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Abstract As a measure of healthcare cost containment, the
total number of vials of entanercept (25 mg) that can be
prescribed for patients with inflammatory arthritis is
restricted in Korea. Consequently, attempts to extend the
dosing interval while maintaining the efficacy have not
been an uncommon clinical practice. The aim of this study
was to determine if extended doing interval of etanercept
can be effective in patients with ankylosing spondylitis
(AS). We performed a retrospective analysis using medical
records at a single tertiary hospital. One hundred and nine
patients with AS and 79 patients with rheumatoid arthritis
(RA) started on etanercept between November 2004 and
November 2009 were indentified. Etanercept (25 mg) was
started with twice-weekly dosing schedule. Bath Ankylos-
ing Spondylitis Disease Activity Index (BASDAI), C-
reactive protein (CRP), and etanercept dosing interval for
AS patients at 0, 3, 9, 15, 21 months were reviewed.
Dosing interval for RA patients was analyzed for compar-

ison. In AS, mean dosing interval was 4.7±2.1 days at
3 months and was increased to 12.1±7.0 days at 21 months.
Despite the progressive increase in the dosing interval, the
mean BASDAI declined rapidly at 3 months, and continued
to decrease over 21 months. Mean CRP declined after
3 months of therapy and remained low thereafter. In RA,
mean dosing interval was 4.0±1.2 days at 3 months and
5.1±1.8 days at 21 months. In conclusion, in AS, extended
dosing of etanercept can be effective without compromising
clinical and laboratory markers of disease activity as
measured by BASDAI and CRP, respectively. Tapering of
etanercept was less accommodating in RA when compared
to AS.
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Introduction

Ankylosing spondylitis (AS) is an inflammatory disease
characterized by insidious inflammation of the spine, sacro-
iliac, and peripheral joints. The prevalence varies among
ethnic groups and geographic locations, ranging from 0.1% to
1.4% [1, 2]. Until recently, limited pharmacologic options
were available for AS. Nonsteroidal anti-inflammatory drugs
(NSAIDs) relieve joint pain and inflammation temporarily.
Disease-modifying antirheumatic drugs (DMARDs) have
shown no benefits in axial manifestations of AS, although
sulfasalazine has limited efficacy in peripheral arthritis [3].
The European League Against Rheumatism recommended
anti-TNF therapy for AS patients refractory to conventional
treatments [4]. The introduction of TNF-antagonists gave
major breakthroughs that have improved outcomes in AS
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patients, and achieving a remission is now a reasonable
treatment objective [5–7]. However, no guidelines are
currently available on when to stop or how to taper these
agents when a good clinical response is reached.

Etanercept, a fusion protein consisting of the extracellu-
lar portion of a human TNFR-75 fused to the Fc portion of
human IgG subclass I molecule, has demonstrated signif-
icant efficacy and a favorable safety profile in patients with
active AS [7–10]. As a healthcare cost containment
measure due to its high cost, the Korean National Health-
care Insurance Policy restricted the total number of vials of
entanercept (25 mg) that can be prescribed to patient with
AS and rheumatoid arthritis (RA). As a consequence,
attempts in extending the dosing interval in order to
prolong the overall treatment duration, while maintaining
the efficacy, have not been an uncommon clinical practice
in Korea. Ironically, this rather discouraging situation has
provided an ideal opportunity to observe if tapering of
etanercept is achievable. Thus, the aim of this study was to
determine if extended dosing of etanercept can be effective
in patients with AS and RA without compromising clinical
disease activity. In the present study, we describe our
clinical efficacy data with etanercept over the observation
period of 21 months and demonstrate that extended dosing
of etanercept 25 mg can be effective in patients with AS.

Materials and methods

We performed a retrospective analysis using medical
records at a single tertiary hospital. Patients with AS and
RA, defined by the modified New York criteria [11] and
ACR criteria [12], respectively, who were initiated on
etanercept therapy between November 2004 and November
2009 were included in the study. To be eligible for TNF-α
antagonist therapy according to the Korean National Health
Insurance Policy, AS patients have to fulfill the following
criteria: high disease activity (Bath Ankylosing Spondylitis
Disease Activity Index (BASDAI) higher than 4), radio-
graphic evidence of sacroiliitis (grade ≥2 bilaterally or ≥3
unilaterally), and failure to respond to NSAIDs or
DMARDs therapy of at least three consecutive months.
Three months after initiation of etanercept, BASDAI
reduction of at least 50% or absolute decrease of more
than 2 units (0–10 scale) has to be documented in order for
the treatment to continue. BASDAI measurement every
6 months thereafter is also required and must demonstrate
the same degree of efficacy as initial measurements at
3 months. For RA patients, the following criteria needs
to be satisfied: erythrocyte sedimentation rate (ESR)>
28 mm/hr or C-reactive protein (CRP)>2.0 mg/dL, morn-
ing stiffness of more than 45 min, total number of tender or
swollen joint count >20 (more than six if at least four of

following large joints are involved: elbow, wrist, knee,
ankle, shoulder and hip), failure of 6-months therapy with
at least two DMARDs including methotrexate due to
inefficacy or side effects. At 3-months follow-up visit,
ESR<28 mm/hr or CRP<2 mg/dL, or 20% reduction in
either of these parameters, and 50% reduction in tender of
swollen joint count need to be demonstrated for continua-
tion of therapy. These measurements need to be repeated
every 6 months thereafter and must satisfy the same degree
of efficacy as 3-months visit. The Korean National Health
Insurance Policy mandates that the total number of vials of
etanercept allowed for each patient with AS and RA are
417 and 442, respectively. The patients are required to pay
out-of-pocket for any additional vials once these limits are
reached.

Medical records were reviewed for baseline demograph-
ic data, clinical characteristics including laboratory data,
BASDAI [13] in AS patients, and dosing interval at 3, 9,
15, 21 months after starting etanercept. All patients were
pre-screened for latent tuberculosis infection by history,
chest radiograph, and purified protein derivative skin test.
Based on the objective clinical assessment and subjective
improvement reported by the patients at each visit (every
month), the dosing interval was increased in a stepwise
fashion; twice-weekly to every 5 days, then every 7, 9, 11
and 13 days. Should a patient discontinue treatment, the
main reason is also recorded. Etanercept 25 mg was started
at twice-weekly schedule for all AS and RA patients. Only
25-mg vials of etanercept is currently available in Korea.

Statistical analysis

Data are expressed as means and standard deviation and as
percentages. To compare continuous variable distributions,
Wilcoxon signed-rank test was performed. Differences were
considered significant at the p<0.05 levels. The Statistical
analyses were performed using GraphPad Prism (version
4.0, San Diego, CA, USA).

Results

Baseline characteristics

In total, 109 AS and 79 RA patients who were started on
etanercept (25 mg) with variable duration of therapy were
analyzed. The demographic data of AS and RA patients
before the start of etanercept are illustrated in Table 1.

Efficacy and dosing interval of etanercept

Etanercept (25 mg) was started with twice-weekly dosing
schedule. In AS patients, the mean dosing interval
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gradually increased to 4.7±2.1 days at 3 months, 8.5±
4.9 days at 9 months, 9.9±5.8 days at 15 months, and
12.1±7.0 days at 21 months (Table 2). Mean BASDAI was
8.5±1.3 at 0 month and decreased rapidly to 2.29±1.4 at
3 months (p<0.0001), and continued downward to 1.6±1.4
at 9 months, 1.0±0.9 at 15 months, and 0.6±0.7 at
21 months. Mean CRP was 3.7±4.1 mg/dL at 0 month
and decreased promptly to 0.6±1.3 mg/dL at 3 months and
remained low at 0.6 ± 1.1 mg/dL at 9 months, 0.5±0.9 mg/

dL at 15 months, and 0.6±0.6 mg/dL at 21 months. Despite
the progressive increase in the dosing interval, mean
BASDAI scores declined gradually at 3, 9, 15, and
21 months (Fig. 1a). Furthermore, mean CRP declined
after 3 months of therapy (p<0.0001) and remained low at
9, 15, and 21 months. In RA patients, mean dosing interval
increased to 4.0±1.2 days at 3 months, 4.8±1.7 days at
9 months, 5.1±1.9 days at 15 months, and 5.1±1.8 days at
21 months (Table 2). As compared to AS patients, the
increase in the dosing interval in RA was less robust
(Fig. 1b). During the course of observation, one patient
with AS discontinued etanercept due to secondary failure at
2 months, while four patients with RA switched to another
TNF-α antagonist (two primary failures at 0.8 and
1.9 months, and two secondary failures at 2 and
15.9 months). At 21 months follow up, etanercept survival
rate in AS and RA patients were 98% and 84%,
respectively. The proportion of patients remained on
twice-weekly dosing at 3, 9, 15, and 21 months were
67.6%, 29.4%, 6.7%, and 6.3% for AS, respectively, and
88.5%, 57.1%, 50.0%, and 47.6% for RA, respectively
(Table 3).

Discussion

In this retrospective observational cohort study, we dem-
onstrated that extended dosing of etanercept can be
effective in AS and RA patients. The government cost
containment efforts in healthcare produced a prescription
pattern of etanercept that is deviated from the standard
practice, thus providing an ideal opportunity for this study.

Etanercept has demonstrated rapid and consistent effec-
tiveness in reducing the axial and peripheral symptoms of
AS and improving patient function and quality of life

Table 1 Baseline characteristics of patients with AS and RA

AS (N=109) RA (N=79)

Age 35.0±10.8 56.1±12.6

Men, n (%) 98 (89.9) 12 (15.2)

Disease duration, years 8.7±5.7 10.7±7.4

Duration of etanercept, months 24.7±14.4 15.2±18.9

Age at the start of etanercept, years 32.5±10.7 53.6±12.6

Rheumatoid factors (%) N/A 92.4

HLA-B27 positivity (%) 91.2 N/A

ESR (normal range 0–22 mm/hr) 60.7±34.7 74.1±32.5

CRP (normal range 0–0.3 mg/dL) 3.7±4.1 3.5±4.2

BASDAI (0–10) 8.5±1.3

Previous use of biologic agent, n (%) 6 (5.6) 6 (7.6)

NSAID use (%) 100 100

Use of DMARDs

Methotrexate, n (%) 42 (38.5) 70 (88.6)

Sulfasalazine, n (%) 102 (93.6) 40 (50.6)

Leflunomide, n (%) 2 (1.8) 60 (75.9)

Hydroxycholoroquine, n (%) 1 (0.9) 29 (36.7)

Values are mean ± SD unless otherwise indicated

ESR erythrocyte sedimentation rate, CRP C-reactive protein, BADAI
Bath Ankylosing Spondylitis Disease Activity Index, N/A not
applicable

Table 2 Comparison of the mean ± SD values at baseline and corresponding duration of etanercept therapy

Baseline 3 months 9 months 15 months 21 months pa pb

n 109 104 85 75 63

Dosing interval (days) 3.5±0 4.7±2.1 8.5±4.9 9.9±5.8 12.1±7.0 <0.0001

AS ESR (mm/hr) 60.7±34.7 20.5±28.1 20.7±23.2 20.2±22.2 22.3±23.7 <0.0001 0.344

CRP (mg/dL) 3.7±4.1 0.6±1.3 0.6±1.1 0.5±0.9 0.6±0.6 <0.0001 0.031

BASDAI 8.5±1.3 2.3 ±1.4 1.6±1.4 1.0±0.9 0.6±0.7 <0.0001 <0.0001

Switch to other biologic agent 0 (0%) 1 (1%) 0 0 0

n 79 61 35 26 21

Dosing interval (days) 3.5±0 4.0±1.2 4.7±1.7 5.1±1.9 5.1±1.8 0.001

RA ESR (mm/hr) 74.1±32.6 48.4±35.7 51.7±36.1 39.7±35.1 49.0±36.4 < 0.0001 0.963

CRP (mg/dL) 3.5±4.2 0.9±1.3 0.8±1.3 0.5±0.6 0.5±0.6 < 0.0001 0.178

Switch to other biologic agent 0 (0%) 3 (3.8%) 0 0 1 (1%)

a Baseline versus 3 months
b 3 months versus 21 months
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(QOL) [7, 14]. Etanercept is administered by subcutaneous
self-injection, usually in a 50 mg once-a-week, or 25 mg
twice-a-week dosing interval. Patients with AS can expect a
comparable significant improvement in clinical outcomes
with similar safety when treated with etanercept 50 mg
once-weekly or with 25 mg twice-weekly [15]. No
significant differences in the pharmacokinetic exposure
between the two etanercept regimens were found [15].
Improvement in function and QOL were reported to be
similar in these dosing regimens [16]. Unfortunately, there
exists no evidence for the inhibition of structural progres-
sion of spine disease in AS patients treated with etanercept
for nearly 2 years [17]. Therefore, if the main goal of
starting etanercept is to improve symptoms, function and
the QOL, it stands to reason that clinicians may attempt to
increase the dosing interval of etanercept as long as
aforementioned parameters are not compromised. Further-
more, considering the fact that the potential cost–effective-
ness of etanercept in patient with severe AS has been
demonstrated [18], further cost reduction may be achieved
by incorporating the result of our data in daily clinical
practice.

This study is the first to evaluate the gradual tapering of
etanercept in patients with AS and RAwhile maintaining its
efficacy. A previous study involving RA patients with
remission on etanercept have investigated the duration until
disease relapse after discontinuing etanercept and the
efficacy with readministration in those who relapsed [19].
Fifty percent of patients were on half-dose therapy (25 mg/
week) at the time of discontinuation and found no
difference in the time to relapse between the group on

full-dose and the group on half-dose etanercept therapy
before discontinuation. This result indirectly implies that
dose reduction of etanercept can be feasible in those with
clinical remission. Despite the fact that the dosing interval
of etanercept in RA group from our study did not reach
once-weekly dosing at 21 months (5.1±1.8 days), it seems
reasonable to assume that a dosage reduction or extending
dosing interval can be an effective therapeutic approach
before drug discontinuation.

Dose reduction of etanercept from 50 mg once-weekly to
maintenance dose of 25 mg once-weekly have been
investigated in a small number of AS patients and reported
that 25 mg given weekly is effective enough to maintain
remission [20]. However, after the initial 3-months therapy
with etanercept 50 mg/week, six out of 23 patients (26.1%)
were dropped out during the maintenance period with
25 mg/week, one patient due to disease flare, and five
patients were lost to follow up. This high drop-out rate
makes the final results difficult to interpret. On that
account, rather than abrupt dose reduction of etanercept, a
gradual tapering would be more preferable and may help
facilitate the smooth transition into the lowest effective
dose of etanercept.

Our study demonstrated that tapering of etanercept is
much less accommodating in RA patients compared to AS
patients, presumably due to higher efficacy of etanercept in
AS patients. Accordingly, etanercept continuation rate in
AS patients was also higher than RA patients (98% vs.
84%, respectively) at 21 months, due to less loss of
efficacy. This is inconsistent with previous finding from
an observational study where the continuation rate of

A BAS
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Fig. 1 Efficacy of etanercept
with extended dosing interval.
a Course of clinical parameters
as assessed by BASDAI and
CRP in relation to dosing inter-
val in AS patients. b Course of
CRP in relation to dosing inter-
val in RA patients. Values
represent the mean ± SEM

Table 3 Proportion of patients remained on twice-weekly dosing of etanercept

Baseline 3 months 9 months 15 months 21 months

Total observed 109 104 85 75 63

AS Number of patients on twice-weekly dosing (%) 109 (100) 70 (67.6) 25 (29.4) 5 (6.7) 4 (6.3)

Total observed 79 61 35 26 21

RA Number of patients remained on twice-weekly dosing (%) 79 (100) 54 (88.5) 20 (57.1) 13 (50.0) 10 (47.6)
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etanercept after 1 year was higher in RA compared to
spondyloarthropathy (SpA) patients including AS patients
(87% vs. 76%) [21]. However, when all TNF-α antagonists
were included, overall drug survival rate was better in SpA
than in RA [22].

The significance of the present study lies in several
aspects. First, extended dosing interval of etanercept may
create considerable cost containment in healthcare system
with financial strain. Second, possible side effects of
etanercept therapy including the risk of infection may be
considerably dampened with reduced drug exposure. Lastly,
less frequent self-injection may escalate compliance and
drug adherence. Our study included patients with severe
refractory disease despite of ongoing treatment with
combination of DMARDs and NSAIDs. Hence, the
implication of our study may also be extended to patients
with less severe disease activity before the start of
etanercept, and further tapering may be achieved.

Our study is limited due to the retrospective observation
without control group of patients who adhered to the
standard dosing schedule. Nevertheless, our study opens a
novel pathway of therapeutic approach in prescribing
etanercept for patients with AS and RA. The potential
benefits of tapering etanercept over conventional standard
dosing regimen need to be investigated further in a
prospective randomized trial in the future.

In conclusion, the efficacy of etanercept can be main-
tained despite the increase in dosing interval in patients
with AS and RA. Tapering of etanercept was less
accommodating in RA when compared to AS.
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