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Abstract

Favorable efficacy and safety profiles have been demonstrated for abatacept in patients with rheumatoid arthritis (RA) in
randomized controlled trials, but these data require validation during long-term follow-ups in routine clinical practice. This
study explored long-term safety and retention rates in RA patients treated with intravenous abatacept in the Belgian cohort of
the international AbataCepT In rOutiNe clinical practice (ACTION) study (NCT02109666). This non-interventional, obser-
vational, longitudinal study included Belgian patients aged > 18 years with moderate-to-severe RA who started intravenous
abatacept treatment as first- or second/further-line biologic therapy in routine clinical practice. Between October 2010 and
December 2012, 141 patients were enrolled in this cohort, of whom 135 evaluable patients (6 biologic-naive; 129 previously
exposed to > 1 prior biologic disease modifying anti-rheumatic drugs) were eligible for the descriptive analysis; 131/135
were included in the effectiveness analysis. Mean disease duration was 10.5 years (standard deviation 9.7) before abatacept
initiation. RA patients presented with high disease activity and comorbidity rate, having failed multiple previous treatment
options. In this cohort, the 5-year abatacept retention rate was 34% (95% confidence interval, 23—45%) per protocol, and 51%
(95% confidence interval, 40—61%) when temporary discontinuations of abatacept > 84 days (n =24) were not considered as
treatment discontinuations. After 5 years of abatacept treatment, clinical outcomes were favorable [good/moderate European
League Against Rheumatism (EULAR) responses in 91.7% patients]. No new safety signals were detected for abatacept in
routine clinical practice. In this difficult-to-treat Belgian RA population, high retention rates, good clinical outcomes and
favorable safety profile were observed with abatacept.
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Introduction

Rheumatoid arthritis (RA) is an autoimmune disease char-
acterized by uncontrolled inflammation of the synovial tis-
sue in the joints. Following its natural course and when left
untreated, this chronic condition usually leads to progres-
sive joint damage, functional disability, impaired quality
of life [1-3] and shortened life expectancy [4, 5]. Over the
past years, novel treatment strategies and pharmacological
treatment options have been developed, aiming to reach and
maintain disease remission in order to prevent worsening
of structural damage, disability and allow patients to better
participate in daily life activities.

First-line treatment usually includes conventional
synthetic disease-modifying anti-rheumatic drugs (csD-
MARDs), among which methotrexate (MTX) is the most
widely used, often in combination with temporary glucocor-
ticoids. When treatment with csDMARD:s fails, biological
DMARDSs may be introduced [6].

Among the array of available biologicals, abatacept, a
fully humanized cytotoxic T-lymphocyte associated protein
4 (CTLA4)-Ig fusion protein, counteracts the progression
of joint damage by interfering with CD28-CD80/86 T cell
co-stimulation therewith alleviating the autoimmune inflam-
matory reaction [7] and by reducing cluster of differentiation
80/86 (CD80/86)-driven osteoclast formation [8, 9]. Abata-
cept is available in subcutaneous (SC) and intravenous (IV)
formulations. Favorable efficacy and safety profiles have
been demonstrated for abatacept in randomized controlled
trials (RCTs), both in biologic-naive and biologic-expe-
rienced RA patients [10-13]. In the long term, consistent
safety and sustained efficacy were shown for abatacept over
7 years in an extension trial of MTX-inadequate respond-
ers with established RA [14]. An acceptable safety profile
was also documented from the total clinical trial program
including the evaluation of safety data from 8 trials of the
IV abatacept clinical development program with abatacept
exposure up to 8 years [15].

Treatment responses in routine clinical practice may
however differ from those observed in clinical trials, as the
patient population is not subject to strict inclusion/exclu-
sion criteria and thus more diverse. For instance, overall,
lower treatment response rates to tumor necrosis factor
(TNF)-blocking agents have been reported in RA routine
clinical practice when compared to RCTs [16]. Therefore,
long-term efficacy and safety of treatment in a chronic dis-
ease such as RA require validation in routine medical prac-
tice. The AbataCepT In rOutiNe clinical practice (ACTION;
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ClinicalTrials.gov identifier: NCT02109666) study provided
crucial data on the retention of abatacept and prognostic
factors of retention in patients with RA in routine clinical
practice across Europe and Canada [17-19].

Determinants of response stability and treatment dis-
continuation are essential to guide physicians in decision
making of individualized treatment regimens [17]. As con-
comitant treatments, treatment histories, and demographic
characteristics of RA patients treated with abatacept may
vary substantially among countries due to differences in
terms of availability and access to biological agents, reim-
bursement policies (time to reimbursement and reimburse-
ment criteria, such as the minimum level of disease activity
[20]) and standards of care according to the social system
(e.g. glucocorticoid use) [21], the local perspective of reten-
tion rates and prognostic factors are assessed in this Belgian
cohort of the ACTION study.

Materials and methods
Study design and study population

This non-interventional, observational, longitudinal study
was conducted at 16 different centers in Belgium as part
of the international ACTION study [17]. It included adult
(= 18 years of age) moderate-to-severe RA patients enrolled
between October 2010 and December 2012, who started
treatment with I'V abatacept as first- or second/further-line
biologic therapy in routine clinical practice. Patients par-
ticipating in any interventional clinical trial on RA were not
included in the study.

According to the Belgian reimbursement criteria for
abatacept applicable at the time of study initiation, patients
with a 28-joint Disease Activity Score using C-reactive pro-
tein (DAS28[CRP])> 3.7 and without contraindications as
judged by the treating rheumatologist received abatacept
IV as second-line biological after failure of at least 2 csD-
MARD:s (including MTX) and at least one anti-TNF agent.
In 2011, IV abatacept became also reimbursed as first-line
biological treatment (after failure of 2 csDMARDs includ-
ing MTX) and patients receiving abatacept as first-line bio-
logic DMARD were allowed to enroll in the study. In 2013,
SC abatacept was introduced and reimbursed in Belgium,
allowing study patients to switch from IV to SC abatacept
administration (Fig. 1). For patients treated with abatacept
as first-line biological, follow-up was approximately every
3 months for maximum 2 years. Other patients had a follow-
up of maximum 3—5 years. Of note, this observational study
did not interfere with the physician’s routine clinical prac-
tice, and the decision to treat patients with abatacept was
made before their enrolment in the study.
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Fig. 1 Reimbursement timeline for abatacept in Belgium. Aba abata-
cept, ACTION AbataCepT In rOutiNe clinical practice, BE Belgium,
¢sDMARD:s conventional synthetic disease-modifying anti-rheumatic

The global study was conducted in accordance with the
Declaration of Helsinki, International Conference on Har-
monization’s Guideline for Good Clinical Practice and Good
Epidemiological Practice, and with the approval of the Cen-
tral Ethics Committee (Ethik-Kommission der Bayerischen
Landesirztekammer; IM101151) on November 1, 2008. The
Belgian part of the study has been approved by a Central
Ethics Committee (Commissie Medische Ethiek of the Uni-
versitaire Ziekenhuizen K.U.Leuven) on October 4, 2010.
All patients provided written informed consent.

Assessments

The primary study objective was to estimate the retention
rate (consecutive time on treatment) of abatacept in Belgian
RA patients treated over 24 months as first-line treatment or
over 36—60 months as second- or further treatment line in
routine clinical practice. The secondary study objective was
to identify major determinants of treatment discontinuation
(including temporary discontinuation and feasibility of treat-
ment restart) in Belgian RA patients treated with abatacept.

Clinical characteristics and effectiveness were reported
for patients with data available at baseline, assessed within
8 days after the first abatacept infusion. Patients who had
their clinical assessment more than 8 days after their first
abatacept infusion were not included in the effectiveness
analysis. Disease activity was evaluated using the 28-joint
disease activity score (DAS28), based either on erythrocyte
sedimentation rate (ESR) or C-reactive protein (CRP) [22,
23] according to physician’s choice, and clinical disease

drugs, EULAR European League Against Rheumatism, FU follow-
up, 1V intravenous, LPLYV last patient last visit, SC subcutaneous, 7CZ
tocilizumab, TNF tumor necrosis factor

activity index (CDAI) [24]. Data were either collected retro-
spectively at baseline (socio-demographics, disease history
and characteristics, prior RA treatments such as biologic or
csDMARDs, and other concomitant medication) or prospec-
tively (clinical and patient-reported outcomes) at baseline
and during follow-up with approximate 3-month intervals
(at the physician’s discretion).

Safety was evaluated in accordance with local regulations
and registered with the drug manufacturer’s global pharma-
covigilance department. Related treatment-emergent adverse
events (AEs) were assessed by the treating physician and
reported to the pharmacovigilance department. The rela-
tionship between the study drug and serious AE (SAE) was
judged by the treating physician. Safety was presented for
the entire enrolled population, regardless of prior or con-
comitant treatment.

Statistical analysis

Baseline demographic data and disease characteristics were
reported using descriptive statistics including sample size,
mean [standard deviation (SD)] for continuous variables or
frequency (%) for categorical variables. Descriptive analyses
were presented for all evaluable patients.

Abatacept retention rates with corresponding 95% con-
fidence intervals (CIs) were calculated based on the num-
ber of events (treatment discontinuations) estimated by
Kaplan—Meier analysis. Retention was defined as consecu-
tive time on treatment. Switches from IV to SC abatacept
during the study were not considered as events. Temporary
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abatacept discontinuations were defined as periods of more
than 84 days without abatacept doses in participants who
restarted subsequently. Temporary discontinuations were
deemed necessary by the responsible physician mainly in
case of interfering infections or surgery. Per protocol, these
temporary abatacept discontinuations were considered treat-
ment discontinuations (they were included in the number
of events in the Kaplan—Meier analysis). A separate analy-
sis was performed where these temporary discontinuations
were not considered treatment discontinuations (they were
excluded from the number of events in the Kaplan—Meier
analysis).

Potential explanatory variables of abatacept discontinu-
ation were identified using univariate analysis with a Cox-
proportional hazard model for clustered data to account
for dependence of data from patients enrolled by the same
investigator. Clinically relevant variables, known risk fac-
tors and prognostic factors with p <0.20 in the univariate
analysis were entered into a multivariate Cox proportional
hazards regression model. Co-linearity between potential
prognostic factors was assessed. Two categorical variables
were considered as colinear if the Chi-Square test p value
was <0.05 and V-Cramer > 0.5. Results were presented
as hazard ratios (HRs) with corresponding 95% CI and p

values. Multivariate analyses were performed considering
clinical disease activity both as continuous and categorical
value (< median, > median). No imputation for missing data
was used.

Frequencies of AEs were summarized descriptively.

Results
Study population

Between October 2010 and December 2012, 141 patients
were enrolled (consented and screened) in this cohort, of
whom 135 evaluable patients (6 biologic-naive and 129
previously exposed to> 1 prior biologic) were eligible for
the descriptive analysis (Fig. 2). Of these, 97% (131/135)
were included in the effectiveness analysis (4 patients were
excluded as their baseline clinical assessment took place
more than 8 days after their first abatacept infusion). The
mean number of DMARDs received prior to enrolment
in the study was 2.15 (Table 1). Only 13 (9.6%) patients
received >3 DMARDs prior to treatment with abatacept.
Overall, 93.3% (126/135) patients received anti-TNF
treatment(s) before abatacept initiation: of these, 58.7%

N=141

Consented and screened

Did not meet inclusioncriteria

N=6 Baseline assessment not accurate”
N=4
Patient population evaluable for Patient Ropulatlon evaluabole for
- . 0 effectiveness N=131 (93%)
descriptive analysis N=135 (96%) ) . .
¢ Primary endpoint:retention rate
Discontinued N=53
¢ Lack of efficacy n=37
Discontinued N=1 First-line Second-line ¢ |Intolerancen=5
* Intolerance N=6 N=129 ¢ Remission n=2
¢ Adverse eventn=7

¢ Bad compliancen=2

Fig.2 Patient disposition. N total number of patients per category, n number of patients per category ~Clinical assessment was performed not

later than 8 days after the first abatacept infusion
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Table 1 Baseline demographics and clinical characteristics

Characteristics Value
Age, years 57.04 (11.75)
Female, n (%) 104 (77.0)
BMI, kg/m? 26.63 (6.04)
BMI category, n (%)
<25 kg/m? 70 (51.9)
>25 kg/m? and < 30 kg/m? 41 (30.4)
>30 kg/m? and < 35 kg/m? 14 (10.4)
>35 kg/m? 10 (7.4)
RA duration in years 10.54 (9.66)
ESR (mL) 24.88 (22.94)
CRP (mg/L) 10.68 (18.84)
TIC28 9.82 (6.57)
SJC28 5.81 (5.17)
DAS28 (ESR) 5.21 (1.02)
DAS28 (CRP) 4.72 (1.09)
CDAI 28.53 (11.11)
SDAI 29.91 (11.88)
PtGA, VAS 100 mm 65.30 (20.95)
HAQ-DI 1.23 (0.65)

RF positive, n/N (%)
Anti-CCP positive, n/N (%)

79/103 (76.7)
63/88 (71.6)

Presence of cardiovascular risk factors, n (%) 56 (41.8)
> 1 Co-morbidity, n (%) 67 (49.6)
Number of prior non-biologic DMARDs 2.15 (1.05)
Number of prior anti-TNFs 1.44 (0.81)
Concomitant treatment, n (%)
Monotherapy 34 (25.2)
MTX only 79 (58.5)
MTX + other csDMARD 4(3.0)
Other csDMARD only 18 (13.3)
GC use, n (%)
No GC 23 (17.0)
GC introduced at abatacept initiation 14 (10.4)
Continuous use of GC 70 (51.9)
Stop GC at abatacept initiation 28 (20.7)

Data were aggregated for 1st (n=6) and 2nd/further treatment lines
(n=129). Data are mean (SD) unless indicated otherwise

BMI body mass index, CCP cyclic citrullinated protein antibody,
CDAI clinical disease activity index, CRP C-reactive protein, DAS28
28-joint disease activity score, csDMARD conventional synthetic dis-
ease-modifying anti-rheumatic drug, ESR erythrocyte sedimentation
rate, GC glucocorticoid, HAQ-DI health assessment questionnaire
disability index, MTX methotrexate, N number of patients for which
the results are known by the physician, n (%) number (percentage) of
patients in each category, PftGA patient global assessment of disease
activity, RA rheumatoid arthritis, RF rheumatoid factor, SDAI simpli-
fied disease activity index, SJC swollen joint count, 7JC, tender joint
count, TNF tumor necrosis factor, VAS visual analog scale

(74/126) received 1 prior anti-TNF agent and 41.3% (52/126)
received 2 or more prior anti-TNF agents. Moreover, 27.4%
(37/135) patients received biologic treatment(s) not based
on anti-TNF agents prior to abatacept treatment. Reasons for
discontinuation of the last biologic treatment before study
enrolment were reported for 84 patients and included pri-
mary inefficacy 31% (26/84), secondary inefficacy 53.6%
(45/84), safety and tolerability 13.1% (11/84), and other
unspecified reasons 2.4% (2/84).

During the study, 54 patients discontinued treatment and
37 patients switched to SC abatacept administration. Base-
line characteristics of the patients who discontinued treat-
ment due to lack of efficacy are analyzed in supplementary
Table S1. Ten patients were lost to follow-up.

The mean age of patients initiating abatacept was
57 years, the majority (77.0%) were females and 51.9% had
a body mass index (BMI) < 25 kg/m?. Overall, patients had a
mean disease duration of 10.5 years (SD, 9.7) before abata-
cept initiation and showed a DAS28 (CRP) of 4.7, a mean
CDALI of 28.5 and a mean simplified disease activity index
(SDAI) of 29.9 (Table 1).

Percentages of patients presenting with risk factors of
disease progression were 71.6% for anti-cyclic citrullinated
peptide (CCP) antibody positive (n/N=63/88) and 76.7% for
rheumatoid factor positive (n/N="79/103) (Table 1).

Approximately half of the patients (49.6%, n=67) pre-
sented at least one comorbidity at enrolment (Table 1). The
most commonly reported comorbidities were endocrine
metabolic disorders (20.9%, n=24), respiratory disease
(20.0%, n=23), cardiovascular and/or cerebrovascular
disease (18.3%, n=21). Other co-morbidities reported at
baseline included infections and infestations (6.1%, n="7),
hepatic disease (5.2%, n=6), renal disorders (4.3%, n=5),
and neoplasms in the past (6.1%, n=7).

On average, patients received two non-biologic csD-
MARD:s prior to enrolment in the study and one anti-TNF
agent (Table 1). Twenty-five percent of patients initiated
abatacept as monotherapy, whereas the majority (61.5%)
initiated abatacept in combination with MTX (58.5% MTX
alone and 3.0% MTX plus another csDMARD). Most
patients (52%) received glucocorticoids prior to abatacept
initiation and continued these upon abatacept initiation. Ten
percent of patients started glucocorticoids, whereas 21% of
patients discontinued glucocorticoid treatment at abatacept
introduction (Table 1).

Five-year retention and clinical outcomes

The crude retention rates were 76% (95% CI 68—83%) at
12 months, 64% (95% CI 55—72%) at 24 months and 34%
(95% CI 23—-45%) at 60 months in the per-protocol analy-
sis (Fig. 3a). When temporary discontinuations of abatacept
were not considered treatment discontinuations, retention
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Fig. 3 Five-year abatacept
retention rates a per protocol
(i.e. considering temporary
discontinuations as treatment
discontinuations), b when tem-
porary discontinuations were
not considered as treatment
discontinuations, and ¢ in over-
all population (OL), bio-naive
patients (BN), patients receiving
1 previous anti-TNF (AT1) or
more than 1 previous anti-TNF
(AT2) before first abatacept
infusion
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rates were 80% (95% CI 72—86%) at 12 months, 73% (95%
CI 64—80%) at 24 months and 51% (95% CI 40—61%) at
60 months (Fig. 3b). Patient retention rates estimated by
Kaplan—Meier analysis over 60 months by prior exposure to
anti-TNFs are illustrated in Fig. 3c. The 12-month retention
rate was 83% (95% CI 27-97%) in biologic-naive patients,
77% (95% CI 66-85%) in patients who received only 1 anti-
TNF before abatacept initiation and 81% (95% CI 67-90%) in
patients who received more than 1 anti-TNF before abatacept
initiation. At 24 months, the retention rate was 83% (95% CI
27-97%) in biologic-naive patients, 71% (95% CI 59-80%) in
patients receiving only 1 anti-TNF and 71% (95% CI 55-81%)
in patients receiving > 2 anti-TNF before abatacept initiation.
The overall crude retention rate at 60 months was 47% (95%
CI 30-62%) in patients with >?2 previous biologic failures.

Over 5 years, the most common reasons for discontinuation
of abatacept (n=>54) were lack of efficacy (n=37) and intoler-
ance and safety (n=13) (Fig. 2). Potential explanatory vari-
ables of abatacept discontinuation were investigated using uni-
variate analysis. In total, three variables were retained from the
univariate analysis and introduced in the multivariate model.
Those factors were reason for discontinuation of last biological
agent (p=0.0233), clinical disease activity (p=0.0779) and
cardiovascular comorbidity (p=0.1960). No significant factors
were retained from the multivariate analysis; only a tendency
for less likely discontinuation of abatacept was seen (p <0.10,
not significant) in patients with higher CDALI at baseline (data
not shown). Patients who discontinued abatacept treatment due
to lack of efficacy had a significantly shorter disease dura-
tion, higher CRP concentrations and a higher number of prior
DMARD:s at baseline as compared to the rest of the study
population (Supplementary Table S1). At the time of discon-
tinuation, these patients had a mean DAS28 (CRP) +SD of
3.82+1.31 and a DAS28 (ESR)+SD of 3.75 +1.34.

After 6 months, the proportion of patients obtaining
good/moderate European League Against Rheumatism

Fig.4 European League
Against Rheumatism (EULAR)

Good responders

(EULAR) response was 75.3% (n/N=55/73) and this
proportion further increased over time. Good/moderate
EULAR responses were reached for 80% (52/65) of patients
at 12 months, 87.5% (49/56) of patients at 24 months and
91.7% of patients (11/12) at 60 months (Fig. 4).

Temporary discontinuation of abatacept

During the study, 24 patients interrupted abatacept treatment
for > 84 days, after which they restarted treatment (tem-
porary discontinuation). In this group, the DAS28 (CRP)
before discontinuation and at restart was stable (3.4 [SD,
1.06] versus 3.6 [SD, 1.08], respectively [n=15]). Patients
who temporary discontinued abatacept treatment did not
negatively impact the retention in this cohort (Fig. 5).

Safety

For 40 out of 135 patients, one or more AEs were reported
during the study. Overall, 24 cases of AEs and 36 cases
of SAEs were reported in these 40 patients. Seven (5.2%)
patients discontinued abatacept treatment due to an SAE, and
four (3.0%) patients due to an AE. Out of the 22 infections
reported, 10 were categorized as serious. Two participants
died (necrotizing pancreatitis and complications of bronchi-
ectasis) possibly (not probably) related to the treatment as
assessed by the investigator. Overall no new safety signals
were detected for abatacept in routine clinical practice.

Discussion

The Belgian ACTION cohort represents a difficult-to-treat
patient population with moderate-to-severe RA, several risk
factors for disease progression and multiple co-morbidi-
ties and refractoriness to several treatment options before

B Moderate responders B Non-responders

response over 5 years of abata- 100 ~
cept treatment. EULAR Euro-
pean League Against Rheuma- *2 80 4
tism, N number of patients with ,f_:
ilabl It i ©
available results per category & 60 -
o
&
& 40 4
o
o 51,8
o 20 - 342 43,1 41,7
0
6 months 12 months 24 months 60 months
N=73 N=65 N=56 N=12
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Fig.5 Impact of temporary dis- 100 -
continuation on patient retention
rate. Red line indicates patients
who temporary discontinued 80
abatacept and blue line indicates
the rest of the study population. )
ABA abatacept <
2 60
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exposure to abatacept. Despite this profile, the 5-year abata-
cept retention rate in this cohort was 34% (per protocol) and
51% when temporary discontinuations of abatacept> 84 days
(n=24) were not considered as treatment discontinuations.
In addition, good clinical outcomes (good/moderate EULAR
responses in 91.7% of patients after 5 years) could be dem-
onstrated for Belgian RA patients treated with abatacept
in routine clinical practice. Temporary discontinuation of
abatacept did not have major clinical consequences, which
might be different from anti-cytokine therapies where taper-
ing is associated with a number of flares [25]. The favorable
safety profile of abatacept was consistent with what has been
reported in RCTs and in clinical practice [15, 26].

The efficacy of abatacept observed in the Belgian
ACTION cohort is consistent with recent French registry data
[27]. In the Orencia and Rheumatoid Arthritis registry, reten-
tion rates at 6 months ranged from 58.5 to 76.0% depend-
ing on whether abatacept was initiated as monotherapy or in
combination with csDMARDs [27]. With its robust design
and the long-term (5-year) follow-up window, the ACTION
study further complements this information obtained from
registries. However, in the global ACTION study, abatacept
retention rates varied between countries (with highest reten-
tion rates reported for the Belgian cohort [28]), an aspect
that has also been observed in a recent publication on abata-
cept retention in nine European countries [29]. Concomitant
treatments, treatment histories, demographic characteristics
and reimbursement policies may differ substantially between
countries, thus, stressing the need for a local perspective.

Contextualizing the Belgian ACTION results within
broader national data is of interest; however, comparison to
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Belgian cohorts of other biologicals is complicated by dif-
ferences in study design [30-32]. For golimumab, baseline
disease activity in the Belgian population of the GO-MORE
trial was lower and 6-month remission rates were higher than
in the rest of the world (DAS28 [ESR] 43.1% versus 23.2%;
p <0.0001 and SDAI 22.0% versus 13.8%; p=0.01) [30].
For infliximab, sustained clinical benefit could be demon-
strated over a 7-year period of time [32]. Mean DAS for
patients still on treatment was 3.0 (standard error [SE] 0.1)
at year 4 and remained at the same level until year 7 (3.0 [SE
0.1]) [32]. Of note, a recent retrospective study conducted at
seven centers in Japan demonstrated that abatacept had the
highest overall retention rate and the lowest discontinuation
rate in clinical practice, based on toxic AEs among seven
biologics (tocilizumab, etanercept, infliximab, abatacept,
adalimumab, golimumab, and certolizumab pegol) for RA
[33].

Recent data from the AGREE (Abatacept trial to Gauge
Remission and joint damage progression in MTX-naive
patients with Early Erosive rheumatoid arthritis) trial indi-
cate that timely induction of abatacept in combination with
MTX may be followed by dose reduction in patients with
early RA as remission is sustained [34]. Similarly, remis-
sion in patients with early RA could be maintained follow-
ing reduction or withdrawal of the TNF inhibitor, etanercept
[35]. In addition to these findings, the data on temporary
discontinuation in the Belgian ACTION cohort are reassur-
ing as they demonstrate that, even in a refractory patient
population, treatment interruptions are not associated with
major clinical consequences. According to the Belgian reim-
bursement criteria, switching between biological DMARDs
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is justified if the patient reaches a DAS28 score of 3.7 or
above. In this cohort, patients who discontinued abatacept
due to inefficacy presented a mean DAS28 > 3.8, indicating
that the patients were indeed not well controlled and that
physicians were following the guidelines (DAS28>3.7).
Patients who discontinued abatacept due to inefficacy in
this cohort presented significantly higher number of prior
csDMARDs, higher CRP level and shorter disease duration.
Most of the patients enrolled (95.6%) in the Belgian
ACTION cohort received abatacept as second- or further
line treatment, in concordance with the EULAR 2010 rec-
ommendations and reimbursement policies of abatacept
applicable until 2011 in Belgium. Whereas abatacept is
reimbursed as first-line treatment in Belgium since 2011,
EULAR guidelines were only adapted in 2013 and served
as the main treatment guidance for physicians, explaining
the limited number of patients receiving first-line abatacept
included in this study. While abatacept retention rates at
24 months were higher in earlier versus later lines in the
global study [17], the number of patients receiving first-
line abatacept was too small in the Belgian cohort to draw
any conclusions on first- versus later lines. In 2013, dur-
ing the follow-up period of the study, SC abatacept became
available on the Belgian market, allowing patients in routine
practice to opt for a more convenient formulation. IV and SC
abatacept administration have shown equal efficacy in RA
patients [36]. Thus, switching from I'V to SC administration
could be considered indicative for a patient/physician’s pref-
erence for SC formulation. In this cohort reflecting routine
clinical care, 35 patients switched from I'V to SC administra-
tion and they did not show a significant change in DAS28.
Despite the EULAR recommendations suggesting that
biological DMARDs should be used in combination with
MTX in RA treatment [37], in general up to one-third of
patients with RA are treated with monotherapy [38]. It has
been demonstrated that efficacy and safety of abatacept ini-
tiated alone or in combination with csDMARD:s is similar
and that abatacept monotherapy may thus serve as an alter-
native when csDMARDs are not adequate [39]. A different
study showed that adding MTX to abatacept did not fur-
ther improve treatment response in patients with RA after
non-TNF inhibitor inadequate response [40]. In the Belgian
ACTION cohort, the majority of patients initiated abatacept
with MTX and one quarter received abatacept as monother-
apy. More than half of the patients in the Belgian ACTION
cohort had already received glucocorticoids before abatacept
initiation and continued the treatment. However, 10% of the
patients initiated glucocorticoid treatment in combination
with abatacept and 21% discontinued glucocorticoid use
upon abatacept initiation. While information on concomi-
tant use of glucocorticoids and biological agents is scarce,
studies have provided evidence that treatment with biologic
agents may reduce the use of glucocorticoids [41-43].

Predictors of retention differ between the international
ACTION study and the Belgian ACTION cohort. While in
the international ACTION study patients had a significantly
lower risk of abatacept discontinuation if they were anti-CCP
positive, had failed <2 anti-TNF agents, or had a cardiovascular
comorbidity at abatacept initiation [44], patients in the Belgium
ACTION cohort tended only to discontinue abatacept less likely
(p<0.10, not significant) with higher CDAI. Using two large
United States insurance claims databases, it was recently shown
that abatacept is associated with a 20% reduced risk of cardio-
vascular diseases when compared to TNF inhibitor [45].

The following limitations inherent to the design of non-
randomized trials conducted in routine clinical practice should
be noted: referral and channeling bias, lack of an active com-
parator and loss of patient follow-up (n=10). Moreover, due
to the low number of biologic-naive patients (n=6), it is not
possible to draw any conclusions on the comparison between
the different groups. While the study was also limited by miss-
ing data, a clear study strength included the assessment of
long-term experience with abatacept in routine clinical prac-
tice in the Belgian cohort of the ACTION study.

Conclusion

The Belgian cohort of the ACTION study included RA
patients with high disease activity, having failed multiple pre-
vious treatment options and presenting with a high comorbid-
ity rate. In this difficult-to-treat RA population, high retention
rates and good clinical outcomes were observed with abata-
cept, consistent with the high retention levels of abatacept [V
seen in the overall ACTION study population and in clinical
practice. The favorable safety profile of abatacept, as known
from the RCT data, was confirmed in routine clinical practice
in this RA population. Temporary discontinuation of >2 con-
secutive abatacept infusions was not associated with major
clinical consequences in this cohort.

Acknowledgements The authors would like to thank the participants
in this trial and acknowledge the assistance of all the investigators,
study nurses, clinicians, laboratory personnel and other staff members
in conducting the study. The authors thank the Modis platform for
editorial assistance and manuscript coordination, on behalf of Bristol-
Myers Squibb. Anne-Theres Henze (Modis c/o Bristol-Myers Squibb)
provided medical writing support and Sophie Timmery (Modis c/o
Bristol-Myers Squibb) coordinated the manuscript development and
editorial support.

Author contributions RW was involved in the study conception. All
authors were involved in the data interpretation, contributed to the
data analysis and reviewed and approved the final publication. All co-
authors take full responsibility for the integrity of the study and the
final version of the manuscript.

Funding Bristol-Myers Squibb sponsored the study and supported all
costs.

@ Springer



Rheumatology International

Availability of data and material BMS policy on data sharing may be
found at https://www.bms.com/researchers-and-partners/independen
t-research/data-sharing-request-process.html.

Compliance with ethical standards

Conflict of interest R Westhovens was involved in Advisory Boards for
Celltrion, Galapagos-Gilead. SE Connolly, M Chartier, S Robert and
F Baeke are employees of, and hold stock in, Bristol-Myers Squibb.
Y Elbez was employee of a CRO company (Excelya) contracting with
Bristol-Myers Squibb. J Margaux, M Vanden Berghe, M Maertens, M
Van Den Berghe and M Malaise have nothing to declare.

Ethics approval The global study was conducted in accordance with
the Declaration of Helsinki, International Conference on Harmoniza-
tion’s Guideline for Good Clinical Practice and Good Epidemiologi-
cal Practice, and with the approval of the Central Ethics Committee
(Ethik-Kommission der Bayerischen Landesérztekammer; IM101151)
on November 1, 2008. The Belgian part of the study has been approved
by a Central Ethics Committee (Commissie Medische Ethiek of the
Universitaire Ziekenhuizen K.U.Leuven) on October 4, 2010.

Informed consent All patients provided written informed consent.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long
as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons licence, and indicate if changes
were made. The images or other third party material in this article are
included in the article’s Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in
the article’s Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

Westhovens R, Connolly SE, Margaux J, Vanden Berghe M, Maertens
M, Van Den Berghe M, Elbez Y, Chartier M, Baeke F, Robert S,
Malaise M (2018) Up to 5-year retention of abatacept in Belgian
patients with moderate-to-severe RA: prospective data from the
real-world action study. Ann Rheum Dis 77(Suppl):A1393

Westhovens R, Connolly SE, Margaux J, Vanden Berghe M, Maertens
M, Van Den Berghe M, Elbez Y, Chartier M, Baeke F, Robert S,
Malaise M (2018) Up to 5-Year Retention of Abatacept in Belgian
Patients with Moderate-to-Severe RA: Prospective Data from a
Real-World Study. In: Poster 8; Presented at 22nd Belgian Con-
gress on Rheumatology, 26-28 September 2018, Spa, Belgium

1. Brouwer WB, van Exel NJ, van de Berg B, Dinant HJ, Koop-
manschap MA, van den Bos GA (2004) Burden of caregiving:
evidence of objective burden, subjective burden, and quality of
life impacts on informal caregivers of patients with rheumatoid
arthritis. Arthritis Rheum 51(4):570-577. https://doi.org/10.1002/
art.20528

2. Rupp I, Boshuizen HC, Jacobi CE, Dinant HJ, van den Bos GA
(2004) Impact of fatigue on health-related quality of life in rheu-
matoid arthritis. Arthritis Rheum 51(4):578-585. https://doi.
org/10.1002/art.20539

3. Pollard L, Choy EH, Scott DL (2005) The consequences of rheu-
matoid arthritis: quality of life measures in the individual patient.
Clin Exp Rheumatol 23(5 Suppl 39):S43-52

@ Springer

10.

11.

12.

13.

14.

15.

16.

Yelin E, Trupin L, Wong B, Rush S (2002) The impact of func-
tional status and change in functional status on mortality over
18 years among persons with rheumatoid arthritis. ] Rheumatol
29(9):1851-1857

Minaur NJ, Jacoby RK, Cosh JA, Taylor G, Rasker JJ (2004) Out-
come after 40 years with rheumatoid arthritis: a prospective study
of function, disease activity, and mortality. J] Rheumatol Suppl
69:3-8

BCFI (Belgisch Centrum voor Farmacotherapeutische Infor-
matie) Chronische artritis. https://www.bcfi.be/nl/chapt
ers/10?frag=6759. Accessed 5 Aug 2019

Moreland L, Bate G, Kirkpatrick P (2006) Abatacept. Nat Rev
Drug Discov 5(3):185-186. https://doi.org/10.1038/nrd 1989
Bozec A, Zaiss MM, Kagwiria R, Voll R, Rauh M, Chen Z, Muel-
ler-Schmucker S, Kroczek RA, Heinzerling L, Moser M, Mellor
AL, David JP, Schett G (2014) T cell costimulation molecules
CD80/86 inhibit osteoclast differentiation by inducing the IDO/
tryptophan pathway. Sci Transl Med 6(235):235ra260. https://doi.
org/10.1126/scitranslmed.3007764

Harre U, Georgess D, Bang H, Bozec A, Axmann R, Ossipova
E, Jakobsson PJ, Baum W, Nimmerjahn F, Szarka E, Sarmay G,
Krumbholz G, Neumann E, Toes R, Scherer HU, Catrina Al,
Klareskog L, Jurdic P, Schett G (2012) Induction of osteoclas-
togenesis and bone loss by human autoantibodies against citrul-
linated vimentin. J Clin Investig 122(5):1791-1802. https://doi.
org/10.1172/jci60975

Kremer JM, Peterfy C, Russell AS, Emery P, Abud-Mendoza C,
Sibilia J, Becker JC, Westhovens R, Genant HK (2014) Longterm
safety, efficacy, and inhibition of structural damage progression
over 5 years of treatment with abatacept in patients with rheu-
matoid arthritis in the abatacept in inadequate responders to
methotrexate trial. J] Rheumatol 41(6):1077-1087. https://doi.
org/10.3899/jrheum.130263

Genovese MC, Becker JC, Schiff M, Luggen M, Sherrer Y, Kre-
mer J, Birbara C, Box J, Natarajan K, Nuamah I, Li T, Aranda
R, Hagerty DT, Dougados M (2005) Abatacept for rheumatoid
arthritis refractory to tumor necrosis factor alpha inhibition. N
Engl J Med 353(11):1114-1123. https://doi.org/10.1056/NEJMo
a050524

Kremer JM, Genant HK, Moreland LW, Russell AS, Emery P,
Abud-Mendoza C, Szechinski J, Li T, Ge Z, Becker JC, West-
hovens R (2006) Effects of abatacept in patients with methotrex-
ate-resistant active rheumatoid arthritis: a randomized trial. Ann
Intern Med 144(12):865-876. https://doi.org/10.7326/0003-4819-
144-12-200606200-00003

Weinblatt M, Combe B, Covucci A, Aranda R, Becker JC, Key-
stone E (2006) Safety of the selective costimulation modulator
abatacept in rheumatoid arthritis patients receiving background
biologic and nonbiologic disease-modifying antirheumatic drugs:
a one-year randomized, placebo-controlled study. Arthritis Rheum
54(9):2807-2816. https://doi.org/10.1002/art.22070
Westhovens R, Kremer JM, Emery P, Russell AS, Alten R, Barre
E, Dougados M (2014) Long-term safety and efficacy of abatacept
in patients with rheumatoid arthritis and an inadequate response
to methotrexate: a 7-year extended study. Clin Exp Rheumatol
32(4):553-562

Weinblatt ME, Moreland LW, Westhovens R, Cohen RB, Kelly
SM, Khan N, Pappu R, Delaet I, Luo A, Gujrathi S, Hochberg MC
(2013) Safety of abatacept administered intravenously in treatment
of rheumatoid arthritis: integrated analyses of up to 8 years of
treatment from the abatacept clinical trial program. J Rheumatol
40(6):787-797. https://doi.org/10.3899/jrheum.120906

Kievit W, Fransen J, Oerlemans AJ, Kuper HH, van der Laar
MA, de Rooij DJ, De Gendt CM, Ronday KH, Jansen TL, van
Oijen PC, Brus HL, Adang EM, van Riel PL (2007) The effi-
cacy of anti-TNF in rheumatoid arthritis, a comparison between


https://www.bms.com/researchers-and-partners/independent-research/data-sharing-request-process.html
https://www.bms.com/researchers-and-partners/independent-research/data-sharing-request-process.html
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1002/art.20528
https://doi.org/10.1002/art.20528
https://doi.org/10.1002/art.20539
https://doi.org/10.1002/art.20539
http://www.bcfi.be/nl/chapters/10?frag=6759
http://www.bcfi.be/nl/chapters/10?frag=6759
https://doi.org/10.1038/nrd1989
https://doi.org/10.1126/scitranslmed.3007764
https://doi.org/10.1126/scitranslmed.3007764
https://doi.org/10.1172/jci60975
https://doi.org/10.1172/jci60975
https://doi.org/10.3899/jrheum.130263
https://doi.org/10.3899/jrheum.130263
https://doi.org/10.1056/NEJMoa050524
https://doi.org/10.1056/NEJMoa050524
https://doi.org/10.7326/0003-4819-144-12-200606200-00003
https://doi.org/10.7326/0003-4819-144-12-200606200-00003
https://doi.org/10.1002/art.22070
https://doi.org/10.3899/jrheum.120906

Rheumatology International

18.

19.

20.

21.

22.

23.

24.

25.

26.

randomised controlled trials and clinical practice. Ann Rheum Dis
66(11):1473-1478. https://doi.org/10.1136/ard.2007.072447

. Nusslein HG, Alten R, Galeazzi M, Lorenz HM, Nurmohamed

MT, Bensen WG, Burmester GR, Peter HH, Peichl P, Pavelka
K, Chartier M, Poncet C, Rauch C, Le Bars M (2016) Efficacy
and prognostic factors of treatment retention with intravenous
abatacept for rheumatoid arthritis: 24-month results from an
international, prospective, real-world study. Clin Exp Rheumatol
34(3):489-499

Nusslein HG, Alten R, Galeazzi M, Lorenz HM, Boumpas D,
Nurmohamed MT, Bensen WG, Burmester GR, Peter HH,
Rainer F, Pavelka K, Chartier M, Poncet C, Rauch C, Bars ML
(2014) Real-world effectiveness of abatacept for rheumatoid
arthritis treatment in European and Canadian populations: a
6-month interim analysis of the 2-year, observational, prospec-
tive ACTION study. BMC Musculoskelet Disord 15:14. https://
doi.org/10.1186/1471-2474-15-14

Alten R, Mariette X, Lorenz HM, Niillein H, Galeazzi M, Navarro
F, Chartier M, Heitzmann J, Poncet C, Rauch C, Le Bars M (2019)
Predictors of abatacept retention over 2 years in patients with
rheumatoid arthritis: results from the real-world ACTION study.
Clin Rheumatol 38(5):1413-1424. https://doi.org/10.1007/s1006
7-019-04449-w

Putrik P, Ramiro S, Kvien TK, Sokka T, Uhlig T, Boonen A
(2014) Variations in criteria regulating treatment with reimbursed
biologic DMARDs across European countries. Are differences
related to country’s wealth? Ann Rheum Dis 73(11):2010-2021.
https://doi.org/10.1136/annrheumdis-2013-203819

Alten R, Feist E, Lorenz HM, Nusslein H, Voll RE, Chartier M,
Elbez Y, Rauch C (2019) Abatacept retention and clinical out-
comes in rtheumatoid arthritis: real-world data from the German
cohort of the ACTION study and a comparison with other par-
ticipating countries. Clin Rheumatol 38(11):3049-3059. https://
doi.org/10.1007/s10067-019-04648-5

Prevoo ML, van’t Hof MA, Kuper HH, van Leeuwen MA, van de
Putte LB, van Riel PL (1995) Modified disease activity scores that
include twenty-eight-joint counts. Development and validation
in a prospective longitudinal study of patients with rheumatoid
arthritis. Arthritis Rheum 38(1):44-48. https://doi.org/10.1002/
art.1780380107

Wells G, Becker JC, Teng J, Dougados M, Schiff M, Smolen J,
Aletaha D, van Riel PL (2009) Validation of the 28-joint Disease
Activity Score (DAS28) and European League Against Rheu-
matism response criteria based on C-reactive protein against
disease progression in patients with rheumatoid arthritis, and
comparison with the DAS28 based on erythrocyte sedimentation
rate. Ann Rheum Dis 68(6):954-960. https://doi.org/10.1136/
ard.2007.084459

Aletaha D, Smolen J (2005) The Simplified Disease Activity
Index (SDAI) and the Clinical Disease Activity Index (CDAI):
a review of their usefulness and validity in rheumatoid arthritis.
Clin Exp Rheumatol 23(5 Suppl 39):S100-108

Fautrel B, Pham T, Alfaiate T, Gandjbakhch F, Foltz V, Morel
J, Dernis E, Gaudin P, Brocq O, Solau-Gervais E, Berthelot JM,
Balblanc JC, Mariette X, Tubach F (2016) Step-down strategy
of spacing TNF-blocker injections for established rheumatoid
arthritis in remission: results of the multicentre non-inferiority
randomised open-label controlled trial (STRASS: Spacing of
TNF-blocker injections in Rheumatoid ArthritiS Study). Ann
Rheum Dis 75(1):59-67. https://doi.org/10.1136/annrheumdi
$-2014-206696

Ozen G, Pedro S, Schumacher R, Simon TA, Michaud K (2019)
Safety of abatacept compared with other biologic and conven-
tional synthetic disease-modifying antirheumatic drugs in patients
with rheumatoid arthritis: data from an observational study.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Arthritis Res Therapy 21(1):141. https://doi.org/10.1186/s1307
5-019-1921-z

Truchetet ME, Poursac N, Barnetche T, Shipley E, Gottenberg JE,
Bannwarth B, Richez C, Schaeverbeke T (2016) Abatacept mono-
therapy compared with abatacept plus disease-modifying anti-
rheumatic drugs in rheumatoid arthritis patients: data from the
ORA registry. Arthritis Res Ther 18:72. https://doi.org/10.1186/
s13075-016-0956-7

Alten R, Lorenz HM, Mariette X, Niillein H, Galeazzi M, Navarro
F, Chartier M, Elbez Y, Rauch C, Le Bars M (2017) Abatacept
retention rates, overall and by participating country, and prognos-
tic factors of retention in patients with RA: 2-year results from a
real-world observational study [abstract]. Arthritis Rheumatol 69
(suppl 10). https://acrabstracts.org/abstract/abatacept-retention-
rates-overall-and-by-participating-country-and-prognostic-facto
rs-of-retention-in-patients-with-ra-2-year-results-from-a-real-
world-observational-study/. Accessed 16 Sept 2019

Finckh A, Neto D, Iannone F, Loza E, Lie E, van Riel P, Hetland
ML, Pavelka K, Gottenberg JE, Canhao H, Mariette X, Tures-
son C (2015) The impact of patient heterogeneity and socioeco-
nomic factors on abatacept retention in rheumatoid arthritis across
nine European countries. RMD Open 1(1):e000040. https://doi.
org/10.1136/rmdopen-2014-000040

Durez P, Vanthuyne M, Soyfoo MS, Hoffman I, Malaise M, Geus-
ens P (2017) Efficacy of golimumab in Belgian patients with
active rheumatoid arthritis despite treatment with non-biologic
disease-modifying anti-rheumatic drugs: sub-analysis of the
GO-MORE study. Acta Clin Belg 72(6):424-428. https://doi.
org/10.1080/17843286.2017.1314079

Vander Cruyssen B, Van Looy S, Wyns B, Westhovens R, Durez P,
Van den Bosch F, Mielants H, De Clerck L, Peretz A, Malaise M,
Verbruggen L, Vastesaeger N, Geldhof A, Boullart L, De Keyser
F (2006) Four-year follow-up of infliximab therapy in rheumatoid
arthritis patients with long-standing refractory disease: attrition
and long-term evolution of disease activity. Arthritis Res Ther
8(4):R112. https://doi.org/10.1186/ar2001

Vander Cruyssen B, Durez P, Westhovens R, De Keyser F (2010)
Seven-year follow-up of infliximab therapy in rheumatoid arthritis
patients with severe long-standing refractory disease: attrition rate
and evolution of disease activity. Arthritis Res Ther 12(3):R77.
https://doi.org/10.1186/ar2997

Ebina K, Hashimoto M, Yamamoto W, Hirano T, Hara R, Katay-
ama M, Onishi A, Nagai K, Son Y, Amuro H, Yamamoto K,
Maeda Y, Murata K, Jinno S, Takeuchi T, Hirao M, Kumanogoh
A, Yoshikawa H (2019) Drug tolerability and reasons for discon-
tinuation of seven biologics in 4466 treatment courses of rheuma-
toid arthritis—the ANSWER cohort study. Arthritis Res Therapy
21(1):91. https://doi.org/10.1186/s13075-019-1880-4
Westhovens R, Robles M, Ximenes AC, Wollenhaupt J, Durez
P, Gomez-Reino J, Grassi W, Haraoui B, Shergy W, Park SH,
Genant H, Peterfy C, Becker JC, Murthy B (2015) Maintenance
of remission following 2 years of standard treatment then dose
reduction with abatacept in patients with early rheumatoid arthri-
tis and poor prognosis. Ann Rheum Dis 74(3):564-568. https://
doi.org/10.1136/annrheumdis-2014-206149

Emery P, Hammoudeh M, FitzGerald O, Combe B, Martin-
Mola E, Buch MH, Krogulec M, Williams T, Gaylord S, Ped-
ersen R, Bukowski J, Vlahos B (2014) Sustained remission with
etanercept tapering in early rheumatoid arthritis. N Engl J] Med
371(19):1781-1792. https://doi.org/10.1056/NEJMoal316133
Genovese MC, Tena CP, Covarrubias A, Leon G, Mysler E, Keis-
erman M, Valente R, Nash P, Simon-Campos JA, Box J, Legerton
CW 3rd, Nasonov E, Durez P, Delaet I, Teng J, Alten R (2014)
Subcutaneous abatacept for the treatment of rheumatoid arthritis:
longterm data from the ACQUIRE trial. ] Rheumatol 41(4):629—
639. https://doi.org/10.3899/jrheum.130112

@ Springer


https://doi.org/10.1136/ard.2007.072447
https://doi.org/10.1186/1471-2474-15-14
https://doi.org/10.1186/1471-2474-15-14
https://doi.org/10.1007/s10067-019-04449-w
https://doi.org/10.1007/s10067-019-04449-w
https://doi.org/10.1136/annrheumdis-2013-203819
https://doi.org/10.1007/s10067-019-04648-5
https://doi.org/10.1007/s10067-019-04648-5
https://doi.org/10.1002/art.1780380107
https://doi.org/10.1002/art.1780380107
https://doi.org/10.1136/ard.2007.084459
https://doi.org/10.1136/ard.2007.084459
https://doi.org/10.1136/annrheumdis-2014-206696
https://doi.org/10.1136/annrheumdis-2014-206696
https://doi.org/10.1186/s13075-019-1921-z
https://doi.org/10.1186/s13075-019-1921-z
https://doi.org/10.1186/s13075-016-0956-7
https://doi.org/10.1186/s13075-016-0956-7
https://acrabstracts.org/abstract/abatacept-retention-rates-overall-and-by-participating-country-and-prognostic-factors-of-retention-in-patients-with-ra-2-year-results-from-a-real-world-observational-study/
https://acrabstracts.org/abstract/abatacept-retention-rates-overall-and-by-participating-country-and-prognostic-factors-of-retention-in-patients-with-ra-2-year-results-from-a-real-world-observational-study/
https://acrabstracts.org/abstract/abatacept-retention-rates-overall-and-by-participating-country-and-prognostic-factors-of-retention-in-patients-with-ra-2-year-results-from-a-real-world-observational-study/
https://acrabstracts.org/abstract/abatacept-retention-rates-overall-and-by-participating-country-and-prognostic-factors-of-retention-in-patients-with-ra-2-year-results-from-a-real-world-observational-study/
https://doi.org/10.1136/rmdopen-2014-000040
https://doi.org/10.1136/rmdopen-2014-000040
https://doi.org/10.1080/17843286.2017.1314079
https://doi.org/10.1080/17843286.2017.1314079
https://doi.org/10.1186/ar2001
https://doi.org/10.1186/ar2997
https://doi.org/10.1186/s13075-019-1880-4
https://doi.org/10.1136/annrheumdis-2014-206149
https://doi.org/10.1136/annrheumdis-2014-206149
https://doi.org/10.1056/NEJMoa1316133
https://doi.org/10.3899/jrheum.130112

Rheumatology International

37.

38.

39.

40.

41.

42.

Smolen JS, Landewe RBM, Bijlsma JWJ, Burmester GR, Douga-
dos M, Kerschbaumer A, Mclnnes IB, Sepriano A, van Vollen-
hoven RF, de Wit M, Aletaha D, Aringer M, Askling J, Balsa A,
Boers M, den Broeder AA, Buch MH, Buttgereit F, Caporali R,
Cardiel MH, De Cock D, Codreanu C, Cutolo M, Edwards CJ, van
Eijk-Hustings Y, Emery P, Finckh A, Gossec L, Gottenberg JE,
Hetland ML, Huizinga TWJ, Koloumas M, Li Z, Mariette X, Mul-
ler-Ladner U, Mysler EF, da Silva JAP, Poor G, Pope JE, Rubbert-
Roth A, Ruyssen-Witrand A, Saag KG, Strangfeld A, Takeuchi
T, Voshaar M, Westhovens R, van der Heijde D (2020) EULAR
recommendations for the management of rheumatoid arthritis with
synthetic and biological disease-modifying antirheumatic drugs:
2019 update. Ann Rheum Dis. https://doi.org/10.1136/annrheumdi
$-2019-216655

Emery P, Pope JE, Kruger K, Lippe R, DeMasi R, Lula S, Kola B
(2018) Efficacy of monotherapy with biologics and JAK inhibi-
tors for the treatment of rheumatoid arthritis: a systematic review.
Adv Ther 35(10):1535-1563. https://doi.org/10.1007/s1232
5-018-0757-2

Truchetet M-E, Poursac N, Barnetche T, Shipley E, Gottenberg
J-E, Bannwarth B, Richez C, Schaeverbeke T (2016) Abatacept
monotherapy compared with abatacept plus disease-modifying
anti-rheumatic drugs in rheumatoid arthritis patients: data from
the ORA registry. Arthritis Res Therapy 18(1):72. https://doi.
org/10.1186/513075-016-0956-7

Pascart T, Philippe P, Drumez E, Deprez X, Cortet B, Duhamel A,
Houvenagel E, Flipo RM (2019) Abatacept monotherapy versus
abatacept plus methotrexate for treatment-refractory rheumatoid
arthritis. Am J Ther 26(3):e358—e363. https://doi.org/10.1097/
mjt.0000000000000645

Fernandez-Nebro A, Irigoyen MV, Urena I, Belmonte-Lopez MA,
Coret V, Jimenez-Nunez FG, Diaz-Cordoves G, Lopez-Lasanta
MA, Ponce A, Rodriguez-Perez M, Calero E, Gonzalez-Santos
P (2007) Effectiveness, predictive response factors, and safety
of anti-tumor necrosis factor (TNF) therapies in anti-TNF-naive
rheumatoid arthritis. J] Rheumatol 34(12):2334-2342

Naumann L, Huscher D, Detert J, Spengler M, Burmester GR,
Buttgereit F (2009) Anti-tumour necrosis factor alpha therapy
in patients with rheumatoid arthritis results in a significant and
long-lasting decrease of concomitant glucocorticoid treatment.

Affiliations
R.Westhovens'® . S. E. Connolly*® - J. Margaux®
Y. Elbez’ ® . M. Chartier®® - F. Baeke’® . S. Robert’

S. E. Connolly
Sean.Connolly @bms.com

J. Margaux
Joelle.Margaux @erasme.ulb.ac.be

M. Vanden Berghe
marc.vandenberghe @ ghdc.be

M. Maertens
mmaertens @azdamiaan.be

M. Van den Berghe
Marthe.VanDenBerghe @asz.be

Y. Elbez
Yedid. ELBEZ@bms.com

M. Chartier
melanie.chartier@bms.com

@ Springer

43.

44,

45.

Ann Rheum Dis 68(12):1934-1936. https://doi.org/10.1136/
ard.2009.111807

Hetland ML, Lindegaard HM, Hansen A, Podenphant J, Unker-
skov J, Ringsdal VS, Ostergaard M, Tarp U (2008) Do changes in
prescription practice in patients with rheumatoid arthritis treated
with biological agents affect treatment response and adherence
to therapy? Results from the nationwide Danish DANBIO Reg-
istry. Ann Rheum Dis 67(7):1023-1026. https://doi.org/10.1136/
ard.2007.087262

Nusslein HG, Alten R, Galeazzi M, Lorenz HM, Nurmohamed
MT, Bensen WG, Burmester GR, Peter HH, Pavelka K, Chartier
M, Poncet C, Rauch C, Le Bars M (2015) Prognostic factors for
abatacept retention in patients who received at least one prior bio-
logic agent: an interim analysis from the observational, prospec-
tive ACTION study. BMC Musculoskelet Disord 16:176. https://
doi.org/10.1186/512891-015-0636-9

Jin Y, Kang EH, Brill G, Desai RJ, Kim SC (2018) Cardiovascular
(CV) Risk after Initiation of abatacept versus TNF inhibitors in
rheumatoid arthritis patients with and without baseline CV dis-
ease. ] Rheumatol 45(9):1240-1248. https://doi.org/10.3899/jrheu
m.170926

Publisher’s Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

- M.Vanden Berghe*
- M. Malaise'®

- M. Maertens®® - M. Van den Berghe®

F. Baeke
Femke.Baeke @bms.com

S. Robert
Sofie.Robert@bms.com

M. Malaise
michel.malaise @ulg.ac.be

Department of Development and Regeneration, Skeletal
Biology and Engineering Research Center Leuven,
University Hospitals Leuven, Herestraat 49, 3000 Leuven,
Belgium

Bristol-Myers Squibb, Princeton, NJ, USA

Rheumatology and Physical Medicine Department, Erasme
Hospital, Brussels, Belgium

Grand Hopital de Charleroi, Charleroi, Belgium


https://doi.org/10.1136/annrheumdis-2019-216655
https://doi.org/10.1136/annrheumdis-2019-216655
https://doi.org/10.1007/s12325-018-0757-2
https://doi.org/10.1007/s12325-018-0757-2
https://doi.org/10.1186/s13075-016-0956-7
https://doi.org/10.1186/s13075-016-0956-7
https://doi.org/10.1097/mjt.0000000000000645
https://doi.org/10.1097/mjt.0000000000000645
https://doi.org/10.1136/ard.2009.111807
https://doi.org/10.1136/ard.2009.111807
https://doi.org/10.1136/ard.2007.087262
https://doi.org/10.1136/ard.2007.087262
https://doi.org/10.1186/s12891-015-0636-9
https://doi.org/10.1186/s12891-015-0636-9
https://doi.org/10.3899/jrheum.170926
https://doi.org/10.3899/jrheum.170926
http://orcid.org/0000-0002-3432-3073
http://orcid.org/0000-0003-4884-861X
http://orcid.org/0000-0002-9127-0203
http://orcid.org/0000-0002-6739-3991
http://orcid.org/0000-0002-1770-6259
http://orcid.org/0000-0002-4000-0385
http://orcid.org/0000-0002-1883-8632
http://orcid.org/0000-0003-2469-920X
http://orcid.org/0000-0002-0761-9338
http://orcid.org/0000-0002-2844-4346
http://orcid.org/0000-0002-0132-2867

Rheumatology International

5 AZ Damiaan, Oostende, Belgium 8 Bristol-Myers Squibb, Rueil Malmaison, France
6 ASZ Aalst, Wetteren, Belgium °  Bristol-Myers Squibb, Braine-I’Alleud, Belgium
7 Excelya, Boulogne-Billancourt, France 10 CHU Sart Tilman, Liege, Belgium

@ Springer



	Up to 5-year retention of abatacept in Belgian patients with moderate-to-severe rheumatoid arthritis: a sub-analysis of the international, observational ACTION study
	Abstract
	Introduction
	Materials and methods
	Study design and study population
	Assessments
	Statistical analysis

	Results
	Study population
	Five-year retention and clinical outcomes
	Temporary discontinuation of abatacept
	Safety

	Discussion
	Conclusion
	Acknowledgements 
	References




