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Abstract
Objective

To assess the safety and efficacy of intravenous (IV) abatacept plus methotrexate (MTX) over 7 years, the longest 
observational period to date, in patients with established rheumatoid arthritis (RA) and an inadequate response to MTX.

Methods
Patients randomised to IV abatacept (10 or 2 mg/kg) or placebo, plus MTX, during the 1-year double-blind (DB) 
period of a Phase 2b study could enter the long-term extension (LTE) and receive IV abatacept 10 mg/kg monthly. 

Safety was assessed in patients who received ≥1 dose of abatacept; efficacy was assessed in patients originally randomised 
to 10 mg/kg abatacept (as-observed data).

Results
A total of 219 patients entered the LTE; 114 (52.1%) completed 7 years of treatment with abatacept plus MTX. Cumulative 
(DB + LTE) incidence rates of serious adverse events, serious infections, malignancies, and autoimmune events were 17.6, 

3.2, 1.8, and 1.2/100 patient-years, respectively. Safety was consistent between the DB (n=220) and cumulative (n=287) 
periods. Improvements in American College of Rheumatology responses, disease activity, and normalisation of physical 
function and health-related quality of life were maintained over time. Approximately 80% of patients who achieved low 

disease activity or normalised modified Health Assessment Questionnaire scores at Year 1, and who remained in the study, 
sustained these responses in each subsequent year.

Conclusion
IV abatacept in combination with MTX demonstrated consistent safety and sustained efficacy over 7 years in MTX 
inadequate responders with established RA. Furthermore, some patients demonstrated a normalisation of physical 

function and health-related quality of life that was sustained over time.
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Introduction
The chronic nature of rheumatoid ar-
thritis (RA) results in patients receiv-
ing biologic treatment for long peri-
ods of time. Therefore, it is important 
to assess the long-term outcomes of 
treatment with biologic therapies, to 
ensure that they are safe, tolerable and 
continue to offer clinical benefit. Low 
disease activity and remission are now 
more achievable goals in the treatment 
of RA. Adapting treatment to target 
these endpoints can result in significant 
benefits for patients, for example by re-
ducing structural damage and promot-
ing normalisation of physical function 
(1-4). It is also important to ensure that 
patients adhere to therapy over time to 
attain optimal treatment benefits. Re-
tention rates achieved in clinical trials, 
especially in long-term extension (LTE) 
studies, can provide an indication of 
whether patients are likely to continue 
treatment. These data should also be 
confirmed by real-world observations, 
such as registry data and daily practice 
cohort follow-ups (5-8).
Consistent safety and sustained efficacy 
of the selective co-stimulation modula-
tor, abatacept, which acts via the CD80/
CD86:CD28 co-stimulatory signal re-
quired for full T-cell activation (9), has 
been demonstrated for up to 5 years in 
patients with RA and an inadequate re-
sponse to methotrexate (MTX) (10-12). 
In a Phase 2b trial, significantly more 
patients achieved an American College 
of Rheumatology (ACR) 20 response 
with intravenous (IV) abatacept (~10 
mg/kg) versus placebo at Month 6, and 
improvements in physical function and 
health-related quality of life (HRQoL) 
were significantly greater with abata-
cept compared with placebo at Month 6 
(13). Clinical benefits observed during 
the 1-year double-blind (DB) period of 
this trial (14) were sustained through 4 
years of open-label treatment, support-
ed by a retention rate of ~60% for pa-
tients who entered the LTE (12). Here, 
we present the safety and efficacy of 
IV abatacept plus MTX treatment over 
7 years from this Phase 2b trial in pa-
tients with established RA and an inad-
equate response to MTX, representing 
the longest assessment of IV abatacept-
treated patients with RA reported to 

date. In accordance with the European 
League Against Rheumatism (EULAR) 
and ACR guidelines, which emphasise 
the importance of the sustainability of 
response (15), we evaluate the persis-
tence of low disease activity and remis-
sion over 7 years of treatment. For the 
first time, we also examine the propor-
tion of patients in this trial showing sus-
tained improvements (“normalisation”) 
in physical function and quality of life 
over time.

Methods
Study design and patients
The study design, conduct, and patient 
population (ClinicalTrials.gov identi-
fier NCT00162266) have been reported 
previously (12, 14). All eligible patients 
entering the DB period were randomly 
assigned (1:1:1) to receive a 30-minute 
IV infusion of abatacept (10 or 2 mg/
kg), or placebo, plus MTX, on Days 1, 
15, and 30, and every 4 weeks thereafter 
(14). Patients completing the DB period 
were eligible to enter the open-label 
LTE, during which they received fixed-
dose IV abatacept (~10 mg/kg accord-
ing to weight range), plus MTX, every 4 
weeks. All patients continued to receive 
MTX during the LTE; adjustments 
in MTX and corticosteroid dose, ≤30 
mg/week and 10 mg/day (prednisone 
equivalent), respectively, were permit-
ted at the investigators’ discretion. Dur-
ing the LTE, patients were allowed any 
one of the following disease-modifying 
anti-rheumatic drugs (DMARDs) at the 
investigators’ discretion: hydroxychlo-
roquine, sulfasalazine, or leflunomide. 
Patients treated for Mycobacterium tu-
berculosis in the 3 years before study 
initiation were excluded.

Safety assessments
Safety was evaluated monthly, on 
scheduled abatacept infusion days. 
Assessments included all reported 
adverse events (AEs), serious AEs 
(SAEs), discontinuations due to AEs, 
deaths, clinically significant changes 
in vital signs, and physical examina-
tion and clinical laboratory test abnor-
malities. All AEs were classified using 
the Medical Dictionary for Regulatory 
Activities (MedDRA; version 11.1). 
Patients were monitored for acute in-
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fusional reactions (reactions occurring 
within 1 hour of infusion start). Auto-
immune events and acute-infusional 
AEs were prespecified based on a list 
of MedDRA-preferred terms.

Efficacy assessments
Efficacy assessments were performed 
quarterly during the LTE. Treatment 
response was evaluated as the propor-
tions of patients experiencing a 20, 50, 
or 70% improvement in ACR criteria 
(ACR20, -50, or -70, respectively) (16).
Disease activity was evaluated using 
the Disease Activity Score 28 (DAS28), 
based on C-reactive protein (CRP). 
Low Disease Activity State (LDAS) 
and remission were defined as DAS28 
(CRP) ≤3.2 and <2.6, respectively (17). 
Physical function was evaluated by the 
modified Health Assessment Question-
naire (mHAQ) (18); scores ≤0.5 were 
defined as representing normalised 
physical function (19).
The Short Form-36 (SF-36) was used 
to measure HRQoL (20). The SF-36 
includes eight domains that are used to 

derive Physical Component Summary 
(PCS) and Mental Component Summa-
ry (MCS) scores (20). Normalised PCS 
or MCS scores were defined as scores 
≥50 (21).
The proportion of patients who 
achieved multiple efficacy outcomes 
was also analysed, including patients 
with both DAS28 (CRP)-defined re-
mission and normalised mHAQ, and 
patients who were ACR50 responders 
and achieved each of the following: 
DAS28 (CRP) remission, and normal-
ised mHAQ, PCS, and MCS.

Statistical analysis
Baseline demographic data, clinical 
characteristics, and concomitant medi-
cations are described for patients who 
entered the LTE and received ≥1 dose 
of abatacept. The safety population in-
cluded patients who received ≥1 dose 
of abatacept in the DB period (10 or 
2 mg/kg) or LTE (10 mg/kg). For the 
original placebo group, only AEs that 
occurred while receiving active therapy 
during the LTE are reported. Events 

that occurred ≤60 days after the last 
infusion are included. Data are summa-
rised as frequencies and incidence rates 
(IRs), and are presented for the DB and 
cumulative (DB plus LTE) periods. IRs 
were calculated as the number of pa-
tients with the event of interest, divided 
by the total exposure during the speci-
fied treatment period, multiplied by 100 
(events/100 patient-years of exposure). 
A patient’s contribution to the exposure 
in the IR of each AE ended at the time 
of its first occurrence. 
Patients randomised to IV abatacept 
10 mg/kg in the DB period who re-
ceived ≥1 infusion of abatacept during 
the LTE, and who had data available at 
the visit of interest (as-observed), were 
included in the efficacy analyses. ACR 
responses were calculated over time, 
with 95% confidence intervals (CIs). 
All other analyses were performed post 
hoc. The percentages of patients who 
achieved outcomes (DAS28 [CRP]-
defined LDAS, remission, normalised 
mHAQ) at Year 1 and sustained the out-
come at each yearly visit were evalu-

Fig. 1. Patient disposition. 
Data are for all patients, according 
to original DB treatment group; 
all patients received open-label IV 
abatacept 10 mg/kg plus MTX in 
the long-term extension. aFor pa-
tients originally randomised to IV 
abatacept 10 mg/kg (n=115), 6/115 
(5.2%), 4/84 (4.8%), 1/71 (1.4%), 
2/64 (3.1%), 2/59 (3.4%), 3/53 
(5.7%), and 0/47 (0%) patients dis-
continued because of AEs at Year 
1, 2, 3, 4, 5, 6, and 7, respectively. 
AE: adverse event; DB: double-
blind; IV: intravenous; MTX: 
methotrexate.
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ated. Mean mHAQ scores are presented 
over time with standard error. The pro-
portion of patients who achieved PCS 
or MCS normalisation at each year of 
the study was calculated.
For the analyses of multiple efficacy 
outcomes, patients had to have data 
available for both outcomes at both vis-
its of interest (as-observed population) 
for evaluation.

Results
Patient disposition
Of 219 patients who entered the LTE 
(84, 68, and 67 patients originally ran-
domised to the abatacept 10 and 2 mg/
kg and placebo groups, respectively), 
114 (52.1%) were still receiving IV 
abatacept at the end of Year 7 (Fig. 1). 
Reasons for discontinuation during the 
LTE are presented in Figure 1. For pa-
tients who were originally randomised to 
abatacept 10 mg/kg and entered the LTE, 
42 (50.0%) were ongoing at Year 7.

Patient demographics 
and baseline characteristics
Demographics and baseline charac-
teristics for patients entering the LTE 
were comparable with the DB period, 
as reported previously (12-14). Clini-
cal characteristics, including duration 
of RA, were similar between treatment 
groups (Table I). Patients had a high 
degree of disease activity based on the 
mean number of tender and swollen 
joints.

Concomitant medications
Patients received MTX throughout the 
7-year cumulative study period (DB 
plus LTE periods). A small number of 
patients (14/219 [6.4%]) received an 
additional non-biologic DMARD dur-
ing the cumulative period: 7 (8.3%), 
4 (5.9%), and 3 (4.5%) patients in the 
abatacept 10 mg/kg, abatacept 2 mg/
kg, and placebo groups, respectively. 
Among those randomised to IV abata-
cept 10 mg/kg, one patient (1.2%) each 
year received additional non-biologic 
DMARDS, with the exception of Year 2 
(0) and Year 4 (2 patients). At baseline, 
50/84 (59.5%) patients randomised to 
IV abatacept 10 mg/kg were receiv-
ing steroids (mean [standard deviation; 
SD] oral dose was 6.2 [2.6] mg/day). At 

Years 1, 2, 3, 4, 5, 6, and 7, respectively, 
a total of 56/84 (66.7%), 49/73 (67.1%), 
48/66 (72.7%), 46/60 (76.7%), 41/54 
(75.9%), 37/48 (77.1%), and 34/43 
(79.1%) patients originally randomised 
to the 10-mg/kg group had received 
steroids at some point during treatment. 

Safety 
Mean (SD) exposure to IV abatacept 
during the cumulative period was 49.1 
(35.04) months, with a total exposure of 
1174.7 patient-years. Table II presents 
the safety summary through 7 years of 
treatment. There was no increase in the 
IRs of safety events between the DB 
and cumulative periods. During the 

LTE, 42 patients discontinued because 
of an AE; 29 of these patients discon-
tinued due to an SAE. 
The IR of AEs in the 7-year cumulative 
period was 366.91 events/100 patient-
years (Table II). The AEs reported most 
commonly during this period (exclud-
ing worsening of RA) were nasophar-
yngitis (31.4%), back pain (26.8%), 
headache (24.7%), upper respira-
tory tract infection (24.7%), diarrhoea 
(21.3%), bronchitis (21.3%), and hy-
pertension (20.2%). The IR of SAEs 
during the 7-year cumulative period 
was 17.59 events/100 patient-years 
(Table II). The most common SAEs 
were pneumonia (n=7; 2.4%), chest 

Table I. Baseline demographics and clinical characteristics for patients who entered the 
long-term extension.

Characteristic Abatacept Abatacept Placebo
 10 mg/kg 2 mg/kg  (n=67)
 (n=84) (n=68) 

Age, years 55.6 (12.6) 54.3 (11.5) 53.6 (11.9)
Weight, kg 78.1 (18.1) 78.3 (23.0) 82.2 (19.5)
Female, % 74  62  67
White, % 87  85  88
Duration of rheumatoid arthritis, years 9.9 (10.1)a 8.5 (7.8) 8.2 (8.4)b

Tender joint count 30.4 (11.4) 26.2 (10.3) 29.2 (11.4)
Swollen joint count 21.2 (7.6) 18.6 (7.8) 22.2 (8.5)
Pain score, 100 mm VAS 60.8 (21.3)a 65.2 (21.1)c 64.5 (18.6)
Physical function score, HAQ-DI 1.0 (0.6) 1.1 (0.6) 0.9 (0.6)
Patient global assessment of disease, 100 mm VAS 60.0 (21.2)a 59.2 (24.6) 61.2 (19.7)
Physician global assessment of disease, 100 mm VAS 61.3 (15.3)d 59.6 (17.9) 61.0 (16.0)
C-reactive protein, mg/dL 2.8 (2.2) 3.2 (2.4) 2.7 (2.2)
Rheumatoid factor positive, % 89  84  81
      
an=83; bn=66; cn=67; dn=82.
HAQ-DI: Health Assessment Questionnaire–Disability Index; VAS: visual analogue scale.
Values are mean (standard deviation), unless indicated otherwise.

Table II. Summary of safety during the double-blind and cumulative study periods.

Incidence rate per 100 patient-years Double-blind perioda  Cumulative periodb

(95% confidence interval) (IV abatacept, 10- and 2-mg/kg (All treatment groups 
 groups, Year 1, n=220) combined, baseline to 
  Year 7, n=287)

Adverse eventsc  489.73 (425.46, 561.03) 366.91 (325.40, 412.24)
Serious adverse events 20.04 (14.03, 27.74) 17.59 (14.80, 20.76)
Infections 94.15 (78.06, 112.58) 76.42 (66.84, 86.99)
Serious infections 2.10 (0.57, 5.38) 3.23 (2.25, 4.49)
Malignancies 2.11 (0.57, 5.40) 1.78 (1.09, 2.75)
Autoimmune events 0.53 (0.01, 2.93) 1.15 (0.61, 1.97)
    
aAll patients who received at least one dose of study medication (IV abatacept 10 or 2 mg/kg, plus 
MTX) during the double-blind period.
bAll patients who were originally randomised to IV abatacept (10 or 2 mg/kg), plus MTX, and received 
one dose, plus all patients who were originally randomised to placebo and entered the long-term exten-
sion (and subsequently received one dose of IV abatacept, plus MTX). Data includes events occurring 
up to 60 days after last infusion. 
cBacterial arthritis, pneumonia, tendon rupture, depression, and psoriasis resulted in discontinuation by 
two patients each; the remaining AEs resulted in discontinuation by no more than one patient.
IV: intravenous; MTX: methotrexate.
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pain (n=7; 2.4%), arthralgia (n=6; 
2.1%), osteoarthritis (n=6; 2.1%), basal 
cell carcinoma (n=6; 2.1%), and chole-
lithiasis (n=5; 1.7%).
Eight deaths were reported during the 
7-year cumulative period (two during 
the DB period and six during the LTE); 
all were considered unrelated or unlike-
ly to be related to the study drug by the 
investigators.

Infection
Infections and serious infections were 
reported in 229/287 (79.8%) and 
35/287 (12.2%) patients, respectively, 
during the 7-year cumulative period; 
respective IRs were 76.42 events/100 
patient-years and 3.23 events/100 pa-
tient-years (Table II). The serious in-
fections reported most frequently (≥1% 
of patients) in the cumulative period 
were pneumonia (n=7), abscess (n=3), 
and diverticulitis (n=3). There were no 
reports of opportunistic infections or 
tuberculosis.

Malignancy 
Twenty-four malignant neoplasms 
were reported in 20/287 (7.0%) pa-
tients in the cumulative period; the cu-
mulative IR of malignancies was 1.78 
events/100 patient-years (Table II). 
Cases of malignancy included 12 non-
melanoma skin cancers, 11 solid organ 
malignancies, and one haematologic 
malignancy (Supplementary Table I). 
All patients with malignant neoplasms 
related to the lungs were smokers or 
had a history of smoking. 

Autoimmune events 
A total of 15 autoimmune events were 
reported in 13/287 (4.5%) patients 
(Supplementary Table II), with an IR 
per 100 patient-years of 1.15 during the 
cumulative period (Table II); the most 
common event was psoriasis (n=7). All 
events were mild or moderate, with the 
exception of one case of severe multi-
ple sclerosis, which led to discontinu-
ation, and two cases of psoriasis that 
were considered severe and very se-
vere in one patient each. In both cases 
of psoriasis, patients had either a pre-
existing condition or a family history 
of psoriasis, and were subsequently 
discontinued from the study.

Efficacy
– Clinical efficacy
In patients originally randomised to IV 
abatacept 10 mg/kg who entered the 
LTE, ACR20, -50, and -70 response 
rates achieved at the end of the DB pe-
riod were maintained at Year 7 (Fig. 2). 

– Disease activity
The proportions of patients achiev-
ing DAS28 (CRP)-defined LDAS and 
remission at the end of the DB period 
were sustained throughout the LTE in 
patients originally randomised to the 
IV abatacept 10-mg/kg group (Fig. 
3). At Year 7 (n=33), 69.7% (95% CI: 
54.0, 85.4) and 51.5% (95% CI: 34.5, 
68.6) of patients achieved DAS28 
(CRP)-defined LDAS and remission, 
respectively, vs. 48.2% (95% CI: 37.4, 
58.9) and 25.3% (95% CI: 15.9, 34.7) 
at Year 1 (n=83; Fig. 3a). Sustainability 
of LDAS and remission from Year 1 to 
each subsequent year are summarised 
in Fig. 3B. Of patients who achieved 
LDAS or remission at Year 1 and re-
mained on treatment at Year 7 (and had 
available data at both time points), 77.8 
and 60.0% were in LDAS and remis-
sion, respectively, at Year 7 (Fig. 3b).

– Physical function and HRQoL
At baseline, LTE-treated patients origi-
nally randomised to IV abatacept 10 
mg/kg (n=84) had a mean (SD) mHAQ 

score of 1.0 (0.55). Reductions in mean 
mHAQ scores were observed by Month 
6, and the mean score remained <0.6 at 
all subsequent time points (Fig. 4a). At 
Year 1 (n=84) and Year 7 (n=38), 64.3% 
(95% CI: 54.0, 74.5) and 60.5% (45.0, 
76.1) of patients, respectively, achieved 
a normalised mHAQ score (≤0.5). Fig. 
4b presents the sustainability of this 
score from Year 1 to each yearly time 
point through Year 7. Of the patients 
who achieved a normalised mHAQ at 
Year 1, 81.5% maintained this level of 
function at Year 7 (Fig. 4b).
For patients originally randomised to 
abatacept 10 mg/kg, mean (SD) PCS 
and MCS scores, respectively, were 40.6 
(11.0) and 52.3 (9.9) at Year 1 (n=84), 
improved from 30.9 (8.1) and 46.3 
(12.1) at baseline. Mean (SD) scores 
were maintained at Year 7 for patients 
who remained on treatment: 42.0 (13.4) 
and 49.2 (11.4) for PCS and MCS, re-
spectively (n=38). Over the LTE, the 
proportions of patients achieving nor-
malised PCS or MCS scores (≥50) were 
maintained (Fig. 4c). 

– Multiple measures of efficacy
For patients with data available at each 
time point, the proportion who achieved 
multiple efficacy outcomes at the same 
time was evaluated to determine the ef-
fect of treatment on multiple disease as-
pects. The proportions of patients who 

Fig. 2. ACR20, -50, and -70 response rates. Data are for all patients originally randomised to IV 
abatacept 10 mg/kg plus MTX, who entered the long-term extension, with data available at the visit of 
interest (as-observed population), and are presented with 95% confidence intervals within parentheses. 
ACR: American College of Rheumatology; IV: intravenous; MTX: methotrexate.
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were originally randomised to abatacept 
10 mg/kg and who achieved both DAS28 
(CRP)-defined remission and a normal-
ised mHAQ score are shown in Fig. 5A. 
For patients who achieved an ACR50 re-

sponse at each yearly time point, the pro-
portions of patients who also achieved 
remission, normalised mHAQ, or nor-
malised PCS and MCS are shown in Fig. 
5B (as-observed population). 

Discussion
Reducing the signs and symptoms of 
RA and maintaining improvements 
over time are fundamental goals for bi-
ologic treatment. Consistent safety and 
tolerability are essential to ensure that 
patients remain on and adhere to treat-
ment, thereby optimising the potential 
to sustain a response. The data reported 
here for this long-term Phase 2b study 
in patients with established RA and 
an inadequate response to MTX dem-
onstrate the consistent safety and sus-
tained efficacy benefits observed with 
IV abatacept plus MTX treatment over 
7 years, the longest observational pe-
riod of patients on IV abatacept to date. 
Furthermore, we demonstrate that pa-
tients treated with abatacept plus MTX 
can achieve normalised levels of physi-
cal function (Fig. 4b) and quality of life 
(Fig. 4c) that are maintained through 7 
years of treatment.
Over 7 years (1174.7 patient-years of 
exposure), IV abatacept plus MTX 
was well tolerated and associated with 
consistent safety. No unexpected safety 
events were detected with long-term 
abatacept exposure relative to DB treat-
ment. IRs of AEs, SAEs, infections, and 
serious infections reported during the 
7-year cumulative period were compa-
rable to, or lower than, those observed 
during the 1-year DB period, and were 
at the lower end of the range reported 
with anti-tumour necrosis factor agents 
(22-25). These observations are con-
sistent with those reported in integrated 
analyses of data across the abatacept 
clinical trial programme, including 
>4000 patients with 12,132 patient-
years of exposure and up to 8 years of 
IV abatacept treatment (26), and 1879 
patients with 3086 patient-years of ex-
posure and up to 4.5 years of treatment 
with subcutaneous abatacept (27).
Compared with the general population, 
patients with RA have an elevated risk 
of malignancy – specifically lung can-
cer and lymphoma – even before the 
effect of treatment with biologic thera-
pies is considered (28, 29). Integrated 
analyses using standardised IRs have 
demonstrated that the risk of malignan-
cy observed with IV abatacept is within 
the range expected for patients with RA 
treated with non-biologic DMARDs 

Fig. 3. Proportions of patients in DAS28 (CRP)-defined LDAS or remission (a) over the 7-year treat-
ment period and (b) those who were in LDAS or remission at Year 1 who sustained their status over 
time. Data are for all patients originally randomised to IV abatacept 10 mg/kg plus MTX who entered 
the long-term extension, with data available at the visit of interest (as-observed population). Error 
bars represent 95% confidence intervals. LDAS and remission were defined as DAS28 (CRP) ≤3.2 
and <2.6, respectively. DAS28 (CRP): Disease Activity Score 28 (based on C-reactive protein); IV: 
intravenous; LDAS: Low Disease Activity State; MTX: methotrexate.
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(30). The IRs of malignancies over the 
cumulative 7-year period of this study 
did not increase with continued treat-
ment versus the DB period, and were 
consistent with previously reported IRs 
for IV abatacept-treated patients with 
RA (11, 31-34).
There is potential for an increased risk 
of autoimmune events with biologic 
therapies (35). In this current study, 
the IR of autoimmune events was not 
increased in the cumulative period 
compared with the DB period, and is 
consistent with previously reported IRs 
in other trials of IV abatacept in estab-
lished disease (11, 31-34).
Given the observation that some bio-
logic therapies may be associated with 
an increased risk of opportunistic in-
fections in patients with RA (36), it is 
clinically important that no opportun-
istic infections or cases of tuberculo-
sis were reported with IV abatacept 
during the 7-year cumulative period of 
this trial. These findings are in keeping 
with those from a Cochrane review of 
biologic therapies, which demonstrated 
no statistical differences between abata-
cept and control in the number of SAEs, 
AEs, serious infections, or withdrawals 
due to AEs (37). The Cochrane analy-
sis reported a significantly lower risk 
of SAEs with abatacept compared with 
most other biologics, and a significant-
ly lower risk of serious infections with 
abatacept versus infliximab and tocili-
zumab.
The safety and tolerability findings of 
this study were accompanied by sus-
tained clinical and functional benefits. 
Improvements in the signs and symp-
toms of RA, disease activity, and physi-
cal function achieved with initial ther-
apy were maintained throughout the 
LTE in patients remaining on treatment. 
Sustainability of treatment outcomes, 
in particular low disease activity, is 
important to demonstrate over time, 
as highlighted by EULAR and ACR 
guidelines (15). Here, we also evaluated 
the sustainability of normalised physi-
cal function, as this represents a tangi-
ble, real-life benefit to the patient. We 
assessed the proportion of patients ini-
tially achieving DAS28 (CRP)-defined 
LDAS and remission, and normalised 
mHAQ at Year 1, who sustained these 

Fig. 4. Physical function and health-related quality of life. (a) Mean (standard error) mHAQ scores 
over time; (b) proportions (95% confidence intervals) of patients achieving an mHAQ score of ≤0.5 
at Year 1 who sustained their response over time; (c) proportions of patients achieving SF-36 PCS or 
MCS normalisation over time (score ≥50). Data are for all patients originally randomised to IV abata-
cept 10 mg/kg plus MTX who entered the long-term extension, with data available at the visit of inter-
est (as-observed population). IV: intravenous; MCS: Mental Component Summary; mHAQ: modified 
Health Assessment Questionnaire; MTX: methotrexate; PCS: Physical Component Summary; SF-36: 
Short Form-36. 
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outcomes at each subsequent study-
year. Of the IV abatacept-treated pa-
tients in LDAS or remission at Year 
1, a large percentage who remained 
on treatment sustained their response 
when assessed at each follow-up year. 
Similarly, reductions in functional disa-
bility, as measured by the mHAQ, were 

maintained throughout the LTE, as was 
the proportion of patients sustaining a 
low level of physical disability (as in-
dicated by a normalised mHAQ score 
of ≤0.5) from Year 1 to each subse-
quent study-year. To determine whether 
clinical improvements translated into 
benefits for the patient, HRQoL was 

evaluated. PCS and MCS scores are 
particularly relevant as they encompass 
domains for pain, physical function, en-
ergy – fatigue, and social functioning – 
key concerns for patients with RA (38, 
39). In the present study, improvements 
seen in PCS and MCS during the DB 
period were maintained with continued 
treatment. Additionally, a proportion 
of this DMARD-refractory population 
with established disease achieved, and 
maintained, scores considered to be in 
the range of ‘normal’.
Multiple measures of efficacy were ex-
amined to evaluate more broadly the 
impact of treatment on multiple aspects 
of disease, in addition to assessing clin-
ical, functional, and HRQoL outcomes 
individually. At Year 7, >40% of all 
patients achieved remission together 
with normalised mHAQ. Similarly, 
among ACR50 responders, a consid-
erable proportion also achieved remis-
sion, normalised mHAQ, or PCS and 
MCS normalisation when assessed at 
yearly intervals. It has been suggested 
that some measures of clinical efficacy, 
such as tender and swollen joint counts, 
are poorly correlated to improvements 
in HRQoL (40, 41). These data, which 
evaluated the response to treatment 
from different endpoints, suggest that 
the clinical efficacy benefits seen with 
abatacept plus MTX are accompa-
nied by improvements in function and 
HRQoL that are meaningful to patients. 
The consistent safety and sustained ef-
ficacy observed in this study were sup-
ported by high patient retention rates. 
Indeed, >50% of patients who entered 
the LTE were still continuing treatment 
at the end of Year 7, with only 11% dis-
continuing due to lack of efficacy. 
All patients received MTX throughout 
the study, and the proportion of pa-
tients receiving steroids over 7 years 
remained relatively stable, and few pa-
tients received additional non-biologic 
DMARDs (14 over the cumulative pe-
riod), suggesting that the combination 
of IV abatacept plus MTX continues to 
provide benefits over time. 
These findings should be interpreted 
within the context of this clinical trial. 
Randomised patients had well-estab-
lished and severe disease, which may 
be atypical of daily clinical practice. 

Fig. 5. Multiple measures of efficacy. (a) Proportions of patients achieving both DAS28 (CRP)-de-
fined remission and normalised mHAQ over time; (b) proportions of ACR50 responders achieving 
DAS28 (CRP)-defined remission, normalised mHAQ, or normalised Short Form-36 PCS and MCS 
over time. Data are for all patients originally randomised to IV abatacept 10 mg/kg who entered the 
long-term extension, with data for each outcome available at the visit of interest (as-observed popula-
tion). Remission was defined as DAS28 (CRP) <2.6. Normalised mHAQ was defined as scores of ≤0.5; 
normalised PCS and MCS were defined as scores ≥50. ACR: American College of Rheumatology; 
DAS: Disease Activity Score; IV: intravenous; mHAQ: modified Health Assessment Questionnaire; 
MCS: Mental Component Summary; PCS: Physical Component Summary.
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Although the DB period of this trial was 
randomised and controlled, the LTE 
period was open-label, which can be 
subject to bias. As-observed data were 
used in these analyses to evaluate the 
efficacy over time of patients who re-
main on long-term treatment. This type 
of analysis, however, is vulnerable to 
the discontinuation of patients respond-
ing less well to treatment. However, an 
analysis of efficacy based on the intent-
to-treat population would not be appro-
priate given the objective, the length of 
the study, and the fact that patients dis-
continued for any number of reasons. 
Approximately 50% of patients discon-
tinued treatment during this LTE (Fig. 
1). As such, patient numbers decreased 
over this 7-year analysis, and efficacy 
results should be interpreted within this 
context. 
In summary, these data demonstrate the 
ability of IV abatacept, in combination 
with MTX, to deliver significant clini-
cal efficacy benefits that are maintained 
over the long term, coupled with con-
sistent safety and tolerability, in patients 
with established RA and an inadequate 
response to MTX. Importantly, some 
patients also experienced normalisa-
tion of physical function and HRQoL 
that persisted over time. These findings 
support the use of abatacept in patients 
with RA and an inadequate response to 
MTX, to obtain early, effective, and sus-
tained clinical and functional outcomes. 
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