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Abstract

Introduction

In clinical practice, non-steroidal anti-inflammatodrugs (NSAIDs) are commonlg/

discontinued after response to biologic therapy ahieved in patients with axi
spondyloarthritis (axSpA), but the impact of NSAdiiZcontinuation has not been assess¢
prospective controlled trials. The aim of the SPARSudy was to evaluate the effects of
anti-tumor necrosis factor agent etanercept on RSkitake and conventional clinic
outcomes in axSpA patients.

Methods

In the double-blind, placebo-controlled period,igatis with active (mini Bath Ankylosin
Spondylitis Disease Activity Index (BASDAR4) axSpA despite optimal NSAID inta
were randomized to receive etanercept 50 mg oreptamnce weekly for 8 weeks. 4
patients were advised to taper/discontinue theiAlRSintake during the treatment perig
NSAID intake was self-reported by diary and Assemsnof SpondyloArthritis Internation
Society (ASAS)-NSAID scores calculated based on 83Acommendations. The prima
endpoint was change from baseline to week 8 in ASISAID score (analysis (¢
covariance).

Results

In 90 randomized patients at baseline, mean agadatd deviation) was 38.9 (11.8) ye{
disease duration, 5.7 (8.1) years; 59/90 (66%) vaeraan leukocyte antigen-B27 positi
51/90 (57%) had radiographic sacroiliitis; and 45(90%) were magnetic resonance imag
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sacroiliitis—positive. Mean ASAS-NSAID scores wesimilar between etanercept and

placebo groups at baseline (98.2 (39.0) versus @301)), as were BASDAI (6.0 (1.
versus 5.9 (1.5)), and Bath Ankylosing Spondyliisnctional Index (5.2 (2.1) versus
(2.2)). Mean changes (SE) in ASAS-NSAID score frioaseline to week 8 were —63.9 (6
and —36.6 (5.9) in the etanercept and placebo gr¢gtween-group difference, —27B=
0.002). Significantly higher proportions of patigmeceiving etanercept versus placebo

/)
5.1
1)

had

an ASAS-NSAID score <10 (46% versus 17Po= 0.008) and ASAS-NSAID score of

0



(41% versus 14%P = 0.013) at this time point. Significantly moretipats in the etanercept
versus placebo group achieved BASDAIS0 (39% veld9s; P = 0.032) and ASAS40 (44%
versus 21%P = 0.028) at week 8.

Conclusions

In patients with axSpA, etanercept was associatighl elinically relevant NSAID-sparing
effects in addition to significant improvementsomventional clinical outcomes.

Trial registration

ClinicalTrials.gov NCT01298531. Registered 16 Febyl2011.

Introduction

Spondyloarthritis (SpA) encompasses a cluster etimmatic conditions, characterized by
inflammation of the spine, entheses, and periphenals, that share an association with the
major histocompatibility complex class 1 antigenr{tan leukocyte antigen (HLA)-B27) and

with clinical extra-articular manifestations, suah inflammatory bowel disease, psoriasis,
and uveitis [1]. Classification criteria of the &ssment of SpondyloArthritis International

Society (ASAS) distinguish between predominantlyiabxand peripheral disease

manifestations. Patients with back pain persistorglonger than 3 months and symptom
onset before 45 years of age are classified anpaxial SpA (axSpA) if they have evidence
of sacroiliitis on imaging (i.e. structural damagjeserved on plain x-rays or inflammatory
lesions observed on magnetic resonance imaging MRIaddition to at least one SpA

feature (satisfying criteria for the “imaging armdyr, in the absence of imaging evidence of
sacroiliitis, if they have HLA-B27 positivity and keast two SpA features (satisfying criteria
for the “clinical arm”) [2]. Patients with axSpA omaging and non-radiographic axSpA

have shown a similar burden of illness, with corapé levels of disease activity and pain,
as well as functional and quality-of-life impairm¢8-5].

Since the beginning of the new millennium, the adtrction of biologic agents for use in
persistent disease has transformed the SpA treatpsadigm. Despite these important
developments, non-steroidal anti-inflammatory dr(igSAIDs) continue to serve as first-line
pharmacotherapy, particularly for axSpA [6,7]. &ctf a good response to NSAID therapy is
one of the SpA features included in candidate raitr both the imaging and clinical arms
of the ASAS axSpA classification [2]. NSAIDs effeely reduce pain and stiffness in
patients with SpA after 2 to 3 days [8-10] and almay reduce levels of biological
inflammatory markers [11]. In addition, some datggest that NSAIDs reduce progression
of structural damage [12-14]. However, the symptiienanti-inflammatory, and potential
structural benefits of NSAIDs are dependent onrthentinuous daily use, which may be
problematic because of gastrointestinal, cardiavascand renal toxicity associated with
protracted therapy [15-19]. In light of safety cerms, national health agencies have
recommended use of NSAIDs at the minimum effeatiese for the shortest possible period
[20,21].

Anti—tumor necrosis factor (TNF) agents have bdwmws to improve signs and symptoms in
patients with still-active axSpA despite stable Kground NSAID therapy in controlled
clinical trials [22-28]. In patients who respond dati-TNF therapy, clinicians may advise



continuation of systematic daily NSAID intake inngbination with the biologic therapy
because of the potential structural effects of N38\&nd potential lack of structural effects
of anti-TNF agents, with the aim of reducing loegrt disability. A preliminary study
suggests potential structural benefits of anti-Tadfents [29], but these observations need to
be confirmed in additional clinical trials. Alteringely patients may be advised to discontinue
NSAIDs once symptoms improve or disappear with-&hli- therapy to avoid the possible
complications of long-term NSAID intake. For maninicians, the putative structural
benefits of NSAIDs do not outweigh the risk of acbeeeffects.

Although NSAID discontinuation after biologic resys® in axSpA patients may be common
in the clinical practice setting [30], the impadtNSAID reduction or withdrawal has never
been evaluated in a prospective randomized placebwelled trial in this population. The
amount of NSAID intake has been proposed by the 3&Abe a clinically relevant outcome
measure for clinical studies in axSpA to evaluafAND toxicity as well as the potential
NSAID-sparing effects of other treatments [31]. TABAS-NSAID scoring system [31] has
recently been developed as a standardized methedadfiating NSAID intake in clinical
trials. The aim of the present randomized, corglstudy (SPARSE; ClinicalTrials.gov
NCT01298531) was two-fold: first, to quantify th&feets of treatment with the anti-TNF
agent etanercept on NSAID intake in patients wkB@A using the ASAS-NSAID scoring
method; and second, to evaluate the safety ancheffiof etanercept in improving the signs
and symptoms of the disease.

Methods

Study design and study drug

The 8-week, randomized, double-blind, placebo-cdetnt period of this two-period,
multicenter, phase 4, prospective study commeneeday, 2011; the study was completed
in April, 2013. All patients were enrolled and tteidy conducted in 19 centers in France. At
the screening visit, investigators requested thséiepts discontinue their NSAID and restart
the NSAID only if they experienced symptom flardjusting treatment as needed to provide
optimal symptomatic control. Patients who remainasymptomatic without NSAID
treatment during the 2- to 6-week screening pexa@ie considered ineligible and were
withdrawn from the study. Patients who experienadthre of symptoms after discontinuing
their NSAID and had restarted NSAID treatment waredomized using an interactive voice
response system (Impala) in a 1:1 ratio to receiber etanercept 50 mg or placebo
subcutaneously once weekly for 8 weeks, in additontheir background NSAID. All
patients were advised to taper/discontinue theiAlBSintake during the study treatment
period.

Patients and physicians remained blinded to treattrassignment throughout the 8-week
study period. Patients randomized to either treatrgeoup were permitted to “early escape”
to open-label etanercept 50 mg once weekly at wWegkhey experienced a >50% increase
from baseline in total back pain or the Bath Ankyhg Spondylitis Disease Activity Index

(BASDAI) [32] despite receiving NSAIDs at the maxim tolerated dosage. All patients
who completed the double-blind period were eligibbereceive etanercept 50 mg once
weekly plus background NSAID during a subsequenwe8k open-label treatment period.



The study was conducted in accordance with thenatenal Conference on Harmonization
guidelines for good clinical practice and the Deatian of Helsinki. Study activities were not
initiated until patients provided informed consehhe study was approved by the central
independent review board of the Comité de Protecties Personnes lle de France VIII,
Hoépital Ambroise Paré 9, Avenue Charles de Ga@jlogne Billancourt 92100, France
(Chairperson: Dr. Frédérique Barthod).

Inclusion/exclusion criteria

Adult patients were eligible for the study if théyad axial SpA, as defined by ASAS
classification criteria [2]. Active axial involvemewas required, defined by mini-BASDAI
[33] ((Question 1+ Question 2+ (Question 5 + Quest)/2)/3>4 at screening and study
baseline), with an inadequate response to at leastNSAIDs taken at the maximum
tolerated doses (determined from medical histasy)aftotal combined duration of more than
1 month. Enrolled patients were required to haeeived an NSAID for at least 5 days per
week at two-thirds the maximum licensed dosagetfareeks before screening and 1 week
before baseline. Patients were ineligible if thegeived previous biologic treatment; >10
mg/day of prednisone or equivalent (or changed)deghin 4 weeks of baseline; or an intra-
articular, intravenous, intramuscular, or subcubase corticosteroid within 6 weeks of
screening. They were also excluded if they had nimotbed inflammatory bowel disease or
uveitis.

Outcome measures

Study data were collected in compliance with AS&Sommendations for clinical trials of

SpA [34]. Imaging was read locally by the radiokigbr rheumatologist providing care for

the patient. The primary endpoint was the change fbaseline to week 8 in the ASAS-
NSAID score [31], calculated based on NSAID intadeorded in patient diaries. The ASAS-
NSAID score takes into account the type of NSAlE total daily dose, and number of days
with intake during the period of interest (i.e.&yd before the respective visit).

A secondary measure of NSAID-sparing effects wasctiange in ASAS-NSAID score over
time. Secondary clinical endpoints included thepprtions of patients who achieved ASAS
partial remission [35], BASDAI50 response [32]; AS20 and ASAS40 responses [36]; and
patient acceptable symptom state (PASS) duringdtinéble-blind and open-label periods
[37,38]. Mean scores over time for the BASDAI (0} 182]; Ankylosing Spondylitis Disease
Activity Score on the basis of C-reactive prote@Rf) (ASDAS-CRP) [39]; Physician
Global Assessment (PGA) of disease activity (0-16)al back pain; Bath Ankylosing
Spondylitis Functional Index (BASFI; 0-10) [40]; canBath Ankylosing Spondylitis
Metrology Index (BASMI; 0—10) were also measuredstthoc analyses were also conducted
for the proportions of patients achieving other NI3Aparing endpoints at week 8 (i.e. a
50% decrease in ASAS-NSAID score compared to baseiin ASAS-NSAID score <10, and
an ASAS-NSAID score of 0); ASDAS-CRP inactive dsea@r moderate, high, or very high
disease activity levels; and normal levels of CRe. £1.25 x upper limit of normal (4.9
mg/L)) at week 8. Statistical analysis was not @enked for the latter post hoc analyses.

Sample size

The sample size was determined based on the folpveissumptions for the primary
endpoint: a mean ASAS-NSAID score of 100 in botbugis at baseline, and mean scores of



50 and 80 in the etanercept/etanercept and plast@inetcept groups, respectively, at week 8.
A target sample size of 39 patients per treatmemigwas estimated to provide a between-
group difference of 30 for change from baselinemeek 8 in the ASAS-NSAID score,
assuming a standard deviation of 40 and based ¢eastt 90% statistical power and two-
sided testing at = 0.05.

Collected NSAID diary data

The ASAS-NSAID score was calculated based on NSBdéBge completed on diary cards.
Patients were requested to record details of NSiitBke for every day of NSAID usage,
including the NSAID name, the dose, and numbeablets taken each day.

Statistical analyses

Continuous baseline demographic and disease chdstict variables were summarized
using descriptive statistics in the intent-to-tr¢8kT) population, which comprised all
randomized patients who received at least one ddsgtudy drug. NSAID-sparing and
clinical efficacy and safety analyses were alsodoeted in the ITT population unless
otherwise noted.

The primary endpoint was the change from basetinegek 8 in the ASAS-NSAID score in
the ITT population. The ASAS-NSAID score was cadtetl from NSAID usage completed
on the patient diary cards for the previous 7 days particular visit. Scores were calculated
only if at least 5 of the 7 days were completeds9uig data were imputed based on adjacent
data and using the last observation carried forWla@CF) approach. Analysis of covariance
(ANCOVA) was used for the primary analysis of thenary endpoint, with baseline ASAS-
NSAID score and treatment as explanatory variaNesadjustments were made for multiple
testing.

The primary analysis of the primary endpoint wageeted in the modified ITT (mITT)
population as a sensitivity analysis; the mITT dapan encompassed all patients in the ITT
population, but for ITT patients who entered theape arm, only data collected for time
points up until initiation of open-label treatmemtre used. An additional sensitivity analysis
was conducted with Wilcoxon rank-sum tests stedifby baseline ASAS-NSAID score.
Hodges—Lehmann confidence intervals (Cls) wereutailed for the treatment difference
corresponding to unstratified Wilcoxon rank-sumtded$n addition, a post hoc sensitivity
analysis was performed using a different approachissing data imputation. Specifically,
when data were missing for a particular day indiaey, the missing data were counted as no
intake; both an LOCF approach and a baseline oaservcarried forward (when no post-
baseline diary data were available) approach wees.UANCOVA was used in the same
manner as in the primary analysis described above.

The conventional clinical response outcomes at w&elke. partial remission, BASDAIS0,
ASAS20 and ASAS40 responses, and PASS, were aulalygmg a logistic regression
model, including treatment and the correspondinggly@e scores as covariates. The LOCF
approach was used for all clinical response outsoexeept PASS, for which observed cases
were analyzed. These clinical responses were alsonsrized at weeks 4, 8, 12, and 16 of
the double-blind and open-label periods using olegkrcases. Changes from baseline in
continuous NSAID-sparing and clinical endpoints evemalyzed using ANCOVA with
treatment and the corresponding baseline scoreagiates. The NSAID intake endpoints,



i.e. a 50% decrease in ASAS-NSAID score compareblaseline, an ASAS-NSAID score

<10, and an ASAS-NSAID score of 0, were analyzemhgus logistic regression model

including treatment and the baseline ASAS-NSAIDrecas covariates. Missing data were
imputed as outlined for the primary endpoint. Afatsstical testing was two-sided and
conducted at the 5% level; Cls were two-sided 93%6 C

Results

Patients

Of 128 screened patients, 90 patients (etaneregeppgn = 42; placebo group, n = 48) were
randomized into the 8-week double-blind treatmesriqal and included in the ITT, mITT,
and safety populations (Figure 1). Eight (19%)ema8 in the etanercept group and ten (21%)
in the placebo group violated the NSAID inclusiatiecia (i.e. NSAID intake for at least 5
days/week at two-thirds the maximum licensed doshgeng the week before the baseline
visit). Fewer patients in the etanercept groupyeasicaped during the double-blind period
than in the placebo group (etanercept group, n(%466); placebo group, n = 11 (23%)).
Eighty-one patients (etanercept group, n = 39;gllacgroup, n = 42) were included in the
primary analysis of the primary endpoint. At baselione patient (2%) in the placebo group
reported a missing NSAID diary; four patients (10%%}he etanercept group and 11 patients
(23%) in the placebo group had some missing diafgrination. (A summary of missing
NSAID diary data at baseline and during the doudbied period is provided in the
Additional file 1: Table S1.) A total of 66 patisnfetanercept group, n = 33; placebo group, n
= 33) completed the double-blind period and enténedpen-label treatment period.

Figure 1 Patient flow through the double-blind and open-labéphases AE, adverse
event; DB, double-blind; ETN, etanercept; OL, opedoel; PBO, placebo.

Demographic and disease characteristics at baselere similar between the treatment
groups (Table 1). Fifty-nine of 90 patients (66%g@rev HLA-B27 positive, 51/90 patients
(57%) had radiographic sacroiliitis based on thealifired New York criteria [41] and 45/90

patients (50%) had sacroiliac joint inflammationMRI based on the OMERACT (Outcome
Measures in Rheumatology) definition [42]. At base| patients had a moderate to high
level of disease activity and functional impairmeast measured by BASDAI, ASDAS, and
BASFI. A relatively low level of spinal mobility ipairment was suggested by the low
baseline BASMI.



Table 1Baseline demographics and disease characteristics

Baseline characteristics

Etanercept 50 mg/Etanercept 50 Placebo/Etanercept 50 mg

mg
n=42 n =48
Patient characteristics
Age, years 38.8 (12.3) 38.9 (11.4)
Female, n (%) 18 (42.9) 16 (33.3)
White, n (%) 40 (95.2) 48 (100.0)
Weight, kg 73.8 (14.2) 75.4 (15.2)
Body mass index, kg/m 25.7 (4.8) 25.9 (4.9)
HLA-B27 positive, n (%) 28 (66.7) 31 (64.6)
Disease characteristics
Duration since diagnosis of ankylosing spondylitis6.0 (9.0) 5.5(7.4)
years
Past history or present symptoms, n (%)
Arthritis 11 (26.2) 18 (37.5)
Inflammatory back pain 40 (95.2) 48 (100.0)
Enthesitis 25 (59.5) 33 (68.8)
Dactylitis 4 (9.5) 8 (16.7)
Psoriasis 9 (21.4) 9 (18.8)
Uveitis 5(11.9) 3(6.3)
Family history, n (%)
Ankylosing spondylitis 9 (21.4) 4 (8.3)
Rheumatoid arthritis 2 (4.8) 3(6.3)
Inflammatory bowel disease 2 (4.8) 1(2.1)
Uveitis 2 (4.8) 0
Positive pelvic x-ray, n (%) 24 (57.1) 27 (56.3)
MRI sacroiliitis positive, n (%) 21 (50.0) 24 (50.0)
NSAID intake
ASAS-NSAID scoré 98.2 (39.0) 93.0 (23.4)
Disease activity
BASDAI (0-100) 6.0 (1.6) 5.9 (1.5)
ASDAS-CRP 3.4 (0.9) 3.2(0.8)
ASDAS-CRP disease st (%)
Inactive disease 0 0
Moderate disease activity 5(11.9) 3(7.0)
High disease activity 19 (45.2) 23 (53.5)
Very high disease activity 18 (42.9) 17 (39.5)
PGA of disease activity (0-10) 6.4 (1.5) 6.2 (1.3)
Total back pain (0-100) 6.7 (1.7) 6.4 (1.8)
BASFI (0-100) 5.2 (2.1) 5.1(2.2)
BASMI (0-10) 2.6 (1.8) 2.6 (1.6)
CRP level, mg/dL 1.0(1.3) 0.9(1.4)
Normal CRP levé| n (%) 21 (50.0) 28 (65.1)

Safety population; data are mean (standard demiafi8D), unless otherwise specified.

! ast observation carried forward, with imputatiorient-to-treat population.

Inactive disease = ASDAS-CRP <1.3; moderate disegtdgty = 1.3 < ASDAS-CRP <2.1; high disease activity = Z1
ASDAS-CRP <3.5; very high disease activity = ASDAS-CR¥5.

®Normal CRP =1.25 x the upper limit of normal (4.9 mg/L).

MRI, magnetic resonance imaging; ASAS, Assessmer@paindyloArthritis International Society; NSAID, materoidal
anti-inflammatory drug; BASDAI, Bath Ankylosing Spdylitis Disease Activity Index; ASDAS-CRP, Ankylogin
Spondylitis Disease Activity Score on the basisC&P; PGA, Physician Global Assessment; BASFI, Bath fosiyg

Spondylitis Function Index; BASMI, Bath Ankylosing &mlylitis Metrology Index; CRP, C-reactive protein.

NSAID-sparing effects

For patients in the ITT population, the mean (SCHAS-NSAID score at baseline was
similar between the two groups: 98.2 (39.0) and 423.4) in the etanercept (n = 42) and



placebo (n = 45) groups, respectively. The prinaarglysis of the primary endpoint showed a
significant difference of —27.3 (95% CI: —44.2 tt0-4;P = 0.002) between the etanercept (n
= 39) and placebo (n = 42) groups in the change fbaseline in ASAS-NSAID score at
week 8 (Figure 2A).

Figure 2 NSAID-sparing effects. (A)Change in ASAS-NSAID score from baseline to week
8 in patients in the etanercept and placebo grqupsary analysis of primary endpoint).
ANCOVA, LOCF, with imputation of missing diary daia the ITT population(B) The
proportion of patients in the etanercept and plaggbups achieving other NSAID-sparing
endpoints at week 8 of the double-blind period. IEQ®ith imputation, ITT population (n =
number of patients achieving endpoint; N = numbdgratients with analyzable dat#{)
Mean ASAS-NSAID scores (x SD) in the etanerceptieteept and placebo/etanercept
groups in the double-blind and open-label phas&AZXNSAID scores were calculated for
observed cases, with no imputation of missing dikata. ASAS-NSAID, Assessment of
SpondyloArthritis International Society non-stemidnti-inflammatory drug use; ETN,
etanercept; ITT, intent-to-treat; LOCF, last obs¢ion carried forward; PBO, placebo; SD,
standard deviation; SE, standard error.

Findings from the sensitivity analyses performedhie mITT population (etanercept, n = 39;
placebo, n = 42) and with the Wilcoxon rank-sunt {etanercept, n = 39; placebo, n = 42)
were consistent with those of the primary analysif) differences of —27.8 (-44.8 to —10.8;
P = 0.002) and —33.3 (Hodges—Lehmann CI. —=50.0 to4:P = 0.004), respectively. In the
post hoc ANCOVA sensitivity analysis of the primanydpoint (etanercept, n = 42; placebo,
n = 47), a similar statistically significant difesrce of —-30.4 (-46.2 to —14F = 0.0002) was
found between the treatment groups.

At week 8, significantly higher proportions of etmoept-treated patients achieved the
NSAID-sparing endpoints of an ASAS-NSAID score PO= 0.008) and an ASAS-NSAID
score of O P = 0.013; Figure 2B). Significant reductions in tABAS-NSAID score were
observed from baseline to week 16 in the etaneketepiercept group (n = 25) and from week
8 to week 16 in the placebo/etanercept (n = 17ymre65.93 (-87.0 to —44.9, <0.0001)
and -39.2 (-52.9 to —25.B;<0.0001), respectively (Figure 2C).

Clinical efficacy

In the double-blind period, a significantly greaf@oportion of patients in the etanercept
group than in the placebo group achieved BASDAIBA ASAS40 responses and PASS at
week 8 P <0.05; Figure 3A). Numerically greater proportion$ patients receiving
etanercept achieved all clinical efficacy endpordspared with patients receiving placebo
at weeks 4 and 8 of the double-blind period. At kgeé and 8 of the double-blind period,
etanercept was associated with significantly great@rovement in most axSpA signs and
symptoms compared with placebo, including ASDAS-CRBA of disease activity, total
back pain, and BASFI (Table 2). Although the diéiece between treatment groups in change
from baseline to week 8 in BASDAI was not statisliig significant at week 8 = 0.051),
the difference was significant at weekR1<£ 0.015). No significant difference in BASMI was
observed between the etanercept and placebo gabweeks 4 or 8.



Figure 3 Clinical efficacy. (A) The proportion of patients in the etanercept dadgbo
groups achieving clinical endpoints at week 8 efdouble-blind period. Logistic regression,
LOCF (except PASS, which was calculated in obsecas@s)(B) The proportion of patients
in the etanercept and placebo groups achieving ASORP disease activity states at week 8
of the double-blind period. Post hoc analysis af population; n = number of patients with
non-missing ASDAS-CRP results at each visit. Inactlisease = ASDAS-CRP <1.3;
moderate disease activity = KRASDAS-CRP <2.1; high disease activity = Z. ASDAS-
CRP <3.5; very high disease activity = ASDAS-CRFS. ASAS, Assessment of
SpondyloArthritis International Society; ASDAS-CRAhkylosing Spondylitis Disease
Activity Score based on C-reactive protein; BASDB&th Ankylosing Spondylitis Disease
Activity Index; ITT, intent-to-treat; LOCF, last ebrvation carried forward; PASS, patient
acceptable symptom state.




Table 2 Absolute changes from baseline (week 0) to weeksidd 8 by treatment group (ITT, LOCF)

Parameter Week 4 Week 8

Etanercept 50 mg Placebo P- Etanercept 50 mg Placebo P-

n=239 n=44 Value n=41 n=45 Value
ASAS-NSAID Score 50.3 (6.7) 61.0 (6.5) 0.256 32.4(6.1) 59.7 (5.9) .00Q
Change from BL —46.3 (6.7) —35.6 (6.5) -63.9 (6.1) —-36.6 (5.9)
(95% CI) (-59.8,-32.9) (-48.5,-22.7) (-76.0, 851. (-48.3,-24.9)
BASDAI (0-100) 4.5 (0.3) 5.4 (0.3) 0.015 4.0 (0.3) 4.3)0 0.051
Change from BL -1.5(0.3) -0.6 (0.3) -2.0(0.3) 10.3)
(95% CI) (-2.0,-0.9) (-1.1,-0.0) (-2.7,-1.4) G10.5)
ASDAS-CRP 2.4 (0.1) 3.1(0.1) <0.0001 2.1(0.2) 2.8 (0.1) 0a.0
Change from BL —-0.9 (0.1) -0.2 (0.1) -1.2(0.1) 5@.1)
(95% CI) (-1.2,-0.7) (-0.4,0.1) (-1.5,-0.9) 8:6:0.2)
PGA of disease activity(0—10) 4.2 (0.3) 5.6 (0.3) 0.002 3.6 (0.4) 4.8)0. 0.023
Change from BL -2.0(0.3) -0.7 (0.3) -2.7 (0.3) 6-(D.3)
(95% CI) (-2.6, -1.5) (-1.3,-0.1) (-3.4,-2.0) 220.9)
Total back pain (0-100 mm) 5.0 (0.4) 6.0 (0.3) 0.047 4.3 (0.4) ®48) 0.021
Change from BL —-1.6 (0.4) —-0.6 (0.3) -2.2 (0.4) 0+D.4)
(95% CI) (-2.3,-0.9) (-1.3,0.1) (-3.0,-1.5) ~10.2)
BASFI (0-100) 4.0 (0.3) 4.9 (0.2) 0.024 3.5(0.3) 4.8)0 0.030
Change from BL -1.1(0.3) -0.3(0.2) -1.7 (0.3) 80.3)
(95% CI) (-1.6, -0.6) (-0.8,0.2) (-2.3,-1.1) 8:30.2)
BASMI (0-10) 2.3(0.2) 2.7 (0.2) 0.160 2.2(0.2) 2.2)0. 0.300
Change from BL -0.3(0.2) 0.1 (0.2) -0.4 (0.2) —0.2)
(95% CI) (-0.7,0.1) (-0.3,0.4) (0.8, 0.0) (@)

Data are adjusted mean (SE). ANCOVA model on chémge baseline, with baseline value as a covaaatktreatment as a factor. For ASAS-NSAID scoraby, patients
with non-missing change from baseline values weckided for post-baseline visits.
ITT, intent-to-treat population; LOCF, last obsdiea carried forward; ASAS-NSAID, Assessment of BggoArthritis International Society non-steroidahti-
inflammatory drug use; BL, baseline; Cl; confideimtterval; BASDAI, Bath Ankylosing Spondylitis Diase Activity Index; ASDAS-CRP, Ankylosing SpondidiDisease
Activity Score based on C-reactive protein; PGAyd$ttian Global Assessment; BASFI, Bath Ankylosinmp&dylitis Function Index; BASMI, Bath Ankylosingp8ndylitis

Metrology Index; SE, standard error. ANCOVA, an#yaf covariance.



At week 8, 20% and 13% of patients in the etandrespo placebo groups, respectively,
achieved ASDAS-CRP inactive disease, whereas 37413806 of patients in these groups
had ASDAS-CRP moderate disease activity at wedkid@i(e 3B). Normal CRP levels were
observed in 50% and 65% of patients receiving etape and placebo at baseline and in
95% and 57% at week 8. Throughout the open-lab@geresponse rates increased for most
clinical efficacy endpoints, with steeper increasbserved in the placebo/etanercept group
than in the etanercept/etanercept group (Additidifal: Figure S1). At week 16, 54% and
57% of patients treated with etanercept in both dbable-blind and open-label periods
achieved BASDAI50 and ASAS40 responses, respegtivil% and 56% of patients who
received placebo for 8 weeks followed by etaneréepB weeks achieved these responses.
As seen with the clinical efficacy endpoints, mdamprovements in axSpA signs and
symptoms increased further from weeks 8 to 16, Withmost pronounced improvements in
the placebo/etanercept group.

Safety

In the double-blind period, treatment-emergent eslv@vents (AEs) were reported in 81%
and 54% of patients in the etanercept and placetapg, respectively (Table 3). The most
common AEs during this period in the etanerceptugrevere rhinitis (12%); asthenia,

hypercholesterolemia, injection site hypersensitjvand injection site reactions (7% each);
and headache, injection site erythema, and rash. (BB most common AEs in the placebo
group were asthenia and abdominal pain (6% eacdk)rlanitis, hypertension, injection site

pruritus, alopecia, diarrhea, and pruritus (4% ga&lserious AE was reported in one patient
in the etanercept group (i.e. duodenitis) and twtiepts in the placebo group (i.e. traffic
accident and chest pain).



Table 3Summary of treatment-emergent adverse events in thetanercept and placebo groups

No. of Patients (%)

Double Blind (Week 8)

Open Label (Week 16)

Escape Arm

Finding Etanercept 50 mg Placebo Etanercept 50 mg/Etanercept Placebo/Etanercept 50 mg  Etanercept 50 mg/Etanercept 50 mg Placebo/Etanercept 50 mg
50 mg
n=42 n =48 n=31 n=233 n==6 n=11
Any adverse event 34 (81.0) 26 (54.2) 12 (38.7) (5175) 6 (100.0) 9 (81.8)
Serious adverse event 1(2.4) 24.2) 0 1(3.0) 0 0
Adverse event leading to 4 (9.5) 0 0 2(6.1) 1(16.7) 0
discontinuation
Infections 11 (26.2) 10 (20.8) 6 (19.4) 8(24.2) (33.3) 4 (36.4)
Serious infections 0 0 0 0 0 0




In the open-label period, AEs were reported in 38¥d 52% of patients in the
etanercept/etanercept and placebo/etanercept gnagpectively. The most common AES in
the etanercept/etanercept group were headachetiomesite pruritus, migraine, and oral
herpes (6% each), and in the placebo/etanerceptpgrojection site erythema (12%),
injection site reaction (9%), and headache, naggpgdis, and pharyngitis (6% each). One
patient in the etanercept/etanercept group had@useAE (i.e. cholecystitis).

AEs of special interest, including infections, weeported in similar proportions of patients

in the etanercept and placebo groups. No casesbefrdulosis, demyelinating disorders,

malignancies, or deaths were reported. No sigmfichanges from baseline to week 4 or
week 8 in diastolic or systolic blood pressure webserved in either the etanercept or
placebo group; differences between treatment groupkod pressure changes were also not
significant in the double-blind period. Finally, mmal changes in weight were seen in

patients receiving etanercept/etanercept and piéetimercept during the double-blind and

open-label periods.

Discussion

Etanercept was associated with NSAID-sparing edfant this prospective, randomized,
placebo-controlled study, which was specificallydocted to test this efficacy outcome. The
primary outcome measure was recommended by ASAS ASAS-NSAID score based on

NSAID category and daily dose intake) [31]. Impattg, despite the fact that more patients
were able to reduce their NSAID intake in the ete@pt group, this study also showed the
clinically relevant symptomatic effects of etangaceersus placebo.

To our knowledge, this double-blind, placebo-colte study is the first to evaluate the
NSAID-sparing effect of an anti-TNF agent using R8AS-NSAID score as the primary
endpoint. Because of the innovative design ofghusly, and despite the observed statistically
significant difference, estimation of the clinicatlevance of the observed results is
challenging. In a previous clinical trial in whitihe ASAS-NSAID score was evaluated as an
outcome measure, a change from baseline in ASASINS&ore of —24 after open-label
anti-TNF therapy was considered to be clinicallievant [43]. The design and in particular
the sample size of the present study was elabobgtél@fining a between-group difference in
ASAS-NSAID score of 30 as clinically relevant. Tihetween-group differences in this score
observed in primary and secondary and post hodtseiysanalyses (i.e. —27.3, —-27.8, —=33.3,
and —-30.4) closely approximate the anticipatedediffice, suggesting that the study’s
statistically significant results are also clinlgaltelevant. Moreover, to further evaluate
clinical relevance, post hoc analyses of binarypentts were performed at week 8, including
the proportions of patients achieving a 50% reducin ASAS-NSAID score and very low
ASAS-NSAID scores (i.e. <10 and 0). Findings ofsin@nalyses also support the clinically
significant NSAID-sparing effect of etanercept op&acebo.

Because patients were advised to decrease theilDN8#ake during the treatment period
and more patients in the etanercept group weredfdanhave substantially reduced their
NSAID intake, a lesser treatment effect of etangrceompared with placebo could
reasonably have been expected for conventionabméaneasures such as ASAS responses.
In fact, in addition to the NSAID-sparing effect eéfanercept, this study also demonstrated a
symptomatic treatment effect of etanercept overcgila similar to that observed in
“conventional” clinical trials in which NSAID intak was mandatory at baseline and stable



NSAID levels were required during the double-blimgeriod. For example, such
“conventional” methodology was followed in the SEltial, which assessed the efficacy of
etanercept versus placebo in patients with radpigcaaxSpA who were recruited in similar
centers as those participating in the present Jidly In the SPINE trial, 44% versus 23% of
patients receiving etanercept versus placebo, casply, achieved an ASAS40 response
after 12 weeks, whereas in the SPARSE study, 44%use21% of patients receiving
etanercept versus placebo achieved this endpotat &f weeks. Also noteworthy, and
consistent with other clinical trials,[44,45] theSBAS demonstrated greater discriminant
capacity than the BASDAI in detecting the treatmefiect of etanercept in the SPARSE
study, as a significant difference was observedvéen etanercept and placebo at week 8
with the former, but not the latter, measure.

The present study has several noteworthy strersgttisveaknesses. The main strength is its
design (e.g. prospective, randomized, double-bliplhcebo-controlled study) with the
NSAID-sparing effect specified as the primary objex The short duration of the study’'s
double-blind, placebo-controlled period may be absred a weakness. The 8-week duration
was selected as it was considered sufficient toomhstnate the NSAID-sparing effect of the
biologic agent while limiting the duration of expws to placebo in patients with this painful,
disabling condition. However, the magnitude of strelatment effect would likely have been
greater in a longer trial; as noted in internatioh&AS recommendations, response rates in
patients with axSpA treated with anti-TNF agentgehbeen shown to plateau at and after 12
weeks in phase lll clinical trials.[46] Another vkesss of the study involved protocol
violations related to NSAID intake, which were migiattributed to investigators’ difficulty

in ensuring that enrolled patients had taken NSAl@rsat least 5 days at two-thirds the
maximum licensed dosage in the week before the libaseisit. In future studies,
investigators may be provided with a calculatoraccess to an electronic system during
screening to improve their ability to check suclyibllity criteria. The amount of missing
data in patients’ diaries may also be perceived a®akness. When the study protocol was
designed, the optimal means of data collectiohgeiby patient diary or physician interview,
was the subject of debate. Given the shortcomirigsatient collection using paper diaries
encountered in this study (i.e. missing data), twedavoidance of such shortcomings in the
German Spondyloarthropathy Inception Cohort (GE$HHZ] and Outcome of Recent
Undifferentiated Spondyloarthritis (DESIR) [48] aoh studies, which relied on physician
interviews, electronic patient diaries or investigacollection may be considered stronger
options in future studies.

Evaluation of the safety profile of etanercept wasthe main objective of this study, but no
new information was revealed in this area. The ystddration was too short to allow

evaluation of potential benefits associated with ribduction in NSAID intake in etanercept-
treated patients. The observed reductions in NSé&dBage are likely to be more clinically
relevant if extended long term; whether such radastachieved over 8 weeks are clinically
relevant has not yet been shown. In particulamlifference was observed in weight or blood
pressure changes between the etanercept and plgiceips.

Conclusions

In this population of patients with axSpA who pagated in the SPARSE trial, treatment
with etanercept was associated with clinically vate NSAID-sparing effects, which
coincided with significant improvements in conventl clinical outcomes. Additional
studies are required to further evaluate the ASASAND score as a meaningful outcome



measure. Long-term observational cohorts are spaktyf needed to estimate the relationship
between NSAID intake and AEs such as renal failowe,other studies are necessary as well
to determine the optimal means of presenting theaioéd results, such as using the ASAS-
NSAID score as a continuous or a binary variable.
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Addtional files provided with this submission:

Additional file 1: Table S1. Summary of missing NSAID diary data at baseline and during the double-blind period.
Intention-to-treat population (793k)

http:/arthritis-research.com/content/supplementary/s 13075-014-0481-5-s 1.pdf

Additional file 2: Figure S1. The proportion of patients in the etanercept/etanercept and placebo/etanercept groups
achieving clinical endpoints during the double-blind and open-label periods: (A) ASAS partial remission; (B) BASDAIS0
response; (C) ASAS20 response; (D) ASAS40 response; and (E) PASS. Observed cases. ASAS, Assessment of
SpondyloArthritis International Society; BASDAI, Bath Ankylosing Spondylitis Disease Activity Index; PASS, patient
acceptable symptom state (183k)

http://arthritis-research.com/content/supplementary/s 13075-014-0481-5-s2.doc
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