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Abstract
Introduction AbataCepT In rOutiNe clinical practice (ACTION; NCT02109666) was an observational study of patients with rheu-
matoid arthritis who initiated intravenous abatacept in clinical practice. We aimed to compare abatacept retention rates and clinical
outcomes in patients from Germany versus other countries.
Method Baseline characteristics, crude retention rates, and clinical outcomes were compared by treatment line in the German cohort at
2 years. In addition, biologic-naïve patients were compared with biologic-naïve patients pooled from other participating countries.
Results In the German cohort, 677/680 (99.6%) patients enrolled were evaluable and 171/677 (25.3%) were biologic naïve. At
baseline, abatacept monotherapy was received by a similar proportion of biologic-naïve and biologic-failure patients in the
German cohort, but by a greater proportion of biologic-naïve patients in German versus other countries cohort (27.5 vs.
12.9%). The overall crude abatacept retention rate at 2 years in the German cohort was 39.9%; retention rate did not differ
significantly by treatment line, but among biologic-naïve patients it was lower in Germany than in the other countries cohort (42.1
vs. 58.7%; log-rank test p < 0.001). At 2 years, good/moderate European League Against Rheumatism (EULAR) response rates
in biologic-naïve patients were 85.5% in the German and 92.1% in other countries cohort (p = 0.163).
Conclusions In the German cohort of ACTION, abatacept retention at 2 years was similar in biologic-naïve and biologic-failure
patients. Biologic-naïve patients in German cohort had a significantly lower abatacept retention rate and a trend of lower good/
moderate EULAR response rate than those in the other countries cohort.

Key Points
• Analyses of data from national patient cohorts provide insight on local treatment patterns.
• In the German cohort of the ACTION study, abatacept retention at 2 years was similar in biologic-naïve and biologic-failure
patients.
• Biologic-naïve patients from the German cohort had a significantly lower abatacept retention rate and a trend of lower good/
moderate EULAR response rate than patients from other countries.
• Data from large international studies may not be directly applicable to individual countries.

Electronic supplementary material The online version of this article
(https://doi.org/10.1007/s10067-019-04648-5) contains supplementary
material, which is available to authorized users.

* Rieke Alten
rieke.alten@schlosspark-klinik.de

1 Department of Internal Medicine II, Rheumatology, Clinical
Immunology and Osteology, Schlosspark-Klinik University
Medicine Berlin, Heubnerweg 2, 14059 Berlin, Germany

2 Charité Universitaetsmedizin Berlin, Berlin, Germany
3 University Hospital, Heidelberg, Germany

4 University of Erlangen-Nuremberg, Nuremberg, Germany
5 Medical Center - University of Freiburg, Faculty of Medicine,

University of Freiburg, Freiburg, Germany
6 Bristol-Myers Squibb, Rueil-Malmaison, France
7 Excelya, Boulogne-Billancourt, France
8 Bristol-Myers Squibb, Munich, Germany

https://doi.org/10.1007/s10067-019-04648-5
Clinical Rheumatology (2019) 38:3049–3059

/Published online: 2019ulyJ12

http://crossmark.crossref.org/dialog/?doi=10.1007/s10067-019-04648-5&domain=pdf
http://orcid.org/0000-0002-3395-4412
https://doi.org/10.1007/s10067-019-04648-5
mailto:rieke.alten@schlosspark-klinik.de


Keywords Biologic-failure patients . Biologic-naïve patients . Clinical practice . Germany . Rheumatoid arthritis

Introduction

Rheumatoid arthritis (RA) is a chronic, autoimmune, inflam-
matory disease causing progressive joint damage and subse-
quently impaired physical function, and requires long-term
management. Treatment of RA includes both conventional syn-
thetic disease-modifying antirheumatic drugs (csDMARDs),
the most widely used of which is methotrexate, and biologic
(bDMARDs), predominantly tumor necrosis factor inhibitors
(TNFis) [1]. Current treatment guidelines for RA recommend
a “treat-to-target” principle to achieve remission or low disease
activity (LDA) [2]. While adherence and continuation of anti-
rheumatic therapy are necessary to achieve optimal outcomes,
real-world studies have reported discontinuation rates for TNFi
therapy of 30–50% at 2 years [3]. Factors influencing adher-
ence and continuation of therapy include treatment response
and safety or tolerability, and there is considerable interest in
identifying patient and disease characteristics that may influ-
ence efficacy and safety in individual patients.

While randomized controlled trials for biologic agents have
contributed a wealth of efficacy and safety data, some patients
with RA do not meet the stringent inclusion criteria (e.g., age,
comorbid conditions, and active disease measurement require-
ments) for such trials, thereby reducing their generalizability.
As such, real-world data supplement evidence from interven-
tional studies by providing clinically relevant and valuable in-
sights into bDMARD use in representative and heterogeneous
patient populations. In addition, differences between countries
are important considerations when analyzing data from interna-
tional studies. It has been reported that variations in patient
characteristics, prescribing or health-care system reimburse-
ment may have contributed to the geographical differences in
response to and retention of the selective T cell co-stimulation
modulator abatacept in patients with RA reported previously
[4]. Notably, it was shown that greater accessibility to
bDMARDs was associated with lower abatacept retention [4].

AbataCepT In rOutiNe clinical practice (ACTION) was a
2-year, observational, prospective study of patients with
moderate-to-severe RA who initiated intravenous abatacept
therapy during routine clinical practice [4–7]. The study was
carried out across Europe (Austria, Belgium, Czech Republic,
Denmark, France, Germany, Greece, Italy, Netherlands,
Spain, and Switzerland) and Canada from May 2008 to
December 2013 and included patients who initiated abatacept
as a first-, second-, or further-line biologic. In the overall
ACTION study population, higher abatacept retention rates
were seen in earlier versus later lines of treatment; however,
variations by country have been noted [4, 8]. Notably, biolog-
ic-naïve patients in Canada, Greece, and Italy were found to
be less likely to discontinue treatment at 2 years than those in

Germany [8]. Therefore, to provide a real-world, local per-
spective and to explore differences between Germany and
other countries further, we report the results of a 2-year post
hoc analysis of retention rates and clinical outcomes by treat-
ment line in the German cohort of patients enrolled in the
ACTION study. We also compare outcomes in biologic-
naïve patients from Germany with those in the pooled cohort
of biologic-naïve patients from other countries in ACTION.

Materials and methods

Study design, patients, and treatment

ACTION (ClinicalTrials.gov identifier, NCT02109666) was a
2-year, prospective, observational, international study. The
ACTION study design, including the three enrollment periods
and eligibility criteria, has been described in detail previously
(Fig. 1) [5]. Briefly, patients aged ≥ 18 years with moderate-
to-severe RA (American College of Rheumatology revised
criteria 1987) [9] who initiated intravenous abatacept in rou-
tine clinical practice at their clinician’s discretion as first- (bi-
ologic naïve) or second-/further-line (biologic failure) therapy
were eligible. Treatment was in accordance with summary of
product characteristics in Europe [10] or the product mono-
graph in Canada [11]. Follow-up visits were approximately
every 3 months for up to 30 months.

The analysis population reported here comprised biologic-
naïve and biologic-failure patients who were enrolled in
Germany betweenMay 2008 and December 2013. As biolog-
ic-naïve patients were the primary focus of this analysis, the
biologic-failure patients were pooled regardless of number of
prior failures. To explore regional differences further, out-
comes in biologic-naïve patients in the German cohort were
also compared with pooled data from biologic-naïve patients
enrolled in other countries in ACTION (Austria, Belgium,
Canada, Czech Republic, Denmark, France, Greece, Italy,
Netherlands, Spain, and Switzerland).

The study was conducted in accordance with the
Declaration of Helsinki [12], the International Conference
for Harmonization Guideline for Good Clinical Practice
[13], and the Good Epidemiological Practice guideline [14],
with local institutional review board/independent ethics com-
mittee approval. All patients provided written informed con-
sent in accordance with local laws.

Assessments

Patient demographics and disease characteristics were
assessed at baseline. The primary endpoint was crude
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abatacept retention rate (defined as consecutive time on treat-
ment) over 2 years. Analyses were initially performed for
patients in the German cohort only, comparing biologic-
naïve and biologic-failure subgroups. Further analyses of the
biologic-naïve patients compared data from those in the
German cohort with those pooled from the other countries
participating in ACTION.

Clinical efficacy of abatacept at 2 years was assessed using
the European League Against Rheumatism (EULAR) re-
sponse criteria based on Disease Activity Score in 28 joints
(DAS28 [erythrocyte sedimentation rate; ESR, otherwise C-
reactive protein; CRP]). The following assessments of disease
activity were also performed: DAS28 remission (ESR or CRP;
< 2.6), Clinical Disease Activity Index (CDAI) LDA (< 10.0)
or remission (≤ 2.8), Simplified Disease Activity Index
(SDAI) LDA (≤ 11.0) or remission (≤ 3.3), and Boolean re-
sponse (tender joint count [TJC] ≤ 1, swollen joint count
[SJC] ≤ 1, CRP ≤ 1 mg/dL, and patient global assessment
[PGA] ≤ 1 [on a 0–10 scale]) [15].

Safety was assessed throughout the study in accordance with
local regulations. Adverse events (AEs) were assessed by the
treating physician and registered with the drug manufacturer’s
global pharmacovigilance department. All AEs, serious AEs
(SAEs), discontinuations due to AEs, and AEs of special inter-
est (including those associated with immunomodulatory drug
use, such as infections, prespecified autoimmune disorders, ma-
lignancies, and infusion reactions) were recorded.

Statistical analyses

Patient demographics and disease characteristics at base-
line were reported descriptively and presented as sample

size, mean (SD) values for continuous variables, and
frequency (percentage) values for categorical variables.
Crude abatacept retention rates (overall and by treatment
line) with corresponding 95% confidence intervals (CIs)
were estimated by Kaplan-Meier analysis and were
compared using log-rank tests by treatment line (biolog-
ic naïve, 1 or ≥ 2 prior biologic failures), and for bio-
logic-naïve patients in Germany versus those pooled
from the other participating countries. Clinical outcomes
including good/moderate EULAR response rates were
compared by Fisher’s exact tests. The frequencies of
AEs were summarized descriptively.

Results

Patients

Among the overall ACTION cohort (N = 2350), 680
(28.9%) patients were recruited in Germany, of whom
677 (99.6%) were evaluable at 2 years. In the German
cohort, 171/677 (25.3%) patients were biologic naïve
and 506/677 (74.7%) had failed ≥ 1 prior biologic (1
biologic 197/506 [38.9%] patients; ≥ 2 biologics 309/
506 [61.1%] patients; Fig. 2). In the pooled cohort from
other countries, 502/1673 (30.0%) patients were biologic
naïve and 1171/1673 (70.0%) had failed ≥ 1 prior bio-
logic. The baseline demographic and disease character-
istics of the overall patient population of ACTION and
the biologic-naïve German and other countries cohorts
are summarized in Table 1.

a

b

c

Fig 1 ACTION study design showing patient enrollment in the German
cohort. Den, Denmark; Ger, Germany; TNFi, tumor necrosis factor
inhibitor; FPFV, first patient first value; IR, inadequate response; LPFV,

last patient first value; LPLV, last patient last value; MTX, methotrexate;
Switz, Switzerland
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German cohort: biologic naïve versus biologic failure

In the German cohort, for biologic-naïve versus biologic-
failure patients, respectively, at baseline, biologic-naïve
patients had a shorter mean (SD) duration of RA (7.5
[7.3] vs. 11.9 [8.6] years), with more having ≤ 2 years’
duration (26.5 vs. 8.1%), and had received fewer prior

csDMARDs (mean [SD] number of csDMARDs: 1.43
[1.03] vs. 1.91 [1.31]); a smaller proportion of patients
had radiographic erosions (57.6 vs. 76.7%), but a higher
proportion had one or more baseline comorbidities (83.0
vs. 76.1%). Similar proportions of biologic-naïve and
biologic-failure patients initiated abatacept monotherapy:
27.5 and 28.3%, respectively.

Fig. 2 Patient disposition for the German cohort. TNFi, tumor necrosis factor inhibitor; IV, intravenous; SC, subcutaneous. *Patient enrolled
retrospectively within 3 months of initiation and authorized by the local ethics committee
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Table 1 Patient demographics and baseline disease characteristics in the overall population, German cohort, and other countries cohort of ACTION

Overall
(N = 2350)

Other countries
cohort
(n = 1673)

German cohort
(n = 677)

Other countries vs.
German cohort
P value

Characteristic Biologic
naïve
(n = 673)

Biologic
failure
(n = 1677)

Biologic naïve
(n = 502)

Biologic naïve
(n = 171)

Biologic failure
(n = 506)

Biologic naïve

Age, years 59.9 (12.7) 56.9 (12.5) 59.4 (12.6) 61.3 (12.9) 56.4 (12.5) 0.072

Female, n (%) 496 (73.7) 1379 (82.2) 368 (73.3) 128 (74.9) 407 (80.4) 0.767

BMI 27.0 (5.4) 27.1 (5.6) 26.8 (5.5) 27.7 (5.3) 27.5 (5.6)

n = 644 n = 1597 n = 474 n = 170 0.027

RA duration, years 7.2 (8.2) 12.1 (9.1) 7.1 (8.5) 7.5 (7.3) 11.9 (8.6)

n = 669 n = 1669 n = 499 n = 170 n = 505 0.036

RA duration, n (%)
≤ 2 years
3–5 years
6–10 years
> 10 years

n = 669
239 (35.7)
155 (23.2)
122 (18.2)
153 (22.9)

n = 1669
151 (9.0)
320 (19.2)
421 (25.2)
777 (46.6)

n = 499
194 (38.9)
109 (21.8)
84 (16.8)
112 (22.4)

n = 170
45 (26.5)
46 (27.1)
38 (22.4)
41 (24.1)

n = 505
41 (8.1)
99 (19.6)
121 (24.0)
244 (48.3)

TJC28a 9.0 (6.5)
n = 633

10.4 (7.2)
n = 1599

9.2 (6.3)
n = 463

8.7 (6.9)
n = 170

9.6 (7.4)
n = 493 0.104

SJC28a 6.6 (5.0)
n = 641

7.0 (5.6)
n = 1607

6.5 (5.0)
n = 471

6.7 (5.0)
n = 170

7.3 (5.9)
n = 494 0.587

PGA,a 100 mm VAS 62.0 (20.3)
n = 620

65.4 (19.9)
n = 1539

61.9 (20.6)
n = 451

62.2 (19.6)
n = 169

66.2 (19.9)
n = 494 0.981

CRP,a mg/dL 16.6 (25.9)
n = 590

21.2 (34.7)
n = 1474

15.5 (23.8)
n = 431

19.6 (30.8)
n = 159

23.1 (33.1)
n = 454 0.157

HAQ-DI 1.4 (0.7)
n = 579

1.5 (0.7)
n = 1471

1.4 (0.7)
n = 436

1.3 (0.7)
n = 143

1.5 (0.7)
n = 444 0.028

DAS28 (CRP) a 4.8 (1.1)
n = 568

5.0 (1.1)
n = 1411

4.8 (1.1)
n = 410

4.8 (1.1)
n = 158

5.0 (1.2)
n = 450 0.754

CDAIa 27.5 (11.5)
n = 565

30.0 (12.9)
n = 1388

27.3 (11.4)
n = 401

28.1 (11.6)
n = 164

29.7 (13.4)
n = 488 0.524

SDAIa 29.1 (11.9)
n = 526

31.8 (13.6)
n = 1279

28.7 (11.7)
n = 373

30.0 (12.4)
n = 153

31.9 (14.3)
n = 447 0.332

Radiographic erosion, a n (%) 353 (58.2)
n = 607

1034 (71.5)
n = 1446

273 (58.3)
n = 468

80 (57.6)
n = 139

283 (76.7)
n = 369 0.924

RF positive, a n (%) 415 (71.8)
n = 578

987 (71.3)
n = 1385

307 (70.4)
n = 436

108 (76.1)
n = 142

292 (72.6)
n = 402 0.197

Anti-CCP positive, a n (%) 368 (66.2)
n = 556

884 (67.5)
n = 1309

259 (65.1)
n = 398

109 (69.0)
n = 158

295 (68.4)
n = 431 0.429

≥ 1 Comorbidity, n (%)
Hypertension
Dyslipidemia

518 (77.0)
257 (38.2)
127 (18.9)

1226 (73.1)
656 (39.1)
306 (18.2)

376 (74.9)
180 (35.9)
108 (21.5)

142 (83.0)
77 (45.0)
19 (11.1)

385 (76.1)
222 (43.9)
39 (7.7)

0.036
0.036
0.003

Number of previous
csDMARDs,b n (%)

n = 502 n = 171 < 0.001

≤ 3
> 3

665 (98.8)
8 (1.2)

1561 (93.1)
116 (6.9)

499 (99.4)
3 (0.6)

166 (97.1)
5 (2.9)

451 (89.2)
55 (10.8)

Previous MTX, n (%) 621 (92.3) 1552 (92.5) 458 (91.2) 163 (95.3) 448 (88.5) 0.094

Previous corticosteroids, n (%) 533 (79.2) 1386 (82.6) 416 (82.9) 117 (68.4) 346 (68.4) < 0.001

Previous other csDMARDs, n (%)

Leflunomide
Hydroxychloroquine/chloroquine
Sulfasalazine

278 (41.3)
229 (34.0)

951 (56.7)
681 (40.6)

171 (34.1)
186 (37.1)

107 (62.6)
43 (25.1)

381 (75.3)
152 (30.0)

p < 0.001
p = 0.005

148 (22.0) 578 (34.5) 90 (17.9) 58 (33.9) 244 (48.2) p < 0.001

n = 561 n = 1250 n = 437 n = 124 n = 363 0.810
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Biologic-naïve patients: German versus pooled other
countries cohort

Among biologic-naïve patients, more patients in the German
versus other countries cohort, respectively, were rheumatoid
factor (RF) positive (76.1 vs. 70.4%; p = 0.197), were anti-
cyclic citrullinated peptide (anti-CCP) positive (69.0 vs.
65.1%; p = 0.429), had at least one comorbidity (83.0 vs.
74.9%; p = 0.036), and had a greater mean (SD) number of
prior csDMARDs [1.41 (1.03) vs. 1.01 (0.94); p < 0.001];
higher proportions received abatacept monotherapy (27.5 vs.
12.9%; p < 0.001) and concomitant corticosteroids (78.9 vs.
63.7%; p < 0.001). A higher proportion of patients in the other
countries cohort versus the German cohort had ≤ 2 years’ du-
ration of RA (38.9 vs. 26.5%; p = 0.026) and higher proportions
received concomitant methotrexate (67.3 vs. 57.3%; p = 0.020).
Similar proportions of patients had radiographic erosions in
both cohorts (57.6% German and 58.3% other; p = 0.924).

Retention rates

German cohort: Biologic naïve versus biologic failure

The overall crude abatacept retention rate (95% CI) at 2 years
in the German cohort was 39.9% (36.0, 43.7%) (Fig. 3a). The
retention rate did not differ by treatment line: biologic-naïve
patients: 42.1% (34.3, 49.6%); biologic-failure patients:
39.2% (34.7, 43.6%; log-rank test: p = 0.498) (see Figure,
Online Resource 1), or by number of failed TNFis: 1 TNFi:
41.9% (35.2, 48.5%); ≥ 2 TNFis: 38.1% (32.0, 44.2%).

In the German cohort, discontinuation rates at 2 years for
both biologic-naïve and biologic-failure patients, respectively,
were higher for inefficacy [37/69 (53.6%) and 134/207
(64.7%)] than for safety reasons [23/69 (33.3%) and 55/207
(26.6%)]. Other reasons for discontinuation in the two sub-
groups included patient wish [5/69 (7.2%) and 11/207 (5.3%)]

and disease major improvement/remission [3/69 (4.3%) and 4/
207 (1.9%)], respectively.

Biologic-naïve patients: German versus pooled other
countries cohort

Retention rates over 2 years in biologic-naïve patients were
significantly lower in the German cohort than in the pooled
other countries cohort (Fig. 3b; log-rank test p < 0.001). A
greater proportion of biologic-naïve patients in the German
versus other countries cohort, respectively, discontinued for
reasons of intolerance or safety [23/69 (33.3%) vs. 19/128
(14.8%)], and a smaller proportion discontinued due to ineffi-
cacy [37/69 (53.6%) vs. 84/128 (65.6%)].

Clinical outcomes

German cohort: biologic naïve versus biologic failure

Good/moderate EULAR response rates were numerically
higher in the German cohort in the biologic-naïve than
biologic-failure patients, respectively: 71.1 and 61.3% at
3 months and 85.4 and 79.7% at 2 years (see Figure,
Online Resource 2). In biologic-failure patients at 2 years,
good/moderate EULAR response rates were 78.0% for pa-
tients who had failed one previous TNFi and 80.9% for pa-
tients who had failed ≥ 2 previous TNFis. A numerically
greater proportion of biologic-naïve versus biologic-failure
patients achieved DAS28 (CRP) remission (57.1 vs. 41.9%)
or DAS28 (ESR) remission (43.2 vs. 28.7%) at 2 years.
Similarly, the proportion of patients who achieved LDA or
remission at 2 years was greater for biologic-naïve versus
biologic-failure patients across several criteria: CDAI LDA
or remission: 73.6 versus 61.5%, SDAI LDA or remission:
71.4 versus 62.9%; Boolean response was achieved by 20.4
versus 15.3%, respectively.

Table 1 (continued)

Overall
(N = 2350)

Other countries
cohort
(n = 1673)

German cohort
(n = 677)

Other countries vs.
German cohort
P value

Characteristic Biologic
naïve
(n = 673)

Biologic
failure
(n = 1677)

Biologic naïve
(n = 502)

Biologic naïve
(n = 171)

Biologic failure
(n = 506)

Biologic naïve

Concomitant treatment with
csDMARDs, n
MTX (± other csDMARDs), n (%)
Other csDMARDs, n (%)

436 (77.7) 947 (75.7) 338 (77.3) 98 (79.0) 265 (73.0)

125 (22.3) 303 (24.3) 99 (22.7) 26 (21.0) 98 (27.0)

Concomitant corticosteroids, n (%) 455 (67.6) 1190 (71.0) 320 (63.7) 135 (78.9) 415 (82.0) < 0.001

n = 502 n = 171

Data are mean (SD) unless otherwise stated. Where all patients had available data, the patient number is not shown in the cell
a Effectiveness analysis population
b Excluding MTX and corticosteroids
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Biologic-naïve patients: German versus pooled other
countries cohort

Good/moderate EULAR response rates at 2 years in bio-
logic-naïve patients were numerically lower in the German
(85.5%) than in the other countries cohort (92.1%; p =
0.163; Fig. 4). The proportion of biologic-naïve patients
in the German cohort achieving LDA or remission at

2 years tended to be numerically lower, with the exception
of DAS28 (CRP) remission (57.1 vs. 57.1%, p = 0.709),
than the proportion in the other countries cohort: DAS28
(ESR) remission (43.2 vs. 51.3%, p = 0.608), CDAI LDA
or remission (73.6 vs. 76.1%, p = 0.715), and SDAI LDA
or remission (71.4 vs. 73.2%, p = 0.852); Boolean re-
sponse was achieved by 20.4 versus 31.3% of patients,
respectively (p = 0.153).

a

b

Fig. 3 Crude retention rate over
24 months in patients in a the
overall German cohort and b the
biologic-naïve German and
pooled other countries cohorts.
CI, confidence interval
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Safety

German cohort

In the overall German cohort, 113 SAEs were reported in 52
(7.7%) patients, none of which resulted in study drug discon-
tinuation; 86% were considered related to study drug. Three
deaths were reported during the study: one due to psychiatric
disorders and two due to general disorders. Serious infections
were reported in 23 (3.4%) patients: there was one case of
latent tuberculosis, while most others were pneumonia, uri-
nary tract infections, or limb abscesses. Serious immune dis-
orders were reported in two patients (one Crohn’s disease, one
allergic reaction), and seven cases of malignancies were re-
ported in six patients (one benign breast neoplasm, two
Bowen’s disease, one malignant melanoma, one neoplasm,
one non-Hodgkin’s lymphoma, one squamous cell skin carci-
noma). In addition, six serious cardiac disorders were reported
in four patients (atrial fibrillation, cardiac failure, cardiac ar-
rest, myocardial infarction, cardiovascular disorder, pericardi-
tis), and seven cases of serious vascular disorders were report-
ed in four patients (two hypertension, three peripheral artery
occlusive, two thrombosis). No new safety signals were
reported.

Other countries cohort

Safety in the ACTION study has been reported previously [7].
Briefly, in the other countries cohort 268 SAEs were reported

in 141/1673 (8.4%) patients; 94 of these SAEs led to abatacept
discontinuation.

Discussion

In the German cohort of the ACTION study, abatacept reten-
tion rates at 2 years were similar in the biologic-naïve and
biologic-failure cohorts (~ 40%), and were both lower than
in the biologic-naïve cohort of patients from other participat-
ing countries (59%). In contrast, clinical outcomes were gen-
erally better in biologic-naïve than biologic-failure patients
within the German cohort. A non-specific trend for lower
good/moderate EULAR response and LDA/remission rates
was seen in biologic-naïve patients from Germany versus
those pooled from other countries. Abatacept was well toler-
ated, and the safety profile was consistent with previous pub-
lished data, with no new safety signals.

The finding of lower 2-year retention rates in biologic-
naïve patients from Germany versus those from other partici-
pating countries is interesting. Considerable regional variation
in abatacept retention was seen in the overall ACTION study
cohort, with 2-year retention rates in biologic-naïve patients
ranging from 42.1% in Germany to 67.8% in Italy.
Furthermore, in biologic-naïve patients, residence in
Germany versus Canada, Greece, and Italy was found to be
a significant predictor of abatacept discontinuation at 1 and
2 years [5, 8]. The 2-year analysis of the biologic-naïve or
biologic-failure cohort only of the ACTION study also

Fig. 4 EULAR response rates based on DAS 28 (ESR; otherwise CRP)
with first-line abatacept therapy at 1 and 2 years in the German cohort and
pooled other countries cohort. Data as observed in patients on treatment at
24 months; and with relevant baseline clinical data (i.e., clinical

assessment performed no later than 8 days after first infusion of
abatacept). CRP, C-reactive protein; DAS 28, Disease Activity Score in
28 joints; ESR, erythrocyte sedimentation rate; EULAR, European
League Against Rheumatism
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reported a similar finding in biologic-failure patients [4]. In
the present analysis, we confirmed that in biologic-naïve pa-
tients, not only was retention lower in the German cohort
versus the pooled other countries cohort, but that this was
accompanied by a trend for poorer clinical outcomes at
2 years.

Variations in abatacept retention rates by country were also
reported in an analysis of nine European registries [16].
Geographical differences in retention and response are likely
due to numerous factors, including genetic variation [17] and
differences in health-care systems. All residents in Germany
are legally required to have health insurance; statutory health
insurance which covers the cost of most prescription medica-
tions with very low out-of-pocket costs is used by most.
Despite widespread acceptance of EULAR guidelines for the
treatment of RA [1, 18] at a local level [19], the availability,
reimbursement and uptake/treatment patterns of newer agents,
particularly bDMARDs, does vary greatly between European
countries [20–22]. Indeed, lower abatacept retention in coun-
tries with greater access to bDMARDs has been described
[16], which may partly explain the differences in retention
between Germany and other participating countries reported
here.

Differences in patient characteristics which could affect the
results should also be considered. Compared with the pooled
other countries cohort of the ACTION study, a slightly lower
proportion of the German cohort was biologic naïve (25.3%
vs. 30.0%). This anomaly may be explained by the high level
of accessibility to bDMARDs in Germany; although a mini-
mum level of disease activity is required for bDMARD reim-
bursement in 86% of European countries, this is not the case in
Germany [22] and so patients may initiate bDMARD treat-
ment earlier in their disease course. Among biologic-naïve
patients, the proportion who had received > 3 prior
csDMARDs was significantly higher among those recruited
in Germany compared with the other countries, and differ-
ences in treatment with specific csDMARDs were noted.
Longer disease duration and treatment history, in particular,
may have influenced physicians’ decisions to change therapy.
Patients with RA who have erosions and are seropositive for
RF and/or anti-CCP are generally associated with a poorer
prognosis. In ACTION, factors such as RF/anti-CCP seropos-
itivity and comorbidities have been shown to impact abatacept
retention [8]. For example, RF/anti-CCP double positivity
predicted higher retention and remained associated with
higher retention in patients with erosive disease [5]. In the
Italian cohort, RF/anti-CCP seropositivity versus double sero-
negativity was associated with higher retention [23]. Here, we
found that a greater proportion of patients was seropositive at
baseline in the German cohort than in the pooled other coun-
tries cohort, despite retention rates being lower in the German
cohort. Of note, abatacept monotherapy was prescribed more
frequently in the German than the other countries cohort, yet

discontinuations due to inefficacy were less frequent in the
German cohort. Biologic monotherapy may have been pre-
scribed for several reasons, including intolerance of or non-
compliance with methotrexate [24]. These results demonstrate
the complex interplay between many different factors
influencing drug retention in RA.

In contrast to findings for the overall ACTION population
[8], in the German cohort, there was no significant difference
between 2-year retention rates in biologic-naïve versus
biologic-failure patients. Prior exposure to biologic agents
was also shown to negatively influence abatacept retention
in clinical practice by Finckh et al. [16]. In this pan-
European study, variation in retention was explained primarily
by differences in access to bDMARDs, rather than patient or
disease characteristics. No specific switching criteria for
bDMARDs are in place in Germany [22]; therefore, patients
may change treatments more frequently, due to factors such as
adverse events or early perceived lack of efficacy, than in
other locations.

Clinical outcomes for patients in the German cohort of
the ACTION study were similar to those in the overall
ACTION study cohort [5, 8], with improved outcomes being
associated with earlier treatment line. This finding is consis-
tent with abatacept’s mechanism of action as an upstream
regulator that interferes with the underlying disease process
of T cell activation [25]. Interestingly, there was a trend for
lower remission/LDA and EULAR response rates among
biologic-naïve patients in the German cohort than in the
other countries cohort, although this did not reach statistical
significance for any outcome measure. Differences in
abatacept retention rates previously observed across
European countries were associated with national economic
features (e.g., GDP per capita); however, the effects of so-
cioeconomic features (e.g., education level) were less clear
[16]. The lower overall retention rate observed in the
German cohort compared with that in other countries could
be due to preferential or earlier switching of therapy by
biologic-naïve patients not reaching LDA/remission based
on either patient choice and/or physician expectation, possi-
bly due to the greater access to alternative treatment options
in Germany.

These real-world data from local, heterogeneous patient
populations that represent patients in routine care are clinically
relevant and supplement existing knowledge on the use of
abatacept in routine practice. However, the data presented here
should be interpreted within the context of the study limita-
tions. Analyses based on real-world studies, although of value,
are affected by inherent limitations such as non-randomiza-
tion, observational trial design, clinician- rather than protocol-
led treatment decisions, the potential for referral and channel-
ing bias, the lack of an active comparator, and loss of patients
to follow-up. Also, these were subgroup analyses of a larger
study and analyses were post hoc in nature. Nonetheless, the
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random selection of participating study sites ensured that these
were representative of each country.

Conclusions

Abatacept retention at 2 years in the German cohort from the
ACTION study was similar in biologic-naïve versus biologic-
failure patients. However, clinical outcomes were generally
better in biologic-naïve than biologic-failure patients. In addi-
tion, abatacept retention was lower in biologic-naïve patients
in the German cohort than in those from other participating
countries. This analysis of a national cohort provides impor-
tant information on local treatment patterns and raises aware-
ness of the potential impact of these on outcomes. Importantly,
these findings indicate that data from large international stud-
ies may not be directly applicable to individual countries and
that this should be taken into consideration when extrapolat-
ing data from such studies to the local level. Similarly, data
derived from one country are not necessarily generalizable to
other countries.
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