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EXECUTIVE SUMMARY

The BLA 125118 is a submission on Abatacept for the treatment of moderately to severely active
Rheumatoid Arthritis (RA) patients, who have had an inadequate response to one or more
disease-modifying antirheumatic drugs (DMARDs).

1.1 Conclusions and Recommendations

Based on the results of the statistical analyses of the efficacy data of three principal studies and
one safety study, the use of abatacept, given intravenously at a fixed dose approximating 10
mg/kg, shows in reducing the signs and symptoms of RA (See Table 2), improving physical
function (See Table 3), inhibiting the progression of structural damage (See Table 4) in adults
with moderately to severely active RA, who have had an inadequate response to one or more
disease-modifying antirheumatic drugs (DMARD:s), including TNF-blocking agents. These
studies provide statistical support for the efficacy claim.

1.2 Brief Overview of Clinical Studies

Three efficacy studies (IM101100, IM101102, and IM101029) on abatacept are to evaluate the
efficacy and safety of drug in treatment of moderately to severely active RA and one safety study
(IM101031) is to assess the overall safety of abatacept.

1.2.1 Study Design

All three studies for efficacy and safety and one safety assessment study were randomized,
double blind, multi-center, parallel dosing and placebo controlled. After the double-blind,
placebo-controlled period of the studies (12 months for IM101100, IM101102 and IM101031 and
6 months for IM101029), subjects were eligible to receive treatment with a fixed dose abatacept
in an open-label, uncontrolled setting.

Study IM101100 was conducted in total 66 sites: 32 sites USA, 23 sites in Europe, 7 sites in
Canada, 2 sites in South America, and 2 sites in South Africa. Study IM101102 was conducted in
total 116 sites: 31 sites in USA, 36 sites in Europe, 24 sites in Central and South America, and 13
sites in Canada. Study IM101029 was conducted in total 101 sites: 69 sites in USA, 24 sites in
Europe, and 8 sites in Canada. Study IM101031 was conducted a total of 161 sites: 91 sites in the
United States, 24 sites in Europe (Czech Republic, France, Hungary, Italy, Poland, Russia,
Spain), 8 sites in Canada, 4 sites in Australia, 3 sites in Argentina, 10 sites in Brazil, 7 sites in
Mexico, 3 sites in Peru, 2 sites in Thailand, 4 sites in Taiwan, and 5 sites in Turkey.

Two studies, Study IM101100 and Study IM101102, enrolled an RA population with an
inadequate response to MTX treatment and Study IM101029 enrolled subjects with an inadequate
efficacy response to TNF-blocking agents.

In Study IM101029, subjects were defined as having an inadequate efficacy response to a TNF-
blocking agent if after > 3 months of therapy with etanercept and/or infliximab, there was no
clinical response or a clinically insignificant response.

In Study IM101031, subjects were eligible if they had active disease (defined as an average
subject global assessment of disease activity of > 20 mm [using a VAS] at screening and Day 1)
despite treatment with 1 or more non-biologic DMARD and/or biologic drug approved for RA, or
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their combination for at least 3 months; and were at a stable drug regimen for 28 days prior to
study start. Subjects were maintained on their background RA therapy at the dose(s) they were
receiving at the time of randomization. This study objective is for the safety assessment.

1.2.2 Study Population

In Study IM101100, 339 subjects received abatacept at 2 mg/kg (n =105) or 10 mg/kg (n = 115)
or placebo (n = 119) IV for a total of 13 doses (1 year), in combination with MTX.

In Study IM101102, 652 subjects received fixed-dose abatacept (n = 433) or placebo (n =219) IV
for a total of 14 doses (one year).

In Study IM101029, a total of 391 subjects were randomized and treated with abatacept (n=258)
or placebo (n = 133) for a total of 7 doses (six months).

In Study IM101031, a total of 1441 subjects were randomized and treated with either abatacept (n
= 959) or placebo (n = 482) for a total of 14 doses (one year). '

The intent-to-treat (ITT) analysis population which includes all subjects randomized into the
study was used for efficacy analyses by excluding all subjects who were randomized but never
received study medication. The following table presents the number of patients at randomization
and discontinued in each group for the four studies.

Table 1. Number of Patients Randomized and Discontinued by Treatment

Study Patient Population Treatment Total
Abatacept Abatacept Placebo
10mg 2mg
n,(%) n,(%) n,(%)

IM101100 | Randomized 115 105 119 339
Discontinued at day 180 17(15) 25(24) 41(34) 83(24)
Discontinued at day 360 8(7) 6(6) 7(6) 21(6)

IM101102 | Randomized 433 219 652
Discontinued at day 169 32(7) 45(21) 77(12)
Discontinued at day 365 16(4) 12(5) 28(4)

IM101029 | Randomized 258 133 391
Discontinued at day 169 35(14) 34(26) 69(18)

IM101031 | Randomized 959 482 1441
Discontinued at day 365 | 123(13) 87(18) 210(15)

Table 1 shows that the discontinuation rates were higher in the placebo groups than the treated
groups. Lack of efficacy and AEs were the most common reasons for discontinuation across four
studies (See Tables 8, 17, 31, 46 and 47).

1.2.3 Dosage

Study IM101100 was a comparison of abatacept 10 mg/kg and 2 mg/kg vs. placebo. Studies
IM101102 and IM101029 were comparisons of abatacept at a fixed dose by weight range that
approximated 10 mg/kg and placebos. The fixed-dose regimen recommended 500 mg for subjects
<60 kg, 750 mg for subjects 60 to 100 kg, and 1 g for subjects > 100 kg. Study IM101031 was a
comparison of abatacept 10 mg/kg vs. placebo.
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1.2.4 Endpoints
The efficacy of abatacept was assessed as follows;

* improvement signs and symptoms of RA was evaluated using ACR20 responses

* improvement physical function was measured by the Health Assessment Questionnaire
Disability Index (HAQ-DI) using HAQ or MHAQ (modified HAQ).

* inhibition of the progression of structural damage was assessed by the Genant-Modified
Sharp scoring system.

* improvement in health-related quality of life, the validated Medical Outcomes Study Short
Form (MOS SF-36 or SF-36) was used.

ACR 20 response rate at six months was a primary objective in all three efficacy studies. In
Study IM101100, ACR 20 response at six months was the sole primary objective. In Study
IM101102, ACR 20 response at six months, HAQ-DI response at 12 months and change in joint
erosion score at 12 months were co-primary objectives. In Study IM101029, ACR 20 response
and HAQ-DI response at six months were co-primary objectives. For the IM101102 and
IM101029 with co-primary objectives, a hierarchical testing procedure was employed with
sequential comparisons for ACR 20, followed by HAQ and then change in joint erosion score.
The second and third co-primary analyses were only performed if the proceeding objective(s) had
been met.

The major secondary endpoints include ACR50, ACR70, major clinical response, change from
baseline of SF-36 physical component and SF-36 mental component, change in joint space
narrowing scores, and change in total Genant-modified Sharp scores (IM101102).

In Study IM101031, the primary objective is the safety assessment and the select ACR core
components of the Subject Pain Assessment, the Subject Global Assessment of Disease Activity,
the Physician’s Global Assessment of Disease Activity, and the disability index of HAQ were
observed as exploratory efficacy measures in this study. '

1.3 Statistical Issues and Finding
1.3.1 Sponsor’s Analysis

The ACR 20, ACR 50 and ACR 70 response rates at 6 and/or 12 months between abatacept and
placebo, were analyzed using continuity corrected Chi-square tests. Cochran-Mantel Haenzel
tests, stratified by baseline TNF-blocking agent status (current or prior user status), were used in
IM101029 for a comparison of the ACR 20 response rates.

For the method of imputation of missing values in ACR scores in the primary analysis, non-
responders (IM101102 and IM101029) and LOCF (IM101100, also for missing other than lack of
efficacy) were used.

In Study IM101100, the modified Health Assessment Questionnaire (mHAQ) was used to assess
improvement in physical function and the full HAQ (includes more items and is more sensitive)
was used in the Phase III studies of Study IM101102, Study IM101029 and Study IM10103. The
HAQ/mHAQ response was defined as at least a 0.3 unit reduction in HAQ/mHAQ score from



baseline. Similar methods to those stated above for the ACR 20 response rates were used for
treatment comparisons of HAQ/mHAQ response rates.

Only when the comparison of the ACR 20 response rate was statistically significant, comparisons
of ACR 50 and ACR 70 response rates were performed hierarchically. In the Phase I1I trials,
subjects who discontinued for any reason prior to 6 months were prospectively defined as non-
responders for both the signs and symptoms analyses and the HAQ analyses. In addition, several
sensitivity analyses were used to demonstrate the robustness of the effect of abatacept, including
the worst case scenario where the treatment subjects who discontinued were considered non-
responders and the placebo subjects as responders.

Table 2. Summary Efficacy Results of Improvement of Signs and Symptoms

ACR20 ACRS50 ACR70
Responses/n(%) Diff* | Responses/n(%) Diff* | Responses/n(%) Diff*
p-value p-value p-value

IM101100
Day 180
Abatacept 10mg | 70/115(61) <0.001 | 42/115(37)  <0.001 | 19/115(17) <0.001
Abatacept 2 mg | 44/105(42)  0.31 24/105 (23) 0.027 | 11/105(11) 0.005
Placebo 42/119 (35) 14/119 (12) 2/119 (2)
Day 360
Abatacept 10mg | 72/115(63) <0.001 | 48/115 (42) <0.001 | 24/11521) 0.003
Abatacept 2 mg | 44/105(42)  0.377 | 24/105 (23) 0.625 | 13/105(12) 0.227
Placebo 43/119 (36) 24/119 (20) 9/119 (8)
IM101102
Day 169
Abatacept 10mg | 288/424(68) <0.001 | 169/424(40) <0.001 | 84/424(20)  <0.001
Placebo 85/214(40) 36/214(17) 14/214(7)
Day 365 :
Abatacept 10mg | 310/424(73) <0.001 | 205/424(48) <0.001 122/424(29) <0.001
Placebo 85/214(40) 39/214(18) 13/214(6)
1M101029 .
Day 169
Abatacept 10mg | 129/256(50) <0.001 52/256(20) <0.00] 26/256(10)  0.003
Placebo 26/133(20) 5/133(4) 2/133(2)

*:Difference between abatacept and placebo.

All three studies showed that abatacept 10 mg had highly significant ACR 20, ACR 50, and ACR
70 responses (all p<0.003) as compared to that of the placebo groups and the magnitude of the
difference in response was similar in all 3 studies. In Study 101100, there was no difference in the
ACR 20 response between abatacept 2mg and placebo, but ACR 50 and ACR 70 responses were
significantly higher in the abatacept group as compared to the placebo group. The responses for
subjects with an inadequate response to MTX and subjects with an inadequate response to TNF-
blocking agents were consistent and statistically significant, regardless of the status of TNF-
blocking agent use (current or prior users) and regardless of whether the subject had received
etanercept or infliximab.
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Table 3. Summary of Efficacy Results of Improvement in Physical Function

HAQ

Respondses/n(%) difference*

p-value

mHAQ

Respondses/n(%) difference*

p-value

IM101100

Day 180
Abatacept 10mg
Abatacept 2 mg
Placebo

Day 360
Abatacept 10mg
Abatacept 2 mg
Placebo

54/115 (47)
40/105 (38)
33/119 (28)

44/115 (38)
31/105 (30)
24/119 (20)

0.002
0.099

0.002
0.104

IM101102

Day 169
Abatacept 10mg
Placebo

Day 365
Abatacept 10mg
Placebo

259/424(61)
97/214(45)

270/424(64)
84/214(39)

<0.001

<0.001

IM101029

Day 169
Abatacept 10mg

Placebo

121/256(47)
31/133(23)

<0.001

IM101031

Day 169
Abatacept 10mg
Placebo

Day 365
Abatacept 10mg
Placebo

474/948(50)
161/477(34)

448/948(47)
165/477(35)

<0.001

<0.001

*Difference between the abatacept and the placebo group

All four studies showed that HAQ/mHAQ responses at 6 months or 12 months were significantly
higher in the abatacept 10mg groups than that of placebo groups (p<0.002), but not abatacept 2
mg group (IM101100).

Structural joint damage was assessed radiographically and expressed as change in Genant-
modified Sharp Total Score and its components, the erosion score (ES) and joint space narrowing
(JSN) score at Month 12 compared to baseline in Study IM101102. Structural damage measures
were included as tertiary endpoints in Study IM101100 in order to collect preliminary data
regarding the effects of abatacept on inhibition of structural damage that would allow the design
of a study that was adequately powered to detect a difference in structural damage progression in
the Phase III program.



Table 4. Summary of Efficacy Results of Change from Baseline Radiographic Scores

Erosion Joint Space Narrowing | Total Xray Score
Median Mean (SD) | Median Mean (SD) Median Mean (SD)
IM101100
Day 360
Abatacept 10mg 0.50(1.8) 0.8(3.0) 1.3(4.3)
(n=89)
Abatacept 2 mg 0.50(1.0) 0.5(1.2) 1.0(1.9)
(n=73)
Placebo 0.85(1.7) 0.6(1.3) 1.5(2.5)
(n=70)
95% CI of Diff' -0.4(-0.9, 0.2) 0.2(-0.5, 0.9) -0.2(-1.3,0.9)
95% CI of Diff® -0.4(-0.8, 0.1) 0.13(-0.5, 0.3) -0.5(-1.2, 0.2)
IM101102
Day 365
Abatacept 10mg | 0.0 0.63(1.8) 0.0 0.58(1.5) 0.25 1.21(2.9)
(n=391)
Placebo 0.27 1.14(2.8) 0.0 1.18(2.6) 0.53 2.32(5.0)
(n=195)
p-value 0.029 0.009 0.012

Diff': Difference between abatacept 10 mg vs. Placebo
Diff?: Difference between abatacept 2 mg vs. Placebo

The baseline radiographic parameters were similar among and between treatment groups in
IM101100 (See Table 12) and IM101102 (See Table 22). The mean and median changes from
baseline in radiographic measurements at 1 year in IM101102 showed significant reduction in

radiographic progression compared with placebo (See Tables 22 and 26). The mean change from

baseline in radiographic measurements at 1 year in IM101 100 was also similar to the study

IM101102.

Health-related quality of life was assessed by the SF-36 questionnaire at 6 months in studies,
IM101100, IM101102, and IM101029 and at 12 months in studies IM101100 and IM101102.

Appears This Way
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Table 5. Summary of Efficacy Results of Improvement in Health-related Quality of Life

Physical Component Summary Mental Component Summary

Mean Change (SD) p-value Mean Change (SD) p-value
IM101100
Day 180
Abatacept 10mg 8.2 0.0001 5.8 0.0092
Abatacept 2 mg 4.5 0.1987 2.7 0.8726
Placebo 3.1 2.5
Day 360 .
Abatacept 10mg 8.0 0.0001 6.4 0.0005
Abatacept 2 mg 52 0.0437 34 0.3463
Placebo 29 2.3
IM101102
Day 169 -
Abatacept 10mg 8.8(0.4) <0.001 6.2(0.5) 0.005
Placebo 4.8(0.6) 3.8(0.7)
Day 365
Abatacept 10mg 9.1(0.4) <0.001 6.9(0.5) 0.011
Placebo 5.0(0.6) 4.7(0.7)
1M101029
Day 169
Abatacept 10mg 6.6(0.6) <0.001 5.2(0.6) 0.005
Placebo 1.1(0.8) 2.1(0.9)

In these studies, clinically and statistically significant improvement was observed in the abatacept
groups as compared with the placebo group in all 8 domains of the SF-36 as well as the Physical
Component Summary (PCS) and the Mental Component Summary (MCS). Similar results were
obtained in studies IM101100 (in subjects with inadequate response to MTX) and IM101029 (in
subjects with inadequate response to TNF-blocking agents).

1.3.2 Reviewer’s Analysis

The reviewer’s analyses focused on the two efficacy of Phase 3 studies IM101102 and
IM101029. The co-primary endpoints of ACR20 and HAQ-DI responses were analyzed using
generalized estimating equation (GEE) methods for repeated measures as supportive analyses of
the primary analyses.

Sensitivity analyses for change from baseline radiographic measures were performed because the
co-primary endpoint of the change from baseline erosion score was performed using all observed
data at baseline and at 12 months for Study IM101102.

The ACR20 response was analyzed using GEE methods for Phase III studies, IM101102 and
IM101029 from visit day 1 to up to visit day 169. The models included age and weight as
covariates. The Table 6 summarizes the ACR20 responses analyses results.



Table 6. Summary of Efficacy Results of ACR20 Responses using GEE Methods

Placebo Abatacept Difference p-value
IM101102
Least Square Means | -1.2467 -0.7490 0.4977 <0.0001
Exp(Log OR) 1.6449
Cl (1.43,1.90)
IM101029
Least Square Means | -1.6866 -0.5348 1.1518 <0.0001
Exp(Log OR) 3.1639
Cl (231,434

The models included age and weight as covariates.

There was significant difference between the abatacept group and placebo group in the ACR20
responses overall time up to visit day 169 (IM101102 and IM101029) and these results were
robust. The abatacept group had 1.6 times and 3.1 times higher in odds ratio for ACR 20
responses than the placebo group overall visits up to day 169 in studies, IM101102 and
IM101029, respectively.

The repeated measures of HAQ-DI responses were analyzed using GEE method up to days 169
and 365 for both studies. The results are summarized in Table 7.

Table 7. Summary of Efficacy Results of HAQ_DI responses by GEE Methods

Placebo Abatacept Difference p-value
IM101102
Up to day 169
Least Square Means | -0.8028 -1.0615 0.2587 0.0005
Exp(Log OR) 1.2953
CI (1.12, 1.50)
Up to day 365
Least Square Means | -0.7001 -1.0063 0.3061 <0.0001
Exp(Log OR) 1.3582
CI (1.18, 1.56)
IM101029
Up to day 169
Least Square Means | -1.0008 -1.6137 0.6128 <0.0001
Exp(Log OR) 1.8456
Cl (1.44, 2.37)

The models included age and weight as covariates

The abatacept group had statistically significantly higher response (at least 1.4 times in odds
ratio) in HAQ-DI overall up to day 169 as compared to the placebo group for both studies.

For radiographic measures, the results of sensitivity analyses imputing 12 moniths missing values
with the median of 12 months values calculated by the same baseline value category, the results

were robust. However, after imputing baseline values for those who have onlv 12 months values
but missing baseline values with a similar imputation method, the results show that there was no
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statistically significant difference in the co-primary efficacy of the change from baseline
radiographic scores. The results were not robust (See Table 29).

1.3.3 Statistical Issues

2.1

The probability of dependent drop-out differs between the placebo group and the treated group
and this may lead to biased comparison of the effect if the missing data are ignored. More
patients in the MTX group than in the abatacept group dropped out of the study due to lack of
efficacy. The sponsor’s sensitivity analyses for primary efficacy variables using several
imputation methods including a worst case were robust. Reviewer’s results for supportive
analyses of GEE methods for primary endpoints ACR20 and HAQ responses using repeated
measures for IM101102 and IM101029 were similar.

For a co-primary endpoint in IM101102, the change from baseline in joint erosion score at 12
months, all the subjects who had a baseline and a day 365 values were used for the primary
analyses. The reviewer performed sensitivity analyses by imputing first missing day 365 values,
then additionally, imputing missing baseline values. The result of sensitivity analysis imputing
missing 12 months values was robust, but after imputing the baseline values, the sensitivity
analysis result was not robust. Although the sensitivity analysis result of reviewer’s radiographic
measures was not robust, the result showed that there was numerically less worsening from
baseline of erosion score as well as joint space narrowing score in the abatacept group as
compared to the placebo group.

Overall, the results of analyses performed by the sponsor and by the reviewer were consistently in
favor of abatacept group compare to the placebo group in the effectiveness for the treatment of
moderately to severely active Rheumatoid Arthritis (RA) patient.

INTRODUCTION
Overview

RA is a chronic, systemic, inflammatory and destructive autoimmune disease with clinical
manifestations that primarily involves the synovial joints. Rheumatoid arthritis (RA) affects
approximately 1% of the population worldwide and commonly leads to severe, chronic functional
disability and a reduced quality of life.

2.1.1 History of Drug Development

Abatacept (BMS-188667, CTLA4lg) is the first agent in a new class of drugs, the selective T-cell
costimulation modulators, for the treatment of RA. Abatacept is a fully human, recombinant, '
soluble fusion protein consisting of the extracellular domain of human CTLA-4 and a fragment
(hinge-CH2-CH3 domains) of the Fc domain of human IgGl1.

Abatacept works upstream, directly on T-cell activation, may lead to broader utility, including use
in patients not responding adequately to TNF-blocking agents in contrast to anti-cytokine RA
therapies such as the TNF blocking agents that work downstream following T-cell activation.
Furthermore, since abatacept inhibits, but does not completely block T-cell activation, important
aspects of host defense, especially innate immunity, remain functional. Based upon the unique
mechanism of action, abatacept may provide an important new therapeutic option for RA

patients.
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2.1.2 Clinical Development Program

The abatacept clinical development program in RA consists of 6 Phase II and Phase I1I studies.
One study was a preliminary dose-finding, Phase II study of abatacept monotherapy (IM103002)
and the other remaining 5 RA studies included 3 principal studies for demonstrating efficacy:
Study IM101100, Study IM101102, and Study IM101029, a large Phase III safety study: Study
IM101031, and a Phase I study of abatacept in combination with etanercept (IM101101). These
5 studies, IM101100, IM101102, IM101029, IM101031, and IM101101 have completed, double-
blind, placebo-controlled treatment periods during which 1797 subjects were treated with 10
mg/kg or a fixed dose regimen approximating 10 mg/kg of abatacept are integrated for safety
analyses. The double-blind periods in these studies were followed by ongoing, open label,
uncontrolled treatment periods during which 2285 subjects have been treated with a fixed dose
regimen approximating 10 mg/kg through 28-Jul-2004.

Two of the studies, IM101100 and IM101102 enrolled an RA population with an inadequate
response to MTX treatment and IM101029 study enrolled subjects with an inadequate efficacy
response to TNF-blocking agents after at least 3 months of therapy with either etanercept and/or
infliximab. The MTX-failure-population was defined as having active disease in spite of MTX
treatment with a minimum of 15 mg/week for at least 3 months in IM101102, or 10 to 30
mg/week for at least 6 months in Study IM101100. Subjects continued to receive MTX during the
studies.

In IM103002, abatacept monotherapy at doses of 10 and 2 mg/kg was generally well tolerated
and effective at reducing the signs and symptoms of RA. Based on the Study IM103002 results
and the standard practice of adding other therapies to methotrexate (MTX), this study IM101101
was designed to test the hypothesis that abatacept plus etanercept may have greater clinical
efficacy when compared with etanercept plus placebo in RA subjects with active disease despite
treatment with etanercept. '

All 3 principal studies, IM101100 (n=339), IM101102 (n=652), and IM101029 (n=393) were all
randomized, double-blind, and placebo controlled. The proposed dose regimen (or a similar dose
regimen) was used in all 3 studies. Study IM101100 was a comparison of abatacept 10 mg/kg
(n=115) and 2 mg/kg (n=105) vs. placebo (n=109); Studies IM101102 and IM101029 were
comparisons of abatacept at a fixed dose by weight range that approximated 10 mg/kg (n=433 for
IM101102 and n=258 for IM101029) and placebo (n=219 for IM101102 and n=133 for
IM101029). The fixed-dose regimen recommended 500 mg for subjects < 60 kg, 750 mg for
subjects 60 to 100 kg, and 1 g for subjects > 100 kg.

Background medication was closely controlled in all 3 principal studies to avoid confounding the
interpretation of efficacy due to an imbalance in the contribution of other active RA medications
between treatment groups. In IM101100 and IM101102, low-dose corticosteroids and/or NSAIDS
were allowed on a background of MTX. In IM101029, low-dose corticosteroids and/or NSAIDS
were allowed on a background of non-biologic DMARDS or anakinra. Change of background
therapy, including change of dose (except a decrease of MTX dose because of toxicity), was not
allowed during the first 6 months of the studies. In contrast, subjects enrolled in the large general
study (IM101031) were allowed to take a variety of background DMARDs (both biologic and
non-biologic) and adaptations to their RA medication were allowed after 3 months in the study.

After the double-blind, placebo-controlled period of the studies (12 months for IM101100 and
IM101102 and 6 months for IM101029), subjects were eligible to receive treatment with fixed
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2.2

3.1

dose abatacept in an open-label, uncontrolled setting. Open-label treatment was also offered to
subjects in IM101101 and IM101031. Long-term, open-label efficacy data up to 3 years are
available from IM100100 and IM100101. Subjects from the other studies have only been treated
in the open-label periods for a small number of months (approximately 3 months) and efficacy
data are not yet available.

2.1.3 Objectives in Treatment of Rheumatoid Arthritis

The RA studies utilized specific, validated measures to assess efficacy as summarized in the FDA
and EMEA guidances for industry for the development of products for the treatment of RA.

¢ Signs and symptoms of RA using the ACR core data set and response criteria

¢ Physical disability using the disability index (DI) of the Health Assessment Questionnaire
(HAQ)

* Inhibition of structural damage progression using the Genant-modified Sharp scoring
System

¢ Quality of life with SF-36

The ACR 20 response rate at 6 months was a primary endpoint in all 3 principal studies. In
IM101100, ACR 20 response was the sole primary endpoint. In IM101102, ACR 20 response at 6
months, HAQ-DI response at 12 months and change in joint erosion score at 12 months were co-
primary endpoints. In IM101029, ACR 20 response and HAQ-DI response at 6 months were co-
primary endpoints. In the 2 studies with co-primary endpoints, a hierarchical testing procedure
was employed with sequential comparisons for ACR 20, followed by HAQ and then change in
Joint erosion score. The second and third co-primary analyses were only performed if the
proceeding endpoint(s) had been met.

Data Sources

WCBS5042329\M\EDR Submissions\2004BLA\DCC6000024 1\roadmap.pdf

STATISTICAL EVALUATION

This review focuses on the efficacy results of the Phase IIb of IM101100, and Phase I1I studies,
IM101102, IM101029 and IM101031.

Evaluation of Efﬁéacy

3.1.1 Study IM101100

3.1.1.1 Study Design

Study IM101100 was a randomized, double-blind, placebo-controlled parallel-group with a
treatment period of 12 months (2 phases: Days 1 to 180 and Days 181 to 360).

During Days 1 to 180; subjects were maintained on a stable dose of MTX (10-30 mg/wk). Low-
dose stable systemic (oral or injectable) corticosteroids (10 mg/day or less) and/or stable non-
steroidal anti-inflammatory drugs (NSAIDs) including aspirin (ASA) were allowed. Decreases in
NSAID dose were permitted only for toxicity and no additional DMARDSs were allowed..
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During Days 181 to 360; adjustments in corticosteroids (maximum of 10 mg/day) and MTX
(maximum of 30 mg/wk) were permitted, as was addition of either hydroxychloroquine,
sulfasalazine, gold or azathioprine. Adjustments in NSAID dose or addition of NSAIDs including
ASA were also permitted. No other changes in anti-rheumatic therapy were allowed. After
completing the 12-month treatment period, subjects could have continued in a long-term
extension. Results of the Jong-term extension will be reported separately.

Prior to study start, subjects must have been treated with MTX (10-30 mg/wk) for at least 6
months, and at a stable dose for 28 days prior to Day 1.

Subjects of 339 were randomized 1:1:1 to one of 3 treatment groups:
1) Abatacept 10 mg/kg by intravenous infusion (n=115)

2) Abatacept 2 mg/kg by intravenous infusion (n=105)

3) Abatacept placebo by intravenous infusion (n=119)

3.1.1.2 Primary and Secondary Efficacy Endpoints

The primary efficacy endpoint is the ACR 20 at 6 months of 2 different doses of abatacept (10
and 2 mg/kg) combined with MTX with MTX plus placebo in subjects with active RA.

There are 8 secondary endpoints: ACR 50 and ACR 70 at Day 169 (Month 6), ACR 20, ACR 50,
ACR 70 and ACR-N over time, major clinical response achievement (continuous ACR 70 for 6
months), onset of action and time to maximal response, safety of chronic use, lack of
immunogenicity, changes in surrogate markers (CRP, soluble IL-2r [sIL-2r]) in subjects receiving
abatacept in combination with MTX, and the improvement in physical function as assessed by the
Modified Health Assessment Questionnaire (nHAQ) and the physical component summary scale
of the SF-36 questionnaire in subjects receiving abatacept in combination with MTX.

3.1.1.3 Sponsor’s Statistical Methods

All efficacy analyses were performed on the intent-to-treat population (ITT), which consisted of

all randomized subjects who received at least one dose of study medication (primary efficacy data

set). Other data sets were derived from the primary efficacy data set, including the last

observation carried forward (LOCF) data set and worst observation carried forward (WOCF) data
- set for sensitivity analyses.

The primary efficacy analysis tested for differences in ACR 20 response between the two
abatacept treatment groups and the placebo group at 6 months (Day 180) using the Cochran
Mantel-Haenszel test. A sequential testing procedure was used by comparing data for the 10
mg/kg group with the data for the placebo group at the 0.05 level of significance first. If this was
significant, the data for the 2 mg/kg group was compared with the placebo group at the 0.05 level
to preserve the overall alpha level of 5%. Similar analyses were carried out for the ACR 50 and
ACR 70 responses at 6 months.

Subjects who discontinued the study due to lack of efficacy (ie, worsening RA) were considered
ACR non-responders at all subsequent time points. For all subjects who discontinued for other
reasons, their last ACR response was carried forward. All statistical tests and confidence intervals
were 2-sided. .

ACR 20, ACR 50, and ACR 70 response rates on days 180 and 360 were compared between each
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abatacept treatment group and the placebo group at the Dunnett-adjusted 0.027 (two-tailed) level
of significance and the differences in ACR responses between the abatacept groups and the
placebo group were summarized using 95% confidence intervals.

The modified Health Assessment Questionnaire (mHAQ) was used to assess disability or physical
function which evaluates in 8 domains: dressing, arising, eating, walking, hygiene, reach, grip
and common activities. The mean of the 8 scores (scaled to be between 0 and 3) and mean
percent change for baseline (with 95% confidence intervals) were used to assess physical
function. A subject was considered to be a mHAQ responder if there was a reduction from
baseline in their mHAQ score of at least 0.30 at Days 180 and 360. For the mHAQ responder
analysis, all subjects who discontinued were considered as mHAQ non-responders subsequent to

their discontinuation.

3.1.1.4 Patient Disposition, Demographic and Baseline Characteristics

Table 8 summarizes the reason for discontinuation for Study IM101100 from day 1 through day

360.

Table 8. Reasons for Discontinuation: Days 1- 360 (Study IM101100)

Number (%) of Subjects
Abatacept Abatacept
10 mg/kg 2 mg/kg Placebo
+ MTX + MTX + MTX Total
(N=115) (N=105) (N=119) (N=339)
No. Discontinued 17 (14.8) 25 (23.8) 41 (34.5) 83 (24.5)
Lack of Efficacy 12 (10.4) 16 (15.2) 28 (23.5) 56 (16.5)
Adverse Event 3 (2.6) 7 (6.7) 9 (7.6) 19 (5.6)
Withdrawal of Consent 2(1.7) 2(1.9) 4 (3.4) 8(2.4)
Completed 180 Days of Therapy 08 (85.2) 80 (76.2) 78 (65.5) 256 (75.5)
No. Discontinued 25(21.7) 31 (29.5) 48 (40.3) 104 (30.7)
Death 0 1(1.0) 0 1(0.3)
Adverse Event 5 (4.3 9 (8.6) 11(9.2) 25 (7.4)
Lack of Efficacy 13 (11.3) 17 (16.2) 30 (25.2) 60 (17.7)
Lost to Follow-up 1(0.9) 2(1.9) 0 3(0.9)
Withdrawal of Consent 5(4.3) 2(1.9 6 (5.0) 13 (3.8)
Other 1(0.9) o] 1 (0.8) 2 (0.6)
Completed 360 Days of Therapy 90 (78.3) 74 (70.5) 71 (59.7) 235 (69.3)

Lack of efficacy and AEs were the most common reasons for discontinuation. The proportion of
subjects who discontinued for these reasons was more than 2 times higher in the placebo group
than in the 10 mg/kg group. More subjects in the abatacept groups completed 180 days of

treatment compared with the placebo group: 98 subjects (85%) in the 10 m
(76%) in the 2 mg/kg group and 78 subjects (66%) in the placebo group.

g/kg group, 80 subjects

Figure 1 summarizes discontinuation rates for any reason and graphically illustrate the lower
discontinuation rates for abatacept compared with placebo, especially at a dose of 10 mg/kg.
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Figure 1. Proportion of Subjects Who Discontinued Through Day 360 for any reason
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Table 9. Baseline Demographic Characteristics (IM101100)

Abatacept Abatacept
10 mg/kg 2 mg/kg Placebo
+MTX +MTX +MTX
(N=115) (N=105) (N=119)
Age (y1s)
Mean #+ SD 558+ 125 54.4+11.3 54.7 £ 12.0
(Range) (17-83) (23-80), (23-80)
Weight (kg)
Mean + SD 77.8+18.6 78.7x21.4 79.9+17.6
(Range) (40.1-144.0) (48.4-186.8) (44.0-140.0)
Gender
Males, n (%) 29 (25) 39 (37) 40 (34)
Females, n (%) 86 (75) 66 (63) 79 (66)
Race
White, n (%) 100 (87) 91 (87) 104 (87)
Black, n (%) 6 (5) 0 3(3)
Other, b (%) 9 (8) 14 (13) 12 (10)
The demographic characteristics were similar among the treatment groups. The majority of

subjects were white females, approximately 55 years old.

Appears This Way
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Table 10. Baseline Clinical Rheumatoid Arthritis Characteristics (IM101100)

Abatacept Abatacept
et 10 mg/kg 2 mg/kg Placebo
Characteristic + MTX VT + MTX
(N=115) (N=105) (N=119)
Duration of RA (yTs) n=114 n=105 n=117
Mean = SD (Range) 9.7+9.8 (0-38) 9.748.1 (0-36) 8.9E£8.3 (0-41)
Tender Joints n=115 n=105 n=119
Mean = SD 30.8+ 12.2 28.2+ 12.0 29.2+ 13.0
Range 11.0-66.0 3.0-62.0 4.0-68.0
Swollen Joints n=115 n=105 n=119
Mean = SD 21.3 8.4 20.2 %+ 8.9 21.8+% 8.8
Range ©.0-54.0 4.0-48.0 8.0-64.0
Pain (VAS 100 oum) n=113 n=104 n=119
Mean += SD 62.1 +21.4 64.3 % 22.3 65.2 + 221
Range 0.0-99.0 #.0-100.0 3.0-95.0
Physical Function (imHAQ 0-3) n=115 Nn=105 n=119
Mean = SD 1.0+ 0.5 1.0+ 0.5 1.0+ 0.6
Range 0.0-2.5 0.0-2.5 0.0-2.3
Subject Global Assessment (VAS 100 mm) n=113 n=105 n=119
Mean = SD 60.1 = 20.7 59.4 = 23.7 62.8x21.6
Range 10.0-100.0 8.0-99.0 4.0-94.0
Physician Global Assecssment (VAS 100 mm) n=113 n=105 n=t19 R
Mean = SD 62.1 £ 14.8 61.0* 16.7 63.3 x15.5
Range 20.0-98.0 8.0-95.0 18.0-93.0
CRP (mg/dLl) n=112 n=99 n=t15
Mean = SD 2.9 2.8 3.2x2.5 3.2x3.2
Range 0.2-19.9 0.2-10.8 0.2-20.9
Morning Stiffness (in minutes) n=115 n=103 n=119
Mean = SD 7.9k 631 104.1 &= 63.9 106.0 + 64.2
Range 0.0-180.0 0.0-180.0 0.0-180.0
MTX Dose (mg/wk)® ne 113 n=103 n=117
Mean = SD 15.0x 4.4 15.8+ 4.5 15.9 % 4.1
Range 7.5-25.0 10.0-30.0 7.5-25.0
Rheumatoid Factor (1U/mL) n=99 n=90 n=90
% Positive 86% 86% 76%
Table 11. Baseline x-ray (Prespecified Genant-Modified Sharp) Scores (IM101100)
Abatacept Abatacept
10 mg/kg 2 mg/kg Placebo
+ MTX + MTX + MTX
Parameter (Baseline Mean = SD) (N=115) (N=105) (N=119)
n=115 n=103 n=117
Joint Erosion 21.6x17.8 20.0 = 14.7 18.5% 16.2
Joint Space Narrowing 201 £27.0 243 +x21.1 25.7 £ 24.5
Total Score 51.0+43.2 44.3 + 34.5 44.2 £ 39.6

Baseline clinical characteristics and baseline x-ray scores were similar among the treatment
groups. Despite concurrent treatment with MTX (mean dose 15-16 mg/week), subjects had a
high degree of baseline disease activity on the basis of the number of tender and swollen joints

(mean of approximately 29 tender and 21 swollen joints). Subjects had a mean duration of RA of

approximately 9 to 10 years and a mean duration of morning stiffness of 98 to 106 minutes.

3.1.1.5 Results and Conclusions

The primary efficacy variable of ACR 20 response at Day 180 was summarized in Table 12.

Table 12. ACR 20 Responses at Day 180 (IM101100)

Abatacept Abatacept

10 mg/kg 2 mg/kg Placebo

+ MTX + MTX + MTX
Parameter (N=115) (N=105) (N=119)
n (%) : 70 (60.9) 44 (41.9) 42 (35.3)
Estimate of the difference with
respect to placebo (95% CI) 25.6(12.8, 38.4) 6.6 (-6.2,19.4) N/A
p-value” < 0.001 031 N/A
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Analysis of the primary efficacy variable, the percentage of subjects who had an ACR 20
response at Day 180 was significantly higher in the 10 mg/kg group than in the placebo group
(61% vs. 35%, p < 0.001). There was no significant difference in the rate of ACR 20 responses at
Day 180 between the 2 mg/kg group and the placebo group.

Figure 2. Summary of ACR 20 Response by Visit (IM101100)
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Statistically significant improvements in ACR 20 responses (compared with placebo) were seen
as early as Day 60 with 10 mg/kg (p = 0.04) and the improvements remained statistically
significant through Day 360 (p < 0.05).

Table 13. ACR Responses at Days 180 and 360 (IM101100)

Abatacept Abatacept
10 mg/kg 2 mg/kg Placebeo
+MTX + MTX + MTX
Parameter (N=115) (N=105) (N=119)
Atday 180
ACR 50
n (%) 42 (36.5) 24 (22.9) 14 (11.8)
Estimate of the difference with
respect to placebo (95% CI) 24.8 (13.8, 35.7) 11.1(1.2,20.9) N/A
p-valuea < 0.001 0.027 N/A
ACR 70
n (%6) 19 (16.5) 11 (10.5) 2(1.7)
Estimate of the difference with
respect to placebo (95% CI) 14.8 (7.5, 22.2) 8.8 (2.7.14.9) N/A
b-value® < 0.001 0.005 N/A
At day 360
ACR 20
n (%%) 72 (62.6) 44 (41.9) 43 (36.1)
Estimate of the difference with
respect to placebo (95% CI) 26.5(13.7, 39.3) 5.8 (-7.0, 18.6) N/A
p-value® < 0.001 0.377 N/A
ACR 50
n (%) 48 (41.7) 24 (22.9) 24 (20.2)
Estimate of the difference with
respect to placebo (95% CI) 21.6 (9.7, 33.4) 2.7 (-8.1, 13.5) N/A
p—value:a < 0.001 0.625 N/A
ACR 70
n (%26) 24 (20.9) 13 (12.4) 9 (7.6)
Estimate of the difference with
respect to placebo (95% Cl) 13.3 (4.4.22.2) 4.8 (-3.0,12.6) N/A
p—va]uca 0.003 0.227 N/A
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The rates of ACR 50 and ACR 70 responses at Day 180 and Day 360 and ACR 20 at Day 360

were significantly higher in both the 10 mg/kg and 2 mg/kg groups (p <0.05) than in the placebo
group.

Table 14. Physical Function (mHAQ) at Days 180 and 360 (IM101100)

Abatacept Abatacept
10 mg/kg + MTX 2 mg/kg + MTX Placebo.+ MTX

(N=115) (N=105) (N=119)
Atday 180

n=107" n=98 n=110
Baseline Mean 1.0 1.1 1.1
Mean % Change 41.2° 21.6 13.7
Atday 360

n=109" n=100 n=11]
Baseline Mean 1.0 1.1 1.1
Mean % Change _ 42.3b 229 103

a Number of subjects with both a baseline mHAQ score and Day 180 or Day 360 mHAQ score.
b Indicates p < 0.05 in comparison with placebo.

Subjects treated with 10 mg/kg had a statistically significant improvement in physical function
(mHAQ) at Day 180 as compared to the placebo group. The improvement in mHAQ at Day 180
with 2 mg/kg as compared to the placebo group was not statistically significant.

Similar to the observations at Day 180, statistically significant improvements in mHAQ were
seen in subjects treated with 10 mg/kg compared to the placebo group at Day 360. Improvement
in physical function (mHAQ) at Day 360 with 2 mg/kg was not statistically significant.
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Table 15. Mean Change from Baseline to Day 180 and Day 360 for the SF-36 (Physical and
Mental Health Component Summary Scores)-IM101100

Abatacept Abatacept

10 mg/kg 2 mg/kg Placebo
Summary Score” + MTX + MTX +MTX

(N=115) (N=105) (N=119)
Atday 180
Physical Component Summary n=115 n=104 n=119
Baseline Mean 30.7 30.7 32.2
Postbaseline Mean 39.0 35.2 352
Mean Change from Baseline b 8.3 4.6 3.0
Adjusted Difference from placebo 5.0 1.4
95% CI compared with placebo (2.5,7.5) (-0.7,3.4)
p-value 0.0001 0.1987
Mental Component Summary n=115 n=104 n=119
Baseline Mean 45.6 43.7 42.2
Postbaseline Mean 50.6 46.4 45.4
Mean Change from Baseline 5.0 2.7 3.2
Adjusted Difference from p]ace_bob 3.3 0.2
95% CI compared with placebo (0.8, 5.8) (-23,2.8) -
p-value 0.0092 0.8726
At day 360

Physical Component Summary n=115 n=104 n=119
Baseline Mean 30.7 30.7 322
Postbaseline Mean 38.8 36.0 35.0
Mean Change from Baseline 8.1 5.3 2.8
Adjusted Difference from placebob 5.1 2.3
95% CI compared with placebo (2.5,7.6) (0.1, 4.5)
p-value 0.0001 0.0437
Mental Component Summary n=115 n=104 n=119
Baseline Mean 45.6 43.7 422
Postbaseline Mean 51.2 47.2 45.2
Mean Change from Baseline - 57 35 3.0
Adjusted Difference from placebob 4.1 1.1
95% CI compared with placebo (1.8,6.3) (-1.2,3.9)
p-value 0.0005 0.3463

a Includes all subjects who received at least one dose of study drug and who had SF-36 values at baseline and at Day
180 or Day 360. LOCF used for the analysis.
b Adjustment based on ANCOVA model with treatment and baseline values as covariates.

Statistically significant improvements from baseline in the physical component summary and the
mental health component summary scores were observed in the 10 mg/kg group compared with
the placebo group at Day 180 and Day 360, but not abatacept 2 mg/kg group. There was no
statistically significant difference between abatacept 2mg and placebo in mental health

component summary score at days 180 and 360 and in the physical component summary at day
360.
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Table 16. Radiographic Results at Day 360 - Pre-Specified Genant-Modified Sharp

Analysis (IM101100)
Abatacept Abatacept
10 mg/kg 2 mg/kg Placebo
+ MTX + MTX + MTX
Parameter (N=115) (N=105) (N=119)
No. Subjects with paired radiographsa n=89 n=73 n=70
Joint Erosion
Baseline Mean += SD 24.4 (17.7) 20.8(15.3) 19.5 (15.3)
Postbaseline Mean = SD 24.9 (17.9) 21.2(15.4) 20.35 (15.2)
Mean Change *+ SD 0.5 (1.8) 0.5 (1.0) 0.85(1.7)
Difference from Placebo (95% CI) -0.4 (-0.9, 0.2) -0.4 (-0.8, 0.1)
% with progression 32% 32% 39%
Joint Space Narrowing ,
Baseline Mecan = SD 33.1 (28.0) 25.1 (21:4) 25.8 (23.8)
Postbaseline Mean & SD 33.9 (28.0) 25.6 (21.6) 26.4 (23.7)
Mean Change + SD 0.8 (3.0) 0.5 (1.2) 0.6 (1.3)
Difference from Placebo (95% C1) 0.2 (-0.5,0.9) -0.13 (-0.5, 0.3)
% with progression 21% 32% 30%
Total Score
Baseline Mean + SD 57.6 (43.9) 45.9 (35.5) 45.3 (37.7)
Postbaseline Mean = SD 58.8 (44.2) 46.8 (35.8) 46.7 (37.5)
Mean Change = SD 1.3 (4.3) 1.0 (1.9) 1.5(2.5)
Difference from Placebo (95% C1) -0.2 (-1.3, 0.9) -0.5(-1.2, 0.2)
% with progression 35% 40% 46%

a n= subset of N, subjects who had an x-ray at both baseline and at Day 360.

In the pre-specified analysis, there was a lower proportion of subjects with progression in the
abatacept 10 mg as compared to the placebo. A greater number of subjects in the placebo group
than in the abatacept groups discontinued due to a lack of clinical efficacy and did not have a
termination radiograph.

When compared with placebo, abatacept 10 mg/kg significantly improved the signs and
symptoms of disease, physical function and quality of life in subjects who had active RA despite
MTX treatment. There were also improvements in many of the efficacy parameters in the
abatacept 2 mg/kg group compared with the placebo group, but the majority of these
improvements were not statistically significant.

3.1.2 Study IM101102
3.1.2.1 Study Design

Study IM101102 was a randomized, double-blind, placebo-controlled, parallel-dosing design
study with a treatment period of 12 months (2 periods: Days 1 to 169 and Days 170 to 365).
Subjects of 652 were randomized 2:1 ratio (433 for abatacept and 219 for placebo) of the :
following treatments on a background of MTX therapy: abatacept or placebo. Subjects must have
been treated with MTX (minimum 15 mg/wk; a lower dose of 10 mg/wk was allowed if
necessitated due to toxicity) for at least 3 months, and at a stable dose for 28 days prior to
treatment (Day 1). ‘

Subjects received a 