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Table 2 continued

Group 1 Group2  Group 3 Group 4 Group 5 -
(n = 84) (= = 175) (n = 349) (n = 369) (n = 124)
Other prior medication |
GCs > 5 mg/day 14 (16.7) 27 (154) 56 (16.0) 72 (19.5) 30 (242) 0.0854
GCs > 7.5 mg/day 10 (119) 11 (63) 21 (6.0) 31 (84) 11 (89) 0.0886
DMARD:s (excluding MTX) 24 (386) 45 (257)  68(195) 73 (198) 29 (234) 0.1987

Group 1, >0-< 4 mg group 2, >4-<6 mg; group 3, >6-<8 mg; group 4, >8-<10 mg; group 5, >10 mg Values are
means & SD or # (%). “Chi-square test for categorical variables, Kruskal~Wallis test used for continuous variables. *Includes
patients with a past or current history of pulmonary disease (e.g., pneumonia, asthma, and obstructive pulmonary discase)
and those with abnormal chest radiographic findings. A weighted average dose was used to calculate mean MTX dose.
DAS28-ESR disease activity score for 28 joints based on the erythrocyte sedimentation rate, DMARDs discase-modifying
antirheumatic drugs, GCs glucocorticoids, MTX methotrexate, R4 rheumatoid arthritis

DAS28-ESR scores at baseline did not differ by
MTX dose in either patient population, and
both populations had similar scores (Tables 1,
2).

LDA and remission rates at week 24 are
summarized in Fig. 1. In the 1994 biologic-naive
patients, LDA rates were 39.2, 43.0, 49.7, 49.8,
and 50.5% in groups 1 through 5, respectively
(Fig. 1A, left), and remission rates were 19.6,
19.0, 28.4, 26.5, and 29.2%, respectively
(Fig. 1B, left). There was a tendency toward a
dose-dependent increase in both LDA and
remission rates among groups 1, 2, and 3;
however, the rates did not increase further in
groups 4 and 5. A contrast test adjusted for
differences in baseline patient characteristics
revealed that the LDA and remission rates by
' MTX dose in biologic-naive patients were in the
order group 1<group 2<group 3= group
4=group S5 (LDA, p=0.0440; remission,
p=0.0422). In the 1101 biologic-exposed
patients, in contrast, LDA rates were 15.5,
20.0, 249, 244, and 39.5% in groups 1
through 5, respectively (Fig. 1A, right), and
remission rates were 4.8, 9.1, 10.6, 12.5, and
13.7%, respectively (Fig. 1B, right). The contrast
test also revealed that LDA and remission rates

by MTX dose in biologic-exposed patients were

-in the order group 1l<group 2<group

3<group 4<group S (LDA, p=10.0009;
remission, p = 0.0143).

With respect to safety evaluation of the 5494
patients receiving ADA and MTX, neither
serious ADRs nor serious infections differed
significantly across the five groups. The
incidence of ADRs was significantly higher in
group 1 than in the other groups. The incidence
of infections was significantly higher in group 5
than in groups 2, 3, and 4 (Table 3).

DISCUSSION

The major finding from post hoc analysis of the
MELODY study is that in biologic-naive

. patients, MTX in combination with ADA

increased LDA and remission rates at week 24
up to a MTX dose of 6-<8 mg/week and then
plateaued at higher doses, whereas in
biologic-treated patients there was a
dose-dependent increase up to >10mg/week
of MTX. The dose-response profile in the
biologic-naive patients appears similar to, that
observed in the CONCERTO trial [11]. In that
trial, biologic-naive patients who received MTX
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Fig. 1 Percentages of patients achieving LDA (a) and remission rate (b) after treatment with MTX and adalimumab for
24 wecks. Patients were stratified by weighted average dose of concomitant weekly MTX as follows: group 1, >0-<4 mg;
group 2, 4-<6 mg group 3, 6-<8 mg; group 4, 8-<10 mg; and group 5, >10 mg; one degree of freedom for each. “AIC,
2479.177, Contrast test results adjusted for baseline DAS28-ESR (continuous), age (1: <20 years, 2: 20-29 years, 3
30-39 years, 4: 4049 years, 5: 50-59 years, 6: 60—69 years, 7: 70-79 years, and 8: >80 years; continuous), class (I-II,
" III-1V), previous or coexisting diabetes mellitus (ycs, no), and sex. Patients received any biologic treatment other than
adalimumab before starting adalimumab treatment; "AIC; 1116.088. Contrast test results adjusted for baseline DAS28-ESR
(continuous), class (I-II, III-IV), sex, and past biologic treatment (infliximab only, etanercept only, both infliximab and
etanercept, and any others). AIC, Akaike’s information criterion. D 4S28-ESR disease activity score for 28 joint counts based
on the erythrocyte sedimentation rate, LDA low disease activity, MTX methotrexate. Values are expressed as
mean = standard deviation '

in combination with ADA were evaluated for statistically significant trend toward better
the MTX dose-response of the therapeutic clinical outcomes at higher MTX doses,
outcomes, including LDA, and there was a although no differences were observed in
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Table 3 Adverse drug reactions in adalimumab-treated RA patients by weekly MTX dose (z = 5494)

Group 1 Group 2 Group 3 Group 4 Group 5
(= = 356) (n = 894) , (» = 1651) (n= 2005) (n = 588)

ADRs - | '

n, (%) 111 31.2) 201 (225) 367 (222) 409 (20.4) 137 (23.3)
p value (vs. Group 1)* NR 0.0022 0.0009 <0.0001 0.0148
p value (vs. Group 2)* NR 0.9735 0.2816 0.6537
p value (vs. Group 3)* NR 0.1822 0.6400
p value (vs. Group 4)* NR 0.1482
Serious ADRs

7, (%) 19 (5.3) 35 (3.9) 66 (4.0) 85 (4.2) 19 (32)
2 value (vs. Group 1)° NR 0.2509 04077 0.6596 0.2256

2 value (vs. Group 2)° NR 05949 0.2897 0.8135

2 value (vs. Group 3)° NR 0.3933 04669

2 value (vs. Group 4)® NR 0.2670
Infection

7, (%) 34 (9.6) 57 (6.4) 97 (5.9) 140 (7.0) 61 (10.4)
p value (vs. Group 1)° NR 0.0831 0.0310 02111 0.4343

p value (vs. Group 2)° NR 0.7408 0.3874 0.0032

p value (vs. Group 3)° NR ‘ 0.1480 0.0003

p value (vs. Group 4)° NR 0.0080
Serions infection ‘

n, (%) 13 (3.7) 19 (2.1) 26 (1.6) 49 (24) 12 (2.0)

2 value (vs. Group 1)* NR 02106 0.1056 0.7095 05138

2 value (vs. Group 2)* NR 0.7647 02170 0.5903

2 value (vs. Group 3)4 : NR 0.0683 0.3950

p value (vs. Group 4)d NR 0.2052

Group 1, >0-<4 mg; group 2, >4-<6 mg group 3, >6-<8 mg group 4, >8-<10 mg; group 5, >10 mg. “The
analysis was conducted with a stepwise Cox regression analysis, including 5491 patients from the safety population
(7 = 5494). Group, Steinbrocker’s stage (I and II vs. III and IV), past history of tuberculosis, respiratory comorbidity,
cardiovascular comorbidity, and hematologic comorbidity were included in a stepwise Cox regression model. "The
analysis was conducted with a stepwise Cox regression analysis, including 5493 patients from the safety population
(n = 5494). Age (per 10 years), sex, comorbidity of respiratory and comorbidity of hematologic were included in a
stepwise Cox regression model. “The analysis was conducted with a stepwise Cox regression analysis, including 5491
patients from the safety population (1 = 5494). Group, Steinbrocker’s stage (I and II vs. Il and IV), past history of
interstitial pneumonia, and cardiovascular comorbidity were included in a stepwise Cox regression model. “The
analysis was conducted with a stepwise Cox regression analysis, including 5400 patients from the safety population
(n = 5494). Age (per 10 years), Steinbrocker’s stage (I and II vs, IIT and IV), past history of interstitial pneumonia,
cardiovascular comorbidity, hematologic comorbidity, and prior medication with glucocorticoids (none,
>0-<5 mg/day, >5 mg/day) were included in a stepwise Cox regression model. A weighted average was used to
calculate mean MTX dose. ADRs adverse drug reactions, MTX methotrexate, NR not reported, R4 rheumatoid
arthritis

clinical, radiographic, and functional responses ~ treatment with biologics, MTX dose increase in

between 10 and 20 mg/week of MTX. However, combination with biologics should be carefully
these results suggest that for patients with prior considered.
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In the safety analysis, despite no differences

in serious ADRs or serious infections, the
incidence of ADRs and infections differed
significantly between lower- and higher-dose
MTX groups. The significantly higher incidence
of infections in patients of group 5, who
received the highest MTX dose in our study,
was consistent with findings from the previous
safety analysis of the all-case study [6]. That
analysis revealed that the use of MTX at >8 mg/
week represents a risk factor for infections,
respiratory  infections, severe respiratory
infections, and pneumonia. In the present
- analysis, incidences of ADRs and infections
were also significantly higher in patients of
group 1 who received MTX at the lowest dose
range. Patients of group 1 tended to be older,
had longer .disease duration, and more
concomitant diseases, which are factors for
higher risk of ADRs and infections.

As a post hoc analysis of an observational
study, this study had several limitations. Of
note, the Japan College of Rheumatology has

published its guidelines for the use of MTX in -

the treatment of RA, including the
supplemientation with folic acid, and, in the
present study, Japanese patients with RA were
treated accordingly. First, the dose of MIX
could be changed whenever necessary during
~combination treatment with ADA. Second,
although we adjusted the contrast tests for
differences in baseline data, baseline
characteristics of patients were different
among the groups. Third, as outcome
measures available for analysis depend on the
original all-case survey, no radiologic or
functional data were analyzed in this study,
and the efficacy of treatment was analyzed only
with clinical measures. A direct comparison
between our findings with and those in

non-Japanese populations could not be made.

To confirm these data in the Japanese

population, a randomized clinical study is
needed. To date, there is no scientifically
sound explanation for the observation that

- biologic-exposed patients need higher doses of

MTX than biologic-naive patients to achieve
LDA and remission. To address this question in
a future study, we must measure disease activity
more accurately and use a more clinically
relevant endpoint.

CONCLUSION

In the treatment of RA, the effects of MTX in
combination with ADA on LDA and remission
rates showed ‘a different dose-response profile -
between biologic-naive and biologic-exposed
patients. In biologic-naive patients, the effects
of MTX plateaued at a dose of 6—<8 mg/week,
suggesting that 8 mg/wéek is sufficient for this
patient population.
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The first double-blind, randomised, parallel-group
certolizumab pegol study in methotrexate-naive
early rheumatoid arthritis patients with poor
prognostic factors, C-OPERA, shows inhibition

- of radiographic progression
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Naoki Ishiguro, Yoshiya Tanaka,® Katsumi Equchi,” Akira Watanabe,®
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ABSTRACT

Objectives To evaluate efficacy and safety of
combination therapy using certolizumab pegol (CZP) and
methotrexate (MTX)-as first-line treatment for MTX-
naive, early rheumatoid arthritis (RA) with poor
prognostic factors, compared with MTX alone.
Methods MTX-naive, early RA patients with

<12 months persistent disease, high anti-cyclic
citrullinated-peptide, and either rheumatoid factor
positive and/or presence of bone erosions were enrolled
in this multicentre, double-blind, randomised placebo
(PBO)-controlled study. Patients were randomised 1:1 to
CZP+MTX or PBO+MTX for 52 weeks. Primary endpoint
was inhibition of radiographic progression (change from
baseline in modified Total Sharp Score (mTSS CFB)) at
week 52. Secondary endpoints were mTSS CFB at week
24, and clinical remission rates at weeks 24 and 52.
Results 316 patients randomised to CZP+MTX
(n=159) or PBO+MTX (n=157) had comparable baseline
characteristics reflecting features of early RA (mean
disease duration: 4.0 vs 4.3 months; Disease Activity
Score 28-joint assessment (DAS28)) (erythrocyte
sedimentation rate (ESR)): 5.4 vs 5.5; mTSS: 5.2 vs 6.0).
CZP+MTX group showed significantly greater inhibition
of radiographic progression relative to PBO+MTX at
week 52 (mTSS CFB=0.36 vs 1.58; p<0.001) and week
24 (mTSS CFB=0.26 vs 0.86; p=0.003). Clinical
remission rates (Simple Disease Activity Index, Boolean
and DAS28 (ESR)) of the CZP+MTX group were
significantly higher compared with those of the PBO
+MTX group, at weeks 24 and 52. Safety results in both
groups were similar, with no new safety signals observed
with addition of CZP to MTX.

Conclusions In MTX-naive early RA patients with poor
prognostic factors, CZP+MTX significantly inhibited
structural damage and reduced. RA signs and symptoms,
demonstrating the efficacy of CZP in these patients.
Trial registration number (NCT01451203).

INTRODUCTION
The emergence of biological agents targeting
inflammatory cytokines such as tumour necrosis

~ factor (TNF), which play key roles in the pathogen-

esis of rheumatoid arthritis (RA), has been of great
importance. The effectiveness of these agents at
inhibiting joint damage progression, in addition to
providing symptom relief, has brought a paradigm
shift to RA treatment. Since joint damage progres-
sion is rarely reversible,” * earlier treatment with
effective drugs would be relevant in clinical
practice.

Treatment guidelines and recommendations pub-
lished by the Furopean League Against
Rheumatism (EULAR), the American College of
Rheumatology (ACR) and the Japan College
of Rheumatology recommend that all patients with
RA should be treated with conventional synthetic
disease-modifying antirheumatic drugs
(csDMARDs) from the point of diagnosis.**
Methotrexate (MTX), either as monotherapy or in
combination with other csDMARDs, should be
given first-line unless contraindicated. For patients
at risk of rapid disease progression, addition of a
biologic can be considered if treatment targets are
not achieved using csDMARDs alone. Earlier rec-
ognition of RA has become possible for many
patients by application of the 2010 ACR/EULAR
classification criteria.” * Ultimately, early diagnosis
and intervention with effective therapeutics maxi-
mises the chance of preventing joint damage pro-
gression in order to maintain quality of life.’

Certolizumab pegol (CZP) is a humanised
anti-TNF antibody fragment conjugated to poly-
ethylene glycol, approved for treatment of inflam-
mitory diseases, including RA. Efficacy and safety
of CZP in established RA has been demonstrated in
several studies'®!? but is previously unreported in
MTX-naive early RA. ,

Herein, we conducted the Certolizumab-
Optimal Prevention of joint damage for Early RA
(C-OPERA) study, designed to include MTX-naive,
early RA patients with poor prognostic factors. The
study was double-blind (DB) for 1 year, with either
CZP or placebo (PBO) administered concomitantly
with MTX. Following this, the trial was open label
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for another year, whereby completers of the DB period were
maintained on MTX monotherapy after discontinuing CZP
This report comprises results from the 1-year DB period.

METHODS

Patients

Eligible patients were 20-64 years old with RA fulfilling the
2010 ACR/EULAR classification criteria. Patients had
<12 months of persistent arthritic symptoms, at least moderate
disease activity (Disease Activity Score 28-joint assessment
(DAS28) with erythrocyte sedimentation rate (ESR) >3.2) and
were MTX-naive. In addition, patients had poor prognostic
factors: high anti-cyclic citrullinated peptide (anti-CCP) anti-
body (23X upper limit of normal (ULN)) and either positive
rheumatoid factor (RF) and/or presence of bone erosions (based
on radiographs of hands/feet, assessed by the investigator at
each study site). Patients with high risk of infection (current use
of antibiotics, history of serious/chronic infection treated by
antibiotics within € months) or history offactive tuberculosis or
malignancy, and patients previously exposed to MTX, lefluno-
mide or biological DMARDs were excluded.

Study design

C-OPERA, a phase III multicentre study (NCT01451203), was
DB and PBO-controlled to week 52, with a subsequent 52-week
follow-up period when patients received MTX monotherapy.
Patients were randomised 1:1 to either CZP+MTX or PBO
+MTX (MTX monotherapy) via an interactive web-response
system. Drug administration was performed by dedicated non-

blinded persons due to distinguishability of CZP from PBO;
however, these personnel were not permitted to engage in other
study activities to maintain blinding. All investigators and
healthcare professionals involved in safety/efficacy assessments
were blind to study medications. Study drugs were subcutane-
ously administered as a loading dose of CZP 400 mg or PBO at
weeks 0, 2 and 4, followed by CZP 200 mg or PBO every two
weeks from week 6 to week 50. Oral MTX (8 mg/week) was
initiated simultaneously. MTX dose was increased to 12 mg/
week at week 4, 16 mg/week at week 8 and maintained at
16 mg/week thereafter. As per protocol, dose escalation of
MTX could be postponed only for safety concerns or due to
adverse events (AEs), in which case the dose was maintained at
the highest tolerable dose. Patients who did not achieve an
improvement of symptoms at or after week 24, that is, if moder-
ate or higher disease activity (DAS28 (ESR) >3.2) persisted
>4 weeks, in either treatment arm, were eligible to receive
rescue treatment with open-label CZP after discontinuing DB
period. Co-administration of any DMARD except MTX was
prohibited during the study.

The study was conducted from October 2011 to August 2013
at 73 sites in Japan after approval by the Institutional Review
Board designated by each site, in compliance with ethical princi-
ples of the Declaration of Helsinki and Good Clinical Practice.
All patients provided written informed consent.

Efficacy assessments
The primary efficacy endpoint was inhibition of joint damage
progression, assessed as change from baseline (CFB) in van der

Randomised
n=319
Discontinued prior to study drug
(CZP+MTX n=2, PBO+MTX n=1)
Study drug
administered (FAS)
n=316

CZP+MTX
n=159 (100%)

Discontinued
n= 12 (7.5%)
hConsent withdrawn 2
Lack of efficacy 0
Adverse events 9
Other 1

Moved to rescue*
n=36 (22.6%)

52-week DB
completed

n=111 (69.8%)

1

PBO+MTX
n=157 (100%)

Discontinued
n=14 (8.9%)
Consent withdrawn 3
Lack of efficacy 1
Adverse events 6
Other 4

Moved to rescue*
n=70 (44.6%)

52-week DB
completed

n=73 (46.5%)

Figure 1 Patient disposition. *Patients who did not achieve an improvement of RA symptoms (defined as the persistence of DAS28[ESR] >3.2 for
4 weeks or longer) after Week 24 were eligible to withdraw from DB and move to rescue treatment with open label CZP. CZP, certolizumab pegol;
DAS28, Disease Activity Score 28-joint assessment; DB, double blind; ESR, erythrocyte sedimentation rate; FAS, full analysis set; MTX, methotrexate;

PBO, placebo; RA, rheumatoid arthritis.
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Heijde modified Total Sharp Score (mTSS) at week 52. The
same measure at week 24 was a secondary efficacy endpoint.
mTSS was evaluated by two independent readers in accordance
with previously reported methods."™ 5 In addition to mTSS
CFB, non-progression (defined: mTSS CFB <0.5) and the rapid
radiographic progression rate (RRP; defined: yearly progression
(YP) >5)*¢ 17 were analysed. Other secondary efficacy endpoints
included clinical remission rates, assessed by ACR/EULAR cri-
teria (Simple Disease Activity Index (SDAI)-based and
Boolean-based) and DAS28 (ESR) at weeks 24 and 52.

Signs and symptoms were assessed by clinical remission rates
(SDAIL, Boolean and DAS28 (ESR)), functional remission rates
(Health Assessment Questionnaire Disability Index (HAQ-DI))
and ACR20/50/70 responses, evaluated at each time point.

Safety assessments

All undesirable events during the DB period were recorded as
AFEs or serious AEs. Safety was evaluated by laboratory tests
(haematological, blood chemistry, urinalysis), chest radiographs
and ECGs.

- Statistical analyses

Sample size was based on expected difference in mTSS CFB at
week 52 between CZP and PBO groups of 2.57+6.75.
Verification of superiority of CZP+MTX over MTX monother-
apy for primary endpoint would then have 90% power at a two-
sided significance level of 5% with 146 patients per group (thus
the planned number was 150 patients).

Primary analyses used the full analysis set, defined as patients
who received >1 dose of study drug and provided any efficacy
data thereafter. For the imputation of missing data, linear
extrapolation was used for mTSS and last observation carried
forward used for other efficacy variables. Non-responder imput-
ation was added as a sensitivity analysis for clinical remission
analyses. For the primary endpoint, an analysis of covariance
(ANCOVA) model was used for mTSS CFB by converting mea-
sured values to rank scores and using treatment group as a
factor and baseline rank score as a covariate. Fisher’s exact test
was used for analyses of non-progression, RRP in mTSS, clinical
remission and ACR20/50/70 response.

RESULTS

Patient baseline demographics/characteristics

Of 319 patients randomised, 316 (159, CZP+MTX; 157, PBO
+MTX) received study drug. Of these, 111 patients (69.8%) in
the CZP+MTX group and 73 patients (46.5%) in the PBO
+MTX group completed the 52-week DB period (figure 1).
Fewer PBO+MTX patients completed DB period than CZP
+MTX patients, mainly due to the increased number of discon-
tinuations (figure 1). '

Treatment groups were generally balanced with respect to
demographic and baseline characteristics (rable 1). Overall,
patients’ mean age was 49 years (range 21-64 years). Mean RA
duration (time from onset of persistent arthritic symptoms) was
approximately 4 months in both groups. All patients had high
titre (>3 times ULN) anti-CCP antibody; approximately 95%
were RF positive. Bone erosion was confirmed in 50% of
patients. Mean=SD DAS28 (ESR) was 5.4x1.1 for CZP+MTX
and 5.5+1.2 for PBO+MTX. Mean (median) mTSS in CZP
+MTX and PBO+MTX groups was 5.2 (1.5) and 6.0 (1.5),
and no radiographic damage (mTSS <0.5) was observed in
35.29% and 35.7% of patients, respectively. There was no differ-
ence between groups in mean baseline body weight (57.4+11.3
in CZP+MTX, 57.4+10.6 in PBO+MTX; kg, mean+SD) or

average weekly MTX dose throughout the study period (11.6
+3.0 in CZP+MTX, 11.6%2.7 in PBO+MTX; mg/week).

Inhibition of joint damage progression
For the primary endpoint, mTSS CFB (mean=SD) at week 52
was 0.36+2.70 with CZP+MTX and 1.58+4.86 with PBO
+MTX, statistically significant by ANCOVA on the ranks
(p<0.001). At week 24, smaller mTSS CFB was observed with
CZP+MTX compared with PBO+MTX (0.26+1.55 vs 0.86
+2.37; p=0.003) (figure 2A).

"The percentage of patients with non-progression (mTSS CFB
<0.5) at week 52 was higher with CZP+MTX than with PBO
+MTX (82.9% vs 70.7%; p=0.011 by Fisher’s exact test).
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Figure 2 (A) Change from baseline in modified Total Sharp Score (mTSS CFB) at weeks 24 and 52. For calculation of p values, an ANCOVA model
was used for mTSS CFB by converting measured values to rank scores and using treatment group as a factor and baseline rank score as a covariate.
-Values in the figure indicate mean (SD) at each time point and treatment group. (B) Cumulative probability plot of mTSS CFB at week 52.
Percentages in the figure indicate non-progression (mTSS CFB <0.5) rates of each treatment group. P value is calculated by Fisher's exact test. The
mTSS data used in (A) and (B) are all imputed using linear extrapolation (LINEAR) for FAS, The number of patients in the CZP+MTX group is 158
despite the FAS reported as 159 because one patient in the group had no mTSS data after treatment. CZP, certolizumab pegol; MTX, methotrexate;

mTSS, modified total Sharp score; PBO, placebo.

Individual patient data are presented in the cumulative probabil-
ity plot of mTSS CFB at week 52 (figure 2B). In addition, 3.2%
of patients with CZP+MTX exhibited RRP (defined as YP >35),
compared with 10.8% with PBO+MTX (p=0.008).

Clinical responses

Higher ACR/EULAR remission rates were observed with CZP
+MTX compared with- PBO+MTX (SDAI remission at week
24: 48.4% vs 29.3%, p<0.001; at week 52: 57.9% vs 33.8%,
p<0.001, respectively, and Boolean remission at week 24: 36.5%
vs 22.3%, p=0.007; at week 52: 45.3% vs 28.0%, p=0.002,
respectively). Similarly, DAS28 (ESR) remission rates at week 24
were approximately 20% higher with CZP+MTX than PBO
+MTX (52.8% vs 30.6%; p<0.001); this difference was main-
tained until week 52 (57.2% vs 36.9%; p<0.001) (figure 3A).

ACR responses were higher at all time points with CZP
+MTX compared with PBO+MTX, and a significant difference
between the two arms was observed from week 1 in ACR20 and
ACRS50, and week 2 in ACR70 (figure 3B-D). ACR responses at
week 52 in CZP+MTX vs PBO+MTX groups were 78.6% vs
68.8% (p=0.055 by Fisher’s exact test) in ACR20, 73.0% vs
51.6% (p<0.001) in ACRSO0 and 57.2% vs 34.4% (p<0.001)
in ACR70, respectively. A similar time course for HAQ-DI
remission rates is shown in figure 3E.

Subgroup analyses for joint damage

Subgroup analyses of mTSS CFB at week 52, stratified by base-
line parameters including anti-CCP antibody, RE C-reactive
protein (CRP), matrix metalloproteinase (MMP)-3, HAQ-DI,
DAS28 (ESR), mTSS and average concomitant MTX -dose are
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Figure 3 (A Clinical remission rates at weeks 24 and 52 by Simple Disease Activity Index (SDAI), Boolean and Disease Activity Score 28-joint
assessment (DAS28) (erythrocyte sedimentation rate (ESR)) criteria analysed using full analysis set (FAS), last observation carried forward (LOCF)
data set. Error bars indicate 95% confidence interval of each remission rate. P values are calculated by Fisher's exact test. (B-E) Time course of
American College of Rheumatology (ACR) response rates of (B) ACR20, (C) ACR50, (D) ACR70 and (E) Health Assessment Questionnaire Disability

Index (HAQ-DI) remission rates. *p<(
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shown in table 2. A comparison of mTSS CFB between treat-
ment groups consistently showed less progression with CZP
+MTX compared with PBO+MTX in all categories of these
parameters, except for patients with baseline DAS28 (ESR)
<3.2 (a small number of patients, n=8). Meanwhile, intra-
parameter comparison of mTSS CFB revealed a trend of greater

p<0.05 between the groups at each particular time point, calculated by Fisher's exact test. CZP, certolizumab

mTSS CFB with higher titres of anti-CCP and RE, higher serum
CRP and MMP-3, and higher HAQ-DI, DAS28 (ESR) and
mTSS at baseline, which was greater in the PBO+MTX group
relative to CZP+MTX. In contrast, with regard to concomitant
MTX dose, the expected dose-dependent inhibitory effect was
not found in either group.
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Safety

Study drug exposure during treatment period was greater in the
CZP+MTX group (136.2 patient-years) compared with the
PBO+MTX group (116.0 patient-years), as more PBO+MTX
-treated patients withdrew (mainly due to lack of efficacy).
Overall, 153 patients (96.2%) in the CZP+MTX group and
148 patients (94.3%) in the PBO+MTX group reported any
AEs. Serious AFs were reported by 13 patients (8.29) in the
CZP+MTX group and 14 patients (8.9%) in the PBO+MTX
group. No clinically relevant difference between groups was
observed in overall incidence of AEs and serious AEs (table 3).

Overall incidence of infections and infestations was higher
with CZP+MTX (61.0%) compared with PBO+MTX (55.4%),
with no difference in the rate of serious infections (3.1% in
CZP+MTX vs 4.5% in PBO+MTX). Similar incidences were
observed for pneumonia (10 events reported in seven patients
[4.4%)] for CZP+MTX vs 10 events in eight patients [5.1%)] for

PBO+MTX), including three cases of Preumocystis jiroveci
pneumonia in each group.

There was no difference in the severity pattern of pneumonia
events between CZP+MTX (four serious events) and PBO
+MTX (six serious events). There was an apparent correlation
between MTX dose and the occurrence of pneumonia since
only one patient in each group experienced an event of bacterial
pneumonia while receiving low MTX dose (0-8 mg/week)
versus five and four patients in the CZP+MTX and PBO
+MTX groups, respectively, who experienced >1 pneumonia
event with high MTX dose (>12-16 mg/week).

The incidence of hepatic events was high (mostly abnormal
hepatic function) although it was similar between groups

(hepatic disorders: 42.8% with CZP+MTX, 44.6% with PBO
+MTX; ‘investigations’ system organ class in hepatic disorders:
6.9% with CZP+MTX; 8.9% with PBO+MTX), indicating
that there was no increased risk with the addition of CZE No
patients were withdrawn from the study due to hepatic events,
and almost all events were resolved by temporarily discontinu-
ing or reducing MTX dose. No cases of tuberculosis, demyelin-
ating disorders, lupus-like syndrome, serious allergic reactions
or serious haematological disorders were reported.

DISCUSSION

Compared with similar studies of anti-TNF agents in
MTX-naive early RA patients, C-OPERA is characterised by two
unique features. First, as far as we know, this is the first rando-
mised controlled trial (RCT) to employ the 2010 ACR/EULAR
classification criteria as the main inclusion criteria. Thus,
patients enrolled in C-OPERA had very early stages of disease,
strictly defined as the time from initiation of persistent arthritic
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symptoms identified by medical interview (RA duration
<12 months). Approximately 35% of patients had no joint
damage (mTSS <0.5) in baseline radiographs, and mean baseline
mTSS of 5.6 units (5.2-6.0) was the lowest among similar RCTs
of biologics (approximately 10-20 units)."**? Second, we inten-
tionally enrolled only patients with high anti-CCP antibody
titres, which is highly specific for RA,”* ** compensating for a
relatively low specificity of classification criteria. Since positive
anti-CCP antibody predicts poor prognosis and rapid progres-
sion,”*~%® these patients are more likely to require and benefit
from aggressive treatment during early disease.

Regarding radiographic joint damage, a statistically significant
inhibitory effect was consistently confirmed in patients receiving
CZP by analyses of mTSS CFB, non-progression rate, YP and
RRP rate. In addition, an absolutely small mean YP (0.37) and
high non-progression rate (82.9%) at week 52 in patients with
CZP indicate that concomitant use of CZP with MTX brings
proven benefits for inhibition of joint damage progtession.

Overall, clinical remission rates were relatively high in patients
receiving MTX monotherapy (SDAI: 33.8%; Boolean: 28.0%;
DAS28 (ESR): 36.9% at week 52; figure 3A) compared with
similar RCTs of biologics,’®>* but were higher in the group
receiving CZP (SDAI: 57.9%; Boolean: 45.3%; DAS28 (ESR):
57.2%). Moreover, patients receiving CZP had better ACR
responses and HAQ-DI remission rates as early as week 1.

By protocol, MTX dose was increased to 16 mg/week at week
8, unless there were safety concerns. Consequently, average
MTX dose throughout the 52 weeks was approximately 12 mg/
week, relatively low compared with reports from similar early
RA studies, mainly conducted in the USA or the EU (15-17 mg/
week).!%22 However, considering the difference in average
patient body weight between C-OPERA (57 kg) and the above
studies ' (74-79 kg), actual MTX dose per body weight was
similar. Moreover, it has been reported that concentrations of
MTX polyglutamates, 4 potential marker for MTX use, in red
blood cells are relatively higher in the Japanese study compared
with the US study, suggesting a lower dose of MTX may be suf-
ficient in Japanese patients.*® This is the first Japanese study to
mandate use of maximum MTX dose (16 mg/week) by proto-
col, which may explain better MTX monotherapy results rela-
tive to those in previous Japanese studies.

Results of subgroup analyses stratified by MTX dose for mTSS
CFB at week 52 (table 2) failed to prove the dose-dependent
effect of MTX on joint damage inhibition, regardless of con-
comitant CZP This was despite higher DAS28 (ESR) remission
rates at week 52 with- high-dose MTX (>12-16 mg/week)
(42.99%) compared with lower doses (8—<12 mg/week) (30.5%)
in patients on MTX monotherapy. Alternatively, the DAS28
(ESR) remission rates in patients with concomitant CZP were not
different between high-dose and low-dose MTX groups (59.2%
and 56.9%, respectively). It should be noted that MTX dose was
not randomly selected, but only adjusted if there were issues of
tolerability. There were some variations in baseline characteristics
among the subgroups that could have affected the outcomes.

The Combination Therapy with Adalimumab in Subjects with
Early Rheumatoid Arthritis (CONCERTO) study’’ of adalimu-
mab in early RA demonstrated a statistically significant trend of
improved efficacy with increasing concomitant MTX dose, from
2.5 to 20 mg/week. However, clinical, functional and radio-
graphic assessments at week 26 were similar between groups
receiving 10 and 20 mg/week of concomitant MTX. This is
consistent with our current findings from C-OPERA in terms of
the lack of clear association between MTX dose and efficacy on
joint damage inhibition, suggesting that higher doses of MTX

may not always be necessary when administered with concomi-

tant anti-TNF agents. However, this is far from conclusive,

requires further investigation and may be limited to effects on
joint damage progression.

The number of AEs per 100 patient-years was approximately
1.3-1.5 times higher in C-OPERA than the Japan RA
Prevention of Structural Damage (J-RAPID) study.'? J-RAPID
was similar to C-OPERA; it was conducted in Japanese patients
with RA (although these patients had established RA and previ-
ous inadequate response to MTX), but average weekly MTX
dose was lower (J-RAPID: 6-8 mg/week; C-OPERA: 12 mg/
week). In the system, organ classes ‘infections and infestations’,
‘gastrointestinal disorders’ and ‘hepatobiliary disorders’ AEs
were more frequently observed in C-OPERA than J-RAPID;
these AEs were increased in both PBO and CZP arms, and there
was no meaningful difference between the groups. This suggests
that the increased frequency of these AFs in C-OPERA may
have been associated with the higher MTX dose. Moreover, as

~ all patients were MTX-naive at study entry, their tolerance to

MTX treatment could not be anticipated. Of note, hepatic
events, including abnormal investigations, were resolved by tem-
porarily discontinuing or reducing MTX dose and no additional
safety risk was identified with CZB based on the lack of a clinic-
ally significant difference between the two treatment groups in
terms of the incidence or pattern of AEs.

Study limitations included not assessing the effect of CZP
monotherapy, which is of interest in early RA treatment. As the
current RA treatment recommendations suggest that MTX and/or
conventional synthetic DMARDs should be used for initial treat-
ment,’ 3* a2 CZP monotherapy arm was not included in this study.

These efficacy and safety findings from C-OPERA in
MTX-naive early RA suggest that CZP could be used as possible
first-line treatment concomitantly with MTX in patients with
poor prognostic factors, as typified by high-titre anti-CCP anti-
body. Patients with higher disease activity, functional disability
or bone erosion in the early stages of RA will have a higher
chance of preventing joint damage and disease progression.
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Abstract

Objective. To assess the long-term safety, immunogenicity, and efficacy of subcutaneous (SC)
abatacept in combination with methotrexate (MTX) in Japanese patients with rheumatoid
arthritis who were MTX inadequate responders, in a long-term extension (LTE) to a double-dummy,

Keywords

Abatacept, Japan, Long-term, Rheumatoid
arthritis, Subcutaneous injections

double-blind study (NCT01001832). History
Methods. Patients, who had previously received SC or intravenous (IV) abatacept with MTX  Received 24 July 2014
(6-8 mg/week) for 24 weeks, received SC abatacept (125 mg/week) with MTX for an additional ~ Accepted 22 January 2015

52 weeks. Safety, immunogenicity, and efficacy were assessed.

Results. The LTE included 112 patients. SC abatacept was generally well tolerated in the LTE,
with no new safety signals. American College of Rheumatology 20, 50, and 70 response rates,
disease activity score 28 (C-reactive protein) remission rates (<2.6), and Health Assessment
Questionnaire-Disability Index response rates (= 0.3 improvement from baseline) achieved at
the end of the double-blind period were maintained over the LTE and were comparable in
patients who received SC or IV abatacept in the double-blind period. Seropositivity for
immunogenicity occurred in 4 (3.6%) patients. Self-injection of SC abatacept was well controlled
and not associated with additional safety events. i
Conclusions. SC abatacept had acceptable safety and was well tolerated and effective over the LTE
(76 weeks in total), with low rates of immunogenicity in Japanese patients.

Published online 11 March 2015

Introduction been reported [4-8]. Both IV and SC abatacept are approved in
the USA, Europe, and Japan for the treatment of RA. In Japan, IV
abatacept was approved for the treatment of RA in 2010 and SC
abatacept was approved for the treatment of RA in 2013. The long-
term safety profile of IV abatacept in Japanese patients with RA
has been described previously [9-12], but there is a lack of long-
term safety and efficacy data for SC abatacept in this population.
The Abatacept Comparison of subQ versus intravenoUs in
Inadequate Responders to mFEthotrexate (ACQUIRE) study
directly compared the efficacy and safety of IV and SC abatacept,
with background methotrexate (MTX) [4]. SC abatacept had
comparable efficacy and safety to IV abatacept in patients with an
inadequate response to MTX, as well as low immunogenicity, low
rates of injection-site reactions, and a high 6-month retention rate.
ACQUIRE did not include Japanese patients, and so a double-

Abatacept is a fully human, soluble fusion protein that selectively
modulates the CD80/CD86:CD28 co-stimulatory signal required
for full T-cell activation [1]. Activated T-cells are implicated in the
pathogenesis of rheumatoid arthritis (RA) [2]. By competing with
CD28 for CD80/CD86 binding, abatacept modulates serum levels
of inflammatory cytokines and autoantibodies [3].

Abatacept is available in intravenous (IV) and subcutaneous
(SC) formulations. The efficacy and safety of SC abatacept in
the treatment of RA, and its non-inferiority to IV abatacept, have

Correspondence to: Dr. Koichi Amano, MD, PhD, Professor, Department
of Rheumatology and Clinical Immunology, Saitama Medical Center,
Saitama Medical University, 1981 Kamoda, Kawagoe-shi, Kawagoe,

Saitama, 350-8550, Japan. Tel: 049-228-3859. Fax: 049-228-3859.
E-mail: amanokoi @saitama-med.ac.jp

dummy, double-blind, Phase II/III bridging study with Japanese
patients was conducted [13]. Here we report the findings from a
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1-year (52 weeks), open-label, long-term extension (LTE) of the
Japanese bridging study with the aim of assessing the long-term
safety, immunogenicity, and efficacy of SC abatacept plus MTX
after 52 additional weeks of treatment.

Methods
Patient population

All patients who completed the 6-month, double-dummy, double-
blind, Phase II/TII bridging study were eligible to enter the open-
label LTE period. The patient population comprised Japanese
adults (age =20 years) with a diagnosis of active RA who had an
inadequate response to MTX. Inclusion and exclusion criteria for
the short-term bridging study were reported previously [13]. All
patients provided signed, written informed consent.

Study design

This study comprised a 6-month (24 weeks), multicenter, double-
dummy, double-blind period followed by a 1-year (52 weeks)
open-label LTE period, with an additional 6 months of follow-up
(NCT01001832). The double-blind period was conducted across
34 sites in Japan between December 2009 and February 2011.
During the double-blind period, patients were randomized (1:1)
to SC abatacept (125 mg/week, IV loading of ~10 mg/kg on Day
1) or IV abatacept (~10 mg/kg, every 4 weeks), both with MTX
(6-8 mg/week). In the L'TE period, patients received SC abata-
cept (125 mg/week) with MTX for 52 weeks (Days 169-533);
biweekly administration of SC abatacept was permitted only in
patients with low body weight (=50 kg). The MTX dose could be
altered according to investigator discretion. Dose changes owing
to adverse events (AEs) were prohibited, and non-biologic disease-
modifying antirhenmatic drugs were permitted. During the LTE
period, SC abatacept was administered by self-injection (or by
a caregiver), except where the investigator judged that injection
at the study center was appropriate. Institutional Review Board/
Independent Ethics Committee approval was received for the pro-
tocol and patient consent form, and the study was conducted in
accordance with the Declaration of Helsinki [14] and the Interna-
tional Conference on Harmonization Guideline for Good Clinical
Practice [15].

Assessments

Safety, immunogenicity, and efficacy were assessed in the intent-
to-treat population during the LTE period. Safety assessments
used data up to 8 weeks (56 days) post-treatment and included AE
monitoring, physical examination, chest radiograph, electrocardio-
gram, physical measurements, breast cancer screening, vital signs,
tuberculosis screening, and laboratory assessments. Blood samples
were collected at Weeks 0, 12, 24, 36, 48, and 52 of the LTE period.
Trough level serum abatacept concentration (C_; ), C-reactive pro-
tein (CRP), and immunogenicity were assessed at Weeks 12, 24,
36, 48, and 52 of the LTE period; and rtheumatoid factor (RF) was
assessed at Week 52. In patients who discontinued, immunogenic-
ity sampling was performed at 7, 28, 84, and 168 days after the last
dose of SC abatacept. Anti-abatacept immunogenicity testing was
performed using a sensitive, validated electrochemiluminescence
immunoassay method (Meso-Scale Discovery, Rockville, Mary-
land, USA). The electrochemiluminescence assay differentiated
between two antibody specificities: immunoglobulin (Ig)G and/or
junction region, and cytotoxic T-lymphocyte antigen-4 (CTLA-4)
and possibly Ig. Neutralizing antibodies were assessed as described
previously [13]. Efficacy assessments included American College
of Rheumatology (ACR) 20, 50, and 70 response rates over 533
days (the first administration of study drug in the double-blind

Mod Rheumatol, 2015; Early Online: 1-7

period was Day 1); change in Disease Activity Score (DAS)28
(CRP) from baseline and the proportion of patients who achieved
low disease activity (DAS28 < 3.2) and remission (DAS28 <2.6)
at Days 169 and 533; and change in Health Assessment Question-
naire-Disability Index (HAQ-DI) from baseline at Days 169 and
533 and the proportion of patients who achieved HAQ-DI response
(reduction in HAQ-DI = 0.3 units from baseline) over 533 days.

Sample size

Sample size calculations were based on Japanese guidelines for the
assessment of RA drugs in clinical studies [16] and were reported
previously [13].

Statistical analysis

No formal statistical tests were performed. Safety analyses
included all treated patients in the LTE period, grouped according
to the abatacept formulation received in the double-blind period.
The evaluation of drug safety was based on AEs, vital signs, and
laboratory abnormalities during the LTE period. Pharmacokinetic
analyses included summarizing Co at Weeks 12, 24, 36, 48, and
52 using geometric means and coefficients of variation. RF and
CRP were summarized by treatment received in the double-blind
period. Immunogenicity was assessed by testing serum samples
for the development of antibodies against abatacept. The incidence
of positive response was summarized by treatment received in
the double-blind period. Efficacy analyses included all patients
who started the LTE period and received at least one dose of SC
abatacept during the LTE period. ACR 20, 50, and 70 response
rates; DAS28 (CRP) remission rates; and HAQ-DI response rates
with exact 95% confidence intervals (CIs) were summarized at
each time point by treatment received in the double-blind period.
Missing values were not imputed.

Results
Patients

In the 6-month, double-blind period, 118 patients were randomized
and treated with abatacept plus MTX. A total of 112 patients entered
the LTE (during which all patients received 125 mg/week SC abata-
cept plus MTX): 56 who previously received SC abatacept (SC
group) and 56 who previously received IV abatacept (IV group).
The LTE period was completed by 52 (92.9%) patients in the SC
group and 51 (91.1%) patients in the IV group (Figure 1).

In the LTE period, the mean (standard deviation [SD]) duration
of exposure to abatacept was 13.5 (0.9) months in the SC group
and 13.3 (1.8) months in the IV group (median [range]: 13.8 [8-14]
and 13.8 [4-14] months, respectively). With regard to adherence,
41 (73.2%) patients in the SC group and 47 (83.9%) patients in
the IV group received all the planned doses of SC abatacept; 7
(12.5%) and 3 (5.4%) patients missed one dose, 7 (12.5%) and
3 (5.4%) patients missed two doses, and 1 (1.8%) and 3 (5.4%)
patients missed three or more doses, respectively. SC abatacept
was administered by self-injection at least once in the LTE period
by 105 (93.8%) patients. Baseline characteristics of patients were
comparable with those for the 6-month, double-blind period [13].
Characteristics were generally balanced in the SC and IV groups
(Table 1); however, the SC group contained fewer women than
the IV group (37 [66.1] vs. 46 [82.1%]), and patients in the SC
group had longer mean (SD) disease duration (7.4 [8.8] vs. 5.3
[7.3] years) and lower mean (SD) CRP levels (1.90 [1.63] vs.
2.93 [2.79] mg/dL) than patients in the IV group. The mean (SD)
weekly total MTX dose (expressed as mg/week) in the SC and IV
groups, respectively, was 7.3 (1.0, n=56) and 7.3 (0.9, n=156) at
baseline, 7.0 (1.7, n=156) and 7.2 (1.2, n = 56) ir the week inclad-
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Completed follow-up (n = 6)

Figure 1. Patient flow. DB double-blind, IV intravenous, LTE long-term extension, SC subcutaneous.

ing Day 169, and 7.7'(2.5, n=52) and 7.4 (2.1, n =151) in the week
including Day 533.

Safety

SC abatacept was generally well tolerated during the LTE
period and the safety profile was consistent with that in the
double-blind period (Table 2). During the LTE period, the
long-term safety remained comparable between patients who
had received SC and IV abatacept in the double-blind period.
Serious adverse events (SAEs) were reported in 10 patients
(Table 2); treatment-related SAEs were reported in 7 patients:
dacryocystitis, bacterial pneumonia, interstitial lung disease,
breast cancer, lower abdominal pain and pyrexia, colonic polyp
and colon cancer, and dermal cyst. Three patients discontinued
SC abatacept owing to AEs (includes discontinuations owing to

SAEs): colon cancer (SAE), acquired dacryoadenitis and eyelid
ptosis, and interstitial lung disease.

Infections and infestations were reported in 58 (51.8%) patients;
nasopharyngitis was the most frequently reported infection (28.6%).
There were two serious infections: dacryocystitis and bacterial pneu-
monia. No opportunistic infections or autoimmune disorders were
reported. Malignant neoplasms were reported in 2 patients during
the LTE: colon cancer and breast cancer. Prespecified local injection-
site reactions occurred in 2 patients; both cases were of mild severity
and did not lead to discontinuation. Prespecified systemic injection
reactions occurred in 5 patients; all cases were of mild or moderate
severity and did not lead to discontinuation. There were no abnor-
malities in laboratory test values and vital signs. One patient died
from B-cell lymphoma considered by the investigator to be related
to the study drug. B-cell lymphoma occurred on Day 568, after the

Table 1. Patient and clinical disease characteristics at baseline.?

Subcutaneous Intravenous

Characteristic abatacept (n = 56) abatacept (n = 56) Total (N=112)
Age, years 55.4(12.2) 55.0 (13.7) 552 (12.9)
‘Women, 7 (%) 37(66.1) 46 (82.1) 83 (74.1)
Weight, kg 56.3 (10.6) 53.3(9.6) 54.8 (10.2)
Disease duration, years 7.4 (8.8) 5.3(1.3) 6.3 (8.1)
DAS28 (CRP) 5.65 (0.85) 5.89 (0.89) 5.77(0.88)
Tender joint count 21.3(9.5) 22.2 (10.0) 21.709.7)
Swollen joint count 16.5 (7.2) 17574 17.0(7.3)
Subject global assessment, VAS 100 mm 56.6 (23.2) 60.3 (21.3) 58.4 (22.3)
HAQ-DI ' 1.30(0.67) 1.32 (0.66) 1.31 (0.66)
CRP, mg/dL 1.90 (1.63) 293 (2.79 241(2.33)
RF positive, n (%) 49 (87.5) 48 (85.7) 97 (86.6)
MTX dose, mg/week 7.3 (1.0) 7309 73009

CRP C-reactive protein, DAS28 Disease Activity Score 28, HAQ-DI Health Assessment Questionnaire-Disability

Index, VAS visual analog scale

3A1l data are mean (standard deviation) unless stated otherwise.
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Table 2. Safety profile of abatacept in the double-blind period and in the open-label LTE period [13].

Double-blind period® Open-label extension®
Subcutaneous Intravenous Subcutaneous Intravenous
Event, n (%) abatacept (n = 59) abatacept (n = 59) group (n = 56) group (n=156) Total (N=112)
Deaths 0 0 1(1.8) 0 1(0.9)
SAEs 4(6.8) 3(5.1) 5.9 5(8.9) 10 (8.9)
Related SAEs 36.1) 2(3.4) 4(7.1) 3(54) 7(6.3)
Discontinued owing to SAEs 36.1) 1317 1(1.8) 0 1(0.9)
AEs 45 (76.3) 49 (83.1) 49 (87.5) 48 (85.7) 97 (86.6)
Related AEs 31 (52.5) 35 (59.3) 31(554) 32 (57.1) 63 (56.3)
Discontinued owing to AEs® 3.1 3.1 2(3.6) 1(1.8) 327
AEs of special interest
Infections and infestations 20 (33.9) 29 (49.2) 29 (51.8) 29 (51.8) 58 (51.8)
Serious infections and 1.7 1.7 2(3.6) 0 2(1.8)
infestations
Malignancies 1.7 1.7 1(1.8) 1(1.8) 2(1.8)
Local injection-site reactions 0 0 2(3.6) 0 2(1.8)

AE adverse event, SAE serious adverse event, LTE long-term extension

ncludes data up to 56 days post the last dose of the double-blind period or start of the first dose in the open-label LTE period, whichever occurred first.

bIncludes data up to 56 days post the last dose of the open-label LTE period.

“Includes discontinuations owing to SAEs.

patient received his/her last dose of abatacept, and the patient died on
Day 595. Overall, the long-term safety was similar in patients who
received SC and IV abatacept in the double-blind period.

Immunogenicity

In the LTE period, seropositivity for anti-abatacept antibodies was
detected in 2 (3.6%) patients from the SC group and in 2 (3.6%)
patients from the IV group. Three patients demonstrated reactivity
specific to the Ig and/or junction region, and 1 patient demonstrated
reactivity specific to the CTLA-4 and possibly the Ig-specific
region. Seropositivity for anti-abatacept antibodies did not appear
to affect the efficacy or safety of abatacept. Rates of post-treatment
immunogenicity were consistent with previous observation after a
prolonged period of drug withdrawal [17].

Following the LTE, there was a 6-month follow-up period
during which patients continued to be monitored for immunoge-
nicity. In the follow-up period, seropositivity for anti-abatacept
antibodies was detected in 9 (20.0%) patients in the SC group
(7 were newly detected in the follow-up period, and 2 were ini-
tially detected in the LTE period and continuously in the follow-up
period), and in 4 (10.3%) patients in the IV group. Among the
13 patients who tested positive for anti-abatacept antibodies, 7
patients from the SC group and 3 patients from the IV group
underwent a peutralizing antibody assay. Neutralizing antibodies

All patients switched to open-label
subcutaneous abatacept
1

------
_______

Patients achieving ACR response (%)

T
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were found in 1 patient in the IV group with reactivity specific to
the CTLA-4 and possibly the Ig-specific region. The development
of anti-abatacept antibodies was not associated with autoimmune
disease or hypersensitivity, and the efficacy and pharmacokinetic
profile of SC abatacept was unchanged in patients who were sero-
positive, relative to those who were seronegative.

Pharmacokinetics

During the LTE, the abatacept geometric mean C , was
observed without stratification by the IV and SC groups, and
remained consistent from Day 253 to Day 533, ranging from 33.34 to
39.09 pg/ml following SC administration. In patients who received
weekly abatacept, the geometric mean C ; was 36.33 pg/mL
in patients with a body weight of <60 kg (n = 58) compared with
27.52 pug/ml in patients with a body weight of = 60 kg (n=26).
Abatacept C . decreased following a positive immunogenic
response to abatacept in 1 patient from the IV group.

Efficacy

ACR 20, 50, and 70, DAS28 (CRP), and HAQ-DI response rates
observed at the end of the double-blind period (Day 169) were
at least maintained during the LTE, and showed a trend toward
continued increases up to Day 533 in both the SC and the IV

Figure 2. ACR 20, 50, and 70 response
rates during the double-blind period
(Weeks 0-24) and the open-label

LTE period (Weeks 24-76)". Error
bars represent 95% Cls. 2As-observed
analysis. ACR American College of
Rheumatology.
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