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ABSTRACT

BACKGROUND

A substantial number of patients with rheumatoid arthritis have an inadequate or un-
sustained response to tumor necrosis factor & (INF-«) inhibitors. We conducted a
randomized, double-blind, phase 3 trial to evaluate the efficacy and safety of abatacept,
a selective costimulation modulator, in patients with active rheumatoid arthritis and an
inadequate response to at least three months of anti-TNF-« therapy.

METHODS

Patients with active rheumatoid arthritis and an inadequate response to anti-TNF-«
therapy were randomly assigned in a 2:1 ratio to receive abatacept or placebo on days 1,
15, and 29 and every 28 days thereafter for 6 months, in addition to at least one dis-
ease-modifying antirheumatic drug. Patients discontinued anti-TNF-« therapy before
randomization. The rates of American College of Rheumatology (ACR) 20 responses
(indicating a clinical improvement of 20 percent or greater) and improvement in func-
tional disability, as reflected by scores for the Health Assessment Questionnaire (HAQ)
disability index, were assessed.

RESULTS

After six months, the rates of ACR 20 responses were 50.4 percent in the abatacept
group and 19.5 percent in the placebo group (P<0.001); the respective rates of ACR 50
and ACR 70 responses were also significantly higher in the abatacept group than in the
placebo group (20.3 percentvs. 3.8 percent, P<0.001; and 10.2 percentvs. 1.5 percent,
P=0.003). Atsix months, significantly more patients in the abatacept group than in the
placebo group had a clinically meaningful improvement in physical function, as re-
flected by an improvement from baseline of at least 0.3 in the HAQ disability index
(47.3 percent vs. 23.3 percent, P<0.001). The incidence of adverse events and peri-infu-
sional adverse events was 79.5 percent and 5.0 percent, respectively, in the abatacept
group and 71.4 percent and 3.0 percent, respectively, in the placebo group. The inci-
dence of serious infections was 2.3 percent in each group.

CONCLUSIONS
Abatacept produced significant clinical and functional benefits in patients who had
had an inadequate response to anti-TNF-« therapy.
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HEUMATOID ARTHRITIS IS ACHRONIC

disease that leads to inflammation and

progressive joint damage.! Current ther-
apies target the inflammatory consequences of
autoimmune activation with the use of disease-
modifying antirheumatic drugs (DMARDs) such
as methotrexate and biologic DMARDSs, which in-
hibit inflammatory cytokines such as tumor necro-
sis factor & (TNF-«).2 Despite the efficacy of agents
such as TNF-« inhibitors, a substantial proportion
of patients have no response,3-> have an unsustained
response,° or form antibodies against the drugs.”
There are currently no clinically proven treatment
options for patients with an inadequate response
to anti-TNF-a therapy.

Abatacept is the first in a new class of agents
for the treatment of rheumatoid arthritis that se-
lectively modulate the CD80 or CD86—CD28 costim-
ulatory signal required for full T-cell activation.8°
CD80 or CD86 on the surface of an antigen-pre-
senting cell binds to CD28 on the T cell, facilitat-
ing T-cell activation. In the normal sequence of
events, the naturally occurring inhibitory molecule
cytotoxic T-lymphocyte antigen 4 (CTLA4) is in-
duced on the surface of the T cell. CTLA4 has a
markedly greater affinity for CD80 or CD86 than
does CD28, thus outcompeting CD28 for CD80 or
CD86 binding.1° Abatacept is a recombinant fu-
sion protein comprising the extracellular domain
of human CTLA4 and a fragment of the Fc domain
of human IgG1,1* which has been modified to pre-
vent complement fixation. Abatacept, like CTLA4,
competes with CD28 for CD80 and CD86 bind-
ing and thereby can be used to selectively modu-
late T-cell activation.?

The efficacy of abatacept has been reported in
two phase 2 studies.®12 In patients with active rheu-
matoid arthritis and an inadequate response to
methotrexate, abatacept in combination with meth-
otrexate led to significant improvements in signs
and symptoms, physical function, and the quality
of life over a period of 12 months.12:13 Given the
novel mechanism of action of abatacept and the
recognized role of T cells in rheumatoid arthritis,
selective modulation of costimulation represents a
rational therapeutic approach in patients with an
inadequate response to anti-TNF-« therapy. We
therefore initiated the Abatacept Trial in Treatment
of Anti-TNF Inadequate Responders (ATTAIN), a
six-month, randomized, double-blind, placebo-
controlled study, to assess the efficacy and safety of
abatacept in patients with active rheumatoid arthri-

tis and an inadequate response to anti-TNF-« ther-
apy who were receiving background DMARDs.

METHODS

PATIENTS

Eligible patients met the American College of Rheu-
matology (ACR) criteria for rheumatoid arthritis,
were at least 18 years of age, had had rheumatoid
arthritis for at least one year,1* and had an inade-
quate response to anti-INF-« therapy with etaner-
cept, infliximab, or both at the approved dose after
at least three months of treatment. This study was
initiated before the use of adalimumab became
widespread. Patients who had adverse events while
receiving anti-TNF-« therapy but who discontin-
ued treatment primarily because of a lack of effica-
cy were also eligible.

Two groups of patients were enrolled: those re-
ceiving anti-TNF-« therapy at the time of screen-
ing (current users) and those who had previously
received such therapy (former users). All users were
required to stop taking etanercept or infliximab for
at least 28 or 60 days, respectively, before under-
going randomization.

At randomization, patients had to have at least
10 swollen joints, at least 12 tender joints, and
C-reactive protein levels of at least 1 mg per decili-
ter (upper limit of the normal range, 0.5). Patients
had to have been taking an oral DMARD or anakin-
ra for at least 3 months, and the dose had to have
been stable for at least 28 days. Use of oral cortico-
steroids (no more than 10 mg of prednisone or its
equivalent per day) was allowed if the dose had
been stable for at least 28 days. Changes in the dos-
es of background DMARDs were not permitted ex-
cept to avoid adverse effects.

STUDY PROTOCOL

Patients were randomly assigned in a 2:1 ratio to
receive abatacept or placebo and were stratified
according to the use of anti-TNF-« therapy at the
time of enrollment (former vs. current use). To en-
sure balanced treatment-group assignments, no
more than two thirds of randomized patients were
permitted to be either current or former anti-TNF-«
users. There was a central randomization system,
and the randomization schedule was generated by
the drug-management group within Bristol-Myers
Squibb. A total of 89 sites participated, and a medi-
an of 3 patients were enrolled per site (range, 1 to
16); there was no stratification according to site.
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Patients received a fixed dose of abatacept, ap-
proximating 10 mg per kilogram of body weight,
or placebo; patients weighing less than 60 kg re-
ceived 500 mg of abatacept, those weighing 60 to
100 kg received 750 mg, and those weighing more
than 100 kg received 1000 mg. Study medication
was administered in a 30-minute intravenous infu-
sion on days 1, 15, and 29 and every 28 days there-
after, up to and including day 141. The drug was
prepared by pharmacists or other qualified person-
nel who had no interaction with the patients. Med-
ication was administered intravenously in a blinded
fashion by qualified personnel. All clinical assess-
ments of response were performed in a blinded
fashion by the same trained assessors throughout
the study.

This study was approved by the institutional re-
view boards and independent ethics committees
at participating sites and was carried out in accor-
dance with the ethics principles of the Declaration
of Helsinki. All patients provided written informed
consent before randomization. The academic au-
thors had full access to the data and certify the ve-
racity and completeness of the data and the data
analysis.

MEASURES OF CLINICAL EFFICACY
There were two primary end points: the propor-
tion of patients with an ACR 20 response and the
proportion of patients with an improvement of at
least 0.3 from baseline in the Health Assessment
Questionnaire (HAQ) disability index (exceeding
the minimal clinically important change of 0.2215)
at six months. An ACR 20 response indicates a de-
crease of at least 20 percent in the number of both
tender and swollen joints (68 joints were assessed
for tenderness, and 66 joints were assessed for
swelling) as well as a 20 percent improvement in at
least three of the following: the patient’s global as-
sessment of disease activity; the patient’s assess-
ment of pain; physical function, as assessed by the
HAQ disability index; the physician’s global assess-
ment of disease activity; and the C-reactive protein
level.16

Secondary objectives included a 50 percent and
70 percent improvement in the ACR response
(ACR 50 and ACR 70, respectively) at six months.
Changes in disease activity were assessed with the
use of the Disease Activity Score 28 (DAS28).17,18
Clinical remission was defined by a DAS28 of less
than 2.6,19 and a low level of disease activity was
defined by a DAS28 of 3.2 or less.2° The mean

improvement in physical function at six months
was based on the change from baseline in the
HAQ disability index. Changes from baseline in
the health-related quality of life were assessed by
the Medical Outcomes Study 36-Item Short-Form
General Health Survey (SF-36)21 at six months. The
SF-36 consists of 36 items, 35 of which are aggre-
gated to evaluate eight dimensions of health: phys-
ical function, pain, general and mental health, vi-
tality, social function, and physical and emotional
health. Scores on the eight subscales were aggre-
gated to derive the physical-component summary
score and the mental-component summary score.
Scores on each subscale can range from 0 to 10,
and the summary scores can range from 0 to 100,
with higher scores indicating better health.

SAFETY ASSESSMENTS

Patients were monitored for adverse events, seri-
ous adverse events, and clinically significant chang-
es invital signs and laboratory tests. Both the sever-
ity of adverse events and their relation to the study
treatment were noted by the investigator.

IMMUNOGENICITY TESTING

The immunogenicity of abatacept was assessed
with the use of two validated, direct-format enzyme-
linked immunosorbent assays. One assay measured
the response to the whole molecule (anti-abatacept
assay), whereas the second assay measured the re-
sponse to the CTLA4 portion alone. Samples were
obtained at baseline (day 1); days 29, 85, and 169;
and 85 days after the last dose of abatacept.

STATISTICAL ANALYSIS

All efficacy analyses included all randomized pa-
tients who received at least one dose of study
medication. The statistical power of the study
with respect to the two primary end points of the
ACR 20 response and the HAQ response was 96
percent and 87 percent, respectively, at a two-sid-
ed alpha level of 5 percent, to detect absolute dif-
ferences of 20 percent and 18 percent, respectively.
No interim analyses were planned or conducted. For
the primary analyses of the ACR 20 and HAQ re-
sponses, the proportion of patients who had a re-
sponse at six months was summarized according to
the treatment group. A two-sided Cochran—-Mantel—-
Haenszel chi-square test (with stratification accord-
ing to baseline anti-TNF-« use [current or former])
was used to compare response rates in the abatacept
group with those in the placebo group at the 0.05
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level of significance. For the analyses of ACR 20
and HAQ responses, all patients who discontinued
treatment were subsequently considered not to have
had a response. The primary and the multiple sec-
ondary end points were tested in a prespecified se-
quence after the use of a closed testing procedure,
thus controlling the overall type I error rate at the
0.05 level. All reported P values are two-sided.
Mean changes from baseline in the DAS28, HAQ
disability index, and the scores for the eight indi-
vidual subscales as well as the physical- and men-
tal-component summary scores of the SF-36 were
compared between treatment groups with the use
of analysis of covariance after adjustment for the
baseline assessments. For patients who discontin-

ued treatment, the last observation was carried for-
ward in subsequent analyses.

Safety was evaluated according to the frequen-
cy of adverse events, changes in laboratory values,
and abnormal clinical findings. P values for safe-
ty comparisons were obtained with the use of a
chi-square test or, where appropriate, Fisher’s ex-
act test.

RESULTS

RANDOMIZATION AND OUTCOME
From December 10, 2002, to June 2, 2004, 258 pa-
tients were randomly assigned to and treated with
abatacept and 133 were assigned to and received

738 Patients screened

345 Enrolled but did not undergo
randomization
285 Did not meet inclusion
criteria
2 Had adverse events
32 Withdrew consent
2 Were lost to follow-up
2 Had sponsor-related
administrative reasons
1 Had poor compliance
21 Had other reasons

ina2:

393 Underwent randomization

1 ratio

2 Did not meet eligibility criteria
and were not treated

258 Assigned to and received
abatacept plus DMARDs

133 Assigned to and received
placebo plus DMARDs

35 Discontinued study

1 Did not meet inclusion
criteria

9 Had adverse events

14 Discontinued treatment

owing to lack of efficacy

5 Withdrew consent

5 Were lost to follow-up

1 Had other reasons

34 Discontinued study
5 Had adverse events
27 Discontinued treatment
owing to lack of efficacy
2 Withdrew consent

223 Completed 6-month study

99 Completed 6-month study

Figure 1. Enroliment and Outcomes.
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Table 1. Baseline Characteristics of the Patients.*
Abatacept Placebo

Characteristic (N=258) (N=133)
Age —yr 53.4+12.4 52.7+11.3
Weight — kg 78.2+19.0 78.2+21.0
Female sex — % 77.1 79.7
Race —no. (%)

White 248 (96.1) 124 (93.2)

Black 9 (3.5) 5(3.8)

Other 1(0.4) 4(3.0)
Geographic region — no. (%)

North America 189 (73.3) 99 (74.4)

Europe 69 (26.7) 34 (25.6)
Duration of disease — yr 12.2+8.5 11.4+8.9
Use of anti-TNF-a therapy — no. (%)

Current 98 (38.0) 55 (41.4)

Former 160 (62.0) 78 (58.6)
Anti-TNF-a therapy — no. (%)

Etanercept 83 (32.2) 53 (39.8)

Infliximab 175 (67.8) 80 (60.2)

Adalimumab 6 (2.3) 2 (1.5)
Medications at randomization — no. (%)

Methotrexate 195 (75.6) 109 (82.0)

Azathioprine 7(2.7) 3(2.3)

Penicillamine 1(0.4) 0

Gold 0 1(0.8)

Hydroxychloroquine 23 (8.9) 12 (9.0)

Chloroquine 0 1(0.8)

Leflunomide 23 (8.9) 11 (8.3)

Sulfasalazine 18 (7.0) 13 (9.8)

Anakinra 7(2.7) 3(23)

NSAIDs 181 (70.2) 95 (71.4)

Corticosteroids 181 (70.2) 86 (64.7)
Methotrexate dose at baseline — mg/wk 15.2+5.3 14.41+6.1
Median corticosteroid dose at baseline — mg/day§ 5.0 5.0
No. of tender jointsq| 31.2£13.0 32.8£13.4
No. of swollen joints€ 22.3£10.2 22.0+10.0
Pain score| 70.8+19.8 69.9+19.0
Physical-function score** 1.8+0.6 1.8+0.6
Global assessment of disease activity||

Patient 69.2+19.7 69.7+20.3

Physician 68.8+17.7 67.3£16.8
DAS28 6.5+0.9 6.5+0.8
C-reactive protein — mg/d| 4.6+4.0 4.0+3.6
Positive for rheumatoid factor — no. (%) 189 (73.3) 97 (72.9)

s

Plus—minus values are means +SD. NSAIDs denotes nonsteroidal antiinflammatory drugs, and DAS28 Disease Activity

Score 28.

- Race was self-reported.

i Current users were those receiving anti-TNF-a therapy at enrollment; former users were those who had discontinued
etanercept or infliximab at least 28 or 60 days, respectively, before enrollment.

§ The doses are based on all patients who received maintenance corticosteroids. On day 169, the median dose of predni-
sone remained 5 mg per day in both groups.

9§ Atotal of 68 joints were assessed for tenderness and 66 were assessed for swelling.

| A 100-mm visual-analogue scale was used, in which higher values indicated more severe pain or abnormalities.

*#*Scores for the Stanford Health Assessment Questionnaire (HAQ) can range from 0 to 3, with higher scores indicating

greater disease activity.
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placebo (Fig. 1). A total of 322 patients completed
24 weeks of therapy: 223 (86.4 percent) in the
abatacept group and 99 (74.4 percent) in the pla-
cebo group. Lack of efficacy (based on the discre-
tion of the patient and the investigator) was the
main reason for discontinuation in both groups
(5.4 and 20.3 percent, respectively) (Fig. 1).

BASELINE DEMOGRAPHIC

AND CLINICAL CHARACTERISTICS

Baseline demographic and clinical characteristics
were similar in the two groups (Table 1). Patients
had active disease at baseline as evidenced by high
mean counts of tender and swollen joints, scores
for the HAQ disability index, C-reactive protein lev-
els, and the DAS28 (Table 1). The percentages of
current and former anti-TNF-« users were similar
in the abatacept and placebo groups (38.0 percent
and 41.4 percent, respectively; and 62.0 percent
and 58.6 percent, respectively).

CLINICAL EFFICACY

Improvement in the Signs and Symptoms

At six months, the rate of ACR 20 responses was
significantly higher in the abatacept group than in
the placebo group (50.4 percent vs. 19.5 percent,
P<0.001) (Fig. 2A). The rates of responses in the
abatacept group were significantly higher than
those in the placebo group from day 15 onward
and progressively increased during the six-month
study period (Fig. 2B). The rates of ACR 50 and
ACR 70 responses were also significantly higher in
the abatacept group than in the placebo group at
six months (rate of ACR 50 response, 20.3 percent
vs. 3.8 percent, P<0.001; rate of ACR 70 response,
10.2 percent vs. 1.5 percent, P=0.003) (Fig. 2A).

Figure 2. Signs and Symptoms of Disease.

Panel A shows the rates of ACR 20, ACR 50, and ACR 70
responses at six months. Panel B shows the rates of
ACR 20 responses at each post-baseline visit during the
six-month study. The numbers below the panel are the
numbers of patients with a response who were assessed.
Panel C shows the rates of low levels of disease activity
and remission at six months as defined with the use of
the DAS28. Two patients in the abatacept group were ex-
cluded from the efficacy analysis because of a protocol
violation.
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Among both current and former users of anti—
TNF-a therapy, the rates of ACR 20 responses were
significantly higher in the abatacept group than in
the placebo group (P<0.001 for both comparisons).

Current users of anti-TNF-a agents had such
therapy withdrawn before undergoing randomiza-
tion. We assessed the changes in C-reactive protein
levels and in the numbers of swollen and tender
joints in current and former anti-TNF-« users in
the placebo group during the study. We found no
significant increase in the number of swollen
joints (mean joint count, 20 at screening, 21 atran-
domization, and 17 on day 29 after randomization),
tender joints (mean joint count, 29 at screening,
30 at randomization, and 27 on day 29 after ran-
domization), or C-reactive protein levels (data not
shown) during the washout period or subsequently.

Rates of remission (as defined by a DAS28 of
less than 2.6) at six months were also significantly
higher in the abatacept group than in the placebo
group (10.0 percentvs. 0.8 percent, P<0.001) (Fig.
2C). Furthermore, 17.1 percent of patients in the
abatacept group had a low level of disease activity
at six months (as defined by a DAS28 of 3.2 or
less), as compared with 3.1 percent of patients in
the placebo group (P<0.001).

Improvement in Physical Function

At six months, significantly more patients in the
abatacept group than in the placebo group had a
clinically meaningful improvement in physical func-
tion (defined by an improvement in the HAQ dis-
ability index of at least 0.3 from baseline) (47.3
percentvs. 23.3 percent, P<0.001) (Fig. 3A). Signif-
icant improvements were achieved by the time of
the first measurement on day 15 in the abatacept
group, as compared with the placebo group (data
not shown). At six months, the abatacept group
also had greater mean improvements from base-
line in the HAQ disability index (0.45 vs. 0.11,
P<0.001).

Improvement in Health-Related Quality of Life

As compared with the placebo group, the abata-
cept group had significantly greater improvements
from baseline in scores for all eight physical and
mental subscales of the SF-36 (Fig. 3B). The im-
provements in scores for all subscales were consid-
ered clinically meaningful (as reflected by an in-
crease of at least 3 points).22 As compared with the
placebo group, the abatacept group also had sig-
nificant improvements in the physical-component

and mental-component summary scores (P<0.001
and P<0.01, respectively) (Fig. 3B).

SAFETY

The rates of discontinuation because of adverse
events and serious adverse events were low and
similar in the abatacept and placebo groups (3.5 per-
cent and 3.8 percent, respectively; and 2.7 percent
and 1.5 percent, respectively) (Table 2). The rates of
adverse events and serious adverse events were also
similar in the abatacept and placebo groups (79.5
percentand 71.4 percent, respectively; and 10.5 per-
cent and 11.3 percent, respectively) (Table 2). The
incidence of serious infections (Table 2) was 2.3 per-
cent in both groups, and no unusual or opportunis-
tic infections were seen.

Infections were more frequent in the abatacept
group than in the placebo group (37.6 percent vs.
32.3 percent, P=0.30), with nasopharyngitis, sinusi-
tis, upper respiratory tract infection, and bronchi-
tis being reported most frequently. Most infections
were mild to moderate in intensity. The rates of dis-
continuation due to infection were 0.8 percent in
the abatacept group and 1.5 percent in the placebo
group (P=0.61). One patient treated with abata-
cept died of a myocardial infarction and congestive
heart failure. This event was not considered by the
investigator to be related to the study drug.

Abatacept treatment did not increase the risk
of inducing antinuclear antibodies or anti-double-
stranded DNA antibodies. A total of 7.5 percent of
patients in the abatacept group and 11.3 percent of
patients in the placebo group were negative for an-
tinuclear antibodies at baseline and became posi-
tive during the study. The respective values for anti—
double-stranded DNA antibodies were 1.7 percent
and 9.4 percent.

Acute infusion reactions were more frequent
in the abatacept group than in the placebo group
(5.0 percent vs. 3.0 percent, P=0.35), with dizzi-
ness (1.6 percentvs. 0 percent, P=0.30) and head-
ache (1.2 percent vs. 0.8 percent, P=1.0) being the
most commonly reported events. Infusion reactions
were usually mild or moderate in intensity. There
were no severe or very severe acute infusion reac-
tions in either group.

IMMUNOGENICITY

Antibodies against abatacept developed in only 3 of
234 patients (1.3 percent). In one patient, the re-
sponse was against the immunoglobulin portion
of the molecule, and in two patients the responses
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were against the CTLA4-binding portion of the
molecule. All of these responses showed low-level
reactivity.

DISCUSSION

The treatment of rheumatoid arthritis has im-
proved in the past decade, owing in part to the more
aggressive use of DMARDs and the introduction
of TNF-« inhibitors. Despite these improvements,
unmet needs remain, especially for patients who
have not had an adequate response to TNF-« inhi-
bition.

We evaluated the efficacy and safety of abata-
cept in patients with active rheumatoid arthritis
who had an inadequate clinical response to anti—
TNEF-« therapy. These patients had long-standing
disease, evidence of clinically significant disease ac-
tivity, and moderate-to-severe disability. We found
clinically meaningful and statistically significant
improvements in this refractory population. At six
months, all primary and secondary outcomes were
improved in the abatacept group as compared with
the placebo group. Clinical improvements in ACR
20 and HAQ responses were seen at day 15, and the
rates increased over the six-month study period. In
addition, the efficacy of abatacept was similar re-
gardless of whether patients were receiving anti—
TNF-« therapy at the time of screening or had a
history of such therapy. Abatacept therapy also in-
duced significant improvements in physical func-
tion and scores for all eight subscales of the SF-36.

The incidence of infection was slightly higher in
the abatacept group than in the placebo group, but
no specific infection was clearly more frequent, and
the intensity of infections appeared similar in the
two groups. There were no significant differences
in the proportions of patients discontinuing treat-
ment as a result of infection or in the incidence of
serious infections. There was a low incidence of se-
rious infusion reactions, and abatacept treatment
did not appear to increase the incidence of autoim-
munity.

Approximately one third of current users of
anti-TNF-« therapy (etanercept or infliximab) had
a washout period before undergoing randomiza-
tion. This could have invoked an artificial flare or
worsening of disease. However, there was no ev-
idence of such a flare in patients who had a washout
period and were randomly assigned to placebo,
indicating that these patients were not benefit-
ing from TNF-« inhibition and that the signifi-
cant improvement observed after randomization
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Figure 3. Physical Function (Panel A) and Health-Related Quality of Life (Panel B)
at Six Months.
Panel A shows the percentage of patients who had an improvement from
baseline of at least 0.3 in the HAQ disability index at six months. Panel B
shows the effect of abatacept and placebo on the health-related quality of life
at six months, according to the SF-36 scores.2! Scores can range from 0 to
100, with higher scores indicating a better quality of life. An improvement of
3 points was considered clinically meaningful.22 Two patients in the abatacept
group were excluded from the efficacy analysis because of a protocol violation.
(This figure has been corrected from the version published on September 15,
2005.)

to abatacept reflected treatment of active baseline
disease.

Abataceptbelongs to a new class of selective co-
stimulation modulators. The efficacy of this agent
may in part be explained by its novel mechanism of
action at the level of the T cell. By modulating events
upstream of T-cell activation, abatacept has the
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Table 2. Adverse Events.
Abatacept Placebo
Adverse Event (N=258) (N=133) P Value
number (percent)

Death 1 (0.4)* 0 1.0

Serious adverse events 27 (10.5) 15 (11.3) 0.81

Serious infectionsT 6 (2.3) 3(2.3) 0.97
Limb abscess 1(0.4) 0 1.0
Diverticulitis 1(0.4) 0 1.0
Peridiverticular abscess 1(0.4) 0 1.0
Pneumonia 1(0.4) 0 1.0
Bacterial pneumonia 1 (0.4) 0 1.0
Influenzal pneumonia 1(0.4) 0 1.0
Streptococcal sepsis 1(0.4) 0 1.0
Acute sinusitis 0 1(0.8) 0.34
Osteomyelitis 0 1(0.8) 0.34
Pharyngitis 0 1(0.8) 0.34
Sepsis 0 1(0.8) 0.34
Staphylococcal abscess 0 1(0.8) 0.34

Any adverse event: 205 (79.5) 95 (71.4) 0.08

Most frequent adverse events§
Headache 32 (12.4) 7(5.3) 0.03
Nasopharyngitis 20 (7.8) 8 (6.0) 0.53
Nausea 17 (6.6) 9 (6.8) 0.95
Sinusitis 16 (6.2) 5(3.8) 031
Upper respiratory tract infection 15 (5.8) 10 (7.5) 0.51
Diarrhea 15 (5.8) 7(5.3) 0.82
Bronchitis 15 (5.8) 6 (4.5) 0.59
Back pain 13 (5.0) 7 (5.3) 0.92

Discontinuations 35 (13.6) 34 (25.6) 0.003
Adverse events 9 (3.5) 5(3.8) 0.89

Serious 7 (2.7) 2 (1.5)

Lack of efficacy 14 (5.4) 27 (20.3) <0.001
Withdrawal of consent 5 (1.9) 2 (1.5) 1.0
Lost to follow-up 5 (1.9) 0 0.17
Other 2(0.8) 0 0.55
Death 0 0 —

* One patient died of myocardial infarction and congestive heart failure, an event considered by the investigator to be un-
related to the study drug (this patient had previously discontinued the study to undergo coronary-artery bypass surgery
and valve replacement).

7 One patient in the abatacept group and two patients in the placebo group had two serious infections.

I Events were defined as any new or worsening illness, sign, symptom, or clinically significant abnormality in a laboratory
test noted by the investigator during the course of the study, regardless of the cause.

§ The most frequent adverse events were those occurring in at least 5 percent of patients in either group, including the re-
lated and unrelated events (but not rheumatoid arthritis).
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potential to affect multiple downstream pathways.23
Our data suggest that, in addition to playing a key
role in the activation of naive T cells that orchestrate
early disease,! costimulation continues to play a
role in the pathogenesis of established, long-stand-
ing disease.

Our results provide evidence that abatacept is
clinically efficacious and has an acceptable safety
profile in patients with rheumatoid arthritis and an
inadequate response to anti-TNF-« therapy. Abata-
cept may thus represent a potential new treatment
for patients with rheumatoid arthritis, including
those who have had an inadequate response to anti—

TNF-« therapy.
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CORRECTION

Abatacept for Rheumatoid Arthritis Refractory to
Tumor Necrosis Factor a Inhibition

Abatacept for Rheumatoid Arthritis Refractory to Tumor Necrosis Fac-
tor a Inhibition . On page 1121, in Figure 3B, the key was incorrectly
labeled. The light blue bars represent abatacept, and the dark blue
bars placebo. We regret the error.
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