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ABSTRACT
Objectives To assess whether combination therapy
with infliximab (IFX) plus nonsteroidal anti-inflammatory
drugs (NSAIDs) is superior to NSAID monotherapy for
reaching Assessment of SpondyloArthritis international
Society (ASAS) partial remission in patients with early,
active axial spondyloarthritis (SpA) who were naïve to
NSAIDs or received a submaximal dose of NSAIDs.
Methods Patients were randomised (2 : 1 ratio) to
receive naproxen (NPX) 1000 mg daily plus either IFX
5 mg/kg or placebo (PBO) at weeks 0, 2, 6, 12, 18
and 24. The primary efficacy measure was the
percentage of patients who met ASAS partial remission
criteria at week 28. Several other measures of disease
activity, clinical symptoms and patient-rated outcomes
were evaluated. Treatment group differences were
analysed with Fisher exact tests or analysis of covariance.
Results A greater percentage of patients achieved
ASAS partial remission in the IFX+NPX group (61.9%;
65/105) than in the PBO+NPX group (35.3%; 18/51) at
week 28 (p=0.002) and at all other visits (p<0.05, all
comparisons). Results of most other disease activity and
patient-reported endpoints (including Ankylosing
Spondylitis Disease Activity Score, Bath Ankylosing
Spondylitis Disease Activity Index, Bath Ankylosing
Spondylitis Functional Index, multiple quality of life
measures and pain measures) showed greater
improvement in the IFX+NPX group than the PBO+NPX
group, with several measures demonstrating early and
consistent improvement over 28 weeks of treatment.
Conclusions Patients with early, active axial SpA who
received IFX+NPX combination treatment were twice as
likely to achieve clinical remission as patients who
received NPX alone. NPX alone led to clinical remission
in a third of patients.

INTRODUCTION
The term axial spondyloarthritis (SpA) is the
umbrella term for patients with ankylosing spon-
dylitis (AS) according to the modified New York
criteria1 and for patients who do not yet show
signs of structural damage in the sacroiliac (SI) joint
that are visible as radiographic sacroiliitis and,
therefore, categorised as nonradiographic axial
SpA. Recently, new classification criteria for axial
SpA have been developed, which cover both

subgroups.2 There are currently only two treat-
ments with proven efficacy available for these
patients with axial SpA: nonsteroidal anti-
inflammatory drugs (NSAIDs) and tumour necrosis
factor (TNF)-α–targeted therapy.3 Until now, TNF
antagonists have only been investigated and are
only recommended for patients with axial SpA who
fail previous NSAID therapy.3 4 Although data are
limited, studies have demonstrated up to 50%
remission rate with TNF-α antagonist therapy in
NSAID-refractory patients with axial SpA who are
treated in the first 3–5 years of their disease.5–7

This raises the question of whether even earlier
treatment of axial SpA in patients who are not
refractory to NSAID therapy would result in even
higher response rates and potentially even in bio-
logic drug-free remission, as has been recently
investigated in great detail in patients with rheuma-
toid arthritis.8 9

The Infliximab (IFX) as First Line Therapy in
Patients with Early Active Axial Spondyloarthritis
Trial (INFAST) evaluated whether combination
therapy with the TNF antagonist IFX and naproxen
(NPX) was superior to treatment with NPX alone in
patients who had active moderate-to-severe axial
SpA and who were naïve to NSAIDs or had only
been treated with a submaximal dose of NSAIDs.
All patients had to fulfil the Assessment of
SpondyloArthritis international Society (ASAS) classi-
fication criteria for axial SpA, thus including patients
both with AS and with nonradiographic axial SpA;
had to have a disease duration ≤3 years; and had to
have evidence of inflammatory SI lesions on MRI at
baseline. Thus, this study is the first investigation of
the potential benefits of early TNF-antagonist treat-
ment in active axial SpA patients who are not yet
refractory to NSAID therapy.

METHODS
Design and patients
INFASTwas a Phase 3b, randomised, parallel-group,
multisite, double-blind, placebo (PBO)-controlled
study of IFX in adults with moderate-to-severe,
active axial SpAwho were not refractory to NSAIDs
(Protocol P05336, NCT00844805). Patients were
recruited consecutively by rheumatologists in hospi-
tals or private practice settings. Patients were
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enrolled in 47 centres in nine countries (Austria, Belgium,
Denmark, France, Germany, Hungary, Russia, South Korea and
Ukraine). The study protocol was reviewed by appropriate insti-
tutional review boards for each study site. All patients gave
written informed consent to participate. Data were collected
between 22 October 2009, and 20 September 2011.

Patients were 18–48 years of age with a diagnosis of active
axial SpA according to the local investigator and disease dur-
ation of ≤3 years. All patients had to fulfil the imaging portion
of the ASAS criteria for axial SpA,2 with active inflammation of
the SI joints (defined as bone oedema within or adjacent to the
SI joints) as shown by short tau inversion recovery MRI. For
inclusion into the study, the MRI scans were read locally. All
patients had active disease at screening and baseline, defined as
a total back pain evaluation of ≥40 mm (visual analogue scale
(VAS) of 0–100 mm) and a Bath Ankylosing Spondylitis Disease
Activity Index (BASDAI) score of ≥4 cm (0–10 cm VAS).
Patients were either NSAID-naïve at baseline or had been
treated with not more than two-thirds of the maximal recom-
mended dose10 during the 2 weeks prior to screening and had
undergone a washout period of ≥3 days before baseline, during
which they had an increase in total back pain of ≥30%.

Study treatment
During Part 1 of INFAST patients were randomised in double-
blind fashion at a 2 : 1 ratio to receive either intravenous (IV)
IFX 5 mg/kg or IV PBO at weeks 0, 2, 6, 12, 18, and 24 (see
online supplementary figure S1). Both groups also received oral
NPX 1000 mg daily. A computer-generated randomisation list
was created by the sponsor and held by the central randomisa-
tion centre, which was contacted by the site to assign treatment
to each patient as he or she enrolled. Patients who met ASAS
partial remission criteria at week 28 were eligible to participate
in Part 2 of INFAST, which compared maintenance of partial
remission with two follow-up regimens (NPX alone or no treat-
ment); this portion of the study is reported separately.

Outcome measures
The primary efficacy measure was the percentage of patients in
each treatment group who met ASAS partial remission criteria
at week 28. A number of secondary measures of disease activity,
clinical signs and symptoms, inflammatory markers, and patient-
reported outcomes were also assessed.

Adherence to NPX treatment was measured as the percentage
of days in the study that the daily dose was taken as reported on
patient diary cards. Adherence to IFX and placebo was mea-
sured as the number of doses infused of the number of sched-
uled doses.

Adverse events (AEs) and several other safety measures were
also collected.

Statistical analyses
The targeted sample size was 150 patients (100 receiving
IFX+NPX and 50 receiving PBO+NPX) for 90% power to
detect a 30% difference in ASAS partial remission between
treatment groups, assuming a 15% withdrawal rate.

The intention-to-treat (ITT) population was used for efficacy
analyses and included all patients who were randomised, received
at least one dose of study medication and had at least one efficacy
evaluation after baseline. Analyses included observed data. For
the primary efficacy analysis, patients who withdrew before week
28 were categorised as not achieving partial remission.

Treatment group differences in categorical efficacy measures
were analysed with Fisher exact tests at a two-sided significance

level of 0.05. Treatment group differences in continuous mea-
sures were analysed with analysis of covariance, with baseline
values as covariates.

The safety population included all patients who received at
least one dose of study medication. Adverse events were ana-
lysed descriptively.

RESULTS
Patient disposition
Of the 158 randomised patients, 106 were assigned to
IFX+NPX and 52 to PBO+NPX (figure 1). The ITT population
included 105 patients in the IFX+NPX group (one patient did
not receive study medication) and 51 in the PBO+NPX group
(one patient had no postbaseline efficacy assessment). The major-
ity of patients completed the study through week 28 (90.6% in
the IFX+NPX group and 86.5% in the PBO+NPX group).

Baseline characteristics
Baseline characteristics were similar in the two treatment groups
(table 1). Most patients had high or very high disease activity, as
measured by Ankylosing Spondylitis Disease Activity Score
(ASDAS), and mean time since axial SpA diagnosis was less than
1 year. The mean number of baseline SpA manifestations was
comparable between treatment groups (3.8 vs 4.0). The inci-
dence of arthritis appeared to be greater for the IFX+NPX arm
than the PBO+NPX arm (45.3% vs 26.9%, respectively), but in
both groups few joints were swollen (means, 1.49 vs 0.78,
respectively) or tender (means 4.06 vs 3.80, respectively).
Approximately 60% of patients had x-ray findings that met the
modified New York radiographic criteria for AS (bilateral
≥grade 2 or unilateral ≥grade 3) at baseline, according to the
x-ray reading by the local investigator.

Exposure and adherence
Most patients received all six infusions of IFX or PBO (90.5%
and 88.5% of patients, respectively). The mean doses per

Figure 1 Patient disposition. IFX, infliximab; ITT, intention-to-treat;
NPX, naproxen; PBO, placebo.
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infusion of IFX and PBO were 367 and 372 mg, respectively.
Treatment adherence with NPX, based on total number of doses
taken regardless of dosage amount, was a mean of 99.0% for
IFX+NPX and 99.5% for PBO+NPX; the mean daily doses
were 960.5 and 978.1 mg, respectively.

Efficacy results
The primary endpoint was met. A greater percentage of patients
achieved ASAS partial remission in the IFX+NPX group
(61.9% [65/105], 95% CI 52.4% to 70.6%) than in the PBO+
NPX group (35.3% [18/51], 95% CI 23.6% to 49.0%;
p=0.002) at week 28 (figure 2A). The greater partial remission
in the IFX+NPX group than the PBO+NPX group was statis-
tically significant as early as week 2 and at each visit until week
28. The number of patients with partial remission increased
steadily in both treatment groups over the 28 weeks. A similar
pattern of treatment group differences occurred with the per-
centage of patients achieving 40% response in ASAS criteria
(ASAS-40) (figure 2B). The percentage of patients who achieved
ASAS-20 was numerically greater in the IFX+NPX group than
the PBO+NPX group, but the treatment group differences were
smaller and not statistically significant after week 2 (figure 2C).

ASDAS major improvement (≥2.0-point improvement from
baseline) and ASDAS clinically important improvement

(≥1.1-point improvement from baseline) also showed a pattern
of greater improvement in the IFX+NPX group than the PBO
+NPX group at each visit (figure 2D and E). The percentage of
patients with ASDAS-inactive disease (ASDAS-C <1.3, using
C-reactive protein (CRP) in the calculation) in the IFX+NPX
group (51.4%) was much greater than in the PBO+IFX group
(19.6%) at week 28 (p<0.001) (figure 2F).

As shown in table 2, the IFX+NPX group had significantly
greater improvement than the PBO+NPX group in most other
measures of disease activity, clinical signs and symptoms and
patient-reported outcomes at almost all visits. For all of the
patient-reported outcomes, including quality of life and assess-
ments of pain, both treatment groups improved substantially
after baseline, with the IFX+NPX group showing significantly
greater improvement at week 28 on all but one of the eight
measures.

Safety
Overall, IFX was well tolerated, and the pattern of AEs in the
IFX+NPX group was similar to that reported previously for
TNF antagonists in comparable populations (table 3). The AEs
that occurred in ≥5% of patients in either the IFX+NPX
(N=105) or PBO+NPX (N=52) group were nasopharyngitis
(10.5% and 7.7%, respectively), upper abdominal pain (7.6%
and 1.9%, respectively), headache (6.7% and 3.8%, respect-
ively) and dyspepsia (2.9% and 5.8%, respectively).

No deaths occurred. Serious AEs were reported in five patients
(4.8%) in the IFX+NPX group and three patients (5.8%) in the
PBO+NPX group. In the IFX+NPX group, one patient experi-
enced chest discomfort, dizziness and dyspnea; one patient had
increased hepatic enzymes (alkaline phosphatase 2 times the
upper limit of normal (ULN) and gamma glutamyl transpeptidase
elevated greater than 10 times the ULN; at a follow-up 7 months
after study discontinuation, liver enzymes were within normal
range with a slight increase in GGT); one patient had breast
cancer (diagnosed 6 months after start of treatment); and one
patient had pneumonia and tuberculosis (patient was from the
Russian Federation and had a negative tuberculin test and normal
chest x-ray at screening; hospitalised for tuberculosis 5 months
after the start of treatment). In addition, one case of fetal distress
syndrome and uterine hypotonus occurred in a patient in the
IFX+NPX group who reported pregnancy and was discontinued
from the study; the baby was reported as born healthy after cae-
sarean section. In the PBO+NPX group, one patient had
anaemia and ovarian cyst rupture, one patient had worsening of
AS and one patient had atopic dermatitis.

AEs leading to withdrawal from the study occurred in four
patients (3.8%) in the IFX+NPX group and one patient (1.9%)
in the PBO+NPX group (see details in table 3).

Treatment-emergent infections and infestations occurred in
27/105 patients (25.7%) in the IFX+NPX group and 9/52
patients (17.3%) in the PBO+NPX group (see details in
table 3). In both treatment groups, 1.9% of patients had an
increase in hepatic enzymes, including the one serious event
already mentioned above in the IFX+NPX group.

DISCUSSION
This is the first study comparing the efficacy of a combination
of a TNF antagonist and an NSAID versus an NSAID alone in
patients with active axial SpA who are not refractory to NSAID
therapy. Nearly two-thirds of patients who received IFX+NPX
combination treatment achieved ASAS partial remission at week
28, compared with about one-third of the group who received
NPX alone. This pattern of greater improvement in the

Table 1 Baseline demographic and disease characteristics

Baseline characteristics IFX+NPX PBO+NPX

Demographic characteristics N=105 N=51
Gender (male), n (%) 72 (68.6) 40 (78.4)
Age (years), mean (SD) 31.7 (8.51) 30.7 (7.34)
Race, n (%)

White 91 (86.7) 45 (88.2)
Asian 14 (13.3) 5 (9.8)
Multiracial 0 1 (2.0)

Body mass index (kg/m2), mean (SD) 24.1 (4.35) 24.1 (3.40)
Clinical characteristics N=106 N=52
Years since diagnosis of axial SpA, mean (SD) 0.84 (0.814) 0.69 (0.647)
Years since onset of axial SpA symptoms,
mean (SD)

1.76 (0.896) 1.91 (1.439)

Number of SpA manifestations, mean (SD) 3.8 (1.4) 4.0 (1.23)
Inflammatory back pain, n (%) 95 (89.6) 48 (92.3)
Arthritis, n (%) 48 (45.3) 14 (26.9)
Dactylitis, n (%) 3 (2.8) 1 (1.9)
Psoriasis, n (%) 6 (5.7) 2 (3.8)
Family history of SpA, n (%) 16 (15.1) 11 (21.2)
Uveitis, n (%) 6 (5.7) 6 (11.5)
History of CD/UC, n (%) 0 0
Enthesitis (heel), n (%) 15 (14.2) 10 (19.2)

ASDAS, n (%) n=105 n=51
Inactive disease: <1.3 0 0
Moderate disease activity: 1.3 to <2.1 3 (2.9) 0
High disease activity: 2.1 to ≤3.5 34 (32.4) 15 (29.4)
Very high disease activity: >3.5 63 (60.0) 34 (66.7)

HLA-B27–positive status, n (%) 87 (82.1) 47 (90.4)
X-ray sacroiliitis, according to the modified
New York criteria* n (%)

61 (57.5) 33 (63.5)

Previous good response to NSAIDs, n (%) 73 (68.9) 36 (69.2)
Patients who had prior NSAID treatment, n (%) 100 (94.3) 44 (84.6)

*Bilateral ≥grade 2 or unilateral ≥grade 3, as assessed by the local investigator.
ASDAS, Ankylosing Spondylitis Disease Activity Score; CD, Crohn’s disease; HLA-B27,
human leukocyte antigen-B27; IFX, infliximab; NPX, naproxen; NSAIDs, nonsteroidal
anti-inflammatory drugs; PBO, placebo; SI, sacroiliac; SpA, spondyloarthritis;
UC, ulcerative colitis.
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IFX+NPX group was apparent as early as week 2; and contin-
ued, steady improvement occurred up to week 28.

The good results in the group receiving NSAIDs alone (35%
partial remission) were rather surprising. NPX and other
NSAIDs have been shown to be similarly effective in AS
patients,11–14 and most of these NSAID trials used a flare design
similar to the design used in INFAST (ie, patients using NSAIDs
before inclusion must stop treatment and demonstrate worsen-
ing symptoms to be included in the study). However, none of
these trials found ASAS partial remission rates greater than
about 15%.11–13 Although the controlled phase of these studies
was usually shorter (12 weeks rather than 28 weeks), response
rates did not increase during trials with longer, open-label
periods.12 One possible reason for the good response in the
PBO+NPX group in the INFAST study may be the short

symptom duration required for study entry (≤3 years, with
actual mean duration <2 years) and, therefore, a mixture of
patients with AS and patients with nonradiographic axial SpA;
other studies have used populations with longstanding AS. In
addition, all patients in INFAST had lesions seen on MRI at
study entry, which was not a selection criterion for the NSAID
studies. Although placebo response in the PBO+NPX group
cannot be excluded, another study of patients with active axial
SpA (refractory to previous NSAID therapy) with a symptom
duration of <3 years found a placebo response rate of only
12.5%.6 Our data suggest that axial SpA patients respond better
to a full NSAID dose if they are treated early.

Within the first 2 weeks of NSAID therapy for patients in the
PBO+NPX group, a strong improvement in disease activity was
seen; mean BASDAI decreased from 6.3 to 4.4, with a

Figure 2 Percentage of patients who achieved ASAS partial remission (A), ASAS-40 response (B), ASAS-20 response (C), ASDAS major
improvement (D), ASDAS clinically important improvement (E) and ASDAS inactive disease (F). p Values are from analysis of treatment group
differences in change from baseline at each visit. ASAS, Assessment of SpondyloArthritis international Society; ASDAS, Ankylosing Spondylitis
Disease Activity Score; CRP, C-reactive protein; IFX, infliximab; NPX, naproxen; PBO, placebo. aASAS partial remission at week 28 was the primary
endpoint of the study. Subjects who withdrew prior to week 28 were not considered to be in partial remission. Patients who were missing more
than two ASAS components at week 28 were considered not in partial remission. If a patient had data for at least two ASAS domains at week 28,
missing data for the remaining ASAS domains were imputed using a last-observation-carried-forward approach.
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continued, slower decrease up to week 28 (mean, 3.2). These
data suggest that response to NSAIDs can be judged in the first
2–4 weeks of treatment, as noted in the ASAS treatment guide-
lines,3 and that further improvement may occur with continued
treatment. Similar to the results for BASDAI, a reduction of
about 50% from baseline was seen in the other continuous out-
comes (figure 3; table 2), including CRP concentration, which
has previously been shown to improve during NSAID treatment
in patients with AS.13 14

Despite the better-than-expected response in the PBO+NPX
group, a greater improvement in disease activity was observed in
those patients who received IFX+NPX. The superiority of
treatment with IFX+NPX was most obvious in the binary
outcome parameters, which measured low disease activity status
or major response rates (eg, ASAS partial remission and ASDAS
inactive disease rate, followed by ASAS-40 response).
Interestingly, there was no clear difference between the treat-
ment groups for minor response levels such as ASAS-20. For
nearly all the continuous efficacy measures, approximately 75%
reductions from baseline were seen in the IFX+NPX group,
and approximately 50% reductions were seen in the NPX-alone
group. Whether a combination of IFX+NSAID would be super-
ior to IFX alone cannot be determined from the INFAST study
because no IFX-alone group was included. However, informa-
tion about a potentially additive effect of NSAIDs and TNF
antagonists for improvement of signs and symptoms would be
of interest, especially given the reported inhibitory effect of
NSAIDs on radiographic progression in AS (eg, refs. 15, 16).

The response rates in the IFX+NPX group of INFAST are
comparable to those from a smaller, placebo-controlled IFX trial
in active axial SpA patients with symptom duration of <3 years6:
ASAS partial remission rates were 61.9% vs 55.6%, and ASAS-40
response rates were 67.6% vs 61.1% in the two trials, respect-
ively. No detailed information was given in the smaller trial on
the status of NSAID treatment, but these patients are likely to
have been NSAID failures. The comparable response rates in the
two trials and the good response rate to NSAIDs in the INFAST
study support an early step-up treatment approach, with early
diagnosis and treatment with NSAIDs, escalating to combination
treatment after an insufficient response,3 although such an
approach was not specifically tested in our trial. Currently, these
two IFX studies are the only ones that limited symptom duration
of axial SpA to 3 years and included a blinded control group. In a

Table 2 Secondary efficacy outcomes from baseline to week 28

Efficacy measures

IFX+NPX
N=105

PBO+NPX
N=51 p Value for

treatment
group
difference

Baseline,
mean

Week
28,
mean

Change from
baseline, mean
(SD)

%
Change

Baseline,
mean

Week
28,
mean

Change from
baseline, mean
(SD)

%
Change

PhGADA (100 mm VAS) 66.6 15.6 –51.3 (23.00) –76.5 63.3 30.6 –33.0 (22.44) –51.7 <0.001
PtGADA (100 mm VAS) 73.5 18.8 –54.5 (25.71) –74.4 72.3 34.4 –38.1 (29.02) –52.4 <0.001
Patient’s total back pain (100 mm VAS) 76.7 18.6 –58.0 (25.61) –75.7 76.6 30.8 –45.2 (29.27) –59.8 0.005
Patient’s nocturnal pain (100 mm VAS) 70.6 16.7 –54.0 (26.03) –76.4 69.3 31.4 –37.4 (30.66) –54.7 <0.001
EQ-5D index score* 0.38 0.75 0.37 (0.303) 95.4 0.33 0.60 0.27 (0.313) 81.6 0.003
EQ-5D global health status* 46.8 76.8 30.0 (29.23) 64.2 40.0 58.9 18.5 (23.11) 47.0 <0.001
SF-36 physical component* 34.0 46.6 12.6 (10.31) 42.5 32.4 40.3 8.6 (8.93) 29.4 0.003
SF-36 mental component* 40.0 49.0 9.0 (10.96) 33.5 37.7 45.7 7.6 (11.10) 27.1 0.16
BASMI 3.1 2.0 –1.1 (1.13) –34.6 3.1 2.5 –0.6(0.72) –18.7 <0.001
ESR (mm/h) 23.0 7.1 –16.0 (16.11) –54.7 28.3 19.0 –9.4 (13.18) –13.0 <0.001
CRP (mg/dL) 2.02 0.91 –1.24 (6.209) –55.1 1.65 1.15 –0.55 (1.315) –30.5 0.59
66-joint swollen joint count, mean (SD) 1.49 0.15 –1.44 (4.131) –89.6 0.78 0.40 –0.42 (0.917) –49.0 0.06
68-joint tender joint count, mean (SD) 4.06 0.94 –3.29 (6.385) –76.9 3.80 1.07 –2.93 (5.101) –72.0 0.73

Patients who met criterion
at week 28, %

Patients who met criterion
at week 28, %

BASDAI≥50% improvement 77.3 51.1 0.003
BASDAI<3 76.3 53.3 0.01

*An increase in scores indicates improvement on these measures. For all other measures, a decrease in score indicates improvement.
BASDAI, Bath Ankylosing Spondylitis Disease Activity Index; BASMI, Bath Ankylosing Spondylitis Metrology Index; CRP, C-reactive protein; ESR, erythrocyte sedimentation rate; EQ-5D,
EuroQoL 5D Health Questionnaire; IFX, infliximab; NPX, naproxen; PBO, placebo; PhGADA, Physician Global Assessment of Disease Activity; PtGADA, Patient Global Assessment of
Disease Activity; SF-36, Short Form 36 Health Survey; VAS, visual analogue scale.

Table 3 Patients with treatment-emergent adverse events (AEs)

Treatment-emergent AE category, n (%)
IFX+NPX
N=105

PBO+NPX
N=52

Any AE 61 (58.1) 26 (50.0)
Any serious AE 5 (4.8) 3 (5.8)
AE related to study medication 36 (34.3) 12 (23.1)
AE leading to early withdrawal 4 (3.8) 1 (1.9)
Dyspepsia 1 (1.0) 0
Tuberculosis 1 (1.0) 0
Hepatic enzyme increased 1 (1.0) 0
Worsening of ankylosing spondylitis 0 1 (1.9)

Breast cancer 1 (1.0) 0
Infections and infestations occurring in >1 patient
in either group
Nasopharyngitis 11 (10.5) 4 (7.7)
Localised infection 2 (1.9) 2 (3.8)
Cystitis 1 (1.0) 2 (3.8)
Bronchitis 2 (1.9) 1 (1.9)
Gastroenteritis 3 (2.9) 0
Oral herpes 2 (1.9) 0

Tonsillitis 2 (1.9) 0

IFX, infliximab; NPX, naproxen; PBO, placebo.
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recent trial of etanercept in axial SpA, symptom duration at
inclusion was limited to 5 years, and the two treatment groups,
etanercept versus sulfasalazine, were not blinded for the clinical
outcome assessments.7 At week 48, ASAS partial remission was
reached in 50% of the etanercept group versus 19% of the sulfa-
salazine group. In two trials of adalimumab in patients with non-
radiographic axial SpA with no limit on symptom duration, a
better response rate was reported in a subgroup of patients who
had shorter symptom duration.5 17

Fulfillment of the ASAS criteria for axial SpA and positive
MRI findings of the SI joint were, according to the ASAS defin-
ition, mandatory for inclusion into the INFAST trial. Local
investigators judged whether patients had radiographic sacroilii-
tis according to the modified New York criteria, but these judg-
ments were irrelevant for inclusion in the study. The percentage
of patients with radiographic sacroiliitis in INFAST (59%),
based on the local reading of the x-rays, was relatively high
compared to the other IFX trial described above that had a
similar symptom duration (12%6), but the percentage was not
so different from other analyses of patients with axial SpA in
the first 3–5 years of their disease (50%7 18). Some of the vari-
ability across studies may be due to the challenge of reading
x-rays of patients with early sacroiliitis; rather low sensitivity
and specificity have been reported in some studies.19 20

Overall, the current study results, combined with evidence
from other studies in which patients were already optimised on
NSAID treatment, suggest that response to anti-TNF therapy
may be improved with selection of patients who are young, have
short disease duration and have objective evidence of inflamma-
tion (as demonstrated by MRI and elevated CRP). Evaluation of
the best strategy for maintenance and/or continued improvement
in patients who had achieved partial remission after 28 weeks of
therapy with either IFX+NPX or NPX alone was the subject of a

follow-up phase of the INFAST study that continued to week 52.
Predictors of maintenance of remission were evaluated in that
study, and the data will be reported in a separate manuscript.

The AE profiles for each treatment arm were as expected in
patients receiving TNF-α–targeted therapy and NSAID therapy.
Both treatments appeared to be well tolerated, and no new
safety signals were identified. Good tolerability appears to have
been reflected in the drug adherence rates, which were close to
100% in both treatment groups. Safety and good drug tolerabil-
ity are especially important in this young patient population in
the early phase of their disease.

In conclusion, results of the INFAST study demonstrated
better outcomes on a variety of efficacy measures in patients
with early axial SpA who were treated with IFX+NPX than
in those treated with NPX alone. Overall, available evidence
supports early diagnosis and treatment of SpA with a full dose
of NSAIDs first, escalating to combination NSAID+TNF antag-
onist treatment in patients who have insufficient response.

Acknowledgements Medical writing assistance was provided by Ellen Stoltzfus,
PhD, and Sarah Thornburg, MS, of JK Associates, Inc., Conshohocken, PA. This
assistance was funded by Merck Sharp & Dohme Corp., a subsidiary of Merck & Co.,
Inc., Whitehouse Station, NJ.

Contributors All authors are responsible for the work described in this paper
and were involved in at least one of the following: conception, design,
acquisition, analysis, statistical analysis and interpretation of data. All authors
were involved in drafting the manuscript and/or reviewing the manuscript for
important intellectual content. All authors provided final approval of the final
version.

Funding Financial support for this study was provided by Merck Sharp & Dohme
Corp., a subsidiary of Merck & Co., Inc., Whitehouse Station, NJ.

Competing interests J Sieper: Grant/Research support from Abbott, Merck, Pfizer,
Janssen; Consultant for Abbott, Merck, Pfizer, UCB, Roche, Lilly, Novartis; Speakers
Bureau for Merck, Abbott, Pfizer, UCB. J Lenaerts: Honoraria fees from Abbott,
BMS, MSD, Pfizer, Roche, Astra Zeneca. J Wollenhaupt: Honoraria, speaker fees, or

Figure 3 Efficacy measures from baseline to week 28: BASDAI (A), BASFI (B), and ASDAS (C). p Values are from analysis of treatment group
differences in change from baseline at each visit. ASDAS, Ankylosing Spondylitis Disease Activity Score; BASDAI, Bath Ankylosing Spondylitis Disease
Activity Index; BASFI, Bath Ankylosing Spondylitis Functional Index; IFX, infliximab; NPX, naproxen; PBO, placebo; VAS, visual analogue scale.

106 Sieper J, et al. Ann Rheum Dis 2014;73:101–107. doi:10.1136/annrheumdis-2012-203201

Clinical and epidemiological research

 on M
arch 12, 2022 by guest. P

rotected by copyright.
http://ard.bm

j.com
/

A
nn R

heum
 D

is: first published as 10.1136/annrheum
dis-2012-203201 on 21 M

ay 2013. D
ow

nloaded from
 

http://ard.bmj.com/


consultancy payments from a commercial entity that could potentially benefit from
the publication of the subject matter discussed in the manuscript. M Rudwaleit:
Consultant and Speakers Bureau for Abbott, BMS, MSD, Pfizer, UCB; Speakers
Bureau for Roche. V Mazurov: None declared. L Myasoutova: None declared.
S-H Park: None declared. Y-W Song: None declared. R Yao: Employee of Merck.
D Chitkara: Employee of Merck. N Vastesaeger: Employee of Merck.

Ethics approval Appropriate local review boards (multiple).

Provenance and peer review Not commissioned; externally peer reviewed.

Open Access This is an Open Access article distributed in accordance with the
Creative Commons Attribution Non Commercial (CC BY-NC 3.0) license, which
permits others to distribute, remix, adapt, build upon this work non-commercially,
and license their derivative works on different terms, provided the original work is
properly cited and the use is non-commercial. See: http://creativecommons.org/
licenses/by-nc/3.0/

REFERENCES
1 van der Linden S, Valkenburg HA, Cats A. Evaluation of diagnostic criteria for

ankylosing spondylitis. A proposal for modification of the New York criteria.
Arthritis Rheum 1984;27:361–8.

2 Rudwaleit M, van der Heijde D, Landewé R, et al. The development of Assessment of
SpondyloArthritis international Society classification criteria for axial spondyloarthritis
(part II): validation and final selection. Ann Rheum Dis 2009;68:777–83.

3 van der Heijde D, Sieper J, Maksymowych WP, et al. Assessment of
SpondyloArthritis international Society. 2010 Update of the international ASAS
recommendations for the use of anti-TNF agents in patients with axial
spondyloarthritis. Ann Rheum Dis 2011;70:905–8.

4 Braun J, Sieper J. Ankylosing spondylitis. Lancet 2007;369:1379–90.
5 Haibel H, Rudwaleit M, Listing J, et al. Efficacy of adalimumab in the treatment of

axial spondyloarthritis without radiographically defined sacroiliitis: results of a
twelve-week randomized, double-blind, placebo-controlled trial followed by an
open-label extension up to week fifty-two. Arthritis Rheum 2008;58:1981–91.

6 Barkham N, Keen H, Coates L, et al. Clinical and imaging efficacy of infliximab in
HLA-B27-positive patients with magnetic resonance imaging-determined early
sacroiliitis. Arthritis Rheum 2009;60:946–54.

7 Song IH, Hermann K, Haibel H, et al. Effects of etanercept versus sulfasalazine in
early axial spondyloarthritis on active inflammatory lesions as detected by
whole-body MRI (ESTHER): a 48-week randomised controlled trial. Ann Rheum Dis
2011;70:590–6.

8 Smolen JS, van der Heijde DM, St Clair EW, et al. Active-Controlled Study of Patients
Receiving Infliximab for the Treatment of Rheumatoid Arthritis of Early Onset
(ASPIRE) Study Group. Predictors of joint damage in patients with early rheumatoid

arthritis treated with high-dose methotrexate with or without concomitant infliximab:
results from the ASPIRE trial. Arthritis Rheum 2006;54:702–10.

9 Goekoop-Ruiterman YP, de Vries-Bouwstra JK, Allaart CF, et al. Clinical and
radiographic outcomes of four different treatment strategies in patients with early
rheumatoid arthritis (the BeSt study): a randomized, controlled trial. Arthritis Rheum
2008;58(suppl 2):S126–35.

10 Dougados M, Simon P, Braun J, et al. ASAS recommendations for collecting,
analysing and reporting NSAID intake in clinical trials/epidemiological studies in
axial spondyloarthritis. Ann Rheum Dis 2011;70:249–51.

11 Anderson JJ, Baron G, van der Heijde D, et al. Ankylosing spondylitis assessment
group preliminary definition of short-term improvement in ankylosing spondylitis.
Arthritis Rheum 2001;44:1876–86.

12 van der Heijde D, Baraf HS, Ramos-Remus C, et al. Evaluation of the efficacy of
etoricoxib in ankylosing spondylitis: results of a fifty-two-week, randomized,
controlled study. Arthritis Rheum 2005;52:1205–15.

13 Sieper J, Klopsch T, Richter M, et al. Comparison of two different dosages of
celecoxib with diclofenac for the treatment of active ankylosing spondylitis: results
of a 12-week randomised, double-blind, controlled study. Ann Rheum Dis
2008;67:323–9.

14 Barkhuizen A, Steinfeld S, Robbins J, et al. Celecoxib is efficacious and well
tolerated in treating signs and symptoms of ankylosing spondylitis. J Rheumatol
2006;33:1805–12.

15 Wanders A, van der Heijde D, Landewé R, et al. Nonsteroidal antiinflammatory
drugs reduce radiographic progression in patients with ankylosing spondylitis:
a randomized clinical trial. Arthritis Rheum 2005;52:1756–65.

16 Poddubnyy D, Rudwaleit M, Haibel H, et al. Effect of non-steroidal
anti-inflammatory drugs on radiographic spinal progression in patients with axial
spondyloarthritis: results from the German Spondyloarthritis Inception Cohort. Ann
Rheum Dis 2012;71:1616–22.

17 Sieper J, van der Heijde D, Dougados M, et al. Efficacy and safety of
adalimumab in patients with non-radiographic axial spondyloarthritis: results of a
randomised placebo-controlled trial (ABILITY-1). Ann Rheum Dis 2012. [Epub
ahead of print]

18 Poddubnyy D, Brandt H, Vahldiek J, et al. The frequency of non-radiographic axial
spondyloarthritis in relation to symptom duration in patients referred because of
chronic back pain: results from the Berlin early spondyloarthritis clinic. Ann Rheum
Dis 2012;71:1998–2001.

19 van Tubergen A, Heuft-Dorenbosch L, Schulpen G, et al. Radiographic assessment
of sacroiliitis by radiologists and rheumatologists: does training improve quality?
Ann Rheum Dis 2003;62:519–25.

20 Devauchelle-Pensec V, D’Agostino MA, Marion J, et al. Computed tomography
scanning facilitates the diagnosis of sacroiliitis in patients with suspected
spondylarthritis: results of a prospective multicenter French cohort study. Arthritis
Rheum 2012;64:1412–19.

Sieper J, et al. Ann Rheum Dis 2014;73:101–107. doi:10.1136/annrheumdis-2012-203201 107

Clinical and epidemiological research

 on M
arch 12, 2022 by guest. P

rotected by copyright.
http://ard.bm

j.com
/

A
nn R

heum
 D

is: first published as 10.1136/annrheum
dis-2012-203201 on 21 M

ay 2013. D
ow

nloaded from
 

http://ard.bmj.com/

