Jeint Count
Mean 8.8 18.3
5D 10.33 11.22
21 0.64 O_89
Median 6.0 17.¢
Hin-Max & - &6 6 - £5
n 259 265
ESR mevhr
Mean 48.9
sD 26.23 27.
o 1.63 1.69
Meddian 42 .0 i)
Min-Maxn i - 140 3 - iaz
n 253 S
CRP /L
2.885 2.526
5D 3.3&68 3.2361
. 5= 0.2052 D.1888
Median 1.330 1.77
PinMax G.03 - 22.70 002 — 18.490
n 288 - 265
=
Maan 13 1.5
5B 0.63 Q_g5
SEM 0.04 0.04
Modizn . LI.sg 1.
Mip-a G -3 g-3
n 258 265
Dain V&S [(10Crm)
Yean a1.3 55.2
50 206.37 22.45
S 1.27 1.38
Median £L.0 51.0
MimMax G - 101 0 - 00
n 258 255
Patdent WBS (100mm)
Mean ©5_4 640
sB 19 2¢ 21.48
SEM 1.23 1.32
Median £7.5 67.0
Min-Mam & ~ 102 5 - 160
n 258 264
Physicien VAS {100mm)
Megn 63.2 £3.2
Sh i€.31 15.72
S 1.02 D.57
Median 64.0 1.0
Min-M=x 13 - 8¢ 15 - 100
n 258 285

2 TepraSents MIbeT Cf pILients ConGriDUbing To SURIEEYY Svabishics.

NDA 125276

Statistical Review and Evaluation

appendix

Fercentages are based_cm n {nmmber of valid values). Percentages not calculated if n < 10,

All Patients exciuding Blacebs Datients

Drimayy Bp =
Bl 10JE2007:07:21:26 12 of 2} [PIRD;

Source: CSR WA17824, page 119 - 124
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Appendix 6: Summary of Baseline Demographic, Baseline Rheumatoid Arthritis Characteristics
and Baseline ACR Demographics (ITT Population) — Study WA18062

SLLTEST T T R TR MR
+ MEX + MTY
N = 158 ¥= 11 N=17
=53
FERIE 125 { 79%) 130 { 81y 142 { ges)
MEIE 33 { 21%) 31§ 1) 27 { 16%)
n 185 lel 170
= in years
3 25 53.4 E0.% 53.35
55 13.25 12.45 12.%6¢
SEM 1.05 Q.50 0.97
3 £5.0 B3.4 e @
MM 20 - 83 1% ~ 73 2l - g2
n is8 181 176
Bzight in om
Mean 1i64.8 ie5.¢ 164.1
5D .18 5.65 &.64
S D.66 [ ) 5,67
Median 1e5.0 184, 1€3.0
Hin-2ex 142 - 187 147 - 153 141 - 18y
n 185 lea
¥zight in kg
Fsan 75.4 76.4 74.3
5o 18,89 1832 18.50
£ 71-50 1. g& 1.42
Median 2.7 4.3 €5.8
Min-Her 43 - 145 45 ~ 343 23 - 135
n 1ss 151 170
RBace Catego
WIITE i 155 { 95§} 134 ¢ g5%) 152 { 8333
2802 1{as; 4 { 29 S{ an
31 2%) 10 { &%) ? {48}
OTEER 21 1%} - £{ 2%
HERICN DNDIZN (R 29{ 1% 3 [ 2%) 1 { <133
ZIZSFEN NETIVE
n 158 181 170
Echnisivy
BISPRNIC i7 { 1w 22 § 14%) 23 [ 12%)
n 1 { <is} - 1 {-a%
RR-HISPANIC 146 [ 935%) 138 { ge%) 146 { 863
n izg 15 170
roductive Status
: k% - 1 { <1%) -
BOSIFENODAIISRET, S5 { 45%) 48 { 37%) 76 { 49%;
SURGICALLY STERTT,. 37 { 30%) 6 ( 35%) 45 { 28%)
WITH OCHT. BROT. 21 { 28%) 36 {278 23 { 238}
WITHCOT CONT. PROT. 1 { <18} - ’ -
n 125 21 143
Do=s the Batient Bnoga?
w 120 { 7%} 117 { 73%) 136 { ap%)
=S 38 { 22%) 44 1 27%) 34 { 2083
n 158 18l 170
Family History of Corcnayy Hegry Disagsa?
)24 = 1 { «%) -
w 121 { Ty 1i8 { F4%) 133 { 7533
¥ES 37 { 23%) 41 { &%) 37 { 22%)
n 158 igl 175

D Yeraesents mmosr of DETISHES OINLTIBACIDG T0 sumaty STETIstics.
Bercentages are based o 1 {numbar of yalig valves} | Percentagss nop caleniaved if n < 10,
For reoroductive Status, 3. stends for Hot 2rpliczhie

For maprodactive status, Cont. Prot. msane Contrarestive Dro ection

] 11TR2067:12-40:37 (308D Page 1 of 1)

SEM = Standard error of the ynean
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TLEESD + BRI 21270 e (e o3
+ MEX + MTX
X = 158 B =161 =17
Dorasion o Re (years)
11.38 10.38 12,59
8§D 8.215 8.488 5.325
SEM 0.733 6.667 (G.715
Median 8.08 8.35 10.83
MinMax 9.8 -~ 53.3 0.9 - £6.€ ¢.8 - 82.0
n 158 161 170
No. of previous Anti~T¥Fs
1 €7 { 42%) 75 ( 47%) 85 { 50%)
2 69 { 4%} 66 { 41%) 56 { 328}
3 R MRE 22 { 12% 20 ( 12%) 30 { 18%}
n 158 1€l 170
No. of previous DHERDs
Mosn 2.1 2.0 1.9
post] 1.39 1.63 1.68
B2 6.13 0.13 5.13
Median 2.0 2.6 2.0
Min2esx G -9 0-5 g=-73
n 158 161 170
Baseline Phermatioid Facbtor
PECGHTIVE 40 { 28%) 44 { 27%) 36 { 21%)
; 118 { 5%} 117 { 73%) 134 { 758%;
n 158 170
=mree
Yean £.801 .78 6.721
D 1.0552 0.9741 .9286
5= 0.0850 0.0773 G.0712
Median 5767 6.849 6.739
Min-Max 3.62 - 8.%4 4.33 - 8.81 3.85 ~ B.67
n 154 b} 170
Oral Steroid Use
67 { 42%1 &7 { 42%) 82 { 48%}
¥ES 21 { 58%) 54 ( 5B%) 88 { 2%}
n 158 178
Baseline MIX doss myfseck
Hean i%6.5 16.2 5.7
8D 4.78 £.G 4.42
foioesd ©.38 0.3% D£.34
Median 15.0 15.¢ is5.0
Min-ex 2 ~35 B-25 10 - 25
n 1sg 1€l 170
Time of discontinuation of anti-TNEF* in Deys
127.% 123.5 1287
D 181.13 134.28 115.42
SEM 12.32 10.65 9.16
Madian 83.5 75.0 4.0
Min—Max 14 ~ 1705 12 - 1117 17 - 8%
n 159 150

n Toprecents Duiker CC DAGIenLS CONLZibuting to

statastios,

STy
Dercentages are based o n {muiber of walid values}). Dercentages not calenlated if m < 10,

* prior to baseline
il T1J0M2007:14:39:34

{OIRD Bage 1 of 1)

88



NDA 125276
Statistical Review and Evaluation
appendix

ey =/ ¥ g
+ MIX + MTX
N = 1588 K= 161 N=31%
Tender ScEnt Coone
Mean 30.4 31.3 21.7
£D 18.75 i5.11 1840
foesd 1.33 1.19 1.18
Modian 28.5 30.6 3.6
Min-Pax 5 — 68 B- &2 g - 67
n 158 1€1 176
Swelien Jodnt Count
¥=an 1g8.5 19.8 18.8
D 11.14 13.3€ 16.81
821 G.8% g.82 .83
ian 5.5 8.0 ls.0
Min-tasr 4 — 50 € - &2 - 56
n 158 1€l 170
ESR mm/hr
¥ean 54,6 £1.3 45,1
5D 32.72 28.31 27.83
fiexsd 2.61 2.23 2.14
Median 45.0 43.0 46,0
MinMax 5 - 18¢ 11 ~ 140 5 - 133
n 57 170
CRP my/dL
= 3.705 3.113 2.796
5D 4.1182 3.6088 3.3735
SEM 0.327¢ 0.2844 0.2587
Median 2.260 1.6%0 1.438
Min-—Haw 6.02 ~ 24.10 0.62 - 12,30 0.0Z - 18.50
n 1sg 176
BQ
Mean 1.7 1.7 1.7
5D G.62 0.5 .59
523 6.05 0.04 6.05
Madlian 1.8 1.8 1.3
MHT-Max -3 0 -3 -3
n 157 158 176
Dain VAS {10CGmm)
2 641 63.5 64.7
5D 21.84 22.17 20.5¢
SEM 1.75 1.7€ 1.58
Yedian 65.0 68.0 €2.0
Hin ey G — 100 0 - 100 10 - 160
n 152 176
Pasient VES {10Crm)
Yean 70.% 70.4 70.2
£D 21.07 23.75 19.83
= 1.6% 1.e8 1.53
Modian 7%.0 6.0 74.0
Min-Max & - 100 8 - 1¢Q 12 - 180
n iss E1] 17g
Physicisn VAS (100mm)
Hesn ©7.5 €6.5 66.4
5D 16.0% 16.09 17.87
S 1.28 1.28 1.3%
‘Mxdian £9.0 €9.6 750
Min-Max 22 - 160 20 - 160 14 - 150
n 187 iss 1es

n represents muioer of patients oontributing to
Percentenss are based uga n {mmba
D21 1XJUNZ007:14:40:38

] swmary statistics.
2t of velid velnes) . Percentages ot calcelated 3£ oo« 10.
{FDRD Page 1 of 13

Source: CSR WA18062, page 101 — 104
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Appendix 7: Summary of Baseline Demographic, Baseline Rheumatoid Arthritis Characteristics

and Baseline ACR Demographics (ITT Population) — Study WA18063

N = 413 ¥ = 803
=523
FERIE 346 { 34%) 852 { 81%)
MRIE 67 { 1e%) 148 ( 1%%)
n 413 803
?ge in years
83.5 £3.0
5D 13.13 12.57
=M 0.65 0.42
Median 54.0 £2.0
Min-Mex 15 ~ 83 i8 ~ 89
n 413 803
Mean 163.0 i€2.3
D 8.8¢6 5.48
EEM G_44 0.34
Median 1620 1€2.¢
HEn2ex 141 ~ 18¢ 130 - 188
n BOD
Paight in kg
Mezn 73.3 740
3D 1€8.36 18.2¢
M G.90 0.65
Yedian 5.0 7.0
PHreMex 6 -~ 139 36 - 138
n 801
Rare Category
257 { 12%) 58O [ 2%}
SIEY 23 1 10%) KRR
AMERTCEN DNIEN R 35 { 8%y, 81 ( 16%)
2TASKE BETIVE
BLACK 27 § %) 36 { 4%)
UIEER i3 { 3% 27 ( 3%}
413 ens
Echmx:.ty
RISPENIC &7 { 23%8) 206 { 26%)
RR-HISERNIC 316 { 7%} 557 { 74%)
n 4313 B03
Beproductive Ststus
374 1 {2y 1 { <1%)
B 3 { <i%) 11 { 2%)
POSTMENDERDSET 155 { 44%) 315 {47
SURGICRLIY SIERIL. 101 { 25%) 171 { 26%)
WITH COBT. EROT. BS { 26%) i66 { 25%)
n 345 664
Does the Patient Smoke?
w0 343 { 83%} £ED | 83%)
S 70 { 17%) 135 { 17%)
n 213 803
E‘Emﬂ.v History of Coromary Esart Disease?
351 { 85%) 689 { 86%)
EES 50 { 15%) 112 | 13%)
n 4313 803

o ZEpresents mumosr Of Ppatlients OONMYIDULITG o SUWIRETY Swatistics.
Dercentanges are bassd on n (mumber of walid values).

Fox mmmw status, ¥ stands for Bot Zpplicsble

Foxr

reproductive stetus
IMIT IOMAYZ067-02:20:32

Cont. Prot. mesns Contrecestive Protectiom
1 of 2) {ZIED)

Bercentagss not calowlsted 3f o < 16,
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TLNERG + XD B SHS/RG F
ERD
MW = 413 ¥ =803
Duration CF 1% (yeats)
' 5.79 560
547 9.082 B.784
=1 & 247 0.310
Madian 6.84 7.03
Min-Mow 0.8 — 444 0.8 — 861
n 413 802
Nuzber of Previcus DMEEDs/ Znti-THEs
Mean i.6 1.¢
s8] 1.61 1.63
£ 6.08 Q.06
Median 1.0 1.5
MEin-aw 6 -8 g-5
n 413 803
Baseline Fheumstoid Factor
IEETIVE 102 { 25%) 178 { 22%)
DOBITIVE 311 { 75%) £24 { 75%)
n 213 603
mesze
Mean 6.645 £.685
i) G 5857 1.0258
piex 5.0492 00363
Median €.677 €§.736
Min-Hax 2.85 - 8.33 2.15 - 9.18
n 3G9 757
Qral Stercid Use
186 { 45%) 393 { 49%)
¥ES 227 { £5%) 410 | §1i%)
n 413 803
Humioer of Backomound DARDs
1 211 { 75%) €15 { 77%)
2 82 { 20%) 182 { 1%%)
3 R ¥R 18 { 4%) 26 §{ I®)
¥o BRCEEROIND IMERD 5 4 1%} 5{ 1)
n 413 802
Baseling REzathicprine dose (myy/day)
Yean 53.3 102.8
5D 43.30 36.27
=1 14.43 B8.855
Median £6.0 iga.e
Hin-Peax 50 - 18D S0 - 150
n ] i3
Baseline Chloroguine dose {my/week)
Yean 1317.6 1464.6
5 326.87 £53.32
M 7522 75.87
Median 1086G.G 1400.06
Min-Max 450 — 1758 500 - 3508
n 27 2
Baseline Hydrowryochloroguine dose {mgfuweek)
Mean 2329.1 2338.4
£n 736.54 70392
=1 95.58 £5_36
¥edian 280G.Q 2800.06
Min-Mex 705 — 4200 7DD - £200
n £ 116

n XERISSCRUS muamosr O patients ooatributing

F statistics.

SUMDRT Y :
Tercentages ave based on n (mmber of valid values). Percentages not caleulated if n < 16

D] 2O0JURER007:-37:32:05

{cont.} (P58}
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PIAZTEES F VD MR EIG/RG
MERD
N = 413 ¥ = 802
Baseline ILeflvnmmide dose g /dayy
Hoan 2. 18.84
5D 3.691 3.43%
21 C.458 0.351
ian 20.00 20.60
Min-Max : 8.€ - 20.0Q 8.E - 30.0
n 65 56
Baseline Techyround [FERD RIX Ooce (g7weck)
Mzan . : 14.89 4.73
5D 5.018 5.077
focieod 0.288 D.206
Fedian 15.00 15.00 .
Min-Max 2.5 - 250 2.5~-250
n 304 608
Baseline Paremteral 5old dose {ng/week}
Moan 2G6_00 30.75
sD 16.000 27.224
8B 5.774 -250
Median 46.00 30.75
in-Max 30.0 - 50.0 11.5 - 50.0
n 3 2
Baseline Sulfasalasins dose img/day}
48 _ 1584_4
8D 67173 74480
311 B8 20 72.34
Medisn 2000.0 2000.0
Min-Pax 1080 - 4000 300 - 2005
n Ein)
T TEpresEnts mImneY of patients contributing to Ery SLatlstics.
Dercentagzs ave based on 1 {mzmbar of valid walnes).

D11 2050E2007:17:32:05

. NDA 125276
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Deroentsgss not caloulaped if n < 10,
1 of 1) EIRD
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PLECEED + LHD T SR F
IMERD
N = 413 K= 803
Tender Soint Count
Mean 291 3w
fos] 1476 15.9%¢
a2y G6.73 0.5¢
Median 27.0 26.0
Min-Mayr 2 - &8 6 - €3
n 4312 803
Sswollen Joint Count
Mean 18.7 319.7
5D 10.73 11.62
=y 0.83 6.41
Yedian 18.0 17.0
Min-es 1 - 83 2 - &6
n 4312 &03
ESR ma/hr
Maan 452 48.2
5D 28.30 27.47
SEM 1.3% 0.97
Madian 420 £1.0
Mir-Max i~-180 1 -183
n 4313 £03
CRP mg/dL
Yean 2.634 2.5851
5D 4_6582 3.1839
= G.22%2 0.1113
Madian -370 1.530
Min-Masx 6.2 - 77.20 0.02 - 37.20
n 413 803
B0
Masn 1.5 1.5
SD D_€2 0.€2
ooy .03 0.02
Median i.6 1.5
Min-Mex 0 -3 0~3
n 431 794
Pain V25 (100mm)
Maan g&.5 53.4
5D 23.33 22.82
SEx 1.1% 0.80
Median €1.0 - €0.0
M-z ¢ - 100 4 - 100
n 4106 7988
Patient VS (300mm)
Mean €5.5 €6.2
&D 23.71 22.68
=M 117 0.80
Median '.rc 0 €2.0 N
MMz - 153 0 - 100
n 410 797
Physician VAS {100mm)
©3.4 €3.6
8D 16.89 16.46
s . G.83 0.58
Median 64.5 65.0
-t . 1G ~ 100 i0 - 98
n 412 2128

It TEPIESTOLS et Ok PRLIENLE CQZI‘EEE@ o SURETY nglS'_CS

Darrent based.n(nmnbechvalzdvalues).- sna‘calculated:.f
3ol 1%007 G£:21:46a {1 of g as

Source: CSR WA18063, page 97- 100
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Appendix 8: ACRn at Week 24 derivation rule

The derivation rule requires that percent TJC and percent SJC and at least 3 out of 5 components are
non-missing,

Take the third highest non-missing value (from an ascending order i.e. biggest improvement to
lowest improvement) of the following 5 tests (raw percent VAS pain, raw percent VAS patient
global, raw percent VAS physician global, raw percent HAQ score, raw percent CRP score). Note
that if the raw percent CRP score is missing then use raw percent ESR.

Then take the Maximum of (third highest non-missing value above, petcent SJC (LOCF) and percent
TJC (LOCF)) and finally multiplying it by —1. The result is multiplied by —1 to show improvement as
a positive value.

Also where a patient has taken a steroid within 8 weeks prior to week 24 then set ACR response to
"Nonresponder' (ie. ACRN=.).

If percent SJC (LOCF) is missing or percent TJC (LOCE) is missing or at least three of the remaining

components are missing or third highest non-missing value of the 5 tests is missing then set ACR
response to ‘Nonresponder’ i.e. ACRn=.).
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Appendix 9: Proportion of ACR20 responders by Week, in %
Study WA17822
Sponsor’s - Reviewer’s
Placebo + TCZ4mg/kg | TCZ 8mg/kg Placebo + TCZ4mg/kg | TCZ 8mg/kg
MTX +MTX + MTX MTX +MTX +MIX
=204 N=213 N=205 N=204 N=213 N=205

Week 2 7% 20% 25% 7% 21% 21%
Week 4 10% 29% 38% 11% 31% 39%
Week 8 25% 43% 49% 26% 51% 4%
Week 12 28% 53% 62% 26% 53% 61%
Week 16 31% 56% 63% 31% 56% 62%
Week 20 24% 52% 66% 24% 51% 66%
Week 24 27% 48% 59% 27% 48% 59%

LOCF used for tender and swollen joint counts, no imputation used for missing HAQ Score, CRP, ESR and VAS assessments. CRP is

used primarily for the calculation of the ACR response, if missing, ESR will be substituted. Patients who receive escape therapy,

withdraw prematurely or where an ACR can not be calculated, will be set to Non Responder’

Study WA17823
Sponsor’s Reviewer's
Placebo + TCZAmg/kg | TCZ 8 mg/kg Placebo + TCZAmg/kg | TCZ 8 mg/kg
MTX +MTX + MTX MIX +MTX + MTX
. N=393 N=399 N=398 N=393 =399 N=398
Week 2 9% 18% 22% 9% 17% 23%
Week 4 15% 28% 34% 16% 31% 34%
Week 8 22% 42% 48% 23% 42% 47%
Week 12 26% 51% 51% 26% 51% 52%
Week 16 30% 48% 53% 30% 48% 52%
Week 20 28% 48% 56% 28% 48% 57%
Week 24 27% 51% 56% 27% 51% 56%

* Reviewer: just re-analysis using the same criteria, i.e. LOCF used for tender and swollen joint counts, no imputation used for

missing HAQ Score, CRP, ESR and VAS assessments. CRP is used primarily for the caleulation of the ACR response, if missing,
ESR will be substituted. Patients who receive escape therapy, withdraw prematurely or where an ACR can not be calculated, will be
set to 'Non Responder’

95




NDA 125276
Statistical Review and Evaluation

appendix
Study WA18062
Sponsor’s Reviewer’s

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

MTX + MTX + MTX N=158 + MTX + MTX

N=158 N=161 N=170 N=161 N=170
Week 2 10% 12% 17% 9% 14% 17%
Week 4 11% 16% 26% 11% 18% 26%
Week 8 16% 27% 43% 15% 29% 43%
Week 12 15% 39% 44% 17% 38% 44%
Week 16 13% 32% 45% 11% 32% 44%
Week 20 13% 29% 54% 13% 29% 55%
Week 24 10% 30% 50% 11% 31% 51%

LOCF used for tender and swollen joint counts, no imputation nsed for missing HAQ Score, CRP, ESR and VAS assessments. CRP is nsed primarily for

the caleulation of the ACR response, if missing, ESR will be substifuted. Paticnts who receive escape therapy,

can not be calculated, will be set to "Non Responder’

Study WA18063
Sponsor’s Reviewer’s
Placebo + TCZ 8 mg/kg + Placebo + TCZ 8mg/kg
DMARD DMARD DMARD +DMARD
N=413 N=803 N=413 N=803

Week 2 7% 20% 8% 21%
Week 4 15% 34% 16% 34%
Week 8 22% 50% 22% 50%
Week 12 23% 55% 22% 56%
Week 16 23% 62% 22% 62%
Week 20 25% 62% 25% 63%
Week 24 25% 61% 24% 61%

* Reviewer: just re-analysis using the same criteria, i.e. LOCF used for tender and swollen joint counts,
ESR and VAS assessments. CRP is used primarily for the calculation of the ACR response, if missing,

escape therapy, withdraw prematurely or where an ACR can not be calculated, will be set to "Non Responder’

withdraw prematurely or where an ACR

1o imputation used for missing HAQ Score, CRP,
ESR will be substituted. Patients who receive

Study WA17824
Sponsor’s Reviewer’s
MTX only TCZ8mg/kg only MTX only TCZ8mg/kg only -
N=284 N=286 N=284 N=286

Week 2 10% 24% 10% 26%

Weck 4 22% 37% 23% 40%

Week 8 34% 56% 36% 58%

Week 12 6% 60% 1% 60%

Week 16 48% 64% - 41% 64%

Week 20 58% 70% 56% 68%

Week 24 52% 70% 52% 70%

LOCF used for tender and swollen joint counts, no imputation used for missing HAQ Scorc, CRF, ESK and VAS assessments. CRP Js msed primarily for

the calculation of the ACR response, if missing, ESR will be substituted. Patients who receive e:

can not be calculated, will be set to "Non Responder’

scape therapy, withdraw prematurely or where an ACR
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NDA 125276
Statistical Review and Evalvation

appendix
Appendix 15: Patient Disposition — Extension Studies WA18695-WA18696
Study Placebo TCZ4mg/kg | TCZ8mg/kg MIX Total
WA17822* | Randomized 204 213 205 622
Complete 24 wks 189 (93%) 186 (87%) 191 (93%) 566 (91%)
#Treated Extension 537 (95%)
ACR20 at Wk 24 . 213 (40%)
Withdrew 67 (12%)
Adverse Events 32
Lack of Efficacy 11
Died 1
Others 23
Escape ‘ 104 (19%)
WA178241 | Randomized 99 286 284 669
Complete 24 wks 82 (83%) 268 (94%) | 262 (92%) | 612 (91%)
#Treated Extension 473 (77%)
ACR20 at Wk 24 251 ()
Withdrew 290
Adverse Events 9
Lack of Efficacy ’ 5
Died 1
Others 14
Escape 26 ()
WA18062* | Randomized 158 161 - 170 489
Complete 24 wks 126 (80%) 136 (84%) 147 (87%) 409 (84%)
#Treated Extension 398 (81%)
ACR20 at Wk 24 ‘ 200 (
Withdrew 59
Adverse Events 19
Lack of Efficacy 23
Died 5
"Others ' 12
Escape 106
WA18063** | Randomized 413 803 | 1216
Complete 24 wks 371 (90%) 752 (94%) 1123 (92%)
#Treated Extension 1031 (92%)
ACR20 at Wk 24 4960
Withdrew ' 100 O
Adverse Events 44
Lack of Efficacy 19
Died 3
Others ) 34
Escape 56 ()
*IMIX
** +DMARDs
+ Monotherapy
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NDA 125276

Statistical Review and Evaluation

appendix
Appendix 16: Summary of the Primary Endpoint by each Subgroup ~ Study WA17822
Placebo + MTX | TCZ 4 TCZ 8 mg/kg +
mg/kg+MTX MTX
Study WA17822 Overall N=204 N=213 N=205
54 (27%) 102 (48%) * 120 (59%) *
Sex Male n=45 n=38 n=30
11 (24%) 20 (53%) 16 (53%)
Female n=159 n=175 n=175
43 (27%) 82 (47%) 104 (59%)
Race White n=149 =159 n=148
41 (28%) 66 (42%) 84 (57%)
Others* n=55 n=54 n=57
13 (24%) 36 (67%) 36 (63%)
Age <50 =90 n=93 n=84
' 25 (28%) 42 (45%) 53 (63%)
50—-64 n=89 n=85 n=98
23 (26%) 40 (47%) 55 (56%)
6575 n=20 n=32 n=21
5 (25%0) 18 (56%) 12 (57%)
>75 n=>5 n=3 n=2
1 (20%) 2 (67%) 0

* Others include Asian (12%), American Indian/ Alaska Native (10%), Black (1%), Hispanic (5%), Arabic (1 subject)
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NDA 125276

Statistical Review and Evaluation

appendix
Appendix 17: Summary of the Primary Endpoint by each Subgroup — Study WA17823
Placebo + MTX TCZ 4 TCZ 8 mg/kg +
- | mg/kg+MTX MTX
Study WA17823 Overall N=392 N=399 N=399
106 (27%) 202 (51%) * 224 (56%) *
Sex Male n=65 n=63 n=73
17 (26%) 34 (54%) 36 (49%)
Female n=328 n=336 n=325
89 (27%) 168 (50%) 188 (58%)
Race White n=278 n=280 n=280
74 (27%) 145 (52%) 156 (56%)
Others* n=115 n=119 n=118
32 (28%) 57 (48%) 68 (58%)
Age . <50 n=157 n=177 n=126
44 (28%) 97 (55%) 84 (67%)
50-64 n=180 n=156 n=208
52 (29%) 75 (48%) 104 (50%)
65-75 n=53 n=60 n=56
8 (15%) 27 (45%) 32 (57%)
>75 n=3 n=6 n=38
2 (67%) 3 (50%) 4 (50%)

* Otbers include Asian (6%), American Indian/ Alaska Native (4%), Black (5%), Others (14%)
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NDA 125276
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Appendix 18: Summary of the Primary Endpoint by each Subgroup — Study WA18062
Placebo + MTX TCZ 4 TCZ 8 mg/kg +
mg/kg+MTX MTX
Study WA18062 Overall =158 N=161 N=170
16 (10%) 49 (30%) * 85 (50%) *
Sex Male n=33 n=31 n=27
5 (15%) 13 (42%) 16 (59%)
Female n=125 n=130 n=143
11 (9%) 36 (28%) 69 (48%)
Race White =150 2=144 2=152
14 (9%) 44 (31%) 78 (51%)
Others* n=8 n=17 n=18
: 2 (25%) 5 (29%) 7 (39%)
Age <50 n=61 n=66 n=56
8 (13%) 21 (32%) - 33 (59%)
50 - 64 n=61 n=74 n=82
5 (8%) 19 (26%) 42 (51%)
65175 n=30 n=20 n=22
3 (10%) 8 (40%) 6 (28%)
>75 n=6 n=1 n=10
0 1 (100%) 4 (40%)

* Others incinde Asian (2%), American Indian/ Alaska Native (1%), Black (4%), Other(1%)
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Appendix 19: Summary of the Primary Endpoint by each Subgroup- Study WA18063

NDA 125276

Statistical Review and Evaluation

Placebo + TCZ 8 mg/kg +
DMARD DMARD
Stady WA18063 Overall N=413 N=803
101 (24%) 488 (61%) *
Sex Male n=67 n=149
18 (27%) 94 (63%)
Female n=346 n=654
83 (24%) 394 (60%)
Race White n=297 n=580
66 (22%) 351 (61%)
Others* n=116 n=223
35 (30%) 137 (61%)
Age < 50 n=143 n=274
41 (29%) 177 (65%)
50 — 64 n=188 n=379
47 (25%) 226 (60%)
65-75 n=67 n=135
12 (18%) 80 (59%)
>75 n=15 n=15
1 (7%) 5 (33%)

* Others include Asian (10%), American Indian/ Alaska Native (10%), Black (5%), Other(3%)

appendix
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Appendix 20: Summary of the Primary Endpoint by each Subgroup- Study WA17824

NDA 125276

Statistical Review and Evaluation

Placebo + TCZ 8 mg/kg +
DMARD DMARD
Stady WA18063 Overall N=413 N=803
101 (24%) 488 (61%) *
Sex Male n=67 n=149
18 (27%) 94 (63%)
Female n=346 n=654
83 (24%) 394 (60%)
Race White n=297 n=580
66 (22%) 351 (61%) -
Others* n=116 n=223
35 (30%) 137 (61%)
Age <50 n=143 n=274
41 (29%) 177 (65%)
50— 64 n=188 n=379
47 (25%) 226 (60%)
65-75 n=67 n=135
12 (18%) 80 (59%)
>75 n=15 n=15
1(7%) 5 (33%)

* Others include Asian (10%), American Indian/ Alaska Native (10%), Black (5%), Other(3%)

appendix

107



NDA 125276
Statistical Review and Evaluation

signature page

8 SIGNATURE PAGE

Biometrics Division

( b7 23l08
yan Buenconsejo Date
. - { 2.2 l 0%
Dionne Price Date
N X "\ lasle
‘Thomas Permutt Date

108





