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Diamant Thaçi . Thilo Klopsch . Anja Plenske . Lisa K. Blindzellner .

Pascal Klaus . Thomas Meng . Peter-Andreas Löschmann
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ABSTRACT

Background: For rheumatoid arthritis (RA), the
treat-to-target concept suggests attaining
remission or at least low disease activity (LDA)
after 12 weeks.
Objectives: This German, prospective, multi-
center, non-interventional study aimed to
determine the proportion of patients with RA
who achieved their treat-to-target aim after 12
and 24 weeks of etanercept (ETN) treatment in a

real-life setting, as opposed to patients achiev-
ing their therapeutic target at a later timepoint
(week 36 or 52).
Methods: A total of 824 adults with a con-
firmed diagnosis of RA without prior ETN
treatment were included. Remission and LDA
were defined as DAS28\ 2.6 and DAS28 B 3.2,
respectively.
Results: The proportion of patients achieving
remission was 24% at week 12 and 31% at week
24. The proportion of patients achieving LDA
was 39% at week 12 and 45% at week 24. The
proportion of patients achieving remission or
LDA further increased beyond week 24 up to
week 52. Improvement in pain and reduction in
concomitant glucocorticoid treatment were
observed. Improvements in patient-reported
outcomes were also seen in patients who did
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not reach remission or LDA. No new safety sig-
nals were detected.
Conclusions: A considerable proportion of
patients with RA attained the target of remis-
sion or LDA after 12 weeks of ETN treatment.
Even beyond that timepoint, the proportion of
patients achieving treatment targets continued
to increase up to week 52.
Trial Registration: ClinicalTrials.gov Identifier:
NCT02486302.

PLAIN LANGUAGE SUMMARY

Physicians measure response to treatment of
rheumatoid arthritis using a disease activity
score (DAS28). People with a DAS28 of less than
2.6 have very few to no symptoms (also called
remission). People with a DAS28 of 3.2 or less,
called low disease activity, may experience mild
symptoms. When people do not respond to
treatment after 12 weeks, it is usually recom-
mended to prescribe a different treatment.
Researchers do not know how many people who
do not respond after 12 weeks would respond if
treatment were continued. A total of 824 Ger-
man people with rheumatoid arthritis who
received a drug called etanercept for up to
52 weeks took part in this study. Researchers
wanted to know how many people had remis-
sion or low disease activity after 12 weeks and
24 weeks of treatment.

After 12 weeks, 24 in 100 people had remis-
sion; this increased to 31 in 100 people after
24 weeks. Thirty-nine in 100 people had low
disease activity after 12 weeks; this increased to
45 in 100 people after 24 weeks. The number of
people with remission or low disease activity
increased with longer treatment (up to
52 weeks). People needed less additional treat-
ment with a type of drug called glucocorticoids.
The people in this study experienced side effects
that were similar to those reported by people
who took etanercept in previous studies.

The researchers concluded that a consider-
able proportion of people responded to treat-
ment with etanercept after 12 weeks. This
proportion increased when treatment was con-
tinued for longer than 12 weeks.

Keywords: Etanercept; Remission; Real world;
Rheumatoid arthritis

Key Points

Why carry out this study?

The treat-to-target concept for rheumatoid
arthritis (RA) requires patients to attain
remission or at least low disease activity
(LDA) after 12 weeks of treatment.

What did this study ask?

The objective of this study was to evaluate
the proportion of patients who benefit
from treatment with the tumor necrosis
factor alpha inhibitor etanercept (ETN)
beyond 12 weeks.

What were the study
outcomes/conclusions?

In this non-interventional study, 24% and
39% of patients with RA treated with ETN
as part of routine care in Germany
achieved remission and LDA, respectively,
at 12 weeks; improvements in patient-
reported outcomes and reductions in
concomitant glucocorticoid treatment
were also observed.

What has been learned from the study?

Rates of remission and LDA increased up
to week 52 of treatment, suggesting that
some patients may benefit from extending
treatment with ETN beyond 12 weeks.

INTRODUCTION

For patients with rheumatoid arthritis (RA), the
treat-to-target concept suggests a goal of remis-
sion within the first 3 months of treatment,
after which time treatment should be adjusted if
the target is not reached [1–3]. In patients who
are unlikely to achieve remission, e.g., those
with long-standing disease who failed previous
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therapies, low disease activity (LDA) can be an
acceptable alternative target to remission. In
patients showing some improvement in disease
activity but who have not yet achieved their
target, treatment may be continued with a goal
of reaching the target after 6 months [1, 3, 4].
Pain and concomitant glucocorticoid use can
also affect patients’ quality of life and should be
considered in setting treatment targets [3, 5].

In the COMET study, patients with early
RA receiving the tumor necrosis factor alpha
(TNF-a) inhibitor etanercept (ETN) were more
likely to attain clinical remission compared
with patients receiving methotrexate (MTX)
alone. After 12 weeks of treatment, 36% of
patients treated with ETN attained disease
activity score in 28 joints (DAS28) remission,
while 50% and 57% attained this target at week
24 and week 52, respectively [6]. These findings
suggest that continuing ETN treatment beyond
12 weeks may be worthwhile, even if remission
or LDA criteria have not yet been reached.

While clinical trials like COMET are para-
mount in investigating the efficacy and safety of
treatments in a controlled manner, real-world
studies and registry data analyses (e.g., RABBIT
[7]) offer insight into patient outcomes in rou-
tine practice [8, 9]. The non-interventional
ADEQUATE study evaluated the effectiveness of
ETN over a period of 12 months in the routine
treatment of patients with rheumatic diseases
and plaque psoriasis, with particular attention
to patients who attained their desired treatment
goal after more than 12 weeks of treatment. To
this end, the aim of this study was to evaluate
the proportion of patients who benefited from
continued ETN treatment beyond 12 weeks,
even among those who did not formally attain
their desired treatment target at week 12. We
describe results from the cohort of patients with
RA from ADEQUATE.

METHODS

Study Design

ADEQUATE was a prospective, non-interven-
tional study in patients with RA, axial spondy-
loarthritis, psoriatic arthritis, or plaque psoriasis

enrolled at multiple centers in Germany. We
report data from the cohort of patients with RA
only. ADEQUATE was designed to evaluate the
effectiveness of ETN after 12, 24, 36, and
52 weeks of routine treatment (Fig. 1a). Initial
treatment decisions were made prior to study
inclusion. The study physicians were encour-
aged to include all eligible patients
consecutively.

Data were collected during five regular study
visits (baseline and every 3 months thereafter)
over the course of the 12-month observation
period (Fig. 1a and Supplementary Table S1).
Written informed consent was obtained by the
treating physician or designated study site per-
sonnel before study entry. The final protocol
and subject information and informed consent
documentation were reviewed and approved by
the Ethics Committee of the Faculty of Medi-
cine of the Goethe University of Frankfurt am
Main, Germany. This study was conducted in
accordance with the Declaration of Helsinki.

This study was registered with the Federal
Institute for Drugs and Medical Devices, as well
as the Federal Association of Statutory Health
Insurance Physicians, and the Head Association
of Health Insurers, and on ClinicalTrials.gov
(NCT02486302).

Inclusion and Exclusion Criteria

Patients with RA were diagnosed by the treating
physician and treated according to the sum-
mary of product characteristics (SmPC) for ETN
[10]. Accordingly, patients aged C 18 years with
moderate-to-severe active RA and inadequate
response to disease-modifying antirheumatic
drugs (DMARDs) including MTX, as well as
patients with severe, active, and progressive RA
not previously treated with MTX were eligible
for the study. No prior treatment with ETN was
permitted (prior treatment with other biologics
was permitted). Exclusion criteria were the
contraindications, special warnings, and pre-
cautions according to the SmPC for ETN,
including hypersensitivity to the active sub-
stance or any of the excipients in ETN, sepsis or
risk of sepsis, or active infection, including
chronic or localized infections [10]. Following
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evaluation for active and latent tuberculosis,
ETN was not given to patients with active
tuberculosis, and patients with latent tubercu-
losis were treated with anti-tuberculosis therapy
before ETN treatment in accordance with local
recommendations. Based on monitoring infec-
tions before, during, and after treatment with
ETN, ETN was discontinued in patients with

serious infections. Per the SmPC, special pre-
cautions were taken in patients with history of
hepatitis B or hepatitis C infection, blood dys-
crasias, demyelinating disease, congestive heart
failure, or moderate-to-severe alcoholic hepati-
tis, and elderly patients. Concomitant admin-
istration of ETN with anakinra or abatacept was
not recommended. Additional documentation

Fig. 1 a Study design and b patient disposition. aPossible
reasons: consent withdrawn; center excluded; deviation
between therapy start and baseline visit; never took study
medication; excluded due to lack of post-baseline values.
bAll treated patients with C 1 post-baseline value including
documentation of an AE. cTS patients who adhered to the
protocol without any major protocol deviation. dNon-

completer with treatment discontinuation, multiple rea-
sons possible. eNon-completer without treatment discon-
tinuation. fCompleted week 52 and treatment not
discontinued. AE adverse event, ETN etanercept, PPS
per-protocol set, PRO patient-reported outcome, RA
rheumatoid arthritis, SmPC summary of product charac-
teristics for ETN, TS treated set
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of a patient in another post-marketing study of
ETN was not permitted.

Primary and Secondary Endpoints

The primary endpoints for this study were the
proportions of patients achieving the treatment
targets of remission or LDA at week 12 and week
24 of treatment. Remission and LDA were
defined as DAS28\2.6 and DAS28 B 3.2,
respectively, according to the S1 Guidelines of the
German Society for Rheumatology (DGRh) [1].

Secondary endpoints included the propor-
tion of patients continuing treatment with ETN
despite not achieving remission at week 12 and
the overall incidence of adverse events (AEs).
Patient-reported outcomes (PROs) included the
patient global assessment, depression, evaluated
using the Patient Health Questionnaire-2 (PHQ-
2), and fatigue and pain, both measured by the
visual analog scale (VAS).

Data Collection and Statistical Analyses

Treating physicians were responsible for col-
lecting data at each visit using a case report
form. Categorical data were summarized as fre-
quencies (absolute and adjusted), and numeri-
cal data were summarized as means (± standard
deviation [SD]) or medians (range, 25–75%
quartiles). Missing values were not imputed
unless otherwise noted. Analysis sets were
defined as ‘‘all documented’’ (AD; all docu-
mented patients), ‘‘treated set’’ (TS; all patients
with C 1 post-baseline value including docu-
mentation of an AE), and ‘‘per-protocol set’’
(PPS; all patients without major protocol
deviations).

Logistic regression analysis was conducted to
identify any parameters associated with attain-
ment of remission or LDA by week 36 or 52 as
well as parameters associated with high or very
high disease activity at week 36 or 52. Parame-
ters analyzed were disease duration, baseline
disease activity, fatigue, pain, patient assess-
ment of disease activity, and depression.

A sensitivity analysis was conducted to esti-
mate the effect of incomplete documentation:

effectiveness outcomes from patients for whom
data were available for at least four out of five
visits, or who had documented treatment dis-
continuation, were compared with results for
the overall study population.

RESULTS

Patient Disposition

A total of 845 patients with documented RA
entered the study, of whom 824 (98%) were
included in the TS. A total of 472 (57%) patients
completed the study while 239 (28%) patients
discontinued prematurely and 113 (13%) dis-
continued treatment without complete docu-
mentation and were lost to analysis. The main
reasons for discontinuation were insufficient
efficacy and AEs (Fig. 1b). The number of
patients documented per visit is shown in Sup-
plementary Table S2.

Baseline Characteristics

Patients with RA in the TS were predominantly
females (72%), with a mean age of 59 years
(Table 1). The median disease duration was
5.5 years, and most patients had received two
(47%) or at least three (24%) previous conven-
tional DMARDs (cDMARDs; Table 1). MTX was
the most common prior therapy (88%). The
most common concomitant medications
received at least once during the study treat-
ment period were MTX (46%) and prednisolone
(32%) (Supplementary Table S3). The most
common concomitant diseases recorded at
baseline were hypertension (36%), osteoarthri-
tis (13.1%), and type 2 diabetes mellitus (8.6%)
(Supplementary Table S4).

Effectiveness

After 12 weeks of ETN treatment, 24% (194/794)
of patients with RA achieved remission. This
proportion increased steadily over time among
patients who remained on study, with 31% of
patients achieving remission at both week 24
(203/664) and week 36 (173/561), and 37%
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(187/502) achieving remission at week 52 of
treatment (Fig. 2a).

At week 12, 39% (313/794) of patients
achieved LDA, and this proportion increased to
45% (300/664) at week 24. Extending treatment
duration up to 52 weeks was associated with a
further increase in the proportion of patients
achieving LDA to 54% (273/502) (Fig. 2a).

An increase in the proportion of patients
achieving remission and LDA between week 12
and week 24 was also observed using alternative
disease activity scores (Simplified Disease
Activity Index [SDAI], Clinical Disease Activity
Index [CDAI], American College of Rheumatol-
ogy/European League Against Rheumatism
[ACR/EULAR] Boolean remission criteria).
However, remission rates were consistently
lower than those observed using the DAS28
score (Supplementary Table S5).

Among patients who did not reach their
treatment goal at week 12, 19% (93/481)
attained their goal at week 24. Among patients
who achieved remission at week 12, 39% (58/
147) maintained it up to week 52. This propor-
tion increased to 52% (88/169) among patients
who achieved remission at week 24 (Fig. 2b).

Table 1 Demographic data and baseline disease
characteristics

Patients with RA
(N = 824)

Female, n (%) 593 (72.0)

Age, years, mean ± SD 59.2 ± 13.7

BMI, kg/m2, mean ± SD 27.7 ± 5.6

Duration of disease, years,

median (range)

5.5 (0.0–61.6)

Baseline disease characteristics

RF?, n (%) 465 (61.4)

ACPA,[ 20 U/ml, n (%) 261 (31.7)

DAS28, median (Q1; Q3) 4.9 (4.0; 5.8)

FFbH score, median (Q1; Q3) 66.7 (44.4; 83.3)

Pain (VAS) score, median (Q1;

Q3)

63.0 (43.0; 79.0)

Fatigue (VAS) score, median

(Q1; Q3)

53.0 (28.0; 79.5)

PHQ-2 score, median (Q1; Q3) 2.0 (2.0; 4.0)

Prior medication

Number of previous cDMARD,

n (%)

0 40 (4.9)

1 195 (23.8)

2 387 (47.1)

C 3 199 (24.2)

Type of previous cDMARD,

n (%)

Methotrexate 727 (88.2)

Cyclosporine 22 (2.7)

Leflunomide 493 (59.8)

Sulfasalazine 220 (26.7)

Others 200 (24.3)

bDMARD, n (%) 169 (20.5)

NSAID, n (%) 192 (23.3)

Cox-2 inhibitor, n (%) 95 (11.5)

Table 1 continued

Patients with RA
(N = 824)

Glucocorticoids

n (%) 696 (96.9)

Average daily dose, mg/day,

mean ± SD

6.4 ± 4.2

ACPA anti-citrullinated protein antibody, BMI body mass
index, b/cDMARD biological/conventional disease-modi-
fying antirheumatic drug, Cox-2 cyclooxygenase-2, DAS28
disease activity score in 28 joints, FFbH Hannover Func-
tional Questionnaire, RA rheumatoid arthritis, RF
rheumatoid factor, NSAID nonsteroidal anti-inflammatory
drug, PHQ-2 Patient Health Questionnaire (two items),
RF rheumatoid factor, SD standard deviation, VAS visual
analog scale
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Similarly, 45% (107/238) of patients who
achieved LDA at week 12 and 59% (146/249) of
those who achieved LDA at week 24 maintained
it up to week 52 (Fig. 2b).

Patient-Reported Outcomes

A clinically relevant pain reduction was
observed over the course of the study (Fig. 3a).
Fatigue and mean PHQ-2 score, indicating
depression, also decreased steadily throughout
the study, with the most pronounced reduc-
tions observed during the first 12 weeks of
treatment with ETN (Fig. 3b, c). Similarly, the
proportion of patients without depression

(PHQ-2 score = 0) increased steadily over the
course of the study, from 10% (78/807) at
baseline to 30% (140/463) at week 52.

Concomitant Glucocorticoid Treatment
in Rheumatologic Indications

The proportion of patients with concomitant
glucocorticoid treatment continuously de-
creased from 86% (621/718) of patients at
baseline to 65% (289/443) at week 52 (Fig. 3d).
The mean daily concomitant glucocorticoid
dose was during ETN treatment compared with
baseline and previously reported doses (Fig. 3e).
The most pronounced dose reduction from

Fig. 2 Percentage of patients achieving a remission
(DAS28\ 2.6) and LDA (DAS28 B 3.2) and percentage
of patients achieving b remission (DAS28\ 2.6) and
LDA (DAS28 B 3.2) at weeks 12 and 24 and maintaining
it until week 52. Error bars show CI. Data are based on
observed cases. N refers to the number of patients included
in the per-protocol set. Sample sizes exclude missing values,

based on the number of patient documentations available
at the indicated visit. Remission was defined as DAS28\
2.6 and LDA was defined as DAS28 B 3.2; as such, the
category of LDA also includes patients in remission.
CI confidence interval, DAS Disease Activity Score, LDA
low disease activity
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Fig. 3 a Global assessment of pain, b global assessment of
fatigue, c PHQ-2 score for depression, d concomitant
glucocorticoid use, and e mean daily glucocorticoid dose.

Error bars show SD. Data are based on observed cases.
PHQ-2 Patient Health Questionnaire-2, SD standard
deviation, VAS visual analog scale
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baseline was observed at week 12, although
further reductions were observed until week 52.
This apparent trend was not only seen in the
overall study population but also in patients
who achieved remission or LDA at a later
timepoint (week 36 or week 52) or not at all by
week 52.

A greater proportion of patients who had
previously received biologic DMARD
(bDMARD) therapy were using glucocorticoids
at baseline (88% [128/145]) compared with the
rate among bDMARD-naı̈ve patients (86% [493/
577]), and the proportion remained higher
throughout the study (73–79% [61/84–112/142]
vs. 64–75% [228/359–414/556], respectively).
The mean daily dose of glucocorticoids de-
creased to a lesser extent among prior bDMARD
recipients compared with those who had not
received bDMARD therapy. No relationship
between mean daily glucocorticoid dose and
AEs was observed.

Disease Course

Some patients with RA did not reach remission
or LDA at week 12 or 24 and remained under
treatment with ETN until week 52: 18% (102/
568) and 13% (65/508) had DAS28[ 3.2 at
week 36 and week 52, respectively, without
having reached DAS28 B 3.2 previously. While
some patients achieved remission at week 36 or
52, others achieved remission or LDA at week 12
or 24 but subsequently lost response. In addi-
tion, some patients were lost to follow-up or
discontinued the study (Supplementary Fig. S1).

Predictors of Response

No relevant baseline parameters (disease dura-
tion, baseline disease activity, fatigue, pain,
patient assessment of disease activity, and
depression) predicting achievement of remis-
sion or LDA at weeks 36 or 52 were identified in
the logistic regression analysis. However,
descriptive analysis showed that patients with
moderate or high disease activity (DAS28[ 3.2)
at weeks 36 or 52 (who had not achieved
DAS28\3.2 at any previous time point) had
clinically relevant improvements in PROs

including pain, fatigue, and depression, as well
as patient and physician global assessment
(Supplementary Tables S6A, S6B). Patients who
did not attain their treatment target at any
point during the study had a numerically longer
disease duration (median [Q1; Q3]: 8.1 years
[2.6; 17.5]) compared with the overall study
population (median [Q1; Q3] 5.5 years [0.0;
61.6]). Overall, 62% (315/502) of patients
received ETN until the end of the study despite
not reaching the treatment target.

Subsequent Treatment After
Discontinuation of ETN

Out of 239 patients who discontinued ETN,
subsequent therapy was specified for 191
patients. While 28 (15%) patients received no
further treatment, seven (4%) were treated with
an ETN biosimilar, 48 (25%) were treated with
another TNF inhibitor, and 64 (34%) were
treated with a biologic with a different mode of
action.

Sensitivity Analysis

A sensitivity analysis was performed for 739
patients for whom records were available for at
least four out of the five visits, or who had
documented treatment discontinuation. Effec-
tiveness outcomes for these patients were com-
parable to those of the overall study population,
which included patients with a higher rate of
incomplete documentation.

Safety

A total of 402 (49%) patients with RA experi-
enced C 1 treatment-emergent AE during the
observational period. The most common classes
of AEs were general disorders and administra-
tion-site reactions (28%), infections and infes-
tations (12%), musculoskeletal and connective
tissue disorders (10%), and skin and subcuta-
neous disorders (6%) (Table 2). Treatment-
emergent serious adverse events (SAEs) were
reported in 92 patients (11%), most commonly
musculoskeletal and connective tissue disorders
(4%) and general disorders and administration-
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Table 2 Treatment-emergent AEs reported in C 1% and
treatment-emergent SAEs reported in C 3 patients with
RA by SOC and preferred term (including select AEs of
special interest reported in\ 1% and select SAEs in\ 3
patients)

Primary SOC
preferred term (MedDRA)

Patients with RA
(n = 824), n (%)

Treatment-emergent AEs

C 1 treatment-emergent AE 402 (48.8)

General disorders and

administration-site conditions

229 (27.8)

Drug ineffective 130 (15.8)

Condition aggravated 33 (4.0)

Injection-site erythema 20 (2.4)

Injection-site reaction 13 (1.6)

Fatigue 9 (1.1)

Infections and infestations 99 (12.0)

Nasopharyngitis 25 (3.0)

Bronchitis 14 (1.7)

Herpes zoster 8 (1.0)

Pneumonia 5 (0.6)

Urinary tract infection 1 (0.1)

Musculoskeletal and connective

tissue disorders

81 (9.8)

Rheumatoid arthritis 26 (3.2)

Osteoarthritis 8 (1.0)

Skin and subcutaneous tissue

disorders

52 (6.3)

Pruritus 12 (1.5)

Erythema 8 (1.0)

Rash 8 (1.0)

Gastrointestinal disorders 29 (3.5)

Diarrhea 9 (1.1)

Nausea 11 (1.3)

Injury, poisoning, and procedural

complications

27 (3.3)

Nervous system disorders 22 (2.7)

Table 2 continued

Primary SOC
preferred term (MedDRA)

Patients with RA
(n = 824), n (%)

Respiratory, thoracic, and

mediastinal disorders

21 (2.5)

Cardiac disorders 13 (1.6)

Investigations 10 (1.2)

Blood and lymphatic system

disorders

9 (1.1)

Metabolism and nutrition

disorders

10 (1.2)

Treatment-emergent SAEs

C 1 treatment-emergent SAE 92 (11.2)

Musculoskeletal and connective

tissue disorders

30 (3.6)

Osteoarthritis 7 (0.8)

Joint swelling 3 (0.4)

Rheumatoid arthritis 3 (0.4)

General disorders and

administration-site conditions

23 (2.8)

Condition aggravated 11 (1.3)

Drug ineffective 3 (0.4)

Infections and infestations 20 (2.4)

Pneumonia 3 (0.4)

Tuberculosis 1 (0.1)

Urinary tract infection 1 (0.1)

Injury, poisoning, and procedural

complications

17 (2.1)

Tendon rupture 3 (0.4)

Cardiac disorders 11 (1.3)

Arrhythmia 3 (0.4)

Respiratory, thoracic, and

mediastinal disorders

8 (1.0)

Skin and subcutaneous tissue

disorders

3 (0.4)

Vascular disorders 5 (0.6)
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site conditions (3%). One case of tuberculosis
was reported as a treatment-emergent SAE. Four
patients with RA died during the observational
period (two women and two men; all[70 years
of age); none of the deaths was determined to
be study drug-related.

DISCUSSION

In this non-interventional study, a considerable
proportion of patients with RA treated with ETN
under routine daily practice conditions
achieved the treatment goal of remission or
LDA at 12 weeks and maintained their target up
to 52 weeks of treatment. In addition, patients
reported marked improvement in PROs includ-
ing pain and fatigue.

Remission rates from other real-world
observations of patients treated with TNF inhi-
bitors or other bDMARDs vary greatly. In the
German GO-NICE study, 34% of patients had
achieved DAS28 remission after 3 months of
treatment with the TNF inhibitor golimumab,
increasing to 45% after 3 years [11]. Data from
the Rheumatic Diseases Portuguese Register
showed that 23% and 40% of patients achieved
remission and LDA, respectively, after 6 months
of treatment with TNF inhibitors [12], which is
generally in line with our findings. However, in
a post hoc analysis of an Australian non-inter-
ventional cohort study of patients with RA
treated with bDMARDs (abatacept, adali-
mumab, anakinra, certolizumab pegol, etaner-
cept, golimumab, infliximab, rituximab, and
tocilizumab), rates of remission were higher
than those observed here: nearly 60% of
patients achieved remission at 3 months, which

increased to 64% after 18 months [13]. In con-
trast, in an analysis of data from the British
Society for Rheumatology Biologics Registry for
Rheumatoid Arthritis, only 10% of patients
treated with infliximab, etanercept, or adali-
mumab achieved remission at 6 months [14].
Direct comparisons of real-world data are often
difficult due to variations seen in patient pop-
ulations, treatment settings, and methods.
Despite this, general trends such as an increase
in the rate of remission over time can be
observed, particularly in studies with observa-
tion periods of several years. For example, a
comparison of infliximab, adalimumab, and
ETN in Greek patients with RA showed an
increase of DAS28 response beyond 24 weeks
and up to 8 years of treatment [9]. In a
prospective study in patients with RA attending
an outpatient clinic in Ireland and treated with
ETN, infliximab, adalimumab, golimumab, or
certolizumab, 35% of patients achieved remis-
sion after 1 year of treatment, which increased
to 61% after 12 years [15].

While the proportion of patients in remis-
sion or with LDA increased throughout the
course of the study, it must be considered that
16% of patients discontinued treatment due to
insufficient response. This observation along
with the high proportion of patients subse-
quently receiving another bDMARD suggests
that investigators based their treatment deci-
sions on the treat-to-target concept, as detailed
in the relevant guidelines [1, 3, 4, 16]. Never-
theless, a sizable proportion of patients received
ETN until the end of the study, despite not
achieving the treatment target. These patients
experienced improvements in PROs such as
fatigue and pain, suggesting that, for some
patients, objective assessments of disease activ-
ity may not be the only relevant factor for
treatment continuation in clinical practice.
Some patients with substantial improvements
in PROs may benefit from remaining on a given
treatment despite not reaching the target. The
finding that patients who did not reach treat-
ment target at any point had a longer disease
duration compared with the overall study pop-
ulation is in agreement with the benefit of
treatment with ETN in early phases of the

Table 2 continued

Primary SOC
preferred term (MedDRA)

Patients with RA
(n = 824), n (%)

Nervous system disorders 3 (0.4)

Investigations 3 (0.4)

AE adverse event, MedDRA Medical Dictionary for Reg-
ulatory Activities, RA rheumatoid arthritis, SAE serious
adverse event, SOC system organ class
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disease, as previously identified in the ERA and
COMET studies [17, 18].

A number of studies have shown the benefits
of the treat-to-target principle [19, 20]; how-
ever, a change in treatment may not always be
possible for all patients due to comorbidities or
contraindications. Our results show that exten-
ding treatment with ETN beyond 12 weeks
increases the proportion of patients achieving
the treatment goal or LDA, with some patients
achieving treatment goal for the first time at
24 weeks. This result, along with the improve-
ments in PROs seen in patients who reached the
treatment goal at a later point in the study,
indicates that continuing treatment with ETN,
even if treat-to-target goals have not been
reached, can be beneficial to patients with RA.

Side effects of glucocorticoid treatment,
which range from decreased quality of life to
cardiovascular effects, are generally dose-
dependent [21]. In this study, we observed a
decrease in concomitant glucocorticoid use over
time on ETN treatment. However, most patients
remained on long-term, low-dose glucocorti-
coid treatment. These results reflect the situa-
tion in daily practice and highlight the future
need for improved disease management in
accordance with new treatment guidelines [3].

In line with the guidelines for defining
remission and LDA at the time of study con-
ception, DAS28 criteria were used to define
remission and LDA [1]. ACR/EULAR guidelines
now recommend the usage of SDAI and CDAI
scores to measure remission and LDA [4, 16].
However, these scores tend to yield lower rates
of remission than DAS28, as observed in this
study. Despite this, the proportion of patients
achieving SDAI and CDAI remission and LDA
increased at week 12 and continued to improve
during the study. Few patients met the more
stringent ACR/EULAR Boolean remission crite-
ria at any timepoint during the study (i.e., 0.1%
at baseline to 3.5% at week 52). It is common
for patients to not meet the stringent patient
global assessment (PGA) component (B 1 on a
0–10 scale) for remission despite a good clinical
response, and patients achieving remission for
joint counts and C-reactive protein but not the
PGA criteria are frequently categorized as ‘‘near-
remission’’ [22, 23]. While near-remission was

not evaluated in this study, the low rate of ACR/
EULAR Boolean remission incorporating the
strict PGA criteria was not unexpected.

Inherent limitations of non-interventional,
observational studies are the risk of selection/
ascertainment bias and the inability to attribute
causation. To limit potential selection bias,
physicians were encouraged to include all eli-
gible patients consecutively. Due to the study
duration of 52 weeks, no conclusions on long-
term outcomes can be made. In addition, ETN is
indicated in combination with MTX or, in cases
of intolerance to MTX or when continued
treatment with MTX is inappropriate, as
monotherapy. Nearly half of the patients
received concomitant MTX at least once during
this study, which may have influenced response
rates. Consistent with the known greater risk of
RA in women versus men [24, 25], the majority
of patients (72%) in this study were women,
potentially limiting generalizability of results to
both genders.

A further limitation is the decreasing num-
ber of observations over time, as 42% of enrol-
led patients discontinued prematurely or were
missing documentation. Reasons for discontin-
uation included switching to a different treat-
ment due to AEs or insufficient effectiveness; in
addition, some patients were lost to follow-up.
This leads to a potential risk of bias due to
missing data. Missing values were not imputed
in the effectiveness analyses. Therefore,
denominators were included where possible to
provide context. In addition, sensitivity analy-
ses comparing patients with data from at least
four of five visits or documented treatment
discontinuation with the overall study popula-
tion indicated that incomplete documentation
had little impact on our observations. Such a
decrease in the number of patients over time
(due to discontinuation of treatment or lost
follow-up) is a common observation in non-
interventional studies [9, 26]. Documentation
may be incomplete as only routine clinical
investigations are included due to the non-
interventional nature of the study, which may
vary from practice to practice. However, ran-
domized controlled trials (RCTs) usually have
much stricter inclusion and exclusion criteria
and therefore are not representative of the
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general population of patients eligible for a
certain medication. Data from the German
biologics registry RABBIT showed that only
21–33% of patients included in this registry
would have been eligible for an RCT [27].

CONCLUSIONS

In summary, our results show that decision-
making regarding continuation or switching of
therapy is complex. Optimal treatment deci-
sions should always take into account patient
preferences. While the treat-to-target approach
has proven clinical benefits, some patients may
benefit from prolonged treatment with ETN
beyond 12 weeks before considering switching
treatment.

Our findings confirm the effectiveness and
safety of ETN in a real-world setting and high-
light the potential benefits of continuing treat-
ment with ETN in patients who have not
reached their treatment goal after 12 weeks of
treatment.
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