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A Randomized, Double-Blind, Placebo-Controlled, Sixteen-Week
Study of Subcutaneous Golimumab in Patients With Active

Nonradiographic Axial Spondyloarthritis

J. Sieper,1 D. van der Heijde,2 M. Dougados,3 W. P. Maksymowych,4 B. B. Scott,5 J. A. Boice,5

Y. Berd,5 G. Bergman,5 S. Curtis,5 A. Tzontcheva,5 S. Huyck,5 and H. H. Weng5

Objective. Axial spondyloarthritis (SpA) is a chro-
nic inflammatory disease characterized by back pain and
stiffness. The objective of this study was to determine
whether golimumab is superior to placebo in patients
with nonradiographic axial SpA.

Methods. This phase III, double-blind, random-
ized, placebo-controlled trial was performed to evaluate

subcutaneous golimumab (50 mg) versus placebo in
patients ages ‡18 years to £45 years who had active
nonradiographic axial SpA according to the Assessment
of SpondyloArthritis international Society (ASAS) cri-
teria for £5 years since diagnosis, high disease activity,
and an inadequate response to or intolerance of non-
steroidal antiinflammatory drugs. Patients were random-
ized 1:1 to receive golimumab or placebo subcutaneously
every 4 weeks. The primary end point was 20% improve-
ment according to the ASAS criteria (ASAS20) at week
16. Key secondary end points were an ASAS40 response,
ASAS partial remission, 50% improvement in the Bath
Ankylosing Spondylitis Disease Activity Index (BASDAI),
and change in the Spondyloarthritis Research Consor-
tium of Canada (SPARCC) magnetic resonance imaging
(MRI) index for sacroiliac (SI) joint inflammation
(SPARCC score).

Results. Of the 198 patients randomized, 197 were
treated (97 received golimumab, and 100 received place-

bo). The mean age of the patients was 31 years, and 57.1%

were male. At baseline, the mean 6 SD BASDAI was
6.5 6 1.5, the mean 6 SD ASDAS was 3.5 6 0.9, and the

mean 6 SD SPARCC score was 11.3 6 14.0. The primary

end point, an ASAS20 response, was achieved by signifi-
cantly more patients in the golimumab group compared

with the placebo group (71.1% versus 40.0%; P <
0.0001). An ASAS40 response was also achieved by sig-
nificantly more patients in the golimumab group com-

pared with the placebo group (56.7% versus 23.0%; P <
0.0001). The incidence of adverse events did not differ

meaningfully between groups.
Conclusion. Patients with active nonradiographic

axial SpA treated with golimumab had significantly great-
er improvement in symptoms compared with patients
treated with placebo. Golimumab was well tolerated and
had a favorable risk/benefit profile.
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Axial spondyloarthritis (SpA) is a chronic inflam-
matory rheumatic disease characterized by inflamma-
tion of the sacroiliac (SI) joints and spine (1,2). Patients
with axial SpA experience chronic back pain and spinal
stiffness as well as a reduction in mobility and quality of
life (QoL) (3). Over time, permanent damage to spinal
mobility and function can occur due to new bone forma-
tion in the spine (3).

The term axial SpA encompasses patients with
evident radiographic changes in the SI joints according
to the modified New York criteria (4), also termed
ankylosing spondylitis (AS), and patients who have no
evident radiographic signs of structural damage but who
may have evidence of sacroiliitis visible by magnetic res-
onance imaging (MRI) and/or share other features with
AS such as spinal inflammation, chronic back pain,
HLA–B27 positivity, and other nonarticular symptoms
(5,6). This latter group is described as having nonradio-
graphic axial SpA, and nonradiographic axial SpA was
recently classified by the Assessment of SpondyloArthri-
tis international Society (ASAS) as part of axial SpA
(2,7). A late diagnosis of axial SpA frequently leads to
delays in treatment (8). Adoption of the ASAS criteria
has the potential to lead to earlier identification of pa-
tients with axial SpA (6), early in the disease course for
many, and more timely therapeutic intervention.

The current standard of care for axial SpA is
nonsteroidal antiinflammatory drugs (NSAIDs) (9–13).
If there is an insufficient response to or intolerance of
NSAIDs the next line of treatment is tumor necrosis fac-
tor (TNF)–targeted therapies, which have demonstrated
efficacy in recent trials in patients with nonradiographic
axial SpA (14–19). TNF-blocking agents have already
been approved for this indication in the European
Union (EU) and other countries but not yet in the US.

In this randomized, double-blind, placebo-controlled
clinical trial (GO-AHEAD), we investigated the effect of
treatment with golimumab, a fully human anti-TNF anti-
body, administered subcutaneously every 4 weeks at a
dose of 50 mg over 16 weeks, in patients with active non-
radiographic axial SpA. The primary end point was 20%
improvement in disease activity according to the ASAS
criteria (ASAS20) (20) at week 16.

PATIENTS AND METHODS

Study design and patients. The GO-AHEAD study
(Protocol 06; ClinicalTrials.gov identifier: NCT01453725) is a 2-
part phase III, multicenter, randomized, parallel-group, double-
blind, placebo-controlled trial evaluating the safety and efficacy of
golimumab monotherapy for the treatment of patients with active
nonradiographic axial SpA. The first part of the study was per-
formed from February 2012 through May 2014. Patients were ran-

domized in 52 centers in 13 countries (Czech Republic, Denmark,
Finland, Germany, Greece, Ireland, Italy, Russia, Slovakia, Spain,
Turkey, the UK, and the US). The study was conducted in accor-
dance with the Principles of Good Clinical Practice and standards
for protection of human patients participating in biomedical
research and was approved by institutional review boards and regu-
latory agencies. All patients provided written informed consent
before any study procedures were performed.

Eligible patients were randomized using an interactive
voice response system and interactive web response system
(IVRS/IWRS; Almac) and were stratified according to evidence
of sacroiliitis on MRI (#50% patients did not have evidence of
sacroiliitis) and C-reactive protein (CRP) level (#60% patients
had a normal CRP level at the time of screening). All MRIs
were read by a central reader at Synarc who reported the pres-
ence of inflammation of the SI joints, which is highly suggestive
of sacroiliitis (2,7), or the absence of SI joint inflammation. All
investigators, site personnel, patients, and sponsor personnel
were blinded with regard to treatment allocation.

Patients were $18 to #45 years of age with a physi-
cian’s diagnosis of active nonradiographic axial SpA, a disease
duration since diagnosis of #5 years, and chronic back pain of
$3 months’ duration. All patients were required to meet
either the ASAS classification criterion for the presence of
sacroiliitis by MRI and have 1 SpA feature or be HLA–B27
positive and have $2 SpA features. Patients had active disease
at both screening and baseline, as defined by a spinal pain
score of $4 and a Bath Ankylosing Spondylitis Disease Activi-
ty Index (BASDAI) (21) score of $4.0 on a 10-cm visual ana-
log scale (VAS). An additional inclusion requirement was an
inadequate response to or intolerance of at least 1 NSAID or
the inability to tolerate a maximal dose of NSAIDs for 30 days.

Key exclusion criteria included radiographic evidence
of grade II sacroiliitis bilaterally or grade III or IV sacroiliitis
unilaterally at screening (radiographs were read by a central
reader at Synarc), any systemic inflammatory rheumatic condi-
tion between screening and baseline other than nonradio-
graphic axial SpA, a serious infection within 2 months prior to
the first injection of study medication, a history of chronic or
recurrent infectious disease, lymphoproliferative disease, cur-
rent active malignancy or malignancy within the previous 5
years, or chronic heart failure.

Additional exclusion criteria included previous treatment
with TNF-targeted therapies, any biologic agent or cytotoxic drug
(e.g., chlorambucil or cyclophosphamide), disease-modifying anti-
rheumatic drugs or any investigational medications within 30
days of screening, live vaccinations within 3 months of screen-
ing or Bacille Calmette-Gu�erin vaccination within 12 months,
and evidence of untreated latent or active tuberculosis (TB)
prior to screening.

This was a 2-part study that includes a preplanned 44-
week open-label extension phase (part 2) to evaluate the long-
term treatment effect and safety of golimumab at a dose of
50 mg. The second part of the study will be reported separately.

Study treatment. Patients were randomized at a 1:1
ratio to receive subcutaneous golimumab 50 mg or placebo at
weeks 0, 4, 8, and 12 (Figure 1A). Trained personnel at the study
site administered injections using prefilled syringes. Patients who
successfully completed part 1 of the GO-AHEAD study (weeks
0–16) were eligible to participate in part 2 (weeks 16–60) of the trial.

Outcome measures. The primary efficacy measure
evaluated the effect of golimumab 50 mg compared with placebo
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for the treatment of active nonradiographic axial SpA, as
measured by the proportion of patients who achieved an
ASAS20 response at week 16. Key secondary end points were
an ASAS40 response, ASAS partial remission, 50% improve-
ment in the BASDAI (BASDAI 50 response), and change
in the Spondyloarthritis Research Consortium of Canada
(SPARCC) MRI index for SI joint inflammation (22), all at
16 weeks.

Other secondary end points included efficacy as evalu-
ated by measuring the change in the BASDAI, the AS Disease
Activity Score (ASDAS) (23) using the CRP level, the Bath
Ankylosing Spondylitis Functional Index (BASFI) (24), the
Bath Ankylosing Spondylitis Metrology Index (BASMI) (25),
total back pain (as measured using a 10-cm VAS), the CRP
level, the swollen joint count (SJC) and tender joint count
(TJC), and the Maastricht Ankylosing Spondylitis Enthesitis

Figure 1. A, GO-AHEAD study design. B, Patient disposition. PBO 5 placebo; AE 5 adverse event.
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Score (MASES) (26). Several patient-reported QoL outcomes
were also evaluated, including the Short Form 36 (SF-36) (27),
the AS Quality of Life (ASQoL) questionnaire (28), and the
EuroQol 5-domain (EQ-5D) questionnaire (29).

Subgroup analyses of the primary end point, an
ASAS20 response at week 16, were conducted for several pre-
specified demographic and baseline factors. These factors,
which included sex, age, weight, HLA–B27 status, geographic
region, MRI status (positive or negative for SI), CRP status
(level above or below the upper limit of normal [ULN]), MRI
negative and CRP level above the ULN, MRI negative and
CRP level lower than the ULN, MRI positive and CRP level
above the ULN, and MRI positive and CRP level lower than
the ULN, were assessed to determine the consistency of the
treatment effect.

Safety measurement. Clinical evaluations and routine
laboratory measurements, including serum chemistry and
hematology testing, were performed at screening, on day 1,
and at weeks 4 and 16 or the time of early termination. Vital
signs were measured at screening, on day 1, and at weeks 4, 8,
12, and 16 or the time of early termination. Laboratory mea-
surements were performed at a certified Quest Diagnostics
Clinical Trials laboratory. Physical examination, determination
of height and weight, hepatitis B virus screening, and a tuber-
culin skin test or QuantiFeron-TB Gold test (Qiagen) were
performed at the screening visit. Serum specimens were col-
lected on day 1 and at week 16 to assess for anti-golimumab
antibodies and golimumab concentrations. Assessments of
adverse events (AEs) were performed throughout the study.
AEs of clinical interest were monitored throughout the study,
including an elevated aspartate aminotransferase or alanine

aminotransferase level ($3-fold the ULN), elevated bilirubin
level ($2-fold the ULN) with an alkaline phosphatase level
,2-fold the ULN, clinically significant opportunistic infec-
tions, TB, and hypersensitivity reactions.

Statistical analysis. This study was expected to ran-
domize ;200 patients. For the primary hypothesis, with a sam-
ple size of 100 patients per group, there was at least 95%
power to detect a 26% treatment difference between golimu-
mab 50 mg and placebo (overall a 5 0.05 by 2-sided test,
assuming a response rate for placebo of 25% [based on esti-
mates from pivotal anti-TNF trials in AS]).

The full analysis set, consisting of all treated patients,
was used for all efficacy analyses except that for the MRI SI
joint score. The MRI SI joint score analysis was performed
using the SPARCC method (22) in patients with complete
MRI data (i.e., at baseline and week 16). For the primary effi-
cacy end point, the proportion of ASAS20 responders at week
16 was compared between patients receiving golimumab and
those receiving placebo, according to the stratified method
described by Miettinen and Nurminen (30), using baseline evi-
dence of sacroiliitis on MRI and the CRP level at the screen-
ing visit as the stratification factors. To test the robustness of
the primary analysis, a sensitivity analysis in which patients
who discontinued treatment due to an AE were considered
nonresponders was also performed.

Key secondary end points were evaluated in the same
manner as the primary end point. The change from baseline to
week 16 in the SPARCC MRI SI joint score was compared
between patients in the golimumab group and those in the pla-
cebo group, using the Mann-Whitney test. Continuous end
points were evaluated using a repeated-measures model, spe-

Table 1. Baseline characteristics of the 198 patients randomized to receive golimumab or placebo*

Characteristic
Golimumab

(n 5 98)
Placebo

(n 5 100)

Male sex 61 (62.2) 52 (52.0)
Age, mean 6 SD years 30.7 6 7.1 31.7 6 7.2
White race 98 (100.0) 100 (100.0)
Geographic region

Eastern Europe 52 (53.1) 53 (53.0)
Western Europe and US 46 (46.9) 47 (47.0)

BMI, mean 6 SD kg/m2 25.6 6 4.7 25.1 6 4.9
Disease duration since diagnosis

1 year 67 (68.4) 65 (65.0)
1–2 years 20 (20.4) 19 (19.0)
3–5 years 11 (11.2) 16 (16.0)

BASDAI, mean 6 SD (10-cm VAS) 6.6 6 1.6 6.4 6 1.5
BASFI, mean 6 SD (10-cm VAS) 5.3 6 2.4 4.8 6 2.5
SPARCC SI MRI score, mean 6 SD (range 0–72)† 9.9 6 12.3 12.7 6 15.4
MRI-positive for sacroiliitis‡ 66 (67.3) 66 (66.0)
ASDAS, mean 6 SD 3.6 6 0.9 3.5 6 0.8
CRP concentration, mean 6 SD mg/dl 1.5 6 2.9 1.3 6 2.0
CRP . upper limit of normal 40 (40.8) 41 (41.0)
HLA–B27 positive 81 (82.7) 82 (82.0)

* Except where indicated otherwise, values are the number (%) of patients. BMI 5 body mass
index; BASDAI 5 Bath Ankylosing Spondylitis Disease Activity Index; VAS 5 visual analog scale;
BASFI 5 Bath Ankylosing Spondylitis Functional Index; ASDAS 5 Ankylosing Spondylitis Disease
Activity Score; CRP 5 C-reactive protein.
† The Spondyloarthritis Research Consortium of Canada magnetic resonance imaging index for sacro-
iliac joint inflammation (SPARCC SI MRI) score was determined in 91 patients in the golimumab
group and 96 patients in the placebo group.
‡ A central reader reported the presence or absence of active inflammation of SI joints.

GOLIMUMAB IN ACTIVE NONRADIOGRAPHIC AXIAL SPONDYLOARTHRITIS 2705



cifically the constrained longitudinal data analysis approach
proposed by Liang and Zeger (31), with MRI stratum, CRP
stratum, and treatment-by-time as fixed effects and subject as
a random effect. Type I error was controlled for using a closed
testing procedure in which the primary end point was tested
first and, if the result was significant, was followed by tests of
the key secondary end points in a step-down procedure in the
following order: ASAS40, BASDAI 50, ASAS partial remis-
sion, and SPARCC MRI SI joint score.

For the ASAS-related end points at week 16
(ASAS20, ASAS40, and ASAS partial remission), patients for
whom all of the ASAS component values were missing at week
16 were considered not to have achieved the primary end point

(nonresponder imputation). If some of the ASAS component
values were missing at week 16, then the following imputation
rules applied: 1) if the component value was missing from all
visits (baseline through week 16), then 0% improvement was
imputed; 2) if the component value was missing at week 16 but
was provided at an earlier visit, imputation was done using the
last observation carried forward method; and 3) if a baseline
value was missing but postbaseline measures were available,
the baseline value was imputed using the median baseline
component value for all patients in the same strata.

For the BASDAI 50, if the patient had no observation
at week 16, then the last nonmissing observation prior to week
16, including the baseline value, was carried forward to week
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Figure 2. A and B, Percentages of patients in the golimumab (GLM) and placebo (PBO) groups achieving 20% improvement according to the
Assessment of SpondyloArthritis international Society criteria (ASAS20) (A) and ASAS40 criteria (B) at week 16, in the full analysis set (FAS)
and according to magnetic resonance imaging (MRI) status (positive or negative for the presence of sacroiliitis) and C-reactive protein (CRP)
status (objective signs of inflammation [OSI] population). Differences were derived using the stratified method described by Miettinen and
Nurminen (30). C, Change from baseline in the Ankylosing Spondylitis Disease Activity Score using the CRP level (ASDAS-C) and change
from baseline in the Bath Ankylosing Spondylitis Disease Activity Index (BASDAI) response over time.
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16. The BASDAI was calculated if at least 3 of the 5 compo-
nent values were available; otherwise, the BASDAI was set to
missing. For other end points, only observed data were used in
the analyses, and no missing data were imputed.

An “objective signs of inflammation” (OSI) population
consisting of patients with baseline evidence of sacroiliitis on
MRI and/or a screening CRP level greater than the ULN was
also analyzed for the primary and key secondary efficacy end
points and overall AEs. Patients in the OSI population used
for efficacy and safety end point analyses were derived from
the full analysis set and “all patients as treated” (APaT) popu-
lations, respectively. The APaT population consisted of all
patients who received at least 1 dose of study medication. The
APaT population was used for the analysis of safety data. AEs
were analyzed according to the method described by Miettinen
and Nurminen for between-treatment differences in the per-
centage of patients with events (30).

RESULTS

Patient disposition. Of the 393 patients screened
for inclusion in the study, 198 were randomized (98 were
assigned to the golimumab group and 100 were assigned
to the placebo group) (Figure 1B). Of these patients, 190
(96%) completed the study through week 16. One patient
in the golimumab group was not treated (due to positive
results of a pregnancy test), and 7 patients discontinued

participation in the study (4 in the golimumab group and
3 in the placebo group) (Figure 1B).

Baseline characteristics. The 2 treatment groups
were similar with respect to baseline demographics and
disease characteristics, except sex (Table 1). The majority
of the patients were male (57.1%), with a greater per-
centage of male patients in the golimumab group com-
pared with the placebo group (62.2% versus 52.0%). The
mean age of the patients was 31 years, and all patients
were white. Disease duration was similar between the 2
treatment groups, and the majority of the patients (66.7%)
had a disease duration of ,1 year since diagnosis. Most
patients (82.3%) were HLA–B27 positive, the mean BAS-
DAI score was 6.5, and the mean ASDAS was 3.5. The
baseline characteristics of the OSI population were consis-
tent with those of the overall study population.

Exposure and compliance. Most patients received
the planned 16 weeks of treatment with golimumab or
placebo (190 [96%] of 198 patients). Mean compliance
(number of doses taken divided by the number of doses
expected) was 99.5%.

Efficacy results. Clinical end points. The percent-
age of patients achieving an ASAS20 response at 16
weeks was significantly higher in the golimumab group

-40 -20 0 20 40
Estimate of Difference in Percent ASAS 20 Responder

GLM 50 mg vs Placebo

60 80 100

Male (n=61,52) 
Female (n=36,48) 

Age: >30 years (n=41,55) 
Age: ≤30 years (n=56,45) 

Weight ≤ Median (n=45,56) 
Weight > Median  (n=52,44) 

BASDAI score ≤ Median (n=43,55) 
BASDAI score > Median (n=54,45) 

HLA-B27 negative (n=16,18) 
HLA-B27 positive (n=81,82) 

Western Europe and US (n=45,47) 
Eastern Europe (n=52,53) 

MRI (-) (n=32,34) 
MRI (+) (n=65,66) 

CRP ≤ (n=58,59) 
CRP > ULN (n=39,41) 

MRI (-) and CRP > ULN (n=13,14) 
MRI (+) and CRP ≤ ULN (n=39,39) 

MRI (-) and CRP ≤ ULN (n=19,20) 

MRI (+) and CRP > ULN (n=26,27) 

Figure 3. Differences in the percentage of patients achieving an ASAS20 response at week 16 between the golimumab group and the placebo group, accord-
ing to subgroups at baseline. Values are the point estimates and 95% confidence intervals. ULN 5 upper limit of normal (see Figure 2 for other definitions).
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compared with the placebo group (71.1% versus 40.0%;
change in response 31.2% [95% confidence interval (95%
CI) 17.5%, 43.6%]; P , 0.0001) (Figure 2A). Analysis of
the ASAS20 response in the OSI patient population
(n 5 158 [78 in the golimumab group and 80 in the place-
bo group]) demonstrated a greater difference in response
between golimumab- and placebo-treated patients (76.9%
versus 37.5%; change in response 39.6% [95% CI 24.6%,
52.6%]; P , 0.0001), whereas patients with negative MRI
results and a normal CRP level showed no difference in
the ASAS20 response (golimumab 47.4% versus placebo
50.0%; change in response 22.6% [95% CI 232.7%,
27.9%]; P 5 0.8711) (Figure 2A). The results of the sen-
sitivity analysis substantiated the results of the primary
analysis (data not shown), thus confirming the robust-
ness of the data.

Assessment of the ASAS20 response according to
subgroup based on prespecified demographic and base-
line factors demonstrated responses favoring golimumab
over placebo in most cases; the exception was the sub-
group of patients with the combination of negative MRI
findings and a CRP level within normal limits at baseline,
in whom no differences in the ASAS20 response rate
were observed between those receiving golimumab and
those receiving placebo (Figure 3). Among the subgroup
of patients achieving an ASAS20 response at week 16
who had baseline evidence of sacroiliitis on MRI, the

response was greater in those receiving golimumab com-
pared with those receiving placebo (73.8% versus 37.9%;
change in response 36.0% [95% CI 19.3%, 50.7%]; P ,

0.0001). Among the subgroup of patients with an elevat-
ed CRP level at baseline, the response was also greater
in those receiving golimumab than in those receiving pla-
cebo (87.2% versus 36.6%; change in response 50.6%
[95% CI 30.5%, 66.6%]; P , 0.0001).

For the key secondary end point, an ASAS40
response, the treatment group difference was similar to
that observed for the primary end point (56.7% of
patients in the golimumab group versus 23.0% of those
in the placebo group; change in response 33.8% [95%
CI 20.4%, 46.1%]; P , 0.0001) (Figure 2B). Findings
similar to those for the primary end point were also
observed in the ASAS40 subgroup analyses based on
baseline evidence of MRI-defined sacroiliitis and/or
CRP level elevation (Figure 2B). Analysis of other key
secondary end points, i.e., the BASDAI 50, ASAS par-
tial remission, and mean change in the SPARCC MRI
SI joint score, revealed significant improvement in
patients treated with golimumab (P , 0.0001, P 5 0.0136,
and P , 0.0001, respectively) (Table 2). Among patients
with baseline evidence of MRI-defined sacroiliitis and/
or an elevated CRP level, significant improvement
was also observed in the golimumab group compared
with the placebo group for these secondary end points

Table 2. Efficacy assessments at 16 weeks in the full analysis set*

Golimumab 50 mg Placebo
Difference, golimumab vs.

placebo

n Baseline Week 16 n Baseline Week 16 % (95% CI) P

Responders, no. (%)
BASDAI 50 97 – 57 (57.7) 100 – 30 (30.0) 28.0 (14.4, 40.6) ,0.0001†
ASAS partial remission 97 – 32 (33.0) 100 – 18 (18.0) 15.2 (3.2, 27.1) 0.0136†

SPARCC MRI SI score 74 9.9 6 11.82 4.6 6 7.92 87 12.7 6 15.62 11.71 6 14.79 24.3 ,0.0001‡
CRP, mg/dl 88 1.51 6 2.94 0.43 6 0.87 91 1.36 6 2.08 1.06 6 1.64 20.64 (20.98, 20.30) 0.0003§
BASDAI, 10-cm VAS 93 6.62 6 1.57 2.93 6 2.51 96 6.29 6 1.45 4.68 6 2.75 22.00 (22.68, 21.35) ,0.0001§
BASFI 93 5.26 6 2.34 2.50 6 2.53 97 4.70 6 2.53 3.87 6 2.83 21.73 (22.33, 21.13) ,0.0001
ASDAS 88 3.59 6 0.94 1.87 6 1.02 90 3.40 6 0.78 2.80 6 1.22 21.05 (21.37, 20.73) ,0.0001§
BASMI 94 2.4 6 1.30 1.93 6 1.18 100 2.51 6 1.32 2.42 6 1.39 20.39 (20.58, 20.20) ,0.0001§
MASES index score 92 3.2 6 3.36 1.7 6 2.95 97 3.2 6 3.35 2.5 6 3.18 20.7 (21.4, 20.1) 0.0302§
SF-36, physical summary scale 91 32.85 6 8.08 43.43 6 10.21 96 34.97 6 8.68 38.33 6 9.65 6.56 (4.28, 8.83) ,0.0001§
SF-36, mental summary scale 91 41.10 6 11.94 47.06 6 11.08 96 41.55 6 11.14 43.08 6 11.84 4.24 (1.42, 7.07) 0.0034§
EQ-5D index score 94 0.41 6 0.32 0.68 6 0.28 100 0.44 6 0.33 0.54 6 0.31 0.15 (0.08, 0.22) ,0.0001§
ASQoL questionnaire score 94 11.1 6 4.45 5.6 6 5.16 100 10.2 6 4.57 8.6 6 5.09 23.5 (24.7, 22.2) ,0.0001§
Total back pain, 10-cm VAS 93 6.98 6 1.78 2.77 6 2.78 97 6.61 6 1.67 4.74 6 3.17 22.13 (22.94, 21.32) ,0.0001§

* Except where indicated otherwise, values are the mean 6 SD. 95% CI 5 95% confidence interval; BASDAI 50 5 50% improvement in the Bath
Ankylosing Spondylitis Disease Activity Index; ASAS 5 Assessment of SpondyloArthritis international Society; SPARCC MRI SI 5 Spondyloarthritis
Research Consortium of Canada magnetic resonance imaging index for sacroiliac joint inflammation; CRP 5 C-reactive protein; VAS 5 visual analog
scale; BASFI 5 Bath Ankylosing Spondylitis Functional Index; ASDAS 5 Ankylosing Spondylitis Disease Activity Score; BASMI 5 Bath Ankylosing
Spondylitis Metrology Index; MASES 5 Maastricht Ankylosing Spondylitis Enthesitis Score; SF-36 5 Short Form 36; EQ-5D 5 EuroQol 5-domain;
ASQoL 5 Ankylosing Spondylitis Quality of Life.
† Differences derived using the stratified Miettinen and Nurminen method (30).
‡ Based on Mann-Whitney scores.
§ Derived using a constrained longitudinal data analysis.
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(data not shown). No significant improvements were
observed in patients without evidence of sacroiliitis by
MRI and a normal CRP level at baseline (data not
shown).

Figure 2C shows the changes in the BASDAI
score and ASDAS over 16 weeks of treatment. Marked
improvements (P , 0.0001) were observed at week 4
after 1 injection of golimumab, and further improvements
in disease activity continued through week 16. The degree
of suppression of the CRP level at week 16 was greater in
the golimumab group compared with the placebo group
(P 5 0.0003) (Table 2).

Functional, spinal mobility, and QoL end points.
Results from functional, spinal mobility, and QoL assess-
ments are summarized in Table 2. The mean changes
from baseline in the BASFI, BASMI, and MASES at
week 16 were greater in the golimumab group compared
with the placebo group (P , 0.0001, P , 0.0001, and
P 5 0.03, respectively). Changes from baseline in the SJC
and TJC were similar between the golimumab group and
the placebo group (data not shown). Furthermore, the
changes from baseline were greater in the golimumab
group compared with the placebo group for the SF-36
physical and mental component scores, ASQoL, EQ-5D,
and total back pain (Table 2).

Safety. Overall, golimumab was well tolerated;
the incidence of serious AEs (SAEs) and other signifi-
cant AEs was comparable between the patients treated
with golimumab and those treated with placebo (Table
3). No new safety signals were identified during treat-
ment of nonradiographic axial SpA in this study.

In the APaT population, AEs were reported for
87 (44.2%) of the 197 patients who received study medi-
cation. The incidence of AEs was lower in patients
receiving golimumab compared with those receiving pla-
cebo (41.2% and 47.0%, respectively). No notable dif-
ferences between the golimumab group and the placebo
group were identified for AE categories, including drug-
related AEs (13 [13.4%] and 17 [17.0%], respectively).

For the most frequently reported clinical AEs,
the incidence was generally lower in the golimumab
group compared with the placebo group, with the excep-
tion of skin and subcutaneous tissue AEs (10.3% in the
golimumab group versus 6% in the placebo group). A
total of 3 SAEs in 3 patients were reported, with 2 events
(back pain and cholelithiasis) in the placebo group and 1
event (fetal death; the female partner of the patient
experienced spontaneous abortion at ,20 weeks gesta-
tional age) in the golimumab group. None of the SAEs
were considered by the investigator to be related to the
study drug. No deaths were reported during this study.
No events of special interest were reported (including

serious infections, serious opportunistic infections, active
TB, malignancies, or serious systemic hypersensitivity).

Antibodies to golimumab were present in 4 pa-
tients. All 4 of these patients achieved an ASAS20 re-
sponse at week 16, suggesting that the immunogenicity
response did not affect efficacy.

DISCUSSION

This phase III, randomized, double-blind, placebo-
controlled, global study was conducted to evaluate the
efficacy and safety of subcutaneous golimumab, a fully
human anti-TNF antibody, at a dose of 50 mg, in patients
with active nonradiographic axial SpA. Treatment with
golimumab every 4 weeks resulted in significant and sus-
tained improvements in the signs and symptoms of
nonradiographic axial SpA through week 16, with im-
provement occurring after the first injection of golimu-
mab. Golimumab was safe and generally well tolerated in
this study, and its safety profile was consistent with the
known safety profile of golimumab when used for other
indications.

In total, 71.1% of patients in the golimumab group
achieved the primary end point, an ASAS20 response at
week 16, compared with 40.0% of patients in the placebo
group. Improvement in the ASDAS and BASDAI were
already notable by the first postbaseline assessment (week
4) and were maintained and increased slightly between 4
weeks and 16 weeks. The treatment effects of golimumab
were also significant for the key secondary efficacy mea-
sures, which included the ASAS40 response, the BASDAI
50 response, ASAS partial remission, and change in the
SPARCC MRI SI joint score between baseline and week
16. Clinically meaningful improvements were observed in

Table 3. Adverse events (AEs) in the patients during 16 weeks of
treatment*

Golimumab
(n 5 97)

Placebo
(n 5 100)

Any AE 40 (41.2) 47 (47.0)
AE related to study medication† 13 (13.4) 17 (17.0)
Serious AE 1 (1.0) 2 (2.0)
Female partner reported fetal death 1 (1.0) 0
Cholelithiasis 0 1 (1.0)
Back pain 0 1 (1.0)
AE leading to early withdrawal‡ 2 (2.1) 1 (1.0)
Specific AEs of interest

Serious infections 0 0
Active tuberculosis 0 0
Malignancies 0 0
Serious systemic hypersensitivity 0 0

Deaths 0 0

* Values are the number (%).
† As determined by the investigator.
‡ Study medication withdrawn.
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multiple other measures of disease activity, physical func-
tion, and QoL.

Patients with and those without objective signs of
inflammation were included in this study. The OSI pop-
ulation, which was defined by the presence of sacroiliitis
by MRI and/or an elevated CRP level, had a robust goli-
mumab treatment effect, with 76.9% of these patients
achieving an ASAS20 response at week 16 compared
with 37.5% in the placebo group. In the 20% of patients
without MRI-confirmed sacroiliitis or an elevated CRP
level, there were no differences in the efficacy end
points, indicating that this subgroup of patients with
nonradiographic axial SpA may not be candidates for
treatment with golimumab, as was also recently shown
for treatment of nonradiographic axial SpA with adali-
mumab, another anti-TNF antibody (16). Consequently,
current labeling in the EU for the treatment of nonra-
diographic axial SpA with TNF blockers such as adali-
mumab, certolizumab, or etanercept makes a normal
CRP level and/or MRI positivity mandatory for the initi-
ation of treatment.

Subgroup analyses to examine the impact of dif-
ferent baseline parameters on the ASAS20 response
showed that golimumab treatment resulted in consis-
tently better clinical responses (compared with placebo)
in all but the subpopulation with no evidence of sacroilii-
tis by MRI and a normal CRP level at baseline. This is
suggestive of a treatment benefit across a variety of dem-
ographics and baseline disease conditions. As reported
previously (14,32,33), patients who were male, HLA–
B27 positive, young, and who had MRI-defined SI and/
or an elevated CRP level had a slightly better response,
although in general the number of patients in these sub-
groups was small. In this study, all patients underwent
MRI of the SI joints at baseline, which was read central-
ly and used for study enrollment, according to the ASAS
classification criteria (2,7).

This is the first study of TNF blockers in patients
with nonradiographic axial SpA that analyzed the treat-
ment effect in the HLA–B27–positive/MRI-negative
group of patients who meet the so-called clinical arm of
the ASAS classification criteria. As suggested in Figure
3, patients from the clinical arm (MRI negative) who
had a CRP level above the ULN responded to treatment
slightly better compared with the group of MRI-positive
patients, and the response was in the same range as that
in the overall group of patients with CRP levels above
the ULN, while patients with CRP levels below the ULN
from the clinical arm (equivalent to MRI negative and
CRP levels less than or equal to the ULN) did not bene-
fit from treatment with golimumab. Thus, in this study,
patients with nonradiographic axial SpA who were

HLA–B27–positive, MRI-negative, and had a CRP level
above the ULN seemed to respond at least as well as the
overall population.

These data indicate that the treatment response to
golimumab in patients with nonradiographic axial SpA is
similar to the response observed in patients with AS
treated with golimumab. For example, in a previous study
of golimumab in patients with AS (34), an ASAS20 re-
sponse was observed in 59.4% of the patients receiving
golimumab at a dose of 50 mg compared with 21.8% of
those receiving placebo (37.6% difference). In the current
study, the differences were 31.2% in the overall popula-
tion and 39.6% in the OSI population. Based on the
ASAS20 and ASAS40 responses observed in this study,
golimumab appears to be at least as efficacious as other
anti-TNF therapies that have been tested in a population
of patients with nonradiographic axial SpA (15,16,35).
Head-to-head trials would be needed in order to test for
response differences between the drugs.

The percentage of patients in the placebo group
who achieved an ASAS20 response was relatively high
(40% at 16 weeks), and the potential reason for this is
unclear. Differences in the participating centers and
inclusion of patients in whom disease was less advanced
(compared with cases that were rather advanced in the
AS study) might play a role. A placebo response of similar
magnitude was also observed in another trial of anti-TNF
therapy in patients with axial SpA, including patients with
nonradiographic axial SpA and those with radiographic
axial SpA (AS) (15), suggesting that the patient popula-
tion investigated in current clinical trials differs from the
AS population included in previous studies of TNF block-
ers. The subgroup analysis (see Figure 3) did not provide
any further information to explain the relatively high
number of responders in the placebo group observed in
our study.

Golimumab was generally well tolerated in this
young population. The incidence of AEs was slightly
higher among patients in the placebo group compared
with the golimumab group (47.0% versus 41.2%). No
AEs of clinical interest and no deaths were observed in
this study. A total of 3 SAEs were reported in 3 patients.
None of the SAEs were considered by the investigators
to be related to the study drug. The safety data observed
in this study were consistent with the safety profile of
golimumab in AS (34) and other rheumatic diseases
(36,37), as well as with that of other anti-TNF therapies
(38). No new safety signals were identified during the
treatment of nonradiographic axial SpA.

Limitations of this study include the reporting of
data up to only 16 weeks of treatment. Results from
later time points will be needed in order to confirm a
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continued reduction in symptoms over time. Findings
from later time points will be presented in a subsequent
report.

In summary, this study demonstrated that goli-
mumab, administered subcutaneously every 4 weeks, is
efficacious and generally well tolerated in patients with
nonradiographic axial SpA. Golimumab treatment led
to a rapid reduction in the signs and symptoms of nonra-
diographic axial SpA, and this effect was sustained
through week 16. Furthermore, golimumab provided
substantial benefits to patients with nonradiographic
axial SpA by also improving multiple disease features
including inflammation identified by MRI, range of
motion, physical function, and health-related QoL. These
results demonstrate a favorable risk/benefit profile for
golimumab treatment in patients with nonradiographic
axial SpA.
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