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Etanercept response in patients with rheumatoid arthritis
after secondary loss of efficacy of infliximab
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Abstract This study was carried out to determine the
effectiveness of half-dose administration of etanercept in
patients with rheumatoid arthritis (RA) who exhibited sec-
ondary loss of efficacy of infliximab. Seventeen patients
were administered 25 mg of etanercept once weekly for at
least 1 year after secondary loss of efficacy of infliximab.
The mean duration of treatment with infliximab was
32.5 + 1.3 months. The patient cohort consisted of 3 males
and 14 females, with a mean age of 56.3 + 11.4 years and
mean weight of 57.2 £ 10.9 kg. The mean duration of RA
was 16.2 £ 10.9 years. The mean Disease Activity Score 28
was decreased significantly, from 5.8 at the initiation of
mfliximab therapy to 3.6 at the end of observation. There
were no withdrawals due to adverse reactions during the
study period, although in 2 subjects the agent was changed
0 tocilizumab due to lack of effect, one after 18 months
znd the other after 36 months, and 1 subject withdrew after
12 months for financial reasons. A good response can be
=xpected to a half dose of etanercept in patients with sec-
ondary loss of efficacy of infliximab. Reduction of the
patient’s cost burden also makes this a superior treatment.
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Introduction

“dvances in immunology and molecular biology have
srought pharmacotherapy for rheumatoid arthritis (RA)
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closer to causal treatment [1, 2]. In 1993, Elliott et al. [3]
reported dramatic results when they administered the first
biologic agent, infliximab, an antibody to the cytokine
tumor necrosis factor alpha (TNF-o), to patients with RA.
Recently, a number of biologics have been developed [4],
and they have become an essential part of pharmacotherapy
for RA. They enable not only treatment of hitherto
refractory cases, but also inhibition of the progression of
articular destruction, with the aim of complete remission.
At present, more than 1 million patients with RA world-
wide are said to be on biological therapy, with corre-
sponding costs approaching 2 trillion yen per year [5].
However, case reports have revealed several problems
associated with the long-term use of biologics. These
include: (1) the emergence of neutralizing antibodies, (2)
complications such as infections, (3) lack or loss of effi-
cacy, and (4) high cost [6]. Of these, high cost and sec-
ondary loss of efficacy are serious problems with biologics
that require an urgent solution. In particular, the numbers
of patients for whom biological therapy for RA must be
discontinued for financial reasons, despite the presence of
highly active disease refractory to other agents, are on the
increase.

In this study, the efficacy of half-dose treatment with
etanercept, at 25 mg once weekly after secondary loss of
efficacy of infliximab treatment was examined.

Patients and methods
Patients
Seventeen RA patients who met the 1987 American

College of Rheumatology (ACR) criteria were enrolled in
this study. Assessment of secondary loss of efficacy of
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Table 1 Demographic and baseline characteristics of patients

Number of patients

Male 3

Female 14
56.3 &£ 11.4 (23-71)
57.2 £ 10.9 (43-70)
16.2 = 10.2 (1-37)

Age (years)
Body weight (kg)
Disease duration (years)

Steinbrocker stage

I 1
I 1
I 1
v 14

Steinbrocker class
I 1

I 6

11 10

v 0
Duration of infliximab therapy (months) 32.5 £ 1.3 (3-60)
DAS28 58+ 1.6
CRP 3.1 +£19
MMP-3 251.7 + 208.8
TSS 151.0 + 107.2
Joint narrowing score 64.0 = 449
Bone erosion score 914 £ 73.4

DAS28 Disease Activity Score 28, CRP C-reactive protein, MMP-3
matrix metalloproteinase-3, 7SS total Sharp score

infliximab in patients with RA was made when the Disease
Activity Score 28 (DAS28) exceeded 3.2, and the treating
physician determined relapse of disease based on symp-
toms and objective parameters. The mean duration of
treatment with infliximab was 32.5 £ 1.3 months. The
patients were switched from infliximab to etanercept, and
continued it for at least 12 months. The mean duration of
etanercept treatment was 23.6 months (range, 12—
48 months). Mean patient age was 56.3 = 11.4 years
(range, 23-71 years), and mean body weight was
57.2 £ 10.9 kg (range, 43-70 kg). The mean duration of
RA was 16.2 £ 10.9 years (range, 1-37 years). The num-
bers of patients whose disease was classified as Stein-
brocker radiographic stage 1, II, III, and IV were 1, 1, 1,
and 14 patients, respectively. In addition, the numbers of
cases classified as Steinbrocker functional class I, II, III,
and IV were 1, 6, 10, and 0, respectively (Table 1).

Dosage and administration
Infliximab administration followed the standard protocol
for all patients, with intravenous infusions of 3 mg/kg at 1,

2, and 6 weeks, and then every & weeks thereafter.
The half-dose of etanercept was self-administered once
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weekly as a 25 mg subcutaneous injection. All patients
were on combination therapy with methotrexate (MTX)
at an average dosage of 7.6 mg weekly (range, 6-8 mg).
As additional disease-modifying antirheumatic drugs
(DMARD:s) included in the combination therapy, bucill-
amine was administered to 13 patients and sulfasalazine to
1 patient. Various nonsteroidal anti-inflammatory drugs
(NSAIDs) were taken by 15 patients, and prednisolone
(PSL) was taken by 13 patients, at an average dosage of
3.8 mg/day (range, 3-8 mg/day).

Assessment

Efficacy was assessed using the European League Against
Rheumatism (EULAR) response criteria and the DAS28.
Before treatment was switched to etanercept, all patients
received an explanation of the nature of the study and were
informed that they were free to participate or withdraw
from the study at any time in accordance with the Helsinki
Declaration, and informed consent was obtained from
them. Serum analysis, including determination of markers
of disease activity such as C-reactive protein (CRP) and
matrix metalloproteinase-3 (MMP-3), was performed
monthly for the first 3 months and at 6-month intervals
thereafter. EULAR assessments of efficacy were conducted
after 12, 18, 24, and 36 months of etanercept treatment.
Radiographs of both hands and both feet were obtained at
the time of each assessment. Radiological findings were
scored using the modified method of Van der Heijde et al.
[7].

Statistical analyses were performed using Welch’s #-test,
after confirmation of group homoscedasticity.

Results

We initially registered 17 patients, and had 17 patients
remaining at the 12-month assessment, with 17 patients
after 18 months, 10 patients after 24 months, and 7 patients
after 36 months. There were 3 withdrawals, including 2
patients (after 12 months and after 36 months) due to loss
of effect; and 1 patient who changed to MTX monotherapy
after 18 months, for financial reasons. There were 2 cases
of adverse reactions, one of an allergic reaction at the
injection site and the other of bronchitis, but both were
mild with disappearance of signs and symptoms without
interruption of etanercept treatment.

As shown in Fig. la and Table 2, the mean DAS28
scores at 0, 12, 18, 24, and 36 months after initiation of
etanercept therapy were 5.8 £ 1.6, 3.5 & 1.3, 3.7 &+ 1.0,
3.7 £ 1.0, and 3.1 % 0.9, respectively. The mean DAS28
decreased significantly from 5.8 £ 1.6 at the initiation of
infliximab therapy to 3.6 & 1.1 at the end of observation,
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corresponding to a moderate EULAR response. The results
of the assessment for the subjects were ‘good’, ‘moderate’,
and ‘no response’ in 5, 10, and 2 patients, respectively,
with remission (DAS28 < 2.6) achieved in 3 patients. In
the 2 patients with ‘no response’ the agent was changed to
tocilizumab due to lack of effect, in one after 18 months
and the other after 36 months.

Changes in the levels of CRP and MMP-3, markers of
disease activity, are shown in Fig. 1b, c. The mean CRP
levels at 0, 12, 18, 24, and 36 months after initiation of
infliximab treatment were 3.1 £ 1.9, 1.3 +£ 1.0, 1.4 &+ 2.6,
1.1 +£ 24, and 0.6 £+ 1.4 mg/dL, respectively. The mean
CRP level decreased significantly from 3.1 + 1.9 mg/dL at
initiation of infliximab therapy to 1.1 &+ 1.2 mg/dL at the
end of observation. The mean MMP-3 levels at 0, 12, 18,
24, and 36 months after initiation of infliximab treatment
were 251.7 £208.8, 1157 £ 138.7, 117.5 £ 154.0,
87.2 + 82.1, and 84.5 &+ 54.2 ng/mL, respectively. The
mean MMP-3 level decreased significantly from
250.7 + 208.8 at initiation of infliximab therapy to
88.5 & 130.5 ng/mL at the end of observation.

In the 13 patients on concomitant PSL therapy, the mean
daily dosage of this agent decreased significantly, from
3.8 &£ 2.6 to 1.8 £ 2.7 mg/day.

Figure 2 shows individual total Sharp scores (TSS),
joint space narrowing scores (JNS), and erosion scores (ES)
of the 17 patients at the initiation of infliximab therapy
(before) and the end of observation (after). The TSS at
initiation of infliximab therapy ranged from 21 to 374.
There was no patient in whom marked bone destruction
was observed. The mean values of TSS were 1554 +
112.6 at the initiation of infliximab therapy and
151.0 + 107.2 at the end of observation. The mean values
of JNS were 64.0 + 44.9 and 62.1 & 42.1, and the mean
values of ES were 91.4 £ 42.1 and 88.9 £ 71.3, respec-
tively. There were no significant differences between any
of these scores at the two time points.

Discussion

Since the report by Fuchs et al. [8], the treatment of RA has
changed dramatically, with the introduction of DMARDs
now recommended as soon as RA is diagnosed to take
advantage of the “window of opportunity” before the onset
of bony destruction [9]. The 2002 American College of
Rheumatology Guidelines for the management of rheu-
matoid arthritis recommend commencing DMARDs,
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Fig. 2 Individual total Sharp
scores (7SS) (a), joint space
narrowing scores (JNS) (b), and 350 -
erosion scores (ES) (¢) of 17

patients at initiation of 300 -
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including biologics, as soon as RA is diagnosed to achieve
tight disease control [10].

The TNF inhibitor infliximab has been available for use in
Japan since 2003. The efficacy of infliximab and other TNF
inhibitors has been confirmed by multiple studies, and these
agents have become an essential part of RA treatment [3, 11—
15]. One problem with the frequent use of infliximab is the
emergence of human anti-chimeric antibodies (HACA), with
attenuation of efficacy. In response to this, switching
between TNF inhibitors has been reported since 2004, and
the success rate appears to be high for switching from inf-
liximab to etanercept [16—18]. In the present study, we were
also able to achieve good results in switching from inflix-
imab to etanercept. At half of the optimal dose, “good” or
“moderate” EULAR responses were observedin 15 of the 17
patients after 1 year of etanercept administration. Further-
more, remission was achieved in 3 patients (DAS28 < 2.6).

On radiographic examination, there was no progression
of bone destruction during etanercept therapy in our
patients. Smolen et al. reported in their review that the TSS
in patients with MTX monotherapy increased by 2.3-6.1
compared with the annual estimated progression of 10.3—-
25.6 in clinical studies of TNF-blocking biologics [20].
They also reported that the combination of a TNF inhibitor
with MTX almost completely eliminated the progression of
joint damage (score between —0.5 and 1.3). Therefore, “no
progression of bone destruction” means “under control
with etanercept therapy”.

Although etanercept is used at the same dosage in Japan
as in Western countries, we achieved favorable results with
half of the optimal dose. The average weight of our patients
was 57 kg, which is approximately 70-80% of the average
weight of Caucasian adults, possibly accounting for the
good therapeutic response to half of the optimal dose of
etanercept. Halving the dosage means halving the cost
borne by the patient, so this regimen can be recommended
to patients who have discontinued biological therapy for
financial reasons. Etanercept was approved for use in Japan
for the sake of harmonization with Western countries, and
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the dosage and administration were correspondingly the
same as those used in the West. However, in a Japanese
clinical trial (TNR-001), no significant difference in effi-
cacy was observed between groups administered etanercept
at 10 mg x 2/week and 25 mg x 2/week [5]. A French
study also found no difference in clinical efficacy between
etanercept 25 mg once weekly and twice weekly [19]. The
use of half doses of etanercept has the potential to prevent
the destruction of articular cartilage. The cost of biological
therapy for RA is roughly 25 times that for previous
DMARDs, and at some ¥500,000 per annum corresponds
to one-tenth of average annual earnings in Japan [5]. Thus,
in Japan, etanercept could be commenced with half-dose
treatment, considering both the relatively low body weights
of Japanese patients and the costs of treatment. Future
large-scale clinical trials with switching between biologic
agents are needed in Japanese patients with RA to establish
the appropriate dosages. This will allow better disease
control, as well as reducing the costs of treatment, with
favorable medical and financial effects.
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