
806  

Arthritis & Rheumatology
Vol. 73, No. 5, May 2021, pp 806–815
DOI 10.1002/art.41607
© 2020 The Authors. Arthritis & Rheumatology published by Wiley Periodicals LLC on behalf of American College of Rheumatology.
This is an open access article under the terms of the Creative Commons Attribution-NonCommercial-NoDerivs License, which 
permits use and distribution in any medium, provided the original work is properly cited, the use is non-commercial and no 
modifications or adaptations are made.

Is Treatment in Patients With Suspected Nonradiographic 
Axial Spondyloarthritis Effective? Six-Month Results of a 
Placebo-Controlled Trial
Tamara Rusman,1  Mignon A. C. van der Weijden,1 Michael T. Nurmohamed,2 Robert B. M. Landewé,3 
Janneke J. H. de Winter,3 Bouke J. H. Boden,4 Pierre M. Bet,1 Carmella M. A. van der Bijl,1 Conny van der Laken,1 
and Irene E. van der Horst-Bruinsma1

Objective. To investigate the efficacy of 16-week treatment with etanercept (ETN) in patients with suspected 
nonradiographic axial spondyloarthritis (SpA).

Methods. Tumor necrosis factor inhibitor–naive patients with inflammatory back pain with at least 2 SpA features 
and high disease activity (Bath Ankylosing Spondylitis Disease Activity Index score ≥4), without the requirement of 
a positive finding on magnetic resonance imaging (MRI) of the sacroiliac (SI) joint and/or elevated C-reactive protein 
(CRP) level, were randomized (1:1) to receive ETN (n = 40) or placebo (n = 40) for 16 weeks and subsequently were 
followed up for a further 8 weeks (to 24 weeks from baseline) without study medication. The primary end point was 
the Assessment of SpondyloArthritis international Society 20 (ASAS20) response at 16 weeks. Secondary end points 
included the Ankylosing Spondylitis Disease Activity Score (ASDAS) and changes in disease parameters, including 
the Bath Ankylosing Spondylitis Metrology Index (BASMI), CRP level, erythrocyte sedimentation rate (ESR), and 
Spondyloarthritis Research Consortium of Canada index scores (MRI of the SI joint), after 16 and 24 weeks.

Results. Patient characteristics at baseline were comparable between the ETN and placebo groups. At 16 weeks, 
there was no significant difference in the percentage of patients exhibiting ASAS20 response between the ETN group 
(6 patients [16.7%]) and the placebo group (4 patients [11.1%]) (relative risk 0.7 [95% confidence interval 0.2–2.2], 
P = 0.5). Only the ESR showed more improvement in the ETN group compared to the placebo group at 16 weeks 
(decreases of 2.2 mm/hour and 1.4 mm/hour, respectively), but the difference did not reach statistical significance. 
Between 16 and 24 weeks, without study medication, the BASMI, CRP level, and ESR had worsened to a greater 
extent in the ETN group compared to the placebo group, with the difference being significant for the CRP level.

Conclusion. This study shows that in patients with suspected nonradiographic axial SpA with high disease 
activity but without the requirement of a positive finding on SI joint MRI and/or elevated CRP level, treatment with 
ETN is not effective.

INTRODUCTION

According to the Assessment of SpondyloArthritis interna-
tional Society (ASAS) classification criteria, axial spondyloarthritis 
(SpA) can be divided in 2 groups: patients with radiographic signs 

of sacroiliitis (radiographic axial SpA; ankylosing spondylitis [AS]) 
and patients without radiographic sacroiliitis (nonradiographic axial 
SpA) (1). Despite the availability of these classification criteria, there 
is still a lack of understanding of disease presentation and progres-
sion, especially in patients with nonradiographic axial SpA (2–5).
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Inflammatory back pain is present in ~70% of patients diag-
nosed as having axial SpA, and therefore is an important clinical 
symptom of axial involvement (5,6). An algorithm described by 
Rudwaleit et al showed a high probability that AS could be diag-
nosed at the preradiographic stage in patients with chronic back 
pain with inflammatory back pain as the primary presenting symp-
tom (7). Based on this algorithm, the probability that the patient 
has AS is at least 90% if inflammatory back pain plus 2 or 3 other 
features are present (8).

Currently, the ASAS classification criteria are widely accepted 
for use in clinical practice, although they were developed for the 
purpose of classification for study eligibility and not for clinical 
diagnosis (1,9–11). In order to classify axial SpA at an early stage 
of the disease, the ASAS classification criteria divide patients in 2 
groups: patients who meet the “clinical arm” and patients who meet 
the “imaging arm.” The “clinical arm” includes patients who are HLA–
B27 positive and have 2 additional features of SpA, and the “imag-
ing arm” includes patients with active inflammatory lesions of 
the sacroiliac (SI) joints as seen on magnetic resonance imaging 
(MRI) along with 1 additional feature of SpA (1,10).

In many reported studies, a positive SI joint finding on MRI 
has been one of the prerequisites for starting tumor necrosis factor 
inhibitor (TNFi) treatment in patients with nonradiographic axial SpA. 
The other criteria for starting TNFi therapy in nonradiographic axial 
SpA are unsuccessful treatment with at least 2 different nonsteroidal 
antiinflammatory drugs (NSAIDs) and increased C-reactive (CRP) 
levels in the setting of negative MRI findings (12,13). Increased CRP 
levels, however, were found in only 30% of patients with nonradio-
graphic axial SpA (9,14), and in 59–64% of patients with nonradio-
graphic axial SpA with high disease activity, inflammatory lesions of 
the SI joint are not detected on MRI. A patient population selected 
based on the ASAS classification criteria may therefore be different 
from the population seen in daily clinical practice (6,14).

In addition, in several studies MRI has shown false-positive 
results of bone marrow edema at the SI joint (not related to axial 
SpA disease). This is the case in ~23% of healthy individuals, 57% 
of postpartum women, and in recreational runners, professional 
athletes, and military recruits undergoing physical training. In all of 
these cases the MRI component of the ASAS classification criteria 
was fulfilled (15–17).

In most studies a higher rate of response to TNFi was 
observed in nonradiographic axial SpA patients who had elevated 
CRP levels and/or MRI-detected inflammatory lesions compared 
to patients without these factors (13,18–20). Only 2 randomized 
clinical trials on the efficacy of TNFi included patients with nonra-
diographic axial SpA without the abovementioned requirements 
(21,22), 1 of which did not include an objective scoring method 
for MRI-detected SI joint lesions (21). Both studies revealed a 
significant difference in response according to the ASAS criteria 
for 40% improvement (ASAS40) (23) between the placebo group 
(12.5–15%) and the treatment group (36–54.5%).

Data are lacking on the indications for biologic treatment in 
patients with suspected nonradiographic axial SpA who have low 

CRP levels and do not have active lesions seen on SI joint MRI. 
Therefore, a double blind, placebo-controlled clinical trial with the 
TNFi etanercept (ETN) was initiated. The primary aim of this proof-
of-concept study was to assess the short-term efficacy of TNFi 
treatment, according to the ASAS20 response over 16 weeks, in 
patients with inflammatory back pain and suspected nonradio-
graphic axial SpA with high disease activity, regardless of the CRP 
level or the presence of SI joint inflammation seen on MRI. “Disease 
activity” was used in this study as terminology by default, since there 
is no validation for the Bath Ankylosing Spondylitis Disease Activity 
Index (BASDAI) (24) in this patient group (25); we actually inves-
tigated the “level of symptoms” at 16 and 24 weeks. Secondary 
aims were to investigate the number of AS Disease Activity Score 
(ASDAS) (26) responders after 16 weeks, change from baseline 
in mean disease status, and the proportion of patients with inflam-
matory lesions of the SI joints seen on MRI at 16 and 24 weeks.

PATIENTS AND METHODS

Study population. Patients with chronic back pain and 
a suspicion of nonradiographic axial SpA were recruited from 
November 11, 2009 through August 29, 2014 at the rheuma-
tology outpatient clinics of the VU University Medical Center 
(VUMC) and Reade/Jan van Breemen Research Institute, and via 
the website of the Dutch AS patient society (Dutch Axial Spondy-
loarthritis Foundation). Patients were eligible for inclusion if they 
were at least 18 years of age and fulfilled the Calin criteria for 
inflammatory back pain (27). Patients were enrolled based on 
the algorithm of Rudwaleit et al (7), with at least 2 SpA features 
according to the European Spondylarthropathy Study Group 
classification criteria (28) if HLA–B27 negative, and at least 1 
SpA feature if B27 positive. In addition, patients had to have a 
high disease activity score (BASDAI ≥4) and insufficient response 
to at least 2 different NSAIDs. Patients were excluded if they had 
definite AS according to the modified New York criteria (29) or 
had received biologic treatment in the past (Table 1). Detailed 
descriptions of the inclusion and exclusion criteria have been 
published previously (30). Because of a slow enrollment rate 
in the first study period, adaptations of the inclusion criteria 
were made in the second half of 2011, allowing patients without 
inflammatory lesions seen on MRI to be included in the study. 
The study was approved by the local ethical review board, and 
all patients provided written informed consent prior to screening.

Treatment allocation and methods. The Prevention of 
the Progression of Very Early Symptoms in Ankylosing Spondy-
litis study was a randomized, double blind, placebo-controlled 
trial performed at VUMC (EudraCT number 2009-015515-40). 
Patients were randomly assigned (1:1) to receive ETN (25 mg 
twice weekly) or placebo. After 16 weeks, patients were followed 
up without study treatment for up to 3 years. Radiographs were 
obtained at baseline and after 1 year and 3 years of follow-up (only 
baseline data provided in the present report).
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The study drug ETN was supplied by Pfizer. Placebo ETN was 
developed and validated at the clinical pharmacology department 
of VUMC. The study medication was labeled at the VUMC cen-
tral pharmacy and distributed to the VUMC outpatient pharmacy 
department for dispensing to study subjects. The pharmacist ran-
domized the patients and provided the masked study medication 
to the study personnel. All investigators, including the study phy-
sician and research nurse, remained blinded with regard to the 
treatment until the last patient had completed the study. The study 
drug was self-administrated twice weekly with a subcutaneous 
injection that contained 25 mg of ETN or placebo. The normally 
distributed injections of ETN, in a dose of 50 mg administered 
once a week, were not feasible for this study because the placebo 
could only be produced in a 25-mg formulation.

Patients were allowed to continue taking analgesics, NSAIDs, 
disease-modifying antirheumatic drugs (DMARDs), and/or oral 
glucocorticoids (≤10 mg/day). The dosage had to be stable for 2 
weeks prior to the baseline evaluation in the case of NSAIDs and 
oral glucocorticoids, and 4 weeks in the case of DMARDs; during 
the study, the dosage could be reduced or the treatment tempo-
rarily discontinued. Patients were allowed to receive intraarticu-
lar glucocorticoid injections. Treatment with any cytotoxic drugs, 
investigational drugs, or agents targeted at reducing TNF was 
not allowed during the first 16 weeks. All concomitant medica-
tion used during the study or changes in medication dosage were 
reported during each study visit.

Assessments. All study personnel and patients were blinded 
with regard to the randomization schedule and to treatment assign-
ments until the last patient had completed the 3-year follow-up. In 

order to prevent influencing the study visit assessments (due to 
events caused by the medication such as injection site reactions), 
assessors who were not involved in the study performed the phys-
ical examinations and evaluated laboratory results.

Data collection. Demographic data were recorded, and 
disease-specific variables were assessed, including disease dura-
tion (duration of back pain at baseline), inflammatory back pain, SpA 
features, family history and presence of extraarticular manifestations 
such as uveitis, inflammatory bowel disease (IBD), and psoriasis, 
and use of concomitant medication (NSAIDs, DMARDs). Question-
naires on pain, overall well-being (Bath Ankylosing Spondylitis patient 
global score [31]), and quality of life (Short Form 36 health survey 
[32]) were administered during each visit. In addition, physical exam-
inations were performed during each visit, including assessments 
to determine the Maastricht Ankylosing Spondylitis Enthesitis Score 
(MASES) (33) and swollen and tender joint counts (of 44 joints).

Time on study treatment (ETN or placebo) and compliance 
were determined. Compliance was calculated based on the 
number of injections taken divided by the number of injections 
expected. Safety parameters, such as adverse events, were 
registered during the follow-up visits. Safety analyses included 
all patients who had received ≥1 dose of study treatment.

Clinical efficacy parameters. Clinical efficacy was 
assessed based on the numbers of patients who met the 
ASAS20/40 response criteria and the ASDAS using the C-reactive 
protein level (ASDAS-CRP) response criteria (with clinically impor-
tant improvement defined as a decrease in the ASDAS-CRP to ≤1.1 
and major improvement defined as a decrease in the ASDAS-CRP 
to ≤2.0) (34) and based on the frequency of low disease activity 
(ASDAS-CRP <2.1) and inactive disease status according to the 
ASDAS-CRP criteria (ASDAS-CRP <1.3). Efficacy was measured 
throughout the first 16 weeks of treatment and at 24 weeks, i.e., 8 
weeks after study-related treatment was discontinued. Other clin-
ical outcome parameters were the Bath AS Functional Index (35), 
the Bath AS Metrology Index (BASMI [35]), global pain, and meas-
ures of inflammation, i.e., CRP (median value and proportion of 
patients with values exceeding the upper limit of normal [10.0 mg/
liter]) and erythrocyte sedimentation rate (ESR).

MRI outcome measures. MR images were independently 
assessed by 2 expert readers (RBML and JJHdW), who were 
blinded with regard to treatment, patient characteristics, and 
sequence of the different MRIs. Potential reader discrepancies 
were resolved by consultation with a third reviewer (BJHB).

SI joint MRIs were assessed according to the ASAS defini-
tion (37,38). To quantify the extent of and evaluate the changes 
in active inflammation seen on SI joint MRI, the Spondyloarthri-
tis Research Consortium of Canada (SPARCC) MRI Indices for 
Assessment of Spinal and SI Joint Inflammation in AS (SPARCC 
scores) (39,40) were used. A score of ≥2 was considered an 
indicator of SI joint inflammation shown on MRI. The mean 

Table 1.  PrevAS study inclusion and exclusion criteria*

Inclusion criteria Exclusion criteria
Age ≥18 years
Inflammatory back pain meeting 

the Calin criteria (27)†

Diagnosis of radiographic 
axial SpA/AS according to 
the modified New York 
criteria (29)

HLA–B27 positive with ≥1 SpA 
feature or HLA–B27 negative 
with ≥2 SpA features (1)‡

Previous treatment with a 
biologic agent

High disease activity score 
(BASDAI ≥4)

Contraindications to 
treatment with a TNFi

Insufficient response to ≥2 
different NSAIDs

* PrevAS = Prevention of the Progression of Very Early Symptoms in 
Ankylosing Spondylitis; BASDAI = Bath Ankylosing Spondylitis Disease 
Activity Index; TNFi = tumor necrosis factor inhibitor. 
† Back pain with an insidious onset before the age of 45 years, chronic 
back pain persistence for at least 3 months, morning stiffness, 
improvement with exercise, pain at night. 
‡ Spondyloarthritis (SpA) features include asymmetric arthritis, alter
nating buttock pain, dactylitis, enthesitis of the Achilles tendon or 
the plantar fascia, presence or history of psoriasis, inflammatory 
bowel disease (IBD), or acute anterior uveitis (AAU), first- or second-
degree relative with ankylosing spondylitis (AS)/psoriasis/AAU/IBD, 
positive response to nonsteroidal antiinflammatory drugs (NSAIDs), 
and increased C-reactive protein level (≥10.0 mg/liter) or erythrocyte 
sedimentation rate (≥15 mm/hour). 
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score from the 2 independent readers (or 3 readers if a third 
observer was needed) was used. Minimally important change in 
the SI joints was defined as a change in the SPARCC score of 
≥2.5 (40). Intraclass correlation coefficients (ICCs) were calcu-
lated for change scores and presented as scores for absolute 
agreement.

Statistical analysis. The primary outcome measure of 
this trial was the ASAS20 response. It was assumed that 50% 
of the patients treated with ETN (intervention group) and 20% of 
the patients treated with placebo (control group) would experi-
ence an ASAS20 response. In order to statistically support a real 
difference of 30%, 40 patients per arm were required (α = 0.05, 
β = 0.20). Data were presented as the mean ± SD or, in cases of 
skewed distribution, as the median and interquartile range (IQR).

The analysis included the intent-to-treat population, with 
baseline, 16-week, and 24-week clinical outcome measure-
ments. All patients who received at least 1 dose of the study drug 
were included in the intent-to-treat analysis. Data up to the last 
known data point for a study patient were included for analyses.

The primary outcome ASAS20 response and secondary 
outcomes ASAS40 and ASDAS-CRP response according to 
clinically important improvement and major improvement were 

assessed by chi-square test or, if the data were skewed, by non-
parametric tests, such as the Mann-Whitney U test. Categorical 
data were assessed by chi-square test. Post hoc analyses were 
performed for ASAS20 and ASDAS-CRP response at 16 weeks, 
according to baseline CRP levels (normal CRP/elevated CRP 
[>10.0 mg/liter]), SI joint inflammation based on SPARCC score 
(yes/no), HLA–B27 status (positive/negative), sex (male/female), 
and NSAID use (yes/no). ICC between readers’ scores for change 
in inflammation parameters on MRI, between baseline and 16 
weeks and between 16 weeks and 24 weeks, was calculated. 
Relative risks (RRs) and 95% confidence intervals (95% CIs) were 
calculated.

All statistical analyses were performed using SPSS for Win-
dows version 26.0. Two-sided P values less than 0.05 were con-
sidered significant.

RESULTS

Patients and baseline characteristics. One hundred six 
consecutive patients were screened for this 16-week placebo-
controlled trial. Twenty-six patients (24.5%) did not meet entry 
criteria, and 80 were enrolled (40 in the ETN group and 40 in the 
placebo group) (Figure 1).

Figure 1.  Flow chart showing disposition of the patients. AE = adverse event.
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HLA–B27 status, number of SpA features, and other base-
line patient characteristics were comparable between the ETN 
and placebo groups (Tables 2 and 3). The majority of the patients 
were female (63.8%). The mean ± SD age was 34.5 ± 9.6 years, 
and 60.0% (48 of 80) were HLA–B27 positive. NSAIDs were 
used by 67.5% and DMARDs by 11.3% (most commonly meth-
otrexate [n = 3] and sulfasalazine [n = 3]). The median CRP level 
was 2.5 mg/liter (IQR 2.5–6.0). The mean ± SD BASDAI was 
5.1 ± 2.4, and the mean ± SD ASDAS-CRP was 2.8 ± 1.1, 
which indicates moderate-to-severe disease activity. The median 
SPARCC-SI joint score at baseline was 0.0 (IQR 0.0–3.1).

Exposure and compliance. Within the 16-week double-
blind period, 2 patients, both in the ETN group, discontinued the 
study (1 had an unrelated adverse event [AE] [streptococcal infec-
tion] and the other patient was lost to follow-up) and 78 (97.5%) 
completed the treatment. Compliance with the study medication, 
i.e., the percentage of patients who took the medication accord-
ing to the study protocol in the first 16 weeks, was 72.1%. There 
were no significant differences between the 2 treatment groups. 
In the follow-up period without treatment (week 16 to week 24), 
2 patients, both in the placebo group, discontinued (1 had a viral 
infection and the other found the study visits too burdensome), 
which resulted in an analyzable population of 76 patients (95.0%) 
at 24 weeks (Figure 1). No patients initiated or restarted ETN 
or another biologic treatment during the week 16–24 follow-up 
period without study medication.

Clinical efficacy. At week 16, 10 of 72 patients (13.9%) had 
achieved an ASAS20 response: 6 (16.7%) in the ETN group and 4 
(11.1%) in the placebo group. This difference was not statistically 

significant (RR 0.7 [95% CI 0.2–2.2], P = 0.5) (Table 4). ASAS40 
response at 16 weeks was achieved in 6 of 72 patients (8.3%): 3 
(8.3%) in each treatment group. An ASDAS-CRP response (clini-
cally important improvement and major improvement) was achieved 
in 12 of 62 patients (19.4%): 8 (25.0%) in the ETN group and 4 
(13.3%) in the placebo group. This difference was also not statisti-
cally significant (RR 0.5 [95% CI 0.2–1.6], P = 0.2) (Table 4). Sep-
arate assessments of clinically important improvement and major 
improvement showed no significant differences between the 2 
treatments at 16 weeks (RR 0.3 [95% CI 0.1–1.4], P = 0.1 and RR 
2.1 [95% CI 0.2–22], P = 0.5, respectively) (Table 4). Low disease 
activity according to the ASDAS-CRP at 16 weeks was achieved 
in 30 of 70 patients (42.9%): 44.1% in the ETN group and 41.7% 
in the placebo group (RR:0.9 [95% CI 0.6–1.6], P = 0.8). Inactive 
disease according to the ASDAS-CRP was achieved in 13 of 70 
patients (18.6%): 20.6% in the ETN group and 16.7% in the pla-
cebo group (RR 0.8 [95% CI 0.3–2.2], P = 0.7). During the first 16 
weeks, both the ESR and the pain score showed more improve-
ment in the ETN group than in the placebo group (mean ± SD 
change −2.2 ± 5.2 mm/hour versus −1.4 ± 7.4 mm/hour and 
−1.4 ± 2.7 versus −0.8 ± 2.7, respectively).

Between 16 weeks and 24 weeks, without study medi-
cation, the mean BASMI, CRP level, and ESR worsened more 
in the ETN group compared to the placebo group (mean ± SD 
change 1.6 ± 9.9 versus −0.3 ± 1.6, 1.8 ± 5.3 mg/liter versus 
−0.4 ± 2.7 mg/liter [P = 0.02], and 3.2 ± 9.8 mm/hour versus 
0.03 ± 8.2 mm/hour, respectively) (see Supplementary Table 1, 
on the Arthritis & Rheumatology website at http://onlin​elibr​ary.
wiley.com/doi/10.1002/art.41607/​abstract). Mean disease activ-
ity scores are presented in Figure 2.

Table 2.  Baseline demographic and clinical characteristics of the study population (n = 80)*

Total
Etanercept

(n = 40)
Placebo
(n = 40)

Demographics
Female 51 (64) 27 (68) 24 (60)
Age, mean ± SD years 34 ± 10 36 ± 10 33 ± 9

Clinical characteristics and extraarticular 
manifestations

Disease duration, median (IQR) years 4.0 (2–9) 5.0 (2.5–14) 3.5 (2–8)
HLA–B27 positive 48 (60) 25 (63) 23 (58)
No. of SpA features, mean ± SD† 3 ± 1 3 ± 1 3 ± 2
Uveitis 15 (19) 10 (25) 5 (13)
Psoriasis 30 (38) 15 (38) 15 (38)
IBD 30 (38) 13 (33) 17 (43)

Concomitant medications
NSAIDs 54 (68) 26 (65) 28 (70)
DMARDs 9 (11) 6 (15) 3 (8)

* There were no statistically significant differences between groups. Except where indicated 
otherwise, values are the number (%). IQR = interquartile range; DMARDs = disease-modifying 
antiinflammatory drugs. 
† Spondyloarthritis (SpA) features include asymmetric arthritis, alternating buttock pain, dactylitis, 
enthesitis of the Achilles tendon or the plantar fascia, presence or history of psoriasis, inflammatory 
bowel disease (IBD), or acute anterior uveitis (AAU), first- or second-degree relative with ankylosing 
spondylitis (AS)/psoriasis/AAU/IBD, positive response to nonsteroidal antiinflammatory drugs 
(NSAIDs), and increased C-reactive protein level (≥10.0 mg/liter) or erythrocyte sedimentation rate 
(≥15 mm/hour). 

http://onlinelibrary.wiley.com/doi/10.1002/art.41607/abstract
http://onlinelibrary.wiley.com/doi/10.1002/art.41607/abstract
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MRI findings. Reliability of results between MRI readers 
was confirmed by ICC analysis. ICCs at baseline, 16 weeks, and 
24 weeks were 0.76, 0.72, and 0.70, respectively. Positive SI joint 

MRI findings according to the ASAS definition were observed in 
14 of 78 patients (17.9%) at baseline, 7 of 72 (9.7%) at 16 weeks, 
and 9 of 73 (12.3%) at 24 weeks. Comparison of the percentage 

Table 3.  Baseline data on the disease outcomes assessed in the study population (n = 80)*

Total
Etanercept

(n = 40)
Placebo
(n = 40)

ASDAS-CRP 2.8 ± 1.1 2.8 ± 0.8 2.8 ± 1.4
BASDAI, 0–10 NRS 5.1 ± 2.4 4.8 ± 2.2 5.4 ± 2.3
BASFI, 0–10 NRS 3.8 ± 2.5 3.8 ± 2.6 3.9 ± 2.4
CRP, median (IQR) mg/liter 2.5 (2.5–6.0) 2.5 (2.5–5.5) 2.5 (2.5–6.5)
CRP >ULN, no. (%) 9.0 (13) 6 (17) 3 (9)
ESR, median (IQR) mm/hour 6.0 (2.0–11) 8.0 (2.5–14) 4.5 (2.0–9.0)
BASMIlin, 0–10 NRS 2.6 ± 1.1 2.4 ± 1.1 2.7 ± 0.9
MASES, 0–13 7.9 ± 3.1 7.9 ± 2.6 7.9 ± 2.6
SJC (44 joints), median (IQR) 0.0 (0.0–0.0) 0.0 (0.0–0.0) 0.0 (0.0–0.0)
TJC (44 joints), median (IQR) 2.0 (0.0–5.0) 1.0 (0.0–4.0) 2.5 (0.0–6.8)
TJC >1, no. (%) 42 (53) 18 (45) 24 (60)
Patient global well-being, NRS 5.4 ± 2.4 5.2 ± 2.4 5.5 ± 2.5
Patient pain, NRS 5.2 ± 2.4 5.4 ± 2.5 5.1 ± 2.3
SF-36 PCS, 0–100 NRS 40.8 ± 6.6 40.6 ± 6.9 41.0 ± 6.4
SF-36 MCS, 0–010 NRS 40.0 ± 6.9 40.1 ± 7.0 39.9 ± 6.8
MRI

SPARCC SI joint score (0–72), median (IQR) 0.0 (0.0–3.1) 0.0 (0.0–3.0) 0.0 (0.0–3.3)
SPARCC SI joint positive (≥2.0), no. (%) 18 (23) 8 (21) 10 (26)
ASAS positive, no. (%) 14 (18) 8 (21) 6 (15)

Conventional radiography
BASRI (0–8), median (IQR) 0.3 (0.0–0.5) 0.3 (0.0–0.8) 0.1 (0.0–0.5)
BASRI positive (≥2.0), no. (%) 2 (3) 2 (5) 0 (0)
mSASSS (0–72), median (IQR) 2.0 (0.0–3.0) 2.0 (0.0–2.0) 2.0 (1.0–5.0)
mSASSS positive (≥2.0), no. (%) 41 (60) 23 (68) 18 (53)

* There were no statistically significant differences between groups. For all parameters except the swollen 
joint count (SJC) and tender joint count (TJC), data were not available from all 80 patients, as follows: For 
the Ankylosing Spondylitis Disease Activity Score using the C-reactive protein level (ASDAS-CRP), n = 67 (35 
etanercept, 32 placebo). For the Bath Ankylosing Spondylitis Disease Activity Index (BASDAI), n = 78 (39 
etanercept, 39 placebo). For the Bath Ankylosing Spondylitis Functional Index (BASMIlin), n = 74 (38 etanercept, 
36 placebo). For CRP, n = 69 (36 etanercept, 33 placebo). For erythrocyte sedimentation rate (ESR), n = 69 
(33 etanercept, 36 placebo). For the Bath Ankylosing Spondylitis Metrology Index (linear measure) (BASMIlin), 
(BASMI), n = 77 (38 etanercept, 39 placebo). For the Maastricht Ankylosing Spondylitis Enthesitis Score 
(MASES), n = 29 (9 etanercept, 20 placebo). For patient global well-being and patient pain assessments, n = 
78 (39 etanercept, 39 placebo). For the Short Form 36 (SF-36) physical component score (PCS) and mental 
component score (MCS), n = 78 (39 etanercept, 39 placebo). For magnetic resonance imaging (MRI)–based 
Spondyloarthritis Research Consortium of Canada (SPARCC) sacroiliac (SI) joint findings and positive 
diagnosis of spondyloarthritis according to the Assessment of SpondyloArthritis international Society (ASAS) 
criteria, n = 78 (39 etanercept, 39 placebo). For the Bath Ankylosing Spondylitis Radiology Index (BASRI), n = 
77 (39 etanercept, 38 placebo). For the modified Stoke Ankylosing Spondylitis Spine Score (mSASSS), n = 68 
(34 etanercept, 34 placebo). Except where indicated otherwise, values are the mean ± SD. NRS = numerical 
rating scale; IQR = interquartile range; ULN = upper limit of normal. 

Table 4.  Rates of treatment response at 16 weeks*

Etanercept
group, 
no. (%)

Placebo
group, 
no. (%)

RR
(95% CI)

Clinical response
ASAS20 6 (17) 4 (11) 0.7 (0.2–2.2)
ASAS40 3 (8) 3 (8) 1.00 (0.2–4.6)
ASDAS-CRP response (CII and MI) 8 (25) 4 (13) 0.5 (0.2–1.6)
ASDAS-CRP (CII ≤1.1) 7 (22) 2 (7) 0.3 (0.1–1.4)
ASDAS-CRP (MI ≤2.0) 1 (3) 2 (7) 2.1 (0.2–22)
ASDAS-CRP (LDA <2.1) 15 (44) 15 (42) 0.9 (0.6–1.6)
ASDAS-CRP (ID <1.3) 7 (21) 6 (17) 0.8 (0.3–2.2)

Imaging response
SPARCC SI joint MRI response (change ≥2.5) 8 (24) 7 (19) 0.8 (0.3–2.0)

* None of the relative risk (RR) values were statistically significant. For ASAS response, n = 72 (36 etanercept, 
36 placebo). For ASDAS-CRP clinically important improvement (CII) and major improvement (MI), n = 62 
(32 etanercept, 30 placebo). For ASDAS-CRP low disease activity (LDA) and inactive disease (ID), n = 70 (34 
etanercept, 36 placebo). For SPARCC SI joint MRI response, n = 72 (35 etanercept, 37 placebo). 95% CI = 95% 
confidence interval (see Table 3 for other definitions). 
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of patients with positive SI joint MRI findings by treatment group 
revealed no significant differences (at baseline 20.5% in the ETN 
group versus 15.4% in the placebo group, at 16 weeks 8.6% in 
the ETN group versus 10.8% in the placebo group, and at 24 
weeks 14.3% in the ETN group versus 10.5% in the placebo 
group; RR [95% CI] 0.8 [0.3–2.0], 1.3 [0.3–5.2], and 0.7 [0.2–2.5], 
respectively).

Median SPARCC scores in the total study population were 
0.0 (IQR 0.0–3.1), 0.0 (IQR 0.0–0.0), and 0.0 (IQR 0.0–1.5) at 
baseline, 16 weeks, and 24 weeks, respectively. Differences 
between groups were negligible and not statistically significant 
at baseline and 16 weeks. At 24 weeks, the difference in the 
change in SPARCC score (median 0.0 [IQR 0.0–1.0] in the ETN 
group versus 0.0 [IQR 0.0–0.0] in the placebo group) appeared 
statistically significant (P = 0.03). Positive SI joint MRI findings 
according to the SPARCC score (score ≥2.0) were observed in 
18 of 78 patients (23.1%) at baseline, 10 of 72 (13.9%) at 16 
weeks, and 9 of 73 (12.3%) at 24 weeks. Comparison of the per-
centage of patients with positive SI joint MRI findings according 
to SPARCC score by treatment group revealed no significant 
differences (at baseline 20.5% in the ETN group versus 25.6% 

in the placebo group, at 16 weeks 8.6% in the ETN group ver-
sus 10.8% in the placebo group, and at 24 weeks 10.5% in the 
ETN group versus 14.3% in the placebo group; RR [95% CI] 1.3 
[0.6–2.8], 0.9 [0.8–1.2], and 0.7 [0.2–2.5], respectively).

At 16 weeks, a minimally important change in the SPARCC-
score (decrease of ≥ 2.5) had been achieved in 8 patients (23.5%) 
in the ETN group and 7 patients (19.4%) in the placebo group (RR 
0.8 [95% CI 0.3–2.0], P = 0.7) (Table 4).

Subgroup analyses. Fulfillment of the ASAS20 response 
after 16 weeks was not related to an elevated CRP level (≥10.0 mg/
liter) or a positive finding on SI joint MRI according to the SPARCC 
score or ASAS definition, or to both an elevated CRP level and 
a positive finding on SI joint MRI. Of the 10 patients who had 
achieved an ASAS20 response at 16 weeks, 2 had an elevated 
CRP level at baseline: 1 of 4 in the placebo group (25.0%) and 1 
of 6 in the ETN group (16.7%). Comparison between patients with 
a positive finding on SI joint MRI according to the ASAS definition 
revealed no differences between treatment groups. Three patients 
with a positive finding on SI joint MRI according to the ASAS defi-
nition achieved an ASAS20 response: 1 of 4 in the placebo group 

Figure 2.  Disease activity by treatment group. Patients were treated for 16 weeks with etanercept (light gray circles) or placebo (dark gray 
squares). ASDAS-CRP = Ankylosing Spondylitis Disease Activity Score using the C-reactive protein level; ESR = erythrocyte sedimentation rate 
(mm/hour); BASMI = Bath Ankylosing Spondylitis Metrology Index; BASDAI = Bath Ankylosing Spondylitis Disease Activity Index.
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(25.0%) and 2 of 6 in the ETN group (33.3%). Results were similar 
when a positive finding on SI joint MRI was assessed using the 
SPARCC score. In both the ETN group and the placebo group, 
only 1 patient with both an elevated CRP level and a positive find-
ing on SI joint MRI achieved an ASAS20 response. In addition, 
ASAS20 response at 16 weeks was not influenced by sex, age, 
NSAID use, DMARD use, HLA–B27 status, or history of IBD, uve-
itis, or psoriasis.

Safety. At 16 weeks, AEs were reported in 30 of 78 patients 
(38.5%): 15 of 38 (39.5%) in the ETN group and 15 of 40 (37.5%) 
in the placebo group. Observed AEs were mainly diarrhea (20.0%), 
colds, and flu (both 10.0%). One patient was diagnosed as having 
a serious infection (streptococcal infection) and was withdrawn 
from the study. In 8 of 30 cases (26.7%) a possible relationship to 
the study drug was considered, and in 4 of 30 cases (13.3%) the 
AE was classified as being probably related to the drug. A higher 
proportion of patients in the ETN group had an AE that was pos-
sibly or probably related to the study drug compared to the pla-
cebo group (7 [50%] versus 5 [31.0%]). In 6 of 30 cases (20.0%), 
treatment for the AE was needed. Study drug was temporarily 
stopped in only 2 of the 30 cases (6.7%), both in the placebo 
group. At 24 weeks, 21 of 76 patients (27.6%) reported having 
had an AE; these were probably not related to study treatment 
since no patient received a biologic between week 16 and week 
24. However, 1 patient experienced a viral infection that was seri-
ous enough for the patient to discontinue study participation. One 
patient experienced an exacerbation of IBD.

DISCUSSION

In this study, 16 weeks of treatment with ETN in patients with 
suspected nonradiographic axial SpA and reportedly high disease 
activity, but without the requirement of a positive MRI finding and/
or elevated CRP level, did not result in significant improvement of 
disease activity compared to placebo. To date there have been 
only 2 other published placebo-controlled trials that included 
patients with nonradiographic axial SpA with high disease activ-
ity without the requirement of elevated CRP level and/or inflam-
matory lesions seen on SI joint MRI (21,22). Both studies had a 
slightly higher proportion of HLA–B27–positive patients compared 
to our study (75% versus 60%). One study had a high percent-
age of patients with active MRI lesions at baseline (63% of the 46 
patients) whereas the other had a lower percentage of patients 
with positive findings (32% of 200 patients), as in our study (23% 
of 80 patients). The numbers of patients with an increased CRP 
level are difficult to compare between studies, as each study used 
a different definition of elevated CRP level, ranging from ≥6 mg/
liter to ≥10 mg/liter.

In the earlier studies a significantly higher rate of ASAS20 
response was observed in the groups treated with TNFi com-
pared to placebo (54.5–71.1% versus 12.5–40.0%), which 

contrasts with our present findings. In our study, the frequency 
of improvement in disease activity scores (ASAS20 and ASDAS-
CRP) was not significantly different in the ETN group compared 
to the placebo group. Comparison of the ASAS20 and ASDAS-
CRP response within the ETN group showed a slightly higher per-
centage of responders according to the ASDAS-CRP (25%) than 
according to the ASAS20 (17%). This might reflect the influence 
of TNFi on CRP levels rather than on other outcome parameters.

In the study by Haibel and colleagues (21), the proportion of 
patients with positive SI joint MRI findings at baseline was much 
higher than was observed in the present study (63% versus 32%). 
Being HLA–B27 positive and/or having active inflammatory lesions 
seen on SI joint MRI at baseline were predictors of an ASAS20 
response in previous studies (20,21,41,42). Subanalyses by 
HLA–B27 status in our study revealed that B27-positive patients 
slightly more frequently had a positive SI joint MRI result according 
to the SPARCC score (26% versus 19%) and/or an elevated CRP 
level (≥10.0 mg/liter) compared to B27-negative patients. Due to 
the small number of patients in our study who had positive SI joint 
MRI findings at baseline, we were unable to detect differences in 
treatment efficacy between patients with and those without a pos-
itive SI joint MRI result and/or increased CRP levels. The relatively 
low number of patients with either a positive SI joint MRI finding 
(23%) and/or elevated CRP level (13%) at baseline in our study 
could be an explanation for the absence of an observed treatment 
effect in favor of ETN.

In addition, features of the patients included in this study might 
have more overlap with the “axial SpA group with peripheral signs,” 
as described in a recent publication by Sepriano and colleagues 
(43), than with “pure axial SpA.” This assumption is based on 
the low prevalence of positive SI joint MRI findings, high MASES 
scores, high number of patients with a tender joint count of >1 
(52%), high proportion of female patients (64%), and high preva-
lence of psoriasis (38%) and IBD (38%), which are often associ-
ated with peripheral symptoms.

Our study cohort was relatively unique compared to most 
populations used in clinical trials of biologic treatments in axial 
SpA. With this unique study population some limitations emerged. 
For example, according to the algorithm described by Rudwaleit 
et al (7), many of the patients in our study population had a high 
probability (up to 90%) of developing a form of axial SpA, and 
this may be one of the reasons we did not demonstrate significant 
results regarding efficacy of ETN treatment. A longer-term study 
(3-year follow-up) is underway, which should allow us to further 
characterize the disease progression in this population. Questions 
could be raised as to whether our inclusion and exclusion criteria 
captured patients with true nonradiographic axial SpA. Although 
our patients are typical of those commonly seen in clinical practice, 
published scientific data are scant. This study adds to the body of 
evidence and provides some direction with regard to prescription 
of TNFi treatment in this patient group. The terminology “disease 
activity” was used by default, although we realize the disease 
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activity outcome measures used have not been validated for this 
study population, and what we actually measured was the “level 
of symptoms” (25). Another limitation is that we learned, during 
analysis of the data, that the study was underpowered to compare 
patients with versus those without a positive SI joint MRI finding 
and/or elevated CRP level, although the data were sufficient to 
analyze differences in disease activity between the 2 treatment 
groups. Furthermore, there was a long period of enrollment, due 
to the use of only one study center. The fact that we included only 
one center might, however, increase the reliability of the results by 
limiting the number of observers, and we have no reason to believe 
a faster enrollment rate would have influenced the study results.

In conclusion, the present results indicate that early treat-
ment with ETN is not effective in patients with suspected nonradio
graphic axial SpA without the requirement of a positive MRI result 
or increased CRP level. It would be of interest to know whether our 
findings can be replicated in future investigations with comparable 
study populations and equal proportions of patients with and with-
out positive SI joint MRI findings and elevated CRP levels.
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