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Abstract

Aims: Long-term data on TNFi treatment in patients with axSpA is scarce. The objective of this
analysis was to assess long-term clinical efficacy of etanercept in early axSpA [including both
non-radiographic and radiographic axSpA forms], who participated in the long-term (until year
10) extension of the ESTHER-trial.

Methods: In the previously reported ESTHER-trial, patients with early active axSpA were
randomized to treatment with etanercept (n=40) or sulfasalazine (n=36) during the first year.
Patients in remission discontinued their therapy and were followed up until the end of year 2;
in case of remission-loss, etanercept was [re)-introduced and continued until the end of year
10. If remission was not achieved at year 1, patients continued receiving (or were switched to)
etanercept for up to 10years.

Results: A total of 19 patients (12 with r-axSpA and 7 with nr-axSpA at baseline) out of the
initial 76 patients (=25%) completed year 10 of the study. In the entire group, a sustained
clinical response was seen over 10years of follow up in the as-observed analysis. Completers
were significantly more often male and showed lower values of patient and physician global
assessments of disease activity, Ankylosing Spondylitis Disease Activity Score (ASDAS]), and
Ankylosing Spondylitis Quality of Life questionnaire (ASQoL) scores at baseline as compared
with non-completers. When analyzing clinical data of the completers, mean Bath Ankylosing
Spondylitis Disease Activity Index (BASDAI) and Bath Ankylosing Spondylitis Functional Index
(BASFI) values were constantly below 2 and mean ASDAS below 2.1 during follow up with no
statistically significant differences between the r-axSpA and nr-axSpA subgroups. A total of

39 serious adverse events were documented over the 10years, while six of them were seen

as possibly associated with the etanercept treatment, which led in five patients to treatment
discontinuation.

Conclusion: A sustained clinical response was observed over the 10years of the study with
comparable response and drop-out rates between r-axSpA and nr-axSpA. Etanercept was well
tolerated across the entire treatment period and showed a good safety profile with no new
safety signals.
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Plain language summary

was shown over 10years

Introduction

Axial spondyloarthritis (axSpA) is a chronic inflam-
matory condition that mainly affects the axial
skeleton [spine and sacroiliac joints (SIJs)].
Furthermore, the disease can manifest with periph-
eral arthritis and enthesitis, as well as extra-muscu-
loskeletal involvement such as uveitis, inflammatory
bowel disease (IBD), and psoriasis.! The umbrella
term of axSpA covers both patients with non-radi-
ographic (nr-axSpA) and radiographic axSpA
[r-axSpA, also called ankylosing spondylitis (AS)].
Both forms of axSpA are covered by the Assessment
of SpondyloArthritis International Society (ASAS)
classification criteria.? The terms AS or radio-
graphic axSpA are interchangeable and can be clas-
sified based on the presence of structural damage
according to the modified New York criteria.3*

For patients with axSpA who do not respond to
treatment with nonsteroidal anti-inflammatory
drugs (NSAIDs), tumour necrosis factor alpha
(TNF-0) and, more recently, interleukin (IL)-
17A inhibitors are possible therapeutic options
according to current international management
recommendations.>%

TNF inhibitors (TNFi) have shown good short-
term efficacy in controlled trials in patients with
early axSpA.”11 However, data on the long-term
clinical efficacy and safety of TNFi in early axSpA
is scarce. Studies evaluating long-term efficacy
mostly involved longstanding established r-axSpA
patients only,!2"15> and published data on nr-
axSpA is available only for a shorter duration of
follow up (up to a maximum of 4 years).1%17

The Etanercept versus Sulfasalazine in Early Axial
Spondyloarthritis (ESTHER) trial with etaner-
cept — a recombinant TNF receptor fusion pro-
tein — included patients with active early axSpA
with a disease duration of <5years at baseline
[ClinicalTrials.gov identifier: NCT00844142],
thus allowing the evaluation of long-term treat-
ment responses including both nr-axSpA and

Long-term clinical efficacy of etanercept in early axial spondyloarthritis
e This is the first trial investigating the long-term effect of a TNFi therapy with etanercept in
the whole group of axSpA (including both nr- and r-axSpA) over 10years
e Sustained and comparable clinical response to TNFi etanercept in nr-axSpA and r-axSpA

e No new safety signals for etanercept in this patient group

r-axSpA subgroups.!! Summarizing what has
been previously reported about the ESTHER
trial are: clinical and imaging data of year
one,!1:16:18:19 clinical results from year two and
year three as well as the data on radiographic pro-
gression until year six.16-20,21

In the current report, we report the clinical 10-year
results of treatment with etanercept in patients with
axSpA focusing on the comparison of treatment
response in nr-axSpA and r-axSpA subgroups.

Methods

Study design and patients

The design of the ESTHER trial, inclusion criteria
as well as the comprehensive clinical, radiographic
and magnetic resonance imaging (MRI) outcome
data up to vyear six were reported else-
where,11:16:18,20,22,23 Briefly, 76 patients with early
axSpA (with a disease duration of <5years), who
retrospectively fulfilled the ASAS classification crite-
ria for axSpA and had evidence of active inflamma-
tion on the baseline MRI in the sacroiliac joints and/
or the spine,? were randomized either to etanercept
(n=40) or sulfasalazine (n=36) for 48weeks.!! At
the end of this period, patients who were in remis-
sion discontinued their therapy and were closely fol-
lowed up every 6weeks without active treatment
until the end of year two. In the case of a flare
[defined as a Bath Ankylosing Spondylitis Disease
Activity Index (BASDAI) increase of 2points or
more as compared with the week 48 value], patients
started/restarted etanercept and continued it for up
to 9years when coming from the sulfasalazine group
and up to 10years when being treated with etaner-
cept during year one. Patients receiving sulfasalazine
who were not in remission at week 48 were switched
to etanercept and continued this treatment for up to
Oyears; patients already receiving etanercept who
were not in remission at week 48 continued the
treatment for up to 10years.?° In total, 17 patients
(13 under etanercept treatment and 4 from the
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Etanercept (ETN)

(n=40)

Drop-outs (n=5):
-Wish for pregnancy (2)
-Lost to follovw-up (3)

Drop-outs (n=5):
-Lymphoma (1)
-Intolerance (1)
-Lack of efficacy (1)

-Lost to follow-up (2)

Drop-out (n=1):

|

Continued ETN treatment (n=22) l
Switched to ETN from SSZ (n=26)

Retreatment with ETN after flare (n=13)

- Lost to follow-up

Drop-outs (n=6):
-Lack of efficacy (2)

Withdravwn because of

~Uveitis (1)

(n=4)

-Wish for pregnancy (1)
-Non-compliance (2)

Completed year-2
(n=55)

Drop-outs (n=15):

-Lack of efficacy (6)
-Wish for pregnancy (3)

-Liver value increase (1)
-Non-compliance (3)

Completed year-4
(n=40)

-Lost to follow-up (2)

Drop-outs (n=6):
-Lack of efficacy (1)
-Wish for pregnancy (2)

-1BD (1)

-Sarcoidosis (1)

Completed year-6
(n=34)

-Lost to follow-up (1)

Drop-outs (n=10):
-Wish for pregnancy (4)
-Demyelinating

Neurological disease (1)
-Recurrent infections (1)

Completed year-8
(n=24)

-Dental implants (1)
-Lost to follow-up (3)

Drop-outs (n=5):
-Lymphoma (1)

-Iritis (1)
-Lack of efficacy (1)

-Lost to follow-up (2)

Completed year-10
(n=19)

Figure 1. Patient disposition during the whole study period of 10years.
ETN, etanercept; IBD, inflammatory bowel disease; SSZ sulfasalazine.

sulfasalazine group) achieved remission at Week 48
and therefore had their treatment discontinued. In
these patients, etanercept was later restarted in 13
cases due to a flare, while four patients finished the
study because of continuous drug-free remission at
the end of year two.1¢ Overall, 19 patients completed
the 10-year study period (Figure 1).

Outcome measure assessments
The disease status assessments were performed
using established parameters for disease activity

[Ankylosing Spondylitis Disease Activity Score
(ASDAS)?* and BASDAI??], spinal mobility
[Bath ankylosing spondylitis metrology index
(BASMI) (based on the linear definition)?2¢], and
function [Bath Ankylosing Spondylitis Functional
Index (BASFI)2?7]. Furthermore, the patient
(PGA) and physician (PhGA) global assessments
were also collected, both were evaluated using a
numeric rating scale (NRS) varying from 0 to 10.
A modified Maastricht ankylosing spondylitis
enthesitis score (MASES) with an additional two
sites (medial and lateral condyles of the femur) at

journals.sagepub.com/home/tab


https://journals.sagepub.com/home/tab

Therapeutic Advances in Musculoskeletal Disease 13

each knee (resulting in 17 enthesitis points) and a
swollen joint count with 64 joints were performed
to evaluate enthesitis and arthritis, respectively.28
Laboratory parameters such as C-reactive protein
(CRP) and erythrocyte sedimentation rate (ESR)
were measured for the assessment of inflamma-
tory activity. Euro Quality of Life Index (EQ-5D)
and the disease-specific AS Quality of Life
(ASQoL) questionnaires were used to assess the
health- and disease-related quality of life.2%30

Treatment response was evaluated by applying the
core set criteria for symptomatic improvement in
r-axSpA (as suggested by the ASAS) with ASAS20-
and ASAS40-response, ASAS 5/6 and ASAS par-
tial remission (PR).31-33 Other assessment tools for
treatment response were low disease activity
defined as BASDAI <3,14 a 50% improvement in
the BASDAI (BASDAI50),32 ASDAS improve-
ment criteria (clinically important improvement
and major improvement),?* and intake of non-
steroidal anti-inflammatory drugs (NSAID) using
the Assessment of SpondyloArthritis International
Society (ASAS) NSAIDs intake score.3* Disease
activity categories were also defined with categori-
cal variables as described in the ASDAS cut-off
values for disease activity states.*

In addition, we analyzed both the changes in
BASDAI, BASFI, ASDAS, and BASMI and the
response rates (based on different ASAS criteri-
ons (ASAS 20, 40, 5/6, and PR) and BASDAI50
improvement) for the completer group who fin-
ished the study at the end of year 10 and for the
remaining patients at each time point in the as-
observed set separately.

Statistical analysis

The data were analyzed for the group of patients
who completed 10years of the study according to
the protocol (completers) and as the as-observed
set at the pre-defined time-points. Outcome
parameters over time are presented descriptively
showing mean and standard deviation (SD) or
frequencies and percentages, whichever appropri-
ate. The last observation carried forward (LOCF)
method was applied to impute missing data, if the
data from the time-point of the visit included in
this analysis was missing but available for the pre-
vious visit according to the protocol.

Baseline characteristic of patients who completed
the study and who dropped out (non-completers)
were compared using Mann—Whitney U test for

categorical variables, Fischer’s exact test for
dichotomous variables and student ztest for con-
tinuous variables. p values <0.05 were considered
statistically significant.

Ethics committee approval

The study was approved by the central ethics
committee of the federal state of Berlin (Landesamt
fiir Gesundheit und Soziales, Ethikkommission
Berlin; approval number ZS EK 14 EA4/100/05),
and written informed consent was obtained in all
patients.

[ClinicalTrials.gov identifier: NCT00844142],
EudraCT number: 2005-002320-34.

Results

Baseline characteristics

Out of the 76 patients who were included in the
original study, 66 (86.8%) completed Year one
(35 under etanercept treatment and 31 under sul-
fasalazine treatment), while 55 patients (72.4%)
finished Year two, 40 (52.6%) Year four, 34
(44.7%) Year six, 24 (31.6%) Year eight, and 19
patients (25%) completed the 10-year treatment
period (Figure 1). Of these 19 patients, 12
(63.2%) were classified as r-axSpA at baseline
and 7 (36.8%) as nr-axSpA at baseline. The rea-
sons for dropouts are described in detail below.

When comparing the baseline characteristics of
the two subgroups (completers oversus non-
completers), there was no difference in mean age,
disease duration, the fulfillment of modified New
York criteria, NSAID intake, and treatment with
etanercept during the first year. However, com-
pleters were more often males (78.9% versus
50.9%, respectively, p=0.034), and had lower
patient global, physician global, ASDAS, and
ASQoL scores at baseline as compared with non-
completers (all p values <0.05). The baseline
characteristics of all completers are presented in
Table 1 and compared with “non-completers”
who dropped out of the study before reaching the
final visit at the end of Year 10.

Clinical response to etanercept in the

whole group of axSpA

Mean BASDAI, BASFI, and ASDAS showed
rapid improvement and then persisted stably low
over the whole study period, whereas the mean
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Table 1. Baseline characteristics of patients with axial spondyloarthritis who completed the 10years of the
trial (completers) and of those who dropped out before the end of Year 10 (non-completers).

Completers (n=19) Non-completers (n=57)  pvalue

Age, years, mean (SD) 32.5(7.4) 32.8(8.9) 0.91
Male sex, n (%) 15 (78.9) 29 (50.9) 0.034*
Fulfilment of the modified New York 12 (63.2) 27 (47.4) 0.24
criteria for AS, n (%)

Symptom duration, years, mean (SD) 1.1(1.2) 1(1.7) 0.81
HLA-B27 positivity, n (%) 18 (94.7) 44 (77.2) 0.09
CRP, mg/l, mean (SD) 7.5(10.5) 12 (15.1) 0.06
Elevated CRP (CRP >5mg/l), n (%) 7(38.9) 33(62.3) 0.09
ESR, mm/h, mean (SD) 16.8 (15.7) 23.3(19.5) 0.21
Clinical arthritis, n (%) 4(21.1) 15 (26.3) 0.65
Arthritis joint count, 0-64, mean (SD) 1.9 (4.4) 1.8 (4.4) 0.92
Clinical enthesitis, n (%) 9 (47.4) 35 (61.4) 0.40
Enthesitis score, 0-17, mean (SD) 2.8(2.9) 4.3 (4.4) 0.20
PGA, 0-10, mean (SD] 6.1(1.9) 7.2 (1.7) 0.025*
PhGA, 0-10, mean (SD) 5.5(1.5) 6.5(1.2) 0.007*
ASDAS, units, mean (SD) 3(0.7) 3.5(0.8) 0.042*
BASDAI, 0-10, mean (SD] 5.4(1.1) 5.8(1.3) 0.27
BASFI, 0-10, mean (SD) 4(2.1) 4.4 (2) 0.41
BASMI linear, 0-10, mean (SD) 2.4(0.9) 2.9(1.3) 0.08
AS-Qol, 0-18, mean (SD) 7.6 (3.9) 10.1 (3.9 0.019*
EQ-5D, 0-1, mean (SD) 0.7 (0.3) 0.6 (0.3) 0.13
NSAID intake score, 0-100, mean (SD]  86.5(22.1) 86.1(47.2) 0.97
Treatment with ETN during 1st year, 12 (63.2) 28 (49.1) 0.30

n (%)

*Significant at p <0.05.

AS, ankylosing spondylitis; ASQoL, Ankylosing Spondylitis Quality of Life questionnaire; BASDAI, Bath Ankylosing
Spondylitis Disease Activity Index; BASFI, Bath Ankylosing Spondylitis Disease Functional Index; BASMI, Bath Ankylosing
Spondylitis Metrology Index; CRP, C-reactive protein; EQ-5D, Euro Quality of Life Index; ESR, erythrocyte sedimentation
rate; HLA, human leukocyte antigen; NSAID, nonsteroidal anti-inflammatory drugs; PhGA, physician’s global assessment;

PGA, patient’s global assessment; SD, standard deviation.

BASMI remained nearly unchanged over
10years. Figure 2A shows the changes in these
parameters for the completer group as observed
at each time-point. After 10years, the mean
BASDAI decreased from 5.4+ 1.1 at baseline to
1.7+1.6, the mean BASFI decreased from
4.0 = 2.1 at baseline to 1.4 *+ 1.6, while the mean

ASDAS decreased from 3.0 £ 0.7 units at baseline
to 1.1 = 0.7 units in the completer group. A state
of low disease activity as defined with a BASDAI
<3 was reached in 78.9% of the patients at Year
10. Concurrently, the mean CRP level decreased
rapidly and then remained stably low (from
7.2£10.3 at baseline to 1.9 £2.2 at Year 10).
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Figure 2. Course of disease-related clinical parameters during the 10years of the study for BASDAI (0-10),
BASFI (0-10), ASDAS (0-infinity) and BASMI (0-10). (A} Completer analysis of the 19 patients who reached Year
10 of the study. (B) As-observed analysis for the remaining patients at each time point.

ASDAS, Ankylosing spondylitis Disease Activity Score; BASDAI, Bath Ankylosing Spondylitis Disease Activity Index;

BASFI, Bath Ankylosing Spondylitis Function Index; BASMI, Bath Ankylosing Spondylitis Metrology Index; BL, baseline.

ASAS partial remission was achieved in 12 out of
19 patients (63.2%) at Year 10, which was the
same as after 2years of treatment. ASAS40 and
BASDAI50 responses were achieved in 14
patients (73.7%) after 2years and in 15 patients
(78.9%) after 10years. The response rates based
on the different ASAS criteria and BASDAI50
improvement were consistent across completer
and as-observed analyses (Figure 3A and B).

In completer analyses, overall, 11/19 (57.9 %)
and 13/18 (72.2%) patients were achieved
ASDAS inactive disease status by the end of Years
2 and 10, respectively (Figure 4A). Similar inac-
tive disease status levels were reached in the ‘as-
observed’ analysis for the remaining patients at
each time point (Figure 4B) while NSAID intake

decreased subsequently over the years until year 6
and then remained stable until the end of the
study (Supplemental Figure S3) In addition,
ASDAS clinically important improvement was
observed by over 50% of patients both in com-
pleter and observed analyses (Supplemental
Figure S1A and B). Results of the analyses using
the last observation carried forward method are
shown in Supplemental Figure S4.

Clinical response to etanercept in patients with
r-axSpA versus nr-axSpA

When data of completers were analyzed within
the subgroups of r-axSpA (z=12) and nr-axSpA
(n=7) separately, disease activity parameters
decreased by Week 24 and remained stable until
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Figure 3. Treatment outcome in percentages for each study time point. (A] Completer analysis of the response
data for the 19 patients who reached Year 10 of the study, (B) As-observed analysis for the remaining patients at
each time point. Shown are the response data for the 19 patients who reached Year 10 with different time points.
ASAS, Assessment of SpondyloArthritis International Society; ASAS20, ASAS 20% response; ASAS40, ASAS 40% response;
ASAS 5/6, ASAS 5/6 response; ASAS PR, ASAS partial remission; BASDAI, Bath Ankylosing Spondylitis Disease Activity Index;

BASDAI50, BASDAI 50% response.

the end of Year 10. Treatment responses were
comparable and the highest response rates were
observed in both groups between year-2 and -10
(Table 2). In the completer analyses of 19 patients,
the mean BASDAI decreased from 5.0 £0.7 at
baseline to 1.9 1.9 at Year 10 in the r-axSpA
group and from 6.2+ 1.4 to 1.4+ 1.1 in the nr-
axSpA group. Similarly, the mean ASDAS
decreased from 2.9+0.6 to 1.2+0.9 and
3.3+0.7 to 0.9 0.3 in the r-axSpA and nr-
axSpA group, respectively (Table 2, Figure 5A
and B). Comparable decreases in BASDAI and
ASDAS were detected in the as-observed analysis
for the remaining patients at each timepoint
(Figure 5C and D). Similar to disease activity

parameters, the mean BASFI levels decreased by
Week 24 and remained stable during the follow-
up period in patients with both r-axSpA and nr-
axSpA (Supplemental Figure S2A and C).
Interestingly, the patients with nr-axSpA had
lower BASDAI, BASFI, and ASDAS values at
Year 10 as compared with patients with r-axSpA,
opposite to the baseline. Mean BASMI levels
were stable throughout the study both in the
completer and in the as-observed analyses
(Supplemental Figure S2B and D). Besides,
slightly better clinical response rates were
observed in patients with nr-axSpA in compari-
son with patients with r-axSpA at the end of
10-year follow up. Improvements in PGA, PhGA,
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Figure 4. ASDAS status of the whole group of axSpA patients. (A) Completer analysis for the 19 patients who
reached Year 10 of the study, (B) As-observed analysis for the remaining patients at each timepoint. Numbers
in the columns show the number of patients achieving the outcome.

ASDAS, Ankylosing Spondylitis Disease Activity Score; BL, baseline; HDA, high disease activity; LDA, low disease activity.

arthritis count, and enthesitis score were observed
in both subgroups and maintained to Year 10
(Table 2).

Changes in health-related quality of life over
10years of follow up

Improvements in EQ-5D and ASQoL were
observed with etanercept treatment. In the com-
pleter analysis, the mean EQ-5D increased from
0.7 = 0.3 at baseline to 0.9 = 0.1 at Year two and
was maintained up to Year 10 in both patient
groups with nr- and r-axSpA. The mean ASQoL
score decreased from 7.6+ 4.0 at baseline to
2.9+3.9 at Year 10 in the completer popula-
tion, and these improvements were similar in
both r-axSpA and nr-axSpA groups. Similar

improvements were detected in as-observed
analysis for the remaining patients at each time
point (data not presented).

Sustained remission under continuous

etanercept therapy

In total, 38 patients (19 r-axSpA and 19 nr-
axSpA) were under continuous treatment with
etanercept for 12 consecutive months or more.
From these 38 patients, 86% (=32 with 19
r-axSpA and 13 nr-axSpA) reached a status of
“remission” defined as the disease category of
ASDAS-ID (ASDAS <1.3), and maintained this
status for 12months or longer. The mean dura-
tion of sustained remission using this definition
was 62.7 = 37.2 months.
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Table 2. Long-term efficacy of etanercept in patients with r-axSpA (n=12) and nr-axSpA (n="7), who completed 10years of the
ESTHER trial.

Outcomes Baseline Week 24 Year1 Year 2 Year 3 Year 4 Year 6 Year 8 Year 10
BASDAI, 0-10, r-axSpA 5.0(0.7) 24(1.6) 23(21 19018 15015 1.8(1.7) 1.6(1.2) 1.6(1.7) 1.9(1.9)
mean (SD)

nr-axSpA  62(1.4)  3.2(24) 23(1.8) 17(1.8) 120(1.00 1.0(08 12(08 1.3(08 1.4(1.1)
BASFI,0-10, mean r-axSpA  3.5(1.8) 14(1.2) 18(15 15018 14015 140.6 15015 16019 16(1.9)
Sl nr-axSpA  4.7(2.6)  2.2(2.0) 1.6(1.5 09(0.8) 08(0.6) 0.6(05 07(0.5 09(0.7) 0.9/(0.9)
BASMI linear, raxSpA  23(0.9)  2401.2) 24(1.2) 22013 24009 26(1.1) 220120 2301.2) 22(1.3)
0-10.mean(SD) | SpA 25008 270100 24009 1705 18008 1607 1707 21(.0 2109
ASDAS, mean (SD)  r-axSpA  2.9(0.6)  1.5(0.6) 13(0.7) 1.2(0.6) 1.0(0.7) 1.0(0.8 12007 11008 1.2(0.9)

nr-axSpA  33(0.7)  1.7(0.7) 1.4(0.7) 1.2(09) 08(0.5 0.8(05 09008 08(0.5 0.9(0.3)
PtGA, 0-10, mean  r-axSpA  5.8(14) 25(22) 21015 19014 1707 1.70.4) 1901.6) 1.7(1.5) 1.9(2.0)

(SD] nr-axSpA 6.7 (2.6) 2.6(2.2)  2(2.1) 1.7024) 09011 1.101.1) 1(0.8) 0.9(0.7) 1.0(1.0)
PhyGA, 0-10, r-axSpA 5.4 (1.4) 15(1.7) 19(22) 14(1.00 0.8(1.0) 1.3(1.8) 1.2(1.8) 1.0(1.2) 1.0(1.3)
mean (SD)

nr-axSpA 5.7 (1.7) 21(24) 1.6(1.6) 1.4(13) 04(0.8) 0.6(1.1) 0.6(0.5 0.6(0.8] 0.7(0.8)
Arthritis count, r-axSpA 1.0(1.9) 0.2(0.6) 0.0(0.0) 0.0(0.00 0.0(0.00 0.1(0.3) 0.0(0.0) 0.0(0.00 0.0(0.0)
0-64, mean (SD)

nr-axSpA  3.6(6.9) 0.0(0.0) 0.1(0.4) 0.0(0.00 0.6(1.5 0.0(0.00 0.0(0.0) 0.0(0.0) 0.1(0.4)
Enthesitis score, r-axSpA  3.0(3.0) 1.4(41) 13(32) 07(1.8) 05(1.77 1.1(3.8) 0.3(1.2) 0.8(2.6) 0.8(1.8)
0-17, mean (SD)

nr-axSpA  2.4(2.7) 1.0(2.2) 0.6(1.1) 0.0(0.00 0.0(0.0) 0.6(1.5) 0.3(0.5 0.3(0.5) 0.3(0.5)
CRP, mg/L, mean  r-axSpA 8.4(12.5) 1.6(0.5) 1.5(0) 2.2(3.5) 15(23) 1.2(1.2) 21(2.7) 29(47) 2.1(2.4)

(50) nr-axSpA  5.0(4.6) 2.8(3.4) 24(23) 22(26) 27(58 24(5.1) 24(48) 18(27) 15(1.7)
ASAS 20, % r-axSpA  NA 75 75 83.3 75 83.3 83.3 83.3 83.3
nr-axSpA  NA 85.7 100 100 85.7 100 100 100 100
ASAS 40, % r-axSpA  NA 58.3 66.7 66.7 75 83.3 66.7 83.3 66.7
nr-axSpA  NA 57.1 am 85.7 85.7 85.7 100 85.7 100
ASAS 5/6, % r-axSpA  NA 41.7 33.3 58.3 75 83.3 58.3 83.3 66.7
nr-axSpA  NA 42.9 57.1 71.4 85.7 85.7 7.4 85.7 71.4
ASAS Partial r-axSpA  NA 41.7 50 58.3 58.3 66.7 50 66.7 66.7
remission, % nr-axSpA  NA 57.1 71.4 71.4 71.4 57.1 85.7 71.4 57.1
BASDAI50, % r-axSpA  NA 58.3 58.3 66.7 75 83.3 75 75 66.7
nr-axSpA  NA 42.9 85.7 85.7 100 100 100 100 100
BASDAI <3. % r-axSpA 0 58.3 58.3 75 83.3 83.3 83.3 83.3 66.7
nr-axSpA 0 42.9 71.4 85.7 100 100 100 100 100
ASDAS inactive r-axSpA NA 41.7 50.0 58.3 66.7 75.0 50 75 58.3
disease, % nr-axSpA  NA 28.6 57.1 57.1 71.4 85.7 71.4 71.4 85.7
ASDAS major r-axSpA  NA 33.3 41.7 33.3 33.3 33.3 25 33.3 41.7
mprovement, % oA NA 14.3 14.3 14.3 28.6 28.6 14.3 28.6 42.9

ASAS, Assessment of SpondyloArthritis international Society; ASDAS, Ankylosing Spondylitis Disease Activity Score; BASDAI, Bath Ankylosing
Spondylitis Disease Activity Index; BASFI, Bath Ankylosing Spondylitis Functional Index; BASMI, Bath Ankylosing Spondylitis Mobility Index; CRP,
C-reactive protein; NA, not applicable; r-axSpA, radiographic axial spondyloarthritis; nr-axSpA, non-radiographic axial spondyloarthritis; PhGA,
physician’s global assessment; PGA, patient’s global assessment; SD, standard deviation.
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BASDAI and ASDAS values in the study population in the two subgroups of patients with r-axSpA

and nr-axSpA. (A and B) Completer analysis for the 19 patients who reached Year 10 of the study, (C and D)
As-observed analysis for the remaining patients at each timepoint.

ASDAS, Ankylosing spondylitis Disease Activity Score; BASDAI, Bath Ankylosing Spondylitis Disease Activity Index; BASFI,
Bath Ankylosing Spondylitis Disease Functional Index; BASMI, Bath Ankylosing Spondylitis Disease Metrology Index;
nr-axSpA, non-radiographic axial spondyloarthritis; r-axSpA, radiographic axial spondyloarthritis.

Dropouts and safety data

Of the initial 76 patients, 57 (75%) dropped out
due to different reasons (Figure 1). The four
patients who reached the end of Year two in
ongoing remission dropped out according to the
study protocol because of a sustained remission
without a disease flare in the 2nd year of the
study. The most common reasons for dropouts
were loss to follow up (n=14), lack of efficacy
(n=13), wish for pregnancy (n=12), and non-
compliance (z=5). The other reasons for discon-
tinuation were intolerance to sulfasalazine,
lymphoma, wuveitis, elevated liver enzymes,
inflammatory bowel disease (IBD), sarcoidosis,
demyelinating neurological disease, and recurrent
minor infections, whereas uveitis and IBD were
counted as “lack of efficacy”.

During the 10years of follow up, a total of 39 seri-
ous adverse events (SAEs) in 20 patients were
observed; 30 of these required hospitalization for
diagnostic work-up. Among all SAEs, only seven
were regarded as possibly or probably treatment-
related and three resulted in a discontinuation of
etanercept. No cases of opportunistic infections,
tuberculosis, or solid tumors were observed.

Discussion

Long-term data on anti-TNF treatment in
patients with axSpA is scarce,!2-15 especially in
patients with early axSpA.1%17 Here, we present
the first data of a prospective trial evaluating the
effect of etanercept in early axSpA over 10years
of treatment. Our data are the first to investigate
such a long-term effect of anti-TNF therapy in
the whole group of axSpA (including both radio-
graphic as well as non-radiographic patients).

Given the chronic and progressive course of the
disease, treatment options for patients with axSpA
should aim for long-term efficacy and tolerability
in addition to short-term outcomes. The impor-
tance of low disease activity levels, which could be
assessed by BASDAI and ASDAS, and the clini-
cal significance of low BASFI and BASMI levels,
have been well established for the management of
patients with axSpA.5-35 In our study population,
mean BASDAI and ASDAS values had demon-
strated significant improvement at Week 24 of the
trial and continued to be stable on a low level over
the 10years of the study.!! This adds relevant
information to previous data evaluating r-axSpA
patients receiving infliximab for 8years, which
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reported good clinical efficacy in these patients
with the radiographic form of axSpA.l* More
importantly, the reported improvements in our
study concerning the disease activity scores were
similar between patients with r-axSpA and nr-
axSpA and remained at similar levels over the
whole study duration, which indicated no rele-
vant differences in the treatment response
between these two groups.

Not only disease activity parameters but also
function, as measured with BASFI, showed good
improvement and maintained at low levels over
the 10years of the study. In addition, spinal
mobility as measured with BASMI was main-
tained over time, with no differences between
r-axSpA and nr-axSpA patients. This is worth
mentioning, as it was shown in previous studies
that function and mobility have deteriorated over
time in r-axSpA patients not being treated with
TNFi (35) and physical function and spinal
mobility having a strong influence on the quality
of the patient’s life.

In this analysis, clinically significant reductions in
the combined response criteria, taking signs and
symptoms of axSpA into account, as measured by
various response parameters such as ASAS20,
ASAS40, ASAS5/6, BASDAI50 response rates,
and ASAS-PR, were sustained up to year 10 in
those patients reaching this time point. Thereby,
our results demonstrated that the efficacy for-
merly reported in short-term trials of etanercept
could be maintained.3%37 In addition, during the
follow up from Week 48 onwards, low disease
activity, as defined with a BASDAI <3, was
reached by the vast majority of patients, as
described and found in a previous study.!4
Interestingly, this was slightly more often the case
in the nr-axSpA subgroup. Overall, the response
rates were similar in nr-axSpA and r-axSpA
patients, supporting the concept of nr-axSpA and
r-axSpA both being parts of the same axSpA
spectrum with similar disease burden and medi-
cal need for effective treatments.

Finally, significant improvements in patient-
reported outcomes, such as EQ-5D and ASQoL,
were observed with etanercept treatment in
patients with r-axSpA and nr-axSpA throughout
the whole study period. Notably, 86% of patients
under continuous etanercept treatment for at least
12months were in sustained remission for more
than 12months. Therefore, it could be discussed

if these patients would have been candidates for
de-escalation of the therapy, as it has been recently
shown that spacing bDMARD application inter-
vals might be an alternative in patients with early
axSpA.38 As this was not included in our study
protocol, this was not performed in the study pre-
sented here but would be of high interest in future
research projects.

Long-term treatment of axSpA patients with
etanercept was comparatively safe, and the safety
profile was mostly favorable, as previously noted
in various long-term studies with TNFi.13:1439
Similar safety outcomes were also observed for
etanercept in patients with psoriasis, psoriatic
arthritis, and rheumatoid arthritis, with a follow-
up of 5-, 6-, and up to 10-years, respectively.40-42

Our study has some limitations. Firstly, a rela-
tively high number of patients dropped out over
the 10years of the study, and this may have caused
a selection bias due to the inclusion of patients
who showed efficacy without significant adverse
events. However, we observed similar BASDAI,
BASFI, and ASDAS decreases for the remaining
patients at each time point in indirect comparison
with patients who completed the whole study
period. Secondly, disease activity, function, and
spinal mobility in patients with axSpA are affected
not only by TNFi treatment, but also by NSAIDs
and physical therapy. Therefore, we cannot
exclude whether there was an effect of these treat-
ment modalities on these outcomes because of the
incomplete information about NSAID intake and
physical therapy during long-term follow up.
Finally, due to the lack of a control group, efficacy
outcomes were reported using observed case data
without statistical comparisons.

Summarizing the 10years of this prospective trial:
one-fourth of patients who were initially included
in this study remained on continuous treatment
with etanercept over the 10years of follow up.
Furthermore, lack of efficacy of etanercept was
documented in nearly one-fifth of patients as the
reasons for study termination, and side effects
were seen in approximately 7% of the patients.
The most common reason for patient drop out
was lack of compliance or loss to follow up, which
were documented in another one-fourth of
patients, while the wish to have a child was the
reason of study discontinuation in one-sixth of
patients, reflecting the relatively young age of the
study population.
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These data will give us important guidance for
shared decision making with our patients in the
future, knowing that one-quarter of patients will
still be under therapy and are showing well-con-
trolled disease activity after one decade, while
almost one-fifth showed primary or secondary
treatment failure over time and less than 10% had
to stop therapy because of side-effects.

In conclusion, etanercept showed long-term clini-
cal response and demonstrated consistent safety
when administered in patients with axSpA over
10years. Moreover, a similar clinical response
shows that the presence or absence of radio-
graphic sacroiliitis at baseline does not affect the
clinical response to TNFi therapy over time, sup-
porting the concept of axial SpA as one disease.
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