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Abstract

Spondyloarthritis is a group of chronic inflammatory systemic diseases characterized by axial and/or peripheral joints
inflammation, as well as extra-articular manifestations. The classification axial spondyloarthritis is adopted when the
spine and/or the sacroiliac joints are predominantly involved. This version of recommendations replaces the previous
guidelines published in May 2013.
A systematic literature review was performed, and two hundred thirty-seven studies were selected and used to formulate 29
recommendations answering 15 clinical questions, which were divided into four sections: diagnosis, non-pharmacological
therapy, conventional drug therapy and biological therapy. For each recommendation the level of evidence supporting
(highest available), the strength grade according to Oxford, and the degree of expert agreement (inter-rater reliability) is
informed.
These guidelines bring evidence-based information on clinical management of axial SpA patients, including, diagnosis,
treatment, and prognosis.

Introduction
According to recent definition, spondyloarthritis (SpA) is a
group of diseases characterized by spine and peripheral
joints inflammation, as well as extra-articular manifesta-
tions, including anterior uveitis, psoriasis and inflammatory
bowel disease, with a genetic predisposition linked to the
human leukocyte antigen B27 (HLA-B27). The SpA
spectrum includes ankylosing spondylitis (AS), psoriatic
arthritis (PsA), reactive arthritis (ReA), enteropathic arth-
ritis (EA) and undifferentiated spondyloarthritis (uSpA).
Based on the Assessment of SpondyloArthritis international
Society (ASAS) classification criteria, the spine and/or the
sacroiliac joints involvement is named as axial spondyloar-
thritis (axial SpA) [1, 2]. The exclusive appendicular joints

involvement is called as peripheral spondyloarthritis
(p-SpA). On the other hand, if a patient has both clinical
features, he should be classified according to the predomin-
ance (i.e., predominantly axial or predominantly peripheral
involvement).
The purpose of these guidelines is to bring evidence-

based information on clinical management of axial SpA
patients, including, diagnosis, treatment and prognosis,
for rheumatologists, general physicians, allied-specialists
(dermatology, ophthalmology and gastroenterology), and
other allied-professionals, such as physiotherapists. This
version replaces the previous guidelines published on
May 26, 2013 [3] and should be updated every 4 years.

Methods
A systematic literature review was performed, with ex-
ternal review of an specialized group of the Brazilian
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Medical Association. It was used keywords defined ac-
cording to the PICO (Patient | Intervention | Compari-
son | Outcome) strategy and searching for records in the
following databases: MEDLINE, EMBASE, SciELO/ LI-
LACS, and Cochrane Library, since March 1st, 2012
until December 31, 2018. The target population included
patients with 3-month or more back pain and less than
45 years old, according to the ASAS classification criteria
in 2009 [1, 2]. Two hundred thirty-seven studies were
selected and used to formulate 29 recommendations an-
swering 15 clinical questions, which were divided into
four sections: diagnosis, non-pharmacological therapy,
conventional drug therapy and biological therapy. For
each recommendation the level of evidence supporting
(highest available) and strength grade according to Ox-
ford Centre for Evidence-based Medicine Levels of Evi-
dence of 2001 [4] is informed. The methodological
details of the bibliographic research and a table with the
Oxford levels of evidence are available in the Additional
file 1. The degree of expert agreement (inter-rater reli-
ability) was determined by the Delphi method through
an online anonymous survey. Table 1 summarizes these
recommendations and Fig. 1 shows a guide algorithm
for axial SpA management.
Whenever possible, the results are presented as absolute

values, followed by an effect size measure to highlight its
clinical significance or practical relevance. In comparisons
among treated and untreated (placebo) ratios, the number
needed to treat (NNT) or the number needed to harm
(NNH), and the respective confidence intervals (95% CI)
were calculated using a normal approximation, the most
statistically robust method. The data retrieved from each
study used to define these intervals are available in Add-
itional file 2. In comparisons between paired means (before
and after treatment), the effect sizes were calculated using
the Cohen method (difference between the means divided
by the pooled standard deviation of the groups). Effect sizes
were considered small ranging from 0.2 to 0.4, medium
ranging from 0.4 to 0.8 and large greater than 0.8.

Clinical questions
1. What are the clinical criteria for considering someone
affected by a spondyloarthritis?
In 2009, the ASAS group conducted a study based on

the Delphi methodology, with the participation of all
members, and selected all possible variables that should
be evaluated in a patient with axial SpA. These variables
were evaluated in a prospective study that included 647
patients who experienced back pain for more than three
months without definite cause or known diagnosis, with
or without peripheral symptoms, and an onset of symp-
toms before 45 years of age who were followed in 25
university centers from 16 countries.

The classification criteria based on two main variables
were proposed (Table 2). The sensitivity based on these
criteria was 82.9% and the specificity was 84.4% [1, 2]
(1B). Although some cases of axial SpA may start after 45
years of age, this age is set as a cut-off point to emphasize
that many other causes of back pain after this age, particu-
larly degenerative disorders, can mimic the imaging
changes characteristic of axial SpA. Despite the specific
criticisms directed to the method used to establish the
classification criteria for SpA, proposed by ASAS, they
represented a considerable advance in our understanding
regarding the SpA spectrum and have been since widely
adopted by the international community.
A study designed to assess the performance of the

axial SpA classification criteria proposed by ASAS in
Chinese individuals complaining of chronic back pain
without radiological evidence of sacroiliitis found that
the diagnostic concordance of the ASAS criteria was bet-
ter than the criteria established by the European Spon-
dyloarthropathy Study Group (ESSG) and by Bernard
Amor. The sensitivity values of the ESSG, Amor and
ASAS criteria were 81.5, 87.7 and 89.4%, respectively,
and the specificity values were 78.6, 76.7 and 86.4%, re-
spectively [5] (2B).
Another study, known as PROSpA (PRevalence Of axial

SpA), assessed the performance of the ASAS criteria in
another population: American individuals over the age of
18 years and chronic back pain with onset before age 45.
In this study, the direct application of classification criteria
proposed by the ASAS group enabled the diagnosis of
47% individuals with axial SpA. The specificity and sensi-
tivity of the ASAS criteria were 79 and 81%, respectively,
which are slightly lower than the values reported in
other, more “selected” populations and may be related
to the lower prevalence of HLA-B27-positive individ-
uals [6] (2B). In 2016, the long-term follow-up (mean
of 4.4 years) data regarding axial SpA cohort (N = 394
patients), based on ASAS classification criteria,
showed that the positive predictive value was from 86
to 96% [7] (2B).
Despite the ASAS criteria has had a good perform-

ance, as shown above, their efficacy in diagnosing differ-
ent populations varies, particularly in individuals with
chronic back pain and whose pretest probability of axial
SpA is low. Considering patients with back pain started
after 45 years old, the ASAS axial criteria had also the
best performance to classify as late-onset axial SpA in
the clinical practice [8] (2B).

Recommendation

The 2009 ASAS criteria should be used to classify patients with axial
spondyloarthritis. The diagnosis should be performed by an experienced
physician or rheumatologist. Level of evidence: 1B; strength of
recommendation: A (strong); Degree of agreement: 9.2.
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2. What is the role of magnetic resonance imaging
(MRI) for the initial evaluation of axial SpA?
Sacroiliac joints (SIJ) and spine imaging plays a key role

for the diagnosis, classification, monitoring and prognosis
of axial SpA patients. Bone structural changes, usually
with a late onset, are clearly identified using conventional
radiography [9] (2C), whereas inflammatory changes,
often with an early onset, are better evaluated using MRI
[10, 11] (2B).
Diagnosis
In 2009, the ASAS/Outcome Measures in

Rheumatology (OMERACT) MRI working group
published that the unequivocal presence of bone marrow
edema and osteitis (in at least two sites in one slice or in
one site in two consecutive slices) is essential to define
active sacroiliitis for diagnostic purposes. Active
inflammatory lesions have been visualized with both
short tau inversion-recovery (STIR) images and T1-
weighted (T1W) sequences with fat suppression (FS)
after administration of intravenous (IV) contrast (gado-
linium) (T1 with FS post-Gd) [12] (5). In 2012, a study
evaluated the baseline SIJ MRI scans of 29 patients with

early inflammatory back pain (IBP) who were subse-
quently diagnosed with axial SpA according to the ASAS
criteria, to validate the ASAS definition of active sacroi-
liitis. The study reported a 79% sensitivity, 89% specifi-
city, a positive likelihood ratio (LR+) of 7.1 and a
negative likelihood ratio (LR-) of 0.2 [13] (2B). In an-
other study employing a retrospective design that ana-
lyzed 110 patients who were referred for SIJ MRI (of
whom 28 were later diagnosed with axial SpA), the pres-
ence of bone marrow edema located in the sacral area
and in both sacral and iliac areas was an independent
predictor of diagnosis with odds ratios (ORs) of 7.07
(95% CI 1.05–47.6) and 36 (95% CI 5.61–23.1), respect-
ively [14] (2B).
A multicenter study to evaluate the diagnostic utility of

SIJ MRI scans from 187 people (75 patients with ankylosing
spondylitis (AS), 27 patients with pre-radiographic IBP, 26
patients with non-specific back pain and 59 healthy con-
trols) showed that bone marrow edema, erosion, fat meta-
plasia and ankylosis had 90% of sensitivity and 97% of
specificity for diagnosis of axial SpA, with a LR+ = 30 and,
therefore, 97% diagnostic certainty for positive axial SpA

Fig. 1 2019 Brazilian Society of Rheumatology algorithm for axial SpA management
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and 91% diagnostic certainty for negative axial SpA [11]
(1A). The inclusion of erosions, but not fat metaplasia, for
the definition of sacroiliitis (in addition to bone marrow
edema) increased the sensitivity without a loss of specificity,
according to three other studies [15–17] (2B). In the DESIR
cohort that included patients with short-term axial SpA
(IBP ≥ 3months and ≤ 3 years), the structural lesions (≥5
erosions or fat metaplasia) on SIJ MRI were reliably used
instead of positive radiography [18] (2B). Conversely, in the
SPACE cohort, any combination of 5 chronic lesions (ero-
sions or fat metaplasia) ensured a specificity >95% in dis-
criminating patients with and without axial SpA [19] (2B).
Regarding the SIJ MRI in the same cohort (SPACE), the
use of an IV MRI contrast agent (gadolinium), which is es-
sential for the detection of synovitis and/or capsulitis, failed
to increase the sensitivity of the test compared with STIR
alone, because these acute lesions were only observed in pa-
tients who also presented bone marrow edema (visible on
STIR) [20] (2B). In addition, the acquisition of diffusion-
weighted images (DWI) is an alternative to the use of

contrast agents, reducing the risk of nephrotoxicity, albeit
without showing better performance than STIR imaging
analyses [21, 22] (2B).
Regarding spine MRI scans, the value and the best

definition for a positive MRI related to axial SpA remains
open to debate, with rather data heterogeneity in different
studies. In 2012, the ASAS/OMERACT MRI working
group defined a positive spine MRI (inflammation) when
there were the presence of bone marrow edema (BME) in 3
or more sites (corner inflammatory lesions) [23] (5). Some
findings corroborate its use as a diagnostic tool, suggesting
some value of spine MRI when sacroiliitis is absent. The
findings include the observation of more than five corner
fatty lesions (CFL) identified by hypersignals in T1W
images in association with the diagnosis of axial SpA in
patients with back pain, with 86% diagnostic certainty (LR
of 12.6) [24] (2B); identification of lesions (both
inflammatory and structural) in the spine MRI scans of
50% of the 20 patients without sacroiliitis (on XR or MRI)
of a total of 60 patients with a confirmed diagnosis of axial

Table 2 2009 ASAS classification criteria for axial spondyloarthritis
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SpA [25] (2B); and spinal inflammation in 53 of 109 (49%)
patients with non-radiographic axial SpA, without sacroilii-
tis, who were included in a clinical trial [26] (2B). Con-
versely, some evidence also questions the value of spine
MRI in patients with suspected axial SpA, without sacroilii-
tis. In the SPACE and DESIR cohorts, the inclusion of
spinal MRI as an imaging criterion into the ASAS criteria
resulted in the reclassification of a very small percentage of
patients (1–2%) [27] (2B). In another study of 130 patients
with chronic back pain who were younger than 50 years
and 20 healthy controls, the combination of spine MRI
(using the ASAS/OMERACT definition and several other
alternatives) with SIJ MRI had little effect on the final ac-
curacy, mainly due to the large number of false-positives
(11–16% of the patients were diagnosed with non-specific
back pain and 17.5% of the healthy controls had spine le-
sions) [28] (2B). In the ASAS cohort, in which the 2009 cri-
teria were validated, only 5.4% of 235 patients with SIJ and
spine MRI exclusively had spinal inflammation [2] (2B).
Prognosis
For the evaluation of patients with recent-onset IBP (<2

years), the combination of MRI-evident severe sacroiliitis,
according to the Leeds scoring system (>75% of any SIJ
quadrant affected by bone marrow edema), added to posi-
tive HLA-B27 predicts the future development of radio-
graphically evident AS at eight years with 62% sensitivity,
92% specificity, 80% positive post-test probability and 83%
negative post-test probability. Severe sacroiliitis alone pre-
dicted this diagnosis with 50% positive post-test probability
and 84% negative post-test probability [10] (2B). Based on
2 to 7 years of follow-up of axial SpA patients, the evalu-
ation of SIJ MRI changes (Danish score: erosion, edema
and fat infiltration) revealed that chronic changes at base-
line are related to the future development of AS. At base-
line, the SIJ MRI scans with activity scores ≥2, total chronic
scores ≥1, erosion scores ≥1 and fatty metaplasia scores ≥4
had predictive ability for the radiographic sacroiliitis of 74,
77, 79 and 68% accuracy, respectively [29] (1B). In another
study, radiographic progression (measured using the modi-
fied Stoke Ankylosing Spondylitis Spinal Score [mSASSS])
was significantly greater during the follow-up period in pa-
tients with fat metaplasia and ankylosis at baseline SIJ MRI
scans than in patients without these lesions [30] (2B). Also
regarding spine MRI, the presence of corner inflammatory
lesions (CILs) in AS patients after 2 years of follow-up pre-
dicted a 14.9% increase for developing new syndesmophytes
(NNH= 7). After TNF inhibitors, this risk was 11.4% higher
for vertebral corners with no inflammation than in those
with inflammation (NNH= 9) [31] (1B). Higher Bath Anky-
losing Spondylitis Metrology Index (BASMI; an index of
the degree of functional limitation in patients with AS)
scores have already been associated with higher Ankylosing
Spondylitis spine Magnetic Resonance Imaging-activity
(ASspiMRI-a; an index of spinal inflammatory activity on

MRI) scores, particularly in patients who have suffered
from the disease for ≤3 years and with higher mSASSS
scores (an index of radiographic progression). In conclu-
sion, spinal mobility is independently determined by both
reversible spinal inflammation (on MRI) and irreversible
structural damage (on XR) [32] (2B).
Recommendation

In patients with clinically suspected axial SpA, in which sacroiliac
radiography is not conclusive, sacroiliac joints (SIJ) MRI is recommended.
Level of evidence: 1A; Strength of recommendation: A (strong);
Degree of agreement: 9.0.
SIJ MRI scans should be acquired in T1W and STIR and/or T2 fat
saturation (FATSAT) sequences. Intravenous MRI contrast (gadolinium) is
not recommended routinely. Level of evidence: 2B; Strength of
recommendation: B (moderate); Degree of agreement: 9.5.
Spine MRI scans are not recommended on a routine basis for the
diagnosis of patients with suspected axial SpA and no sacroiliitis on
images. Level of evidence: 1B; Strength of recommendation: A
(strong); Degree of agreement: 8.5.

3. What is the role of HLA-B27 in axial spondyloarthritis?
Diagnosis
HLA-B27 represents an important arm (also known as

clinical arm) of the ASAS classification criteria. When
combined with other variables (such as imaging and other
clinical criteria), HLA-B27 allows the classification of axial
SpA [2] (2B). The presence of HLA-B27, when associated
with sacroiliitis diagnosed on MRI, increases the diagnos-
tic specificity for AS of the latter from 62 to 77% com-
pared with MRI alone, without changing the sensitivity. A
positive HLA-B27 test alone predicted the disease with
48% probability, and negative HLA-B27 test excluded the
disease with 88% probability [10] (2B). The value of HLA-
B27 as a diagnostic tool in the Brazilian population re-
mains unknown due to lack of evidence.
Genetic factors have already been associated with

susceptibility to AS, as shown in a meta-analysis of studies
that measured the risk of occurrence of AS in relatives of
patients with AS. A 63% risk was observed among monozy-
gotic twins, an 8.2% risk was observed among first-degree
relatives, and 1.0 and 0.7% risks were observed among sec-
ond- and third-degree relatives, respectively [33] (2A). Ac-
cording to a study enrolled 348 blood donors of whom 20
were diagnosed with SpA, the relative risk (RR) of develop-
ing SpA was 20 (95% CI 4.6–94) among HLA-B27-positive
individuals. In the same study, 50% of HLA-B27-positive in-
dividuals with IBP had sacroiliitis on SIJ MRI [34] (2B).
The overall incidence and prevalence of AS and SpA
strongly depend on and are directly correlated with the
prevalence of HLA-B27 in a specific population. Indeed, in
various countries, their prevalence rates vary widely: 0.14–
1.4% for AS; 0.30–1.73% for SpA; and 5.4–16% for HLA-
B27 [35, 36] (2B). Currently, more than 160 HLA-B27 sub-
types have been identified (HLA-B*27:01 to HLA-B*27:161)
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and coded by 213 allelic variants, with wide variation re-
lated to ethnicity [37] (5).
Prognosis
In HLA-B27-positive AS patients, the data have shown

longer disease duration (earlier onset of symptoms and
diagnosis), higher frequency of NSAIDs intake, higher fre-
quency of biologic agents therapy, higher disease severity
(including extra-articular manifestations) and higher func-
tional (Bath Ankylosing Spondylitis Functional Index –
BASFI) and disease activity (BASDAI) scores [38, 39] (2B).
In another study, HLA-B27-positive AS patients showed
significantly more axial and hip involvement; higher posi-
tive family history frequency; and higher percentage of men
among HLA-B27-positive AS patients than among HLA-
B27-negative AS patients [40] (2B). There was significant
association between HLA-B27 and BASMI (metrological
index) in AS patients (worse prognosis) [41] (2B). In Chin-
ese AS patients there was significant association between
HLA-B27 positivity and severe SIJ involvement and earlier-
onset disease [42] (2B). In fact, when AS patients were clas-
sified according to onset-disease age (<20 years, 21–30
years, 31–40 years and > 40 years), the positivity for HLA-
B27 was found in 94.6, 90.2, 74.1, and 61.2%, respectively.
The same pattern was also observed in non-radiographic
axial SpA patients [43] (2B). A systematic literature review
included almost 30,000 patients reported 4-times higher
likely for uveitis in HLA-B27 positive AS patients [44] (2A).
Recommendation

HLA-B27 test is recommended for patients with clinically suspected axial
SpA for prognostic reasons (more severe axial involvement, higher risk
of anterior uveitis and family history of axial SpA). Although it is
frequently used as a diagnostic tool in our population, there is very
limited evidence of its value. Level of evidence: 2A; Strength of
recommendation: B (moderate); Degree of agreement: 9.2.

4. What is the evidence for the use of physical
rehabilitation in patients with axial SpA?
According to the Assessment of Spondyloarthritis

International Society/ European League Against Rheumatism
(ASAS/EULAR) group, the optimal management of patients
with axial SpA requires a combination of non-
pharmacological and pharmacological treatment modalities
[45] (1A). Among non-pharmacological therapies, exercise is
considered an important tool for maintaining or improving
mobility and physical function and for preventing deformities
[46–48] (1A).
Supervised exercise
A randomized controlled trial (RCT) compared the

treatment of patients with AS (n = 40) using the Global
Postural Reeducation (GPR) method or conventional
exercise; both exercise interventions were conducted in
weekly 1-h sessions in groups of 6–8 patients for 4
months. The outcomes were mobility, as assessed using

the BASMI, activity assessed using the BASDAI and phys-
ical function scored with the BASFI. After 4months (15
sessions), the BASFI (effect size of 0.32) and all BASMI
parameters (effect sizes ranging from 0.36 to 1.1), but not
the BASDAI, significantly improved in the GPR group.
Only the tragus to wall distance and lumbar side flexion
were significantly improved in the control group. The
comparison between the two forms of treatment revealed
better results in the group treated with postural rehabilita-
tion using the GPR method than in the group treated with
conventional training over a one-year follow-up period
[49, 50] (2B). Similar results were obtained in another
study in which patients with AS were subjected to a 16-
week supervised GPR program (n = 22) or unsupervised
training (n = 16). Morning stiffness, pain, spinal mobility,
physical function (Health Assessment Questionnaire –
Spondyloarthropathies – HAQ-S), quality of life (Medical
Outcomes Study 36 - Item Short-Form Health Survey –
SF-36) and disease activity (BASDAI) were evaluated, with
significant improvements in all study parameters between
the pre- and posttreatment periods in both groups. The
GPR group reported significantly better results for morn-
ing stiffness, spinal mobility and the physical component
of the SF-36 than the control group [51] (2B). Consistent
with these findings, significant improvements in the BAS-
DAI, BASMI and BASFI indices were observed in a group
of patients with AS (n = 48) subjected to training combin-
ing the Pilates, McKenzie and Heckscher techniques com-
pared to a group (n = 48) subjected to conventional
physical therapy (classical kinesiotherapy) [52] (2B).
In-patient exercise
Patients with AS (n = 107) who were subjected to 4-week,

in-patient rehabilitation programs were assessed for health
status (patient global assessment, pain, morning stiffness,
spinal mobility, BASFI, BASDAI and fatigue) according to
the Assessments in Ankylosing Spondylitis working group’s
Improvement Criteria (ASAS-IC; the response criterion
most commonly used in clinical trials, consisting of four
domains: physical function, spinal pain, patient global as-
sessment and inflammation). The programs offered a per-
sonalized assessment of physical therapy, group exercise,
passive therapy, relaxation and patient education, with a
difference in two components – endurance training (cen-
ters located in Norway) or mobility (centers located in the
Mediterranean). After 16 weeks, all variables (except ques-
tion 2 of the BASDAI (spinal pain), thoracic expandability
and erythrocyte sedimentation rate (ESR)) were significantly
improved by both modalities. The numbers of patients who
achieved ASAS20 and ASAS40 were 27% (NNT= 4) and
19% (NNT= 5) higher after mobility-focused rehabilitation
than after endurance training-focused rehabilitation at week
16. This difference, although not significant, persisted until
the final assessment (week 28) [53] (2B). Another random-
ized clinical trial also reported evidence favoring a 3-week
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in-patient rehabilitation program (n = 46) over the “usual
treatment”, without systematic rehabilitation (n = 49). The
results showed significant improvements of BASDAI (effect
size = 1.38) and physical, emotional and vitality and pain
components of the SF-36 after 4months of follow-up.
However, after 12months, no significant differences were
observed in any study outcome, thus indicating a transient
effect of rehabilitation [54] (2B).
Education and home-based exercise
A non-randomized clinical trial (n = 66) compared

patients with AS who underwent a home-based exercise
program (after theoretical and practical counseling by a
physical therapist) five times a week (at least 30 min per
session) with patients who exercised less than five times
a week (control group). After 3 months of follow-up, all
assessed parameters, such as pain, morning stiffness,
spinal mobility, BASFI, BASDAI, Ankylosing Spondylitis
Quality of Life Questionnaire (ASQol) and the pulmon-
ary function measures forced vital capacity (FVC) and
forced expiratory volume in 1 s (FEV1) significantly im-
proved in the treatment group compared to the baseline
values, but not in the control group, which even showed
worsening of some parameters (stiffness, mobility and
ASQol). In the intergroup comparison, only the quality
of life scores (ASQol) at 3 months differed significantly,
in favor of the treatment group [55] (2B). Another RCT
compared a short-term (5-day) education and exercise
program, followed by unsupervised training, with con-
ventional treatment (no exercise). This trial included 41
patients with AS and, after 3 months of follow-up, ob-
served significant improvements (BASDAI, BASFI,
ASQol and SF-36) compared to the baseline only in the
education+exercise group. No improvements regarding
BASMI or inflammatory markers were observed [56]
(2B). The educational intervention effectiveness (a 2-h
session, with guidance on the disease and an unsuper-
vised physical activity program) was also investigated in
another RCT (n = 756) in which 381 patients were allo-
cated to the experimental group and 375 to the control
group (without any specific intervention). After 6
months, the experimental group showed significantly
better quality of life (ASQoL), physical function (BASFI),
global pain and disease activity scores (BASDAI) than
the control group, even after adjusting for baseline
values, sex, age and education. The effect sizes ranged
from 0.20 to 0.28 [57] (2B). A 2015 meta-analysis in-
cluded data from six studies including 1098 patients and
concluded that exercise, even unsupervised, significantly
improves physical function (measured using the BASFI),
disease activity (measured using the BASDAI) and de-
pression and pain scores [58] (2A).
Aerobic exercise
A RCT compared the effect of aerobic exercise (a 50-

min walk, 3 times per week for 3 months) followed by

stretching exercises (intervention group) with stretching
alone (control group) on 70 patients with AS (35 in each
group). The BASMI, BASFI, HAQ-S, BASDAI and
ASDAS scores improved in both groups, with no signifi-
cant differences between groups. The 6-min walk test
and aerobic capacity (as assessed using ergospirometry
on a treadmill) were significantly improved in the inter-
vention group compared with the control group [59]
(2B). Another clinical trial included 106 patients with
AS who were randomly allocated to the aerobic exercise
group (3 times per week) or control group (both with a
weekly session of stretching exercises). After 3 months,
physical fitness (measured in watts) and the BASDAI
peripheral pain component were significantly better in
the aerobic exercise group than in the control group
[60] (2B). In another nonrandomized trial, 46 patients
with axial SpA were subjected to a 6-month physical ex-
ercise program, including aerobic training (60 min, twice
a week), and compared with another 29 sex- and age-
matched patients with axial SpA (controls, without any
intervention). In the final evaluation, the ASDAS-CRP
and BASMI values were significantly improved in both
groups and were better in the exercise group than in the
control group [61] (2C). Another study also reported
benefits from aerobic exercise (40–60min, 3 times per
week) in 28 patients with axial SpA who were randomly
allocated to the exercise group or to the control group.
After 12 weeks, the exercise group showed significant
differences in disease activity (BASDAI), physical func-
tion (BASFI), cardiorespiratory fitness (peak oxygen
volume (VO2)), body composition (% total and abdom-
inal fat) and arterial stiffness markers (augmentation
index and pulse wave velocity). Therefore, cardiovascu-
lar risk factors were reduced by this type of interven-
tion [62] (2B).
Aquatic exercise
A clinical trial compared aquatic exercise (20 sessions:

5 sessions per week for 4 weeks) with home-based exer-
cise after a practical demonstration in 69 patients with
AS. All study parameters (pain, BASMI, BASFI, BASDAI
and SF-36) were significantly improved after 4 and 12
weeks in both groups. The intergroup comparison
showed significant differences in pain and in six of the
eight components of the SF-36, favoring aquatic exercise
[63] (2B). In another RCT, 30 patients with axial SpA
were allocated to an aquatic exercise and stretching pro-
gram (24 sessions: 3 sessions per week for 8 weeks) or to
the control group (no training). Quality of life (SF-12),
physical function (BASFI) and disease activity (BASDAI)
only significantly differed between the pre- and post-
intervention periods in the treatment group (effect sizes
ranging from 0.44 to 0.66) [64] (2B).
However, it is important to emphasize that an exercise

test could be requested before recommending some
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physical activity for AS patients, regardless disease
activity, functional or mobility impairment, as well as
concomitant diseases or other medications [65] (2B).
Recommendation

Physical rehabilitation programs should be indicated for and offered to
all patients diagnosed with axial spondyloarthritis during all stages of
the disease. Level of evidence: 1A; Strength of recommendation: A
(strong); Degree of agreement: 9.8.
Programs specifically focused on improving mobility are primarily
recommended, although programs focused on improving endurance
and cardiorespiratory fitness are also beneficial. Level of evidence: 2A;
Strength of recommendation: B (moderate); Degree of agreement:
9.6.

5. What is the evidence for the use of glucocorticoids in
patients with axial SpA?
Systemic glucocorticoids
A double-blind study compared a single pulse therapy

with two doses of methylprednisolone (375 mg versus
1000 mg in an IV injection for 3 days) in the treatment
of 17 patients with AS who were unresponsive to
NSAIDs with a 180-day follow-up. The study showed
improvements in mobility, pain and morning stiffness
following the administration of both doses, with less per-
sistent effects on pain (the median time to requiring re-
introduction of analgesics and/or NSAIDs was 8 days at
the lowest dose and 25 days at the highest dose) than on
morning stiffness (pretreatment levels were reached after
90 and 120 days of treatment with the lowest and highest
dose, respectively) and mobility (improvement was ob-
served throughout the follow-up period of 180 days). No
significant difference in any outcome was observed be-
tween doses, but the very small sample size precluded
this comparison. No serious adverse event was observed
during the 180-day follow-up period [66] (2B). Another
study with a retrospective design and a small sample size
(n = 15) observed BASDAI improvement (7.4 ± 1.5 at
baseline) after pulse therapy with methylprednisolone
(250–500 mg per day for 3–5 days) from the first post-
treatment evaluation (on the day after treatment, 3.9 ±
2.4, p < 0.001) to the 3-month (5.3 ± 1.8, p < 0.001) and
12-month (5.4, p < 0.001) evaluations [67] (2C). Con-
versely, the use of low-dose oral glucocorticoids (5.0 mg/
day of modified-release prednisone) was evaluated in a
12-week uncontrolled study, which included 57 individ-
uals with axial SpA who were refractory, intolerant to or
contraindicated for NSAIDs. In the initial evaluation,
73.7% patients used a synthetic disease-modifying anti-
rheumatic drug (DMARD; methotrexate (MTX), sulfa-
salazine (SSZ) or leflunomide (LFL)) and 7% used a
TNFα inhibitor; the doses remained stable throughout
the study. The results showed a significant decrease in
disease activity (from 5.5 ± 2.6 to 3.0 ± 2.8 on the BAS-
DAI; p = 0.001), but not concerning mobility (BASMI) or

enthesitis index (Maastricht Ankylosing Spondylitis
Enthesitis Score – MASES). No serious adverse event
was observed during the 12-week follow-up period [68]
(2C). Another short-term randomized, placebo-
controlled trial, which included 34 patients with AS,
found that daily treatment with two oral doses of pred-
nisolone (20 or 50mg) for two weeks improved activity
indices compared with the placebo. Although the treat-
ment group showed no significant improvement in the
primary outcome (BASDAI50), the 50 mg/day dose led
to significant decreases in BASDAI (2.39 [1.38–3.40],
p = 0.03) and ASDAS-CRP scores (1.56 [0.93–2.20], p =
0.01), whereas the dose of 20 mg/day only produced a
significant decrease in the ASDAS-CRP score (1.16
[0.45–1.88], p = 0.004) [69] (2B). A cohort study (n =
830) evaluated the safety of low daily oral doses (pred-
nisone up to 10 mg or an equivalent dose) by comparing
the incidence of adverse effects in AS patients users (n =
555) and nonusers (n = 275). The study found higher in-
cidence of skin adverse effects, such as acne, hematomas
and infections (22.2 vs 6.6/1000 patient-years (PY); p =
0.003) among users. However, when considering a mean
follow-up period of 1.6 years (0.5–15) and a total of 1801
PY of exposure to glucocorticoids, the study did not de-
tect differences related to low bone mass or lipids and
glucose serum levels changes [70] (2B).
Infiltration with glucocorticoids
In an open-label and uncontrolled study, an ultrasound-

guided retro-calcaneal bursa injection of 20mg of methyl-
prednisolone in 18 patients with SpA (27 cases of symp-
tomatic Achilles enthesitis treated) improved pain (visual
analog scale (VAS): 7 [4–10] vs 3 [0–7]; p < 0.0001) and
ultrasound parameters (reduced tendon thickness and vas-
cularity, peritendinous edema and bursitis and power
Doppler signal intensity) after 6 weeks, without any com-
plication documented until the last evaluation of each pa-
tient in the study (3 to 12months) [71] (2C). A systematic
literature review (which included only 5 studies, with only
one RCT) questions the long-term effects of infiltration of
glucocorticoids on the Achilles tendinopathy in general
(not only in patients with SpA) and highlights the risk of
tendon injuries and rupture [72] (2A).
An uncontrolled trial included 66 patients with axial

SpA who experienced inflammatory back pain for at
least two months without an improvement after 4 weeks
of NSAID use and were treated with a computed
tomography (CT)-guided intraarticular injection of 40
mg of triamcinolone acetate into the sacroiliac joints.
The results showed a significant reduction in pain
intensity (as assessed using the VAS) from 2 weeks (±1)
to 10months (±5) after the intervention. A reduction in
the levels of serum inflammatory markers (ESR and
CRP) and bone marrow edema on SIJ MRI were also
observed [73] (2C).
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Recommendation

Long-term use of systemic glucocorticoids to treat axial spondyloarthritis
is not recommended. Level of evidence: 5; Strength of
recommendation: D (very weak); Degree of agreement: 9.6.
Patients with symptomatic peripheral enthesitis can undergo
peritendinous glucocorticoid injections. Caution is advised because the
procedure may increase the risk of rupture, particularly in the Achilles
tendon. Level of evidence: 2A; Strength of recommendation: B
(moderate); Degree of agreement: 9.2.
Patients with isolated buttock pain who are unresponsive to treatment
with nonsteroidal anti-inflammatory drugs (NSAIDs) may experience
short-term benefits from an intraarticular injection of triamcinolone acet-
ate in the sacroiliac joints. Level of evidence: 2C; Strength of recom-
mendation: B (moderate); Degree of agreement: 8.5.

6. In which situations is the continuous use of NSAIDs
recommended for patients with axial SpA?
Based on evidence of high-to-moderate quality, an exten-

sive systematic review and meta-analysis (Cochrane) pub-
lished in 2015 (including 35 studies published until June
2014 and including 4356 patients with axial SpA) concluded
that both traditional NSAIDs and cyclooxygenase-2 (COX-
2) inhibitors (coxibs) are more effective than the placebo for
improving pain, disease activity (BASDAI) and physical func-
tion (BASFI) in 6–12weeks), with no significant differ-
ences in benefits or damages between the two classes
of NSAIDs [74] (1A). Another systematic review and
Bayesian network meta-analysis included 26 studies
with 3410 patients (of whom approximately 60% over-
lapped with the Cochrane review mentioned above) by
limiting the diagnosis to AS and compared 20 different
NSAIDs. The authors also concluded that the evidence
was insufficient to consider that any NSAID is more
effective in treating AS than the other drugs [75] (1A).
Other studies published after these reviews corrobor-
ate the similarity between coxibs and non-selective
NSAIDs. A comparison between two doses of cele-
coxib (200 mg and 400 mg daily) and diclofenac (150
mg daily) did not detect differences in improving pain
and adverse effects in 330 AS patients [76] (1B). The
efficacy and tolerance/safety study of etoricoxib (daily
doses of 60 and 90 mg) in AS patients had similar re-
sults to naproxen at dose of 1000 mg/day [77] (1B).
Inhibition of radiographic progression
Based on the current evidence, the continuous use of

NSAIDs by AS patients might reduce the radiographic
progression of spinal damage (new bone formation),
although no clinical trial comparing the use of NSAIDs
with placebo for this outcome has been published to date.
A RCT compared continuous and on-demand use of
NSAIDs (celecoxib). At the end of the study (after 24
months of follow-up), although significant differences in
activity levels (BASDAI) and physical function (BASFI)
were not observed between the two groups, radiographic
progression, as assessed using the mSASSS, was three
times higher in patients treated with the on-demand

regimen than in patients treated with the continuous regi-
men (0.4 ± 1.7 vs 1.5 ± 2.5; p = 0.002). The frequency of ad-
verse events, namely, hypertension, abdominal pain and
dyspepsia, was higher in the continuous regimen group but
was not significantly different from the on-demand regi-
men group [78]. Subgroup and post hoc analyses of this
trial suggested that the benefit is greater in or even exclu-
sive to patients at greater risk of radiographic progression
(patients with elevated inflammatory tests, high rates of
disease activity, and pre-existing syndesmophytes) [79]
(1B). Another (retrospective) study reported similar results.
In 88 patients with AS of the German Spondyloarthritis In-
ception Cohort (GESPIC), more intense use of NSAIDs
(defined by the intake of doses ≥50% of the recommended
maximum dose for each NSAID) compared with less in-
tense use (NSAID index <50% of the maximum recom-
mended dose) was associated with a lower likelihood of
radiographic progression (defined as worsening ≥2 units on
the mSASSS), with an OR of 0.15 (95% CI 0.02–0.96; p =
0.045), even after adjustment for baseline structural dam-
age, CRP levels and smoking. Conversely, in 76 patients
with non-radiographic axial SpA in the same cohort, the
same difference in radiographic progression was not ob-
served between intense or non-intense NSAID users, most
likely due to the generally low frequency of new bone for-
mation in this subgroup [80] (2C). However, opposite re-
sults were obtained in another prospective study known as
ENRADAS (Effects of NSAIDs on Radiographic Damage
in Ankylosing Spondylitis). In this randomized, multicenter
trial, whose primary outcome was the difference in spinal
radiographic progression measured using the mSASSS, pa-
tients with AS were randomly allocated to continuous
treatment with diclofenac (150mg/day) or to on-demand
treatment. At the end of the two-year follow-up period,
both groups showed significant radiographic progression,
with no differences between individuals from the continu-
ous regimen and on-demand regimen groups (OR = 1.3
with a 95% CI of 0.7–1.9 versus OR = 0.8 with a 95% CI of
0.2–1.4, respectively). No differences regarding adverse
events were observed between the two groups [81] (1B).
The evident contradiction between these results, including
two clinical trials with very similar designs, indicates that
the possible beneficial effect of NSAIDs on new bone for-
mation is not clearly established.
Recommendation

NSAIDs should be indicated as the first-line treatment for active and
symptomatic axial SpA. Level of evidence: 1A; Strength of recommen-
dation: A (strong); Degree of agreement: 9.8.
There is no evidence that a specific NSAID can be considered superior
to the other NSAIDs. Level of evidence: 1A; Strength of
recommendation: A (strong); Degree of agreement: 9.3.
Evidence on the effect of NSAIDs on reducing radiographic progression
in patients with axial SpA is conflicting. Level of evidence: 1B; Strength
of recommendation: B (moderate); Degree of agreement: 9.3.
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7. What is the evidence for the use of synthetic disease-
modifying antirheumatic drugs (methotrexate, sulfasalazine
and leflunomide) in patients with axial SpA?
Methotrexate
A systematic review and meta-analysis showed the

evidence regarding the effects of methotrexate in AS
patients was insufficient. However, it is important to
highlight that only 5 clinical trials were included
(256 patients), with heterogeneity related to out-
comes and treatments, hampering the its validity [82]
(2A). Of the studies included in the review, only one
randomized, placebo-controlled trial showed positive
results in 35 patients with AS who were treated with
methotrexate at a dose of 7.5 mg/week for 24 weeks.
In this study, an improvement ≥20% in five of the
eight following items was considered a response: a)
morning stiffness intensity, b) physical well-being, c)
BASDAI, d) BASFI, e) HAQ-S, f) physician global
assessment (PGA), and g) patient-reported disease
activity. The results showed a higher percentage of
responsive patients in the treatment group than in
the placebo group (53% vs 11%). In the intention-to-
treat (ITT) analysis, an NNT = 3 was found, with
BASDAI, BASFI and HAQ-S, and other PROs
(patient-reported outcomes) improvements, with no
differences in the reported frequency of adverse
events [83] (2B). In a 1-year randomized clinical trial
(RCT) with 51 AS patients, a weekly 7.5-mg dose of
methotrexate had no additional benefit in improving
activity, mobility or physical function parameters
compared to the use of naproxen alone, with the
exception of the PGA [84] (2B). Another 24-week
RCT with 30 AS patients showed no significant
difference between the groups [85] (2B). When comparing
the use of methotrexate with placebo in patients with AS
using infliximab, the results were also conflicting. An
open-label, non-randomized, small-scale (n = 19) trial with
a high risk of bias (the compared groups were heteroge-
neous with respect to previous exposure to treatments)
observed a better BASDAI50 and ASAS50 response in the
methotrexate group than in the placebo group [86] (2C).
In another trial, 123 patients were allocated to an on-
demand regimen of infliximab after conventional infusion.
Of these individuals, 62 patients were treated with metho-
trexate (at a maximum dose of 12.5mg per week) and 61
received anti-TNFα alone. After 52 weeks, no significant
differences were found, according to the ASAS definition
on improvement outcomes [87] (2B).
Thus, there is no agreement regarding the type of

benefit or subpopulation in which the methotrexate
could be used [88–90] (2C). Methotrexate also reduced
the incidence of anterior uveitis (from 2.05/PY to 0.21/
PY, p < 0.0001) in a small observational study that
included 21 patients with recurrent acute anterior

uveitis, 8 of whom (38%) had a positive HLA-B27 test
[91] (2C).
Sulfasalazine
Eleven clinical trials were included in a systematic

literature review (Cochrane) published in 2005 and
updated in 2014, and the effects of sulfasalazine in
patients with AS (n = 895) were assessed. The authors
concluded that the evidence did not support any
beneficial effect of the drug on reducing pain, disease
activity or radiographic progression or on improving
physical function or mobility. ESR and spinal stiffness
were the only significantly improved outcomes, although
with very small effect sizes and without clinical
significance (−4.8 mm/h [95% CI −8.8 to −0.8] for ESR;
and − 13.9 mm [95% CI −22.5 to −5.2] in a 100-mm vis-
ual scale for stiffness). In addition, the risk of treatment
discontinuation due to adverse effects increased by 47%,
with reports of severe adverse reactions (erythematous
rash, nausea, anorexia and, insomnia) [92, 93] (2A).
Another study that was not included in the

aforementioned review also assessed “non-radiographic
patients”. This RCT included 230 patients who showed no
improvement after 24 weeks of treatment with 2 g of
sulfasalazine per day compared to the placebo-treated
group. Surprisingly, in the subgroup without peripheral
arthritis, the BASDAI score improved significantly (due to
the exclusive improvement in the spinal pain and spinal
stiffness components) [94] (2B).
Two studies with the TNFα inhibitor etanercept used

sulfasalazine (2–3 g per day) as an active comparator
from which some evidence of efficacy was deduced. One
trial allocated 187 patients with active AS to treatment
with sulfasalazine. After 16 weeks, 52.9% of these
patients achieved the ASAS20 response and 15.5%
showed partial remission according to the ASAS
definition [95] (2C). In the other trial (ESTHER), 36
patients with active, non-radiographic axial SpA received
sulfasalazine for 48 weeks. At the end of the study, 42%
of the treated patients achieved the ASAS20 response,
31% achieved the ASAS40 response, 19% achieved ASAS
partial remission and 28% achieved the BASDAI50 re-
sponse [96] (2C).
According to an observational study (NOR-DMARD),

arthritis predicted the response (at 3 months) to
sulfasalazine in 181 patients with axial SpA who received
this drug as a first-line treatment (ΔBASDAI -1.4 [1.9]
when arthritis was present vs − 0.3 [1.7] when absent;
p = 0.008). In addition, the 3-year drug survival rate was
higher in patients with peripheral arthritis than in
patients without arthritis (0.22 vs. 0.10 respectively,
p = 0.03) [97] (2C).
A RCT evaluated the efficacy of sulfasalazine (2.0 g/

day target dose) combined with 90mg/day etoricoxib
compared with the NSAID alone in the treatment of 67
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individuals with axial SpA. After 6 months of follow-up,
a significant difference was observed between the per-
centage of responsive patients (clinical improvement:
ΔASDAS>1.1) in the sulfasalazine (67.7%) and placebo
(15.1%) groups, signifying a NNT = 1.90 (95%CI = 1.37–
3.12). The mean improvements in the BASDAI (3.29 ±
0.97 vs 1.47 ± 0.99) and BASMI (3.10 ± 0.87 vs 1.32 ±
0.88) scores were also significantly higher in the sulfa-
salazine group than in the placebo group [98] (2B).
Another possible effect of sulfasalazine is to reduce the

incidence of anterior uveitis flares in patients with axial
SpA, according to data from two studies: an
observational study (n = 10) in which the annual
incidence dropped from 3.4 to 0.9 (p = 0.007) and a
randomized clinical trial (n = 22) in which the relative
risk of new episodes of acute anterior uveitis between
the treatment (0.47/year) and placebo (1.06/year) groups
was 0.44 (95% CI 0.30–0.64) [99, 100] (2C).
Leflunomide
Only one RCT has assessed the effects of leflunomide

in patients with AS. After 24 weeks, the percentage of
the 45 patients who responded to leflunomide was 27%,
according to the ASAS20 criterion, a value that is
similar to that of the placebo group (20%). Significant
differences in the disease activity (BASDAI), functional
(BASFI) and mobility (BASMI) indices, pain and joint
edema were not observed. However, the risk of adverse
events, such as gastrointestinal disorders, respiratory
infections, dermatitis, fatigue, venous thrombosis and
elevated liver enzyme levels increased by 20% (NNH = 5)
[101] (2B). A 24-week open-label study with only 20
patients with AS was the only study to observe a sig-
nificant (p = 0.039) improvement exclusively in the
peripheral component (mean joint counts were 1.7 at
baseline and 0.2 after 6 months), but no significant
improvements regarding BASDAI, BASMI, BASFI and
other PROs [102] (2C).
Effect of combined synthetic DMARDs on biological
therapy survival
Two observational studies aimed to answer the still

open question of whether synthetic DMARDs affect
the retention rates (drug survival) of TNFα inhibitors
in patients with axial SpA. The Swedish biologics
registry ARTIS (Antirheumatic Therapies in Sweden)
found that co-medication during the use of the first
TNFα inhibitor (n = 2420) exerted a beneficial effect,
as shown by a lower 5-year discontinuation rate in
users than in nonusers (hazard ratio (HR) 0.71, 95%
CI 0.59–0.85, p < 0.001 for AS; and HR 0.82, 95% CI
0.69–0.97, p = 0.020 for undifferentiated SpA) [103]
(2B). Conversely, the Portuguese Rheumatic Diseases
Register (n = 954) found no evidence of the same ef-
fect on retention after 13 years of follow-up (HR 1.07,
95% CI 0.68–1.68) [104] (2B).

Recommendation

The use of methotrexate and sulfasalazine is recommended for the
treatment of patients with axial SpA when peripheral arthritis is present
or in the absence of another pharmacological treatment option due to
toxicity, intolerance or contraindications. Level of evidence: 2A;
Strength of recommendation: B (moderate); Degree of agreement:
8.4.
The routine use of methotrexate or sulfasalazine as a co-medication in
patients with axial SpA who are using biologics is not recommended.
Level of evidence: 2B; Strength of recommendation: B (moderate);
Degree of agreement: 9.6.

8. What evidence of efficacy supports indications for the
use of biologics in patients with axial SpA?
Five TNFα inhibitors (anti-TNFα) are currently

available as treatments for AS: the anti-TNFα monoclo-
nal antibodies infliximab, adalimumab and golimumab;
certolizumab pegol, which is only the fragment antigen-
binding (Fab) portion of the antibody; and the TNFα re-
ceptor analog etanercept. The last four compounds are
also approved for the treatment of non-radiographic
axial SpA. The following interleukin-17 inhibitors (anti-
IL17A) are also available: secukinumab, which is ap-
proved for AS, and ixekizumab (anti-IL17A/F), which
has not yet been approved for axial SpA.
Anti-TNFα
A RCT including 69 patients with active AS (BASDAI≥4

and back pain ≥4mm – VAS) who received IV infliximab
therapy (5.0mg/kg) or placebo at weeks 0, 2 and 6
performed a primary outcome evaluation (BASDAI50) at
week 12. In this trial, 53% of patients in the treatment
group showed this response, in contrast to 9% of patients
in the placebo group (P < 0.0001, NNT = 2.3) [105] (2B).
The open-label phase of this study, using the same dose
administered every 6 weeks, confirmed a sustained re-
sponse until the third year, based on the ITT analysis.
In addition, 47% patients maintained the initial BAS-
DAI50 response until week 54, 41% until week 102
and 47.1% until week 156 [106–108] (2C). Other pub-
lications from the same study (with data from 5 and
8 years of follow-up) confirmed the persistence of the
long-term response, although without an ITT analysis,
which tends to underestimate treatment effects within
such long follow-up periods. Thirty-eight of the initial
69 patients (55%) completed the fifth year and 33
(47%) completed the eighth year. Of these patients,
25 (66%) and 21 (64%), respectively, maintained a
BASDAI score < 50% of the initial BASDAI score
[109, 110] (2C).
A much larger RCT (ASSERT study) evaluated 357 AS

patients for 24 weeks using the same disease activity
criteria, and patients were treated with infliximab (5.0mg/
kg) or placebo at weeks 0, 2, 6, 12 and 18. The drug
effectively reduced the disease activity (ASAS20
responders: 61.2% vs. 19.2% in the placebo group, NNT =
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2.4; ASAS40 responders: 47% vs. 12%, NNT = 2.8, ASAS
partial remission: 22.4% vs 1.3%, NNT = 4.7, and
BASDAI50: 51% vs. 10.7%, NNT = 2.5). Physical function
also improved (reduction of ≥2 units of the BASFI score:
47.5% vs 13.3%, NNT = 2.9), as well as BASMI (−1.0 vs
0.0, p = 0.019), and the quality of life (physical component
SF-36: −10.2 vs. 0.8, p < 0.001). No difference of the Man-
der enthesitis index (MEI) score was observed [111] (1B).
The first study assessing the efficacy of etanercept was

an American study, in which 40 patients with active AS,
defined as the presence of inflammatory back pain with
morning stiffness for at least 45 min and PROs with
moderate disease activity, were randomized to treatment
with 25mg of etanercept twice per week or placebo. At
the end of the 4-month follow-up, there was a 50% in-
crease (NNT = 2) in the response to treatment, as de-
fined by a composite index that is very similar to
ASAS20: improvement ≥20% in three of five measures of
disease activity (duration of morning stiffness, intensity
of night pain, BASFI, patient global assessment and joint
edema score) [112] (2B). Another multinational 24-week
RCT included 277 patients with active AS (score ≥ 30
mm for morning stiffness, as measured using a VAS,
and greater than two of three parameters: patient global
assessment, back pain and BASFI) who were treated with
25mg of etanercept twice per week for 24 weeks or pla-
cebo. The results showed a 31% increase (NNT = 3.2) of
ASAS20 after 12 weeks and a 35% increase (NNT = 2.9)
of ASAS20 and a 13% increase (NNT = 7.7) of ASAS
partial remission, as well as BASDAI, BASFI and BASMI
[113] (1B). The open-label extension of this trial in-
cluded 200 of the initially included patients (72%), who
were followed until week 96. All patients who were ini-
tially treated with placebo started receiving etanercept.
After 24 weeks, 70% of these patients also achieved
ASAS20. At the end of two years, 74, 61, and 46% of pa-
tients who received the active drug (treatment group)
for 96 weeks and 78, 54, and 38% of patients who re-
ceived the drug for 72 weeks (placebo-treated group)
achieved ASAS20, ASAS50 and ASAS70, respectively,
suggesting a sustained response [114] (2C). Finally, the
follow-up for up to week 192 consisted of 126 individ-
uals of the 277 included in the original trial (45.5%). The
percentages of patients who achieved ASAS20, ASAS40
and ASAS partial remission responses were 81, 69 and
44% in the treatment group (etanercept administered
from the beginning of the trial) and 82, 68 and 28% in
the placebo-treated group (etanercept administered after
week 24) [115] (2C).
A small trial performed in four German centers

included 30 patients, of whom 14 were randomly
allocated to the treatment group (25 mg of etanercept
twice per week) and 16 to the placebo group in a
double-blind phase (6 weeks). After this phase, all

patients received etanercept for 12 weeks and then dis-
continued this medication and were followed for another
12 weeks. The 6-week treatment resulted in a 51% im-
provement in BASDAI50 response (NNT = 2.0). The
mean time (standard deviation) until reactivation (BAS-
DAI≥4 and global assessment by the physician ≥4 in a
0–10-point VAS) was 6 (±3) weeks. Twenty-six of the 30
initial patients were included in the extension, of which
all patients resumed the medication. In week 54, 58% pa-
tients had achieved a BASDAI50 response and 31%
achieved ASAS partial remission. In addition, 21 of 26
(81%) patients completed 2 years of follow-up treatment,
and 16 (62%) completed 7 years. Of these 16 patients,
31% achieved ASAS partial remission and 44% patients
achieved the inactive disease criteria according to the
ASDAS [116–118] (2B). Another RCT was conducted at
14 European centers and included 84 patients with ac-
tive AS who received 25 mg of etanercept twice per week
(n = 45) or placebo (n = 39) for 12 weeks. The results
showed a 37% increase (NNT = 2.7) of ASAS20 response
and a 50% increase (NNT = 2.0) of ASAS50 response,
but no significant difference concerning ASAS70 re-
sponse, despite the numerical difference favoring the
drug group (24.4% vs 10.3%) [119] (1B). The effect of
etanercept was also assessed on a subpopulation of pa-
tients with advanced and severe AS (namely, two inter-
vertebral adjacent bridges and/or fusion at the lumbar
spine, three intervertebral adjacent bridges and/or fusion
at the thoracic spine, or two intervertebral adjacent brid-
ges and/or fusion at the cervical spine). The patients
were treated with 50mg of etanercept per week (n = 39)
or the placebo (n = 43) for 12 weeks. There was im-
proved in the following parameters: 34% increase
(NNT = 2.9) of ASAS20, 21% increase (NNT = 4.8) of
ASAS40, 23% increase (NNT = 4.4) of BASDAI50 re-
sponse, and 13% increase (NNT = 7.7) of ASAS partial
remission. After 12 weeks, the results also showed sig-
nificant BASDAI (−2.6), BASFI (−2.2), BASMI (−0.57)
improvement. In addition, some lung function parame-
ters were also improved: vital capacity (VC) of 2.88% (ef-
fect size = 0.17) and forced VC (FVC) of 3.75% (effect
size = 0.24) [120] (1B). The ESTHER trial included pa-
tients with axial SpA (AS and non-radiographic axial
SpA) who had experienced symptoms for less than five
years and active inflammation in the axial skeleton on
MRI. Patients were randomly allocated to treatment with
50mg of etanercept/week (n = 40) or sulfasalazine (n =
36) for 12 months. At the end of this period, non-
remitted patients continued in an open-label extension
of the study, receiving long-term treatment with etaner-
cept. Remitted patients discontinued the medication, re-
suming etanercept upon exacerbation. A significantly
greater improvement in inflammation scores (SIJ and
spinal MRI) was observed in the anti-TNFα-treated
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group than in the sulfasalazine-treated group. Signifi-
cantly greater improvements were also observed regard-
ing BASDAI, BASFI, MASES, EQ-5D and ASQoL. The
efficacy and safety data from the two groups were simi-
lar. A similar long-term response level was also observed
(3-year follow-up) [96, 121, 122] (2C). Another RCT
(EMBARK) recruited 215 individuals with non-
radiographic axial SpA who had experienced symptoms
for up to five years. These individuals were randomly al-
located to etanercept (50 mg/week) or placebo. After 12
weeks, the improvement of ASAS40 response was 16%
better (NNT = 6.0) in the treatment group than placebo.
The disease activity scores on SIJ and spinal MRI were
also better in the treatment group than in the placebo
group. A subgroup analysis observed correlations be-
tween CRP levels and sacroiliac inflammation on MRI
(Spondyloarthritis Research Consortium of Canada
(SPARCC) MRI scoring system) with an improved re-
sponse. After 12 weeks, all patients received etanercept
and were followed in an open-label extension study for
another 36 weeks. The percentages of patients achieving
the ASAS40 response who were initially allocated to eta-
nercept and to placebo in week 48 were 52 and 53%, re-
spectively [123, 124] (1B).
A systematic review with a meta-analysis involving

1570 participants compared the efficacy of etanercept in
Caucasians with the Chinese population by calculating
the relative risk (RR) of achieving ASAS20 (RR = 2.36,
95% CI 2.03–2.74) and ASAS40 (RR = 2.81, 95% CI
2.01–3.92) responses and ASAS partial remission (RR =
4.31, 95% CI 2.52–7.37) with treatment versus placebo
[125] (1A).
The ATLAS study, a 24-week RCT with primary out-

comes measured at week 12 and a 5-year open-label exten-
sion, included 315 patients with AS who were unresponsive
to NSAIDs and treated with adalimumab at a dose of 40
mg every other week (n = 208) or placebo (n = 107). After
12 weeks, the results showed a 37.6% increase of the
ASAS20 response (NNT= 2.7), a 26.8% increase of ASAS40
response (NNT= 3.7), and a 17% increase of ASAS partial
remission (NNT= 5.9). In weeks 12 and 24, the treatment
and control groups showed significant differences in im-
provement (BASDAI, BASFI, BASMI and MASES. The
ASAS20 and ASAS40 responses and ASAS partial remis-
sion persisted for two years after treatment and were 64.5,
50.6 and 33.5%, respectively. A 3-year follow-up of these
patients revealed a sustained response that was measured
using the BASDAI, BASFI, SF-36 (summary of physical
components) and ASQoL, and 125/208 (60%) patients of
the group that was initially allocated to the adalimumab
arm completed the 5th year of follow-up. Of these patients,
70 and 77% achieved ASDAS40 and BASDAI50 responses,
whereas 51 and 56% met the ASAS partial remission and
ASDAS inactive disease criteria [126–129], respectively

(1B). A RCT published in 2008, even before the publication
of the ASAS criteria (2009), which defined the concept of
non-radiographic axial SpA, included patients (n = 46) with
inflammatory back pain and a positive HLA-B27 test or in-
flammation on SIJ or spinal MRI and the absence of radio-
graphic sacroiliitis. After 12 weeks, the use of adalimumab
(40mg every other week) led to a higher percentage of pa-
tients achieving the ASAS40 response compared to individ-
uals treated with placebo (54.5% vs 12.5%, NNT= 2.4). The
same level of response was observed in the placebo group
after the switch to treatment and was maintained until
week 52 of the open-label phase [130] (1B). Another large
study (n = 185), which was already using the 2009 ASAS
criteria, also evaluated the efficacy of 40mg of adalimumab
every two weeks for the treatment of active non-
radiographic axial SpA (BASDAI≥4, axial pain VAS ≥ 4,
and an inappropriate response, intolerance or contraindica-
tions to NSAIDs). Similar results were observed after 12
weeks. Compared with the placebo group, a significant 21%
increase of ASAS40 response (NNT= 4.8), 11% increase of
ASAS partial remission (NNT= 9), and 20% increase of re-
mission according to ASDAS inactive disease (NNT= 5)
were observed. Significant differences were also observed in
the improvements in the BASDAI, ASDAS, HAQ-S, SF-36
and SPARCC activity scores on SIJ and spinal MRI. No
differences in improvements regarding BASFI, BASMI
and MASES were observed between the adalimumab
and placebo groups. Elevated CRP levels at baseline and
objective inflammation intensity on SIJ MRI were asso-
ciated with an improved response [131] (1B). A meta-
analysis included 8 clinical trials assessing the effects of
adalimumab in AS. In the week 12, the risk ratio (or
RR) of achieving ASAS20 and BASDAI50 was RR = 2.26
(95% CI 1.85–2.75) and RR = 2.82 (95% CI 2.14–3.71),
respectively [132] (1A).
When subcutaneously treated with golimumab (50mg/

4 weeks), patients with active AS (BASDAI≥4, spinal pain
VAS ≥ 4 and inadequate response to prior use of NSAIDs
or synthetic DMARDs) achieved the following results
compared with placebo: 37.6% increase of ASAS20
response (NNT = 2.7) and 30.5% increase in BASDAI50
(NNT = 3.3) as early as week 14; a 28.1% increase of
ASAS40 response (NNT= 3.6) and 36.1% increase of
BASDAI50 (NNT= 2.8) in week 24. Patients who received
golimumab also showed significantly greater BASDAI,
BASFI, SF-36 improvements, as well as sleep quality (Jen-
kins Sleep Evaluation Questionnaire (JSEQ). However, no
improvement regarding the BASMI [133] (1B). The 5-year
follow-up of those patients showed a sustained response
[134, 135] (2C). Similar results were observed in a Chinese
trial (n = 213) in which the treatment with golimumab in-
creased the ASAS20 response by 24.3% (NNT= 4.1) after
14 weeks and by 27.1% (NNT= 3.7) after 24 weeks in a 1-
year follow-up [136] (2B). The efficacy of golimumab in
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patients with non-radiographic axial SpA was also
assessed in 198 patients (GO-AHEAD study RCT) with
the disease for up to five years who were randomly allo-
cated to treatment with golimumab (50mg/4 weeks) or
placebo. At week 16 of follow-up, more patients treated
with golimumab achieved clinical responses than patients
treated with placebo, with significant differences of 31.1%
of ASAS20 (NNT= 3.2) and 33.7% of ASAS40 (NNT= 3)
responses. Consistent with the results from other clinical
trials analyzing this population of patients with non-
radiographic axial SpA, no significant difference in
ASAS20 or ASAS40 responses was observed between the
golimumab and placebo treatments in the subgroup of pa-
tients without objective sings of inflammation (with nor-
mal CRP levels and without sacroiliitis on MRI) [137]
(1B). Another route of administration of golimumab (IV
injection) was tested in a 28-week RCT (40 centers from 8
countries) that included 208 patients with active AS (BAS-
DAI≥4; axial pain VAS ≥ 4; ultrasensitive CRP ≥0.3mg/dl)
who were randomly allocated to treatment with 2mg/kg
golimumab at weeks 0, 4, 12 and every 8 weeks thereafter
or with placebo. In this trial, 14.4% [30] of the individuals
had already used another anti-TNFα antibody without pri-
mary treatment failure, and 5.8% (12) patients already
showed complete spinal ankylosis at baseline. At week 16,
the ASAS20, ASAS40 and BASDAI50 responses were
achieved in the golimumab group, but not the placebo
group: 73.3% vs 26.2% (NNT= 2.1), 47.6% vs 8.7% (NNT=
2.6), and 41% vs 14.6% (NNT= 3.8), respectively. Remis-
sion according to the ASDAS inactive disease criteria oc-
curred in 17.1% patients (NNT= 5.8), as well as ASAS
partial remission in 12.3% patients (NNT = 8.1). The
BASFI score also improved to a significantly greater
extent in the treatment group (−2.4 vs − 0.5; p <
0.001) [138] (1B).
The efficacy of certolizumab pegol was assessed in the

RAPID-axial SpA, which included 325 patients with active
axial SpA, of whom \147 with non-radiographic axial SpA
and they were randomly allocated to treatment with two
certolizumab pegol dosing regimens (doses of 200mg every
two weeks and 400mg every four weeks) or placebo. At
baseline, 16% had already used another anti-TNFα anti-
body, without discontinuation due to primary treatment
failures. At week 12, the ASAS20 response was achieved by
57.7 and 63.6% patients receiving doses of 400 and 200mg
of certolizumab pegol, respectively, compared with 38.3%
patients treated with placebo (NNT= 5.2 and 3.95 for the
two dosing regimens, respectively). Significant increases in
ASAS40 responses of 25.4% (NNT= 3.9) and 31% (NNT=
3.2) were observed for patients receiving both dosing regi-
mens, respectively. ASAS partial remission increased by
19.7% (NNT= 5.1) and 20.6% (NNT= 4.8) with the two
certolizumab pegol dosing regimens compared to the pla-
cebo. In addition, the ASDAS inactive disease status was

achieved by 25.2 and 20.6% patients receiving the two dos-
ing regimens compared with 0% in the placebo group
(NNT= 4 and 4.8). Altogether, the two arms of the treat-
ment resulted in significant improvements of BASFI, BAS-
DAI, BASMI and ASDAS compared with placebo, at both
weeks 12 and 24 [139] (1B). A sustained response was
assessed at the 96th week and up to the 4th year of follow-
up, when 67% (218/325) participants continued receiving
the drug in the study, of whom 31.4% met the ASDAS in-
active disease criteria [140, 141] (2C).
Anti-IL17
In the MEASURE 1 and MEASURE 2 phase III trials,

the anti-IL17A monoclonal antibody induced a significant
reduction in signs and symptoms attributed to active AS
(BASDAI≥4; axial pain VAS ≥ 4), at week 16 of follow-up.
In the MEASURE 1 trial (n = 371), the patients in the
treatment group received IV injections of 10mg/kg secu-
kinumab at weeks 0, 2 and 4, followed by maintenance
therapy with 75 or 150mg every 4 weeks. In the MEAS-
URE 2 trial (n = 219), the antibody was subcutaneously
(SC) injected (with 75 or 150mg secukinumab) at weeks
0, 1, 2 and 3, followed by SC maintenance therapy every 4
weeks. In the MEASURE 1 trial, the ASAS20 response
was reached at week 16 by 61, 60 and 29% patients treated
with 150mg, 75mg and placebo, respectively (p < 0.001
for both comparisons with placebo [NNT= 3.1 for 150mg
and NNT = 3.2 for 75mg]). Conversely, in the MEASURE
2 trial, these rates were 61, 41 and 28% (p < 0.001 for 150
mg vs placebo [NNT = 3] and p = 0.10 for 75mg vs pla-
cebo). Therefore, SC injections (less intense and equally
effective) and a 150-mg maintenance dose, but not a 75-
mg dose (ineffective), were chosen as the best treatment.
These response levels were maintained until week 52 in
both studies (63% for both). In terms of the most clinically
relevant secondary outcomes and considering only indi-
viduals who received the maintenance dose of 150mg
(which is the dose approved in Brazil for AS), 42 and 36%
patients achieved ASAS40 at week 16 and 51 and 49% pa-
tients achieved this response at week 52 in the MEASURE
1 and MEASURE 2 trials, respectively. In terms of ASAS
partial remission, 15% (MEASURE 1) and 14% (MEAS-
URE 2) of patients achieved this condition at week 16
and 22% (in both studies) at week 52 [142] (1B). Compar-
ing bio-naïve (n = 134) and anti-TNFα failure (n = 85) pa-
tients, it was shown good efficacy in both scenarios,
although with smaller effect size (NNT = 2.7 for ASAS20
in the first group and NNT= 3.9 in the second group)
[143] (1B). The levels of total spinal pain, night pain and
fatigue (measured using the FACIT-fatigue scale) in indi-
viduals with or without elevated CRP levels at baseline
and in patients who had or had not been treated with an
anti-TNFα antibody were significantly decreased com-
pared with patients treated with the placebo at week 16,
with a sustained response until week 104 [144] (1B). The
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clinical responses observed at week 24 were sustained
until the third year of follow-up [145–147] (2C).
Ixekizumab, another anti-IL17 antibody (specific for

the IL17A homodimer and IL17A/F heterodimer),
showed efficacy in treating AS in two published phase 3
trials, COAST-V and COAST-W. The former included
341 patients with an inadequate response or intolerance
to NSAIDs who were randomly allocated (1:1:1:1) to re-
ceive 80 mg of ixekizumab SC every 2 or 4 weeks, 40 mg
of adalimumab SC every 2 weeks or the placebo. The lat-
ter group included only patients with prior exposure (in-
adequate response or intolerance) to one or two anti-
TNFα therapies (n = 316) and therefore the active com-
parator arm for this mechanism was not established.
The NNTs for ASAS40 at week 16 were 3.2 (95% CI
2.3–4.9) in the bio-naïve subpopulation, with no signifi-
cant difference for adalimumab, and 6.5 (95% CI 4.2–
15.2) in the subpopulation that was previously exposed
to anti-TNFα therapy [148, 149] (1B). This drug is not
yet approved for the treatment of axial SpA.
Recommendation

Based on the opinion of the rheumatologist, the use of biologics (TNFα
inhibitors or anti-IL17 antibodies) to treat active (BASDAI≥4 or
ASDAS≥2.1) and symptomatic axial SpA is recommended when the ini-
tial treatment with NSAIDs fails (disease persistence, toxicity or contrain-
dications). Level of evidence: 1A; Strength of recommendation: A
(strong); Degree of agreement: 8.9.
Biologics should be used to treat axial SpA when objective signs of
inflammation are detected, such as elevated CRP levels and/or the
presence of sacroiliitis on MRI, as these parameters predict the response,
particularly in the context of non-radiographic axial SpA. Level of evi-
dence: 1B; Strength of recommendation: A (strong); Degree of agree-
ment: 9.6.
Anti-TNF inhibitors (adalimumab, etanercept, golimumab and
certolizumab pegol) are recommended for the treatment of non-
radiographic axial SpA since had received an evidence-based approval.
Level of evidence: 1B; Strength of recommendation: A (strong); De-
gree of agreement: 9.7.

9. Do differences in efficacy exist among biologics used
to treat axial SpA patients?
To date, only three trials have performed head-to-head

comparisons between biological therapies in patients
with axial SpA.
An open-label RCT analyzed 55 AS patients who were

randomly allocated to treatment with infliximab or eta-
nercept. At 12 weeks of follow-up, significant differences
of BASDAI (3.5 versus 5.6, p < 0.005) and BASFI (3.5 ver-
sus 5.0, p < 0.005) in favor to infliximab. However, this
difference was not sustained over time (104 weeks of
follow-up). No difference of ASAS20 or ASAS40 re-
sponses was identified between groups at the 2nd, 12th
or 104th weeks of follow-up [150] (2B).
A phase I (the primary endpoint was to show

pharmacokinetic equivalence) randomized, double-blind,
multicenter clinical trial (PLANETAS study) compared
the efficacy of infliximab with one of its bio-similar (CT-
P13) in patients with AS (n = 250, 125 in each treatment
arm) for 30 weeks. The ASAS20 and ASAS40 responses
observed at week 30 in the biosimilar and original groups,
were: 70.5% vs 72.4% (OR = 0.91, 95% CI 0.51–1.62) and
51.8% vs 47.4% (OR = 1.19, 95% CI 0.70–2.00), respect-
ively, with no significant differences between treatment
groups [151] (2B).
Another open-label RCT compared the survival of pa-

tients receiving each drug and the disease activity, ac-
cording to ASDAS-CRP, in patients with AS who were
treated with etanercept (n = 163) or adalimumab (n = 82)
in a real-life scenario (routine care). In a two-year
follow-up period, no difference was observed between
mean ASDAS-CRP (2.0 ± 0.9 for etanercept and 1.9 ± 1.1
for adalimumab, p = 0.624). However, the survival rate
of patients treated with etanercept was significantly
better than patients treated with adalimumab. The

Table 3 Increase in the relative frequency (%) of different outcomes and the number needed to treat (NNT) with respective 95% CIs
calculated using a normal approximation compared to the placebo. - Data were not reported in the studies. Data from different
studies were pooled when the same outcomes from the same treatments were available and when they referred to doses and/or
regimens approved in Brazil

Outcome ASAS20 ASAS40 ASAS PR

Follow-up time (weeks)

12 to 16 24 12 to 16 24 12 to 16 24

Drug % NNT (95% CI) % NNT (95% CI) % NNT (95% CI) % NNT (95% CI) % NNT (95% CI) % NNT (95% CI)

Infliximab [111] – – 42 2.4 (1.9–3.2) – – 35 2.9 (2.2–4.0) – – 21 4.7 (3.7–6.7)

Etanercept [113, 119, 120, 123] 27 3.7 (2.9–5.1) 34 2.9 (2.2–4.3) 18 5.5 (3.6–11.7) – – 13 7.5 (3.7-∞) 13 7.6 (4.9–16.9)

Adalimumab [126, 130, 131] 27 3.7 (2.8–5.2) – – 26 3.8 (3.0–5.2) 26 3.8 (2.8–5.8) 16 6.4 (4.8–9.5) 17 6.1 (4.2–10.7)

Golimumab [133, 137, 138] 37 2.7 (2.3–3.4) – – 40 2.5 (2.1–3.2) 28 3.6 (2.5–6.0) – 7.5 (4.8–16.3) – –

Certolizumab pegol [139] 22 4.5 (3.0–9.1) – – 28 3.6 (2.6–5.5) – – 20 5.0 (3.7–7.5) – –

Secukinumab [142] 36 2.8 (2.2–3.8) – – 30 3.3 (2.5–4.6) – – 12 8.1 (5.4–16.0) – –
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HR of adalimumab discontinuation compared with
etanercept discontinuation was 2.5 (95% CI 1.3–4.5,
p = 0.006) [152] (2B).
The Table 3 outlines the relative frequencies (relative

to the placebo group) of specific efficacy outcomes
during treatment with different drugs. Although
different studies with different populations are unable to
be compared so simply, interestingly, all confidence
intervals available for the same outcome overlap, at least
in the short-term follow-up of the controlled period.
Another way to infer differences regarding efficacy

among different agents is indirect comparisons meta-
analysis, using the Bayesian network or Bayesian mixed
treatment comparison (MTC). Recently, one of this
methodology was used for analysis of data from 2574 AS
patients from 16 RCTs wit adalimumab, etanercept, goli-
mumab and infliximab, concluding that no evidence
supported any difference in efficacy among these drugs
concerning the following outcomes: ASAS20, ASAS40
and BASDAI50 responses [153] (1A). Another system-
atic review (28 eligible RCTs), including patients with
non-radiographic axial SpA, also found no evidence of
efficacy differences among different TNFα inhibitors
[154] (1A). More recently, 18 RCTs (2971 AS patients),
using secukinumab database and ASAS20 as main out-
come, were indirectly compared (Bucher’s method) and
no differences were found [155] (1A).
Recommendation

The TNFα inhibitors and the IL17A inhibitors exhibit similar effect sizes
for controlling inflammatory activity in patients with axial SpA. Level of
evidence: 1A; Strength of recommendation: A (strong); Degree of
agreement: 8.9.

10. Does the safety of biologics differ in patients with
axial SpA?
Similar to the efficacy comparison, safety differences

among agents have been inferred using indirect

comparisons and meta-analyses. Table 4 outlines the
RRs of serious adverse events and treatment discontinu-
ation (both in comparison with the placebo group) re-
ported for different drugs. Interestingly, the confidence
intervals of the RRs overlap in short-term, suggesting
similar safety profiles.
Indirect comparisons and different meta-analyses (al-

beit with considerable data overlap) concluded that the
data are similar among different biologics. Moreover, the
rates of serious adverse events, including serious infec-
tions and malignancies associated with biological treat-
ments, showed no significant differences from controls
[153, 156, 157] (1A). The main limitation of the safety
analysis, as shown in Table 4 and in the meta-analyses
cited, is the low frequency of events due to the short
follow-up (short exposure time) and to the selection of
the exposed population according to the restrictive
inclusion/exclusion criteria of RCTs. Long-term safety
evidence and data that are closer to real-life scenarios
are provided by registry studies and cohort studies.
However, few of these studies have been performed spe-
cifically with patients with axial SpA, and in some stud-
ies presented below, other diagnoses, such as psoriatic
arthritis (PsA) and rheumatoid arthritis (RA), were
grouped in risk analyses.
A Canadian cohort study followed 440 patients with

axial SpA for 1712 PY of observation. Two hundred sixty-
four (60%) patients used some TNFα inhibitor in the study
period, 124 (28.2%) used a DMARD (methotrexate-15%,
sulfasalazine-10.9%, leflunomide-1.1%, and others-1.1%)
and 42 (9.5%) used glucocorticoids, with a mean dose of
14mg/day. The use of an anti-TNFα inhibitor did not
exert significant effect on the incidence of infections in
general compared with the lack of use of an anti-TNFα in-
hibitor. The incidence rates in the exposed and control
groups were 19/100 PY vs 14/100 PY, respectively, with an
OR adjusted for several cofactors (comorbidities, use of
glucocorticoids and synthetic DMARDs) of 1.25 (95% CI

Table 4 Relative risks of different safety outcomes and respective 95% CIs calculated using a normal approximation. Data from
different studies were pooled when the same outcomes from the same treatments were available and when they referred to doses
and/or regimens approved in Brazil

Outcome Serious adverse effects Discontinuation for any cause

Follow-up time (weeks)

12 to 24

Drug Relative risk 95% CI Relative risk 95% CI

Infliximab [111] 1.30 0.28–6.12 0.78 0.14–4.15

Etanercept [113, 119, 120, 123] 0.84 0.37–1.91 0.81 0.47–1.42

Adalimumab [126, 130, 131] 1.59 0.49–5.06 1.49 0.65–3.39

Golimumab [133, 137, 138] 0.94 0.35–2.56 1.19 0.52–2.75

Certolizumab pegol [139] 1.18 0.43–3.36 0.74 0.34–1.58

Secukinumab [142] 0.81 0.34–1.92 0.55 0.26–1.16
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0.90–1.73). In the multivariate analysis, only the use of
DMARDs increased the risk of infections with an OR of
1.73 (95% CI 1.21–2.48, p = 0.003) [158] (2B). A system-
atic review included 10 RCTs and 51 observational studies
to compare the risk of adverse effects of 13 immunomod-
ulators (biologics and target-specific molecules). The rates
of adverse effects, discontinuation due to adverse effects,
serious adverse effects, death, serious infections, tubercu-
losis, herpes zoster and malignancies were analyzed as
outcomes of interest. However, 70% of the studies were
conducted with patients diagnosed with RA, thus limiting
the power of the analysis for axial SpA patients. Neverthe-
less, the outcome of discontinuation due to adverse effects
was higher for infliximab than for adalimumab and eta-
nercept in patients with AS, RA and PsA [159] (2A).
Two South Korean studies on the risk of tuberculosis

(TB; South Korea is considered a country with an
intermediate TB burden) have shown contradictory results
regarding the effect of exposure to anti-TNFα therapy on
the risk of TB. One of the studies calculated the TB inci-
dence rates in patients with AS from a single center who
were exposed (n = 354) or were not exposed (n = 919) to
anti-TNFα therapy, with 308/100 thousand PY among
nonusers and 168/100 thousand PY among users. A signifi-
cant difference was not observed and the RR = 0.53 (95% CI
0.14–1.91), thus suggesting that exposure does not increase
the risk [160] (2B). The other study also calculated the inci-
dence of TB in 1322 patients with AS (336 users and 986
unexposed controls), finding an incidence of 600.2/100,000
PY among users and RR = 4.87 (95% CI 1.50–15.39) com-
pared to nonusers [161] (2B). Two other observational
studies, both of which were conducted in Turkey (a country
with a high prevalence of TB), aimed to identify factors as-
sociated with an increased risk of developing TB among
anti-TNFα drug users (in both studies, adalimumab, etaner-
cept and infliximab alone were evaluated). The first study
evaluated the medical records of 1887 patients receiving
anti-TNFα therapy, 705 of whom (37.3%) had been diag-
nosed with AS. The overall incidence (all diagnoses) was
423/100,000 PY. The use of adalimumab (9.5-fold increase),
male gender (15.6-fold increase) and a history of TB (11.5-
fold increase) were indicated as risk factors for TB in the
multivariate analysis [162] (2B). The other study is a case-
control study in which 73 (52.1% patients with AS) cases of
TB among anti-TNFα drug users were compared with
7695 (50.6% patients with AS) controls, namely, anti-TNFα
drug users without TB. The prevalence of TB among pa-
tients with AS undergoing anti-TNFα therapy was 0.97%.
The frequency of TB among infliximab users (considering
all diagnoses) was 1.27%, which was significantly higher
(OR = 3.4, 95% CI 1.88–6.10, p = 0.001) than adalimumab
(0.57%) and etanercept (0.3%) [163] (3B).
Despite the limited data, the risk of tuberculosis in

patients exposed to IL-17 inhibition seems to be low, as

there are no cases described in clinical trials. In contrast,
there is an increased risk of candida infections in pa-
tients treated with anti-IL-17 [142, 147–149] (1B). These
small differences should be considered in the manage-
ment of axial SpA patients.
Three publications with data from four registries

did not detect increase in the risk of malignancies
with the use of anti-TNFα therapy in patients with
SpA. The BIOBADASER registry (761 Spanish pa-
tients with AS, among other diagnoses, who were
undergoing anti-TNFα therapy and followed from
2001 to 2008) calculated a standardized incidence ra-
tio of 0.92 (95% CI 0.44–1.70). The BIOSPAR registry
(231 Belgian patients with SpA undergoing anti-TNFα
therapy who were followed from 2000 to 2010) identi-
fied a nonsignificant increase in incidence among
women, R = 1.99 (95% CI 0.54–3.82), but not in men,
RR = 0.69 (95% CI 0.29–1.66), compared with the gen-
eral population. The DANBIO registry (3255 Danish
patients with SpA who were followed from 2001 to
2011) and ARTIS registry (5448 Swedish patients with
SpA who were followed from 2001 to 2011) obtained
a similar risk between patients undergoing anti-TNFα
therapy and untreated patients, RR = 0.8 (95% CI 0.7–
1.0) [164–166](2B).
Recommendation

The biologics TNFα inhibitors and the anti-IL17A inhibitors exhibit similar
effect sizes for the short-term risks of serious adverse effects and discon-
tinuation. Level of evidence: 1A; Strength of recommendation: A
(strong); Degree of agreement: 9.1.

11. Is the use of biological therapy able to reduce
structural damage (radiographic progression) in patients
with axial SpA?

Table 5 Mean mSASSS variations and respective 95% CIs
calculated using a normal approximation (except for
certolizumab pegol, whose 95% CI was reported by the authors
of the original study). Data from different studies were pooled
when the same outcomes from the same treatments were
available and when they referred to doses and/or regimens
approved in Brazil

Outcome mSASSS variation (units)

Follow-up time (years)

0 to 2 0 to 4

Drug Δ mSASSS 95% CI Δ mSASSS 95% CI

Infliximab [171, 172] 0.9 0.54–1.26 1.60 1.1–2.1

Etanercept [173] 0.91 0.62–1.21

Adalimumab [174] 0.9 0.51–1.09

Golimumab [175] 0.9 0.38–1.40 1.30 0.9–1.7

Certolizumab pegol [176] 0.67 0.21–1.13 0.98 0.34–1.63

Secukinumab [145, 177] 0.5 0.11–0.89 1.2 0.29–2.11
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The reduction or even prevention of structural damage
in patients with axial SpA is an important goal in the
treatment of these diseases because, in addition to
inflammation, the damage caused by bone new formation
contributes to impaired mobility and function, particularly
after the early phase (3 years of symptoms) [32] (2B).
Observational studies have indicated a protective effect of
anti-TNFα therapy on radiographic progression, particu-
larly if it had been started early or extended for long pe-
riods (≥4 years) [167–170] (2B). However, a definitive
demonstration that these agents are able to prevent or at
least reduce progression is still expected, mainly because
experimental studies (outlined in Table 5) have not yet
provided definitive evidence of this property.
Infliximab
In the ASSERT study, the spinal radiographs of 201

patients with AS who received 5.0mg/kg infliximab every
6 weeks after the induction dose for 96 weeks were
analyzed (baseline and after week 96) for structural
damage using the mSASSS. The radiographic progression
(difference between mSASSS at weeks 0 and 96) of these
patients was compared with patients with AS who had not
been treated with biologics from a historical cohort
(OASIS), with all the limitations of this type of comparison.
No significant difference (p = 0.541) was observed between
mean 2-year progression values in the ASSERT and OASIS
cohorts, which were 0.9 ± 2.6 and 1.0 ± 3.2, respectively
[171] (2C). Another cohort, in which 33 of the 69 patients
with AS were initially included in the DIKAS (Deutsche
Infliximab Kohorte für AS) study, also assessed radiographic
progression using the mSASSS, but in two intervals:
baseline-2 years; and 2–4 years. In this population, the
mSASSS varied by 1.6 ± 2.6/4 years (lower than the vari-
ation in the OASIS cohort of 4.4/4 years). However, this
study had notable limitations, including differences in base-
line disease activity and methods for reading radiographs
between the two groups. At the end of eight years of
follow-up, 22 patients remained in the open-label extension
using infliximab. The progression from baseline of these pa-
tients was then compared with 34 “controls” from another
historic cohort (Herne) of patients with AS who had never
undergone anti-TNFα therapy. Interestingly, although no
difference in mean progression rates was observed between
the two groups during the first 4 years (p = 0.18), a signifi-
cant difference was detected in the last 4 years of follow-up
(p = 0.01) favoring the infliximab group [172, 178] (2C).
Etanercept
Similarly, the effect of etanercept treatment on the

progression of spinal structural damage was assessed by
comparing 257 patients who were treated for up to two
years (patients from the placebo-treated group were
grouped with patients from the treatment group) with
175 patients from the OASIS cohort. Again, changes in
radiological scores (mSASSS) of the cervical and lumbar

spine after 96 weeks of treatment with etanercept were
similar to the changes observed in patients from the his-
torical cohort who were not treated with biological ther-
apy (0.91 ± 2.45 vs 0.95 ± 3.18), thus suggesting a lack of
a “disease-modifying” effect of etanercept [173] (2C).
Adalimumab
Using a similar study design, the ATLAS and M03–606

trials compared the radiographic progression of 307
patients with AS who were treated with adalimumab for
two years with data from 169 patients of the historical
OASIS cohort treated with non-biological drugs. Import-
antly, the patients enrolled in both RCTs who were ini-
tially allocated to the placebo group and started to receive
adalimumab in the open-label phase were analyzed
together with patients who were allocated to receiving
biologics at the beginning of the trial. No difference in
mSASSS variations was detected between groups, suggest-
ing similar radiographic progression. The mean variation
of the mSASSS from the start to the 2nd year of follow-up
was 0.9 ± 3.3 and 0.8 ± 2.6 for patients from the historical
OASIS cohort and for patients undergoing treatment with
adalimumab, respectively (p = 0.771) [174] (2C).
Golimumab
The GO-RAISE study also led to the publication of an

analysis of the 4-year radiographic progression of the
356 AS patients. Radiographs of 111 of the 138 (80%)
patients initially allocated to the 50mg golimumab
group (the only subcutaneous dose approved in Brazil)
were available for mSASSS analysis. The radiographic
progression, as measured by calculating mSASSS varia-
tions, of the 50 mg golimumab group was, on average,
0.9 ± 2.7 in the first biennium and 1.3 ± 4.1 in the 4-year
follow-up period. The 2-year analysis was performed
using observed data, and the longer (4-year) analysis re-
lied on 9% (26/299) of missing data that were completed
by linear extrapolation. This difference in analyses con-
siderably impairs the comparison between the two bien-
nia. Nevertheless, the stability in mean rates of change
in the two intervals (0–2 and 0–4 years) merely suggests
that no acceleration in progression occurred [175] (2C).
Certolizumab pegol
A study of the effect of certolizumab pegol on the

radiographic progression of axial SpA (one arm of the
RAPID-axial SpA trial) included 174 patients with AS
and 141 patients with non-radiographic axial SpA,
whose radiographs of the cervical and lumbar spine were
analyzed using the mSASSS at baseline and at weeks 96
and 204. In patients with non-radiographic axial SpA,
damage progression was slow (0.06, 95% CI −0.17-0.28)
during the 4 years of the study. In patients with AS, the
mean change in mSASSS from week 0 to week 204 was
0.98 (95% CI 0.34–163). This change was greater in the
first biennium (0.67, 95% CI 0.21–1.13) than in the sec-
ond (0.31, 95% CI 0.02–0.60) biennium. This reduction
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in the progression rate between the two intervals sug-
gests that long-term anti-TNFα therapy may inhibit the
progression of structural damage [176] (2C).
Secukinumab
The MEASURE 1 trial also provided radiographic

progression data for AS patients who were originally
randomly allocated to secukinumab (75 and 150 mg) in
2 years. Eighty-six of the 97 patients included in the 150
mg group (88.7%) had radiographs available for mSASSS
assessment. The mean change in this score from start to
week 104 was 0.3 ± 2.53 units. Although this study re-
ported the lowest mean radiographic progression among
patients with AS treated with biologics and followed for
2 years differences in study design and populations pre-
clude the comparison of these findings with results from
other studies [145] (2C). In addition, 4-year data have
already been published. seventy-one of the patients in
the 150 mg group (73,2%) had at least baseline and week
208 radiographs. The rates of progression in the 0–2, 2–
4, and 0–4 years intervals were, respectively, 0.5 ± 1.69;
0.7 ± 3.32; and 1.2 ± 3.91, respectively [177] (2C).
Recommendation

The reduction in the progression rate of structural damage (observed on
spinal radiographies) in patients with axial SpA can be observed in the
long-term use of TNF inhibitors. Level of evidence: 2B; Strength of rec-
ommendation: B (moderate); Degree of agreement: 8.2.
A similar effect on radiographic progression seems to be observed with
the continuous use of anti-IL17 (secukinumab) but need to be con-
firmed in long-term studies. Level of evidence: 2C; Strength of recom-
mendation: B (moderate); Degree of agreement: 9.6.

12. What is the evidence for the efficacy of biologics
regarding the treatment of extra-articular manifestations
in patients with axial SpA?
Uveitis
Despite the lack of RCTs addressed to assess the

efficacy of biologics on uveitis associated with axial SpA,
some observational, open-label and uncontrolled studies
and subanalyses of RCTs reasonably bridges the gap of
evidence regarding the efficacy of these treatments.
A subanalysis of data from seven studies including 397

patients with AS, whose cumulative exposure to placebo,
infliximab and etanercept was 70, 147 and 430 PY,
respectively, calculated the incidence of new episodes of
uveitis in the three groups. The combined incidence of
uveitis among patients treated with anti-TNFα drugs
was 6.8/100 PY, in contrast to 15.6/100 PY in patients
treated with placebo, which accounts for a 57% reduc-
tion in risk (RR = 0.43, 95% CI 0.23–0.81). The incidence
of uveitis in patients treated with infliximab (3.4/100 PY)
differed from patients treated with etanercept (7.9/100
PY), although the difference was not significant [179]
(2A). An open-label, non-randomized clinical trial in-
cluded 1250 patients with active AS who were treated

with adalimumab for 20 weeks. The incidence of acute
anterior uveitis in the year prior to treatment with adali-
mumab was 15/100 PY. Treatment with adalimumab de-
creased the short-term incidence (mean exposure of 106
days) to 7.4/100 PY, a 50% reduction in risk (RR = 0.50,
95% CI 0.34–0.73) [180] (2C). In a population with AS
selected for an increased frequency of uveitis (77 pa-
tients with 52 attacks in the year before baseline), the re-
duction in risk was, as expected, even higher, from 68/
100 to 14/100 PY after treatment with adalimumab for
at least 12 weeks (RR = 0.20, 95% CI 0.13–0.32) [181]
(2C). Another post hoc analysis of eight clinical trials of
etanercept in patients with AS found a 55% lower inci-
dence of uveitis in the etanercept group (8.6/100 PY)
than in the placebo group (19.3/100 PY). In the long
term, considering all patients treated with etanercept in
the placebo-controlled period and in open-label exten-
sion studies, the incidence was 12/100 PY [182] (2C).
Smaller (n ≤ 15) open-label and uncontrolled studies also
reported the efficacy of the newer anti-TNFα drugs, goli-
mumab and certolizumab pegol in the treatment of an-
terior uveitis associated with SpA, including in patients
previously exposed to another anti-TNFα drugs [183–
185] (2C). During the double-blind phase of the RAPID-
axial SpA trial, the incidence of uveitis was lower in pa-
tients who received certolizumab pegol than in patients
treated with the placebo (3/100 PY versus 10.3/100 PY).
In the long-term follow-up period, the rate of uveitis
remained low for up to week 96 (4.9/100 PY) and was
similar between individuals with AS and non-
radiographic axial SpA [186] (2B). An open-label, non-
randomized trial included 93 patients with AS who were
treated with golimumab for 12 months. The incidence of
anterior uveitis was compared between the 12-month
period prior to treatment and the treatment period.
Treatment with golimumab reduced the risk of uveitis
by 80% from 11.1 to 2.2/100 PY (RR = 0.20, 95% CI
0.04–0.91) [187] (2C). Finally, a meta-analysis published
in 2015 used the inclusion criteria of RCTs of at least
12 weeks comparing anti-TNFα therapy with placebo
and describing the rates of uveitis in both groups, and
concluded that short-term anti-TNFα therapy was asso-
ciated with fewer uveitis episodes in patients with AS
(OR = 0.35, 95% CI 0.15–0.81). According to the results
of a subgroup analysis, the effects of treatment with eta-
nercept significantly differed from placebo, but not from
monoclonal antibodies. Importantly, the statistical power
(1-β) of this subanalysis in comparing etanercept with
placebo, calculated a posteriori, was 99.8%. Conversely,
in the comparison between monoclonal antibodies and
placebo, the smaller sample size provided a statistical
power of only 65.5% because only one trial of certolizu-
mab pegol and two trials of infliximab met the inclusion
criteria of the study [188] (2A). The incidence rates of
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uveitis reported in the clinical trials analyzing the vari-
ous biologics are outlined in Table 6.
The publication of a case series of paradoxical uveitis

induced by anti-TNFα therapy highlighted possible dif-
ferences in efficacy (or even safety) in the treatment of
axial SpA-related uveitis between a fusion protein (eta-
nercept) and monoclonal antibodies (including the anti-
body fraction certolizumab pegol) by suggesting that the
incidence of new cases of uveitis increased following eta-
nercept treatment [190] (4). Subsequently, evidence from
several observational studies confirmed these findings. A
study analyzed a large US health service claims database
covering approximately 100 third-party payers and 170
million covered individuals. Of the more than 52,000 pa-
tients diagnosed with AS in the study period, 2115 initi-
ated anti-TNFα therapy, with no prior history of uveitis.
The incidence rates of (new) uveitis cases in patients re-
ceiving treatment with adalimumab, infliximab and eta-
nercept were 2.4, 3.2 and 4.5%, respectively, with a
significance difference only observed between adalimu-
mab and etanercept, favoring the monoclonal antibody
[191] (2C). A retrospective Chinese cohort study in-
cluded 182 patients with AS and a previous history of
uveitis. The treatments with the three anti-TNFα drugs
available at that time (adalimumab, infliximab or etaner-
cept) were equally effective, but the relapse rate with the
soluble receptor (38%) was much higher than with the
monoclonal antibodies (6 and 11% for adalimumab and
infliximab, respectively). The combination of methotrex-
ate with anti-TNFα therapy nullified the difference in ef-
ficacy observed between monotherapies [192] (2B). The
Swedish registry also analyzed the incidence of anterior
uveitis in more than 1600 patients with AS treated with
adalimumab, infliximab and etanercept. The comparison
of the incidence rates of uveitis before starting and in
the first two years of treatment with each TNFα inhibi-
tor showed a decrease in total rates for the treatments
with adalimumab and infliximab. Conversely, the use of

etanercept increased the incidence of anterior uveitis.
The adjusted HR of uveitis in patients previously free of
the disease (last two years before starting treatment with
a TNFα inhibitor) were significantly higher for etaner-
cept than adalimumab (HR = 3.86, 95% CI 1.85–8.06)
and for etanercept than infliximab (HR = 1.99, 95% CI
1.23–3.22), with no differences between infliximab and
adalimumab [193] (2B). A Korean cohort study of 1055
patients with AS analyzed the incidence of uveitis
among users of an anti-TNFα antibody (adalimumab,
infliximab or golimumab), soluble TNFα receptor
(etanercept) and nonsteroidal anti-inflammatory drugs
(NSAIDs). Compared with the group treated with
NSAIDs alone, uveitis was less common in the group
treated with anti-TNFα monoclonal antibodies (HR =
0.53, 95% CI 0.29–0.96), but more common in the
group treated with etanercept (HR = 2.25, 95% CI
1.43–3.53) [194] (2B). Based on these data, among
the anti-TNFα antibodies, monoclonal antibodies are
more effective in preventing new episodes of uveitis
than etanercept.
The data on secukinumab are insufficient to analyze

its efficacy regarding this outcome. In the MEASURE 1
and 2 trials, no difference regarding uveitis incidence
was observed between the treatment (regardless of dose
or administration route) and placebo (RR = 1.20, 95% CI
0.25–5.73) groups [142] (2B).
Psoriasis and inflammatory bowel disease (IBD)
Among the biologics approved for the treatment of

axial SpA in Brazil, the on-label use of adalimumab and
infliximab is also approved for the treatment of psoriasis,
Crohn’s disease and ulcerative colitis; etanercept and
secukinumab for plaque psoriasis; certolizumab pegol
for Crohn’s disease; and golimumab for ulcerative colitis.
The incidence rates of cases of IBD reported in clinical
trials of various biologics are outlined in Table 6.
No clinical trials have specifically assessed the efficacy

of these drugs in treating psoriasis associated with axial

Table 6 Incidence (mean) of acute anterior uveitis (AAU) and inflammatory bowel disease (IBD) and respective 95% CIs calculated
using a normal approximation. Data from different studies were pooled when the same outcomes from the same treatments were
available and when they referred to doses and/or regimens approved in Brazil. * 95% CI reported by the authors of the original
study. ** No new case or reactivation was reported in the study with golimumab IV. The incidence of this event was not described
in studies with SC golimumab injections

Outcome Incidence (events/100 PY)

Drug AAU Incidence 95% CI IBD Incidence 95% CI

Infliximab [179, 189] 3.4 0.5–6.4 0.2 0–0.9*

Etanercept [179, 189] 7.9 5.4–10.5 1.3 0–4.2*

Adalimumab [180, 189] 7.4 4.7–10.1 0.8 0.6–2.5*

Golimumab [133, 138, 187] 2.2 0–5.2 0** –

Certolizumab pegol [141, 186] 4.9 3.0–6.9 0.1 0–0.3

Secukinumab [142] 1.0 0.3–1.8 0.7 0.1–1.3
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SpA. However, the effects of these drugs are reasonably
inferred, as surrogate markers, from the efficacy analysis
of a clinical response known as the Psoriasis Area and
Severity Index (PASI), which was 50, 75 and 90 in the
respective studies of psoriatic arthritis. Table 7 outlines
the relative frequencies (relative to the placebo group) of
these responses in patients receiving treatment with
different drugs. Again, despite differences between
populations and even between profiles of prior exposure
to treatment, the confidence intervals of the various
studies available for the same outcome overlap, except
for the etanercept results, suggesting that it is less
effective in controlling psoriasis than monoclonal TNFα
inhibitors and secukinumab (2B).
A meta-analysis of 9 RCTs and two open-label

studies analyzed the incidence of IBD (Crohn’s dis-
ease or ulcerative colitis) in patients with AS under-
going anti-TNFα therapy (infliximab, adalimumab or
etanercept, n = 1130), of whom 6.7% (n = 76) had a
history of one of these diseases. The treatment of
these patients was associated with the incidence
rates of reactivation and/or a new case of Crohn’s
disease or ulcerative colitis in 0.2/100 PY for inflixi-
mab, 2.3/100 PY for adalimumab and 2.2/100 PY for
etanercept, whereas the incidence in the placebo
group was 1.3/100 PY. Regarding flare-up prevention
in patients with a history of IBD, infliximab was the
most effective drug in this study. Regarding the on-
set of new cases, no differences were observed
among the three drugs [189] (2A). In the MEASURE
1 and 2 trials, the pooled exposure-adjusted inci-
dence rate of Crohn’s disease alone in secukinumab-
treated patients was 0.7/100 PY [142] (1B). In phase
2 clinical trials, etanercept and secukinumab showed
no efficacy in treating Crohn’s disease [203, 204]
(2B).

Recommendation

In the case of recurrent anterior uveitis or active inflammatory bowel
disease in the setting of axial SpA, anti-TNF monoclonal antibodies
(infliximab, adalimumab, golimumab, and certolizumab pegol) have
shown the best response rates among the biologics. Therefore, it is rec-
ommended to choose it, preferably to others. Level of evidence: 2A;
Strength of recommendation: B (moderate); Degree of agreement:
9.4.
Monoclonal anti-TNF inhibitors (infliximab, adalimumab, golimumab,
and certolizumab pegol) and ant-IL17 inhibitors have shown be the
most effective, among the biologics, for the control of active psoriasis in
the setting of axial SpA. Therefore, it is recommended to choose it, pref-
erably to others. Level of evidence: 2B; Strength of recommendation:
B (moderate); Degree of agreement: 9.4.

13. What evidence supports switching biologics in
patients with axial SpA?
Switching biologics in patients with axial SpA either

due to primary failure (those unresponsive since
treatment initiation), secondary failure (those who
stopped responding to treatment over time), or even
toxicity, is frequently needed in the long-term use of
biologic drugs in axial SpA. There are a limited number
of studies with high-quality designs, particularly studies
investigating more recently developed drugs, regarding
this issue.
One uncontrolled trial included 23 patients with AS

who were previously treated with infliximab (minimum
6 doses) and did not achieve the ASAS20 response.
These patients were switched to treatment with
etanercept 50 mg/ week for 54 weeks. By week 24, 78, 52
and 39% of patients had achieved ASAS20, ASAS50 and
ASAS70, respectively. By week 54, 74% maintained at
least the ASAS20 response, 61% maintained the ASAS50
response and 39% maintained the ASAS70 response
[205] (2C). A retrospective analysis of a cohort of
patients with AS who were treated with an anti-TNFα

Table 7 Increase in the relative frequency (%), relative to placebo, in different outcomes, the corresponding number needed to treat
(NNT) and 95% CIs calculated using a normal approximation. - Data were not available. Data from different studies were pooled
when the same outcomes from the same treatments were available and when they referred to doses and/or regimens approved in
Brazil

Outcome PASI50 PASI75 PASI90

Follow-up time (weeks)

24 24 24

Drug % NNT (95% CI) % NNT (95% CI) % NNT (95% CI)

Infliximab [195] 66.7 1.5 (1.3–1.8) 58.8 1.7 (1.4–2.1) 38.4 2.6 (2.0–3.6)

Etanercept [196, 197] 27.0 3.7 (2.6–6.3) 20.8 4.8 (3.5–7.8) – –

Adalimumab [198] 62.5 1.5 (1.2–1.8) 58.8 1.7 (1.4–2.2) 41.7 2.4 (1.9–3.3)

Golimumab [199] 66.7 1.5 (1.3–1.8) 55.5 1.8 (1.6–2.2) 32.2 3.1 (2.4–4.3)

Certolizumab pegol [200] 45.5 2.2 (1.7–2.9) 45.5 2.2 (1.8–2.8) 35.7 2.8 (2.2–3.7)

Secukinumab [201, 202] – – 37.0 2.1 (1.8–2.6) 35.7 2.7 (2.2–3.4)
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drug (infliximab, etanercept or adalimumab) reported a
clinical response (BASDAI50) to a second anti-TNFα
drug in 93% of 15 patients in whom the first anti-TNFα
drug was switched due to primary or secondary treat-
ment failure, adverse effects or patient preference [206]
(2C). In another cohort, 16 patients with AS (15% of 108
users of anti-TNFα drugs) undergoing treatment with
infliximab, etanercept or adalimumab switched to a dif-
ferent TNFα inhibitor due to inefficacy (67%) or to ad-
verse events (28%). Of these patients, 67 and 86%
achieved BASDAI50 response within six and 12months,
respectively. Patients who switched TNFα inhibitors due
to adverse effects were more likely to show clinical re-
sponses than patients who switched due to a lack of effi-
cacy [207] (2C). In a similar study, 11 (24%) of 46
patients with AS undergoing anti-TNFα therapy showed
no clinical response or presented adverse effects. An ad-
equate response was observed in 46% (n = 5) of patients
treated with a second TNFα inhibitor and in 100% (n =
5) of patients treated with a third inhibitor [208] (2C).
The Norwegian registry (NOR-DMARD) compared 437
patients with AS using a first anti-TNFα drug with an-
other 77 patients with AS who switched to a second
anti-TNFα drug. After 3 months, 50% and of 38% pa-
tients undergoing first-line treatment achieved BAS-
DAI50 and ASAS40 responses, respectively, whereas the
same response rates of patients undergoing second-line
treatments (switchers) were 28% (p = 0.007 for inter-
group difference) and 31% (p = 0.41), respectively. No
significant efficacy difference of the second anti-TNFα
drug was observed between switches due to inefficacy or
to adverse effects [209] (2B). The Danish registry (DAN-
BIO) also revealed worse responses to the second and
third anti-TNFα drugs than the responses observed in
naïve patients who were using an anti-TNFα drug for
the first time, although half of the switches resulted in
good responses. In addition, 432 patients with AS who
switched once and 137 who switched twice were com-
pared with 773 non-switchers. After 2 years of treatment,
79% patients who underwent first-line treatment and
54% of patients who underwent second- or third-line
treatment maintained low disease activity with BAS-
DAI<4 (p < 0.0001) and 71 and 37% has an ASDAS<2.1
(p < 0.001), respectively [210] (2B). Data on AS patients
treated with an anti-TNFα drug (adalimumab, etanercept,
infliximab or golimumab) were retrospectively analyzed,
and 77 of the 175 patients included in the analysis re-
ceived at least two anti-TNFα drugs (switchers). The main
reason for switching the first medication was inefficacy.
The BASDAI50 response 12months after treatment initi-
ation was achieved at a lower frequency among switchers
than among non-switchers (47% vs 71%), corresponding
to an OR of 0.37 (95% CI 0.26–0.52). Other evidence of a
loss of response is the difference between the survival

times of the first and second anti-TNFα therapy lines: 63
months (95% CI 57–69) and 39months (95% CI 31–47),
respectively, p = 0.05 [211] (2B).
More recently, two systematic literature reviews (SLRs)

published results supporting the strategy of using a second
anti-TNFα drug when treatment failure or adverse effects
occur [212, 213] (2A). According to one of the reviews
based on data from 21 studies, the NNT to achieve BAS-
DAI50 response in patients undergoing first-line treatment
with an anti-TNFα drug ranged from 1.6 to 2.0. Conversely,
patients undergoing second-line treatment (with a second
anti-TNFα drug) showed higher (worse) NNTs, although
still significant, ranging from 2.5 to 4.0 [213] (2A).
In the phase 3 trials of the two most recently launched

anti-TNFα drugs (golimumab and certolizumab pegol) in
patients with axial SpA, a small portion of patients with
prior exposure to anti-TNFα therapy, 16% in the RAPID-
axial SpA trial of certolizumab pegol and 14.4% in
the GO-ALIVE trial of IV administered golimumab,
were analyzed. However, separate response data for
this subpopulation were not reported in either case
[138, 139] (2C).
In the MEASURE 2 trial of secukinumab for AS,

38.8% of the participants already used some anti-TNFα
drug before starting the study. A subsequent publication
compared the efficacy results between the two groups
(anti-TNFα-naive and anti-TNFα-inadequate response/
intolerance), and, not surprisingly, the clinical responses
were also slightly worse in the group with prior exposure
than in the group receiving the first-line biological ther-
apy. The NNTs were calculated for first- and second-
line treatments and were 2.7 (95% CI 1.8–5.6) and 3.9
(95% CI 2.0–60) for ASAS20; 3.9 (95% CI 2.3–14.3) and
4.0 (95% CI 2.4–11.2) for ASAS40; and 8.7 (95% CI 4.0–
49) and 14 (95% CI 6.0–41) for ASAS partial remission,
respectively [143] (2B). To date, no data on the efficacy
of second- or third-line treatments after treatment fail-
ure or toxic response to secukinumab are available.
Recommendation

Patients with axial SpA who fail to show an initial response to a
biological therapy (primary treatment failure), loss of efficacy (secondary
treatment failure) or adverse effects should switch to another approved
biologic, regardless of the mechanism of action. Level of evidence: 2A;
Strength of recommendation: B (moderate); Degree of agreement:
9.4.
After the first biologic switch, the response rates decrease slightly but
remain significant. The little available evidence on the second biologic
switch suggest response rates even lower than the second-line treat-
ment. Level of evidence: 2A; Strength of recommendation: B (moder-
ate); Degree of agreement: 9.1.

14. For how long should a biologic be used during the
follow-up of patients with axial SpA?
Considering the prevalence of axial SpA, the portion

of patients who will require biologics and the costs
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involved (both financial and related to individual health),
strategies for the reduction and/or discontinuation of
these drugs in patients who are considered to have an
inactive disease must be discussed. The lack of studies
with adequate methodology and sufficient follow-up
time further complicates the difficult task of defining re-
mission in patients with axial SpA and the minimum
time a patient should remain in this presumed inactive
status before drug withdrawal begins.
Biological therapy discontinuation
A systematic review of biological therapy

discontinuation in patients with axial SpA included 4
RCT extensions and an uncontrolled trial (n = 220) that
were highly heterogeneous regarding the length of anti-
TNFα therapy before discontinuation, use of co-
medication in the post-discontinuation period and the
definition of reactivation (flare-up). After 1-year follow-
up, 76–100% (79% median) patients exhibited disease re-
activation after a mean period ranging from 6 to 24
weeks after discontinuation. Importantly, in these stud-
ies, the probability of achieving a good clinical response
similar to the response observed before discontinuation
after resuming treatment with these drugs was high
[214] (2A). A retrospective Polish study reported similar
results. In that study, 74% of patients with axial SpA pre-
senting low disease activity (LDA) and having completed
anti-TNFα therapy withdrawal showed disease reactiva-
tion, which required a resumption of therapy, on aver-
age, after 14 weeks during an observation period ranging
from 9 to 48months [215] (2C). Conversely, the
ABILITY-3 trial included 305 patients exclusively diag-
nosed with non-radiographic axial SpA axial who were
using adalimumab and considered inactive (ASDAS<1.3)
for at least 12 weeks in a randomized, double-blind con-
trolled extension in which 152 of those patients continued
to receive adalimumab and 153 received the placebo. After
40 weeks of follow-up, 70% of patients in the adalimumab
group and 47% of patients in the placebo group remained
without disease reactivation (defined as ASDAS≥2.1). The
difference of 23% in the incidence of flare-ups at 40 weeks
corresponds to a number needed to harm (NNH) of reacti-
vation after withdrawal of 4.3 (95% CI 2.9–7.9) [216] (1B).
Dose reduction in biological therapy
The aforementioned systematic review also included

data on gradual anti-TNFα dose reduction strategies
from eight studies, mostly with low-grade evidence (six
observational studies, one controlled but non-
randomized trial and only one RCT) including 436 pa-
tients with AS who were followed for a median time of
12 months. The inclusion criteria, which were highly
heterogeneous among the studies, ranged from three to
six months in remission or LDA before starting anti-
TNFα dose reduction. In most studies, remission was
defined as BASDAI<2, normal CRP levels and LDA or

as BASDAI<4 and normal CRP levels. The percentage
of patients who maintained LDA or remission follow-
ing the anti-TNFα dose reduction was reported in five
studies and ranged from 53 to 100%. The remaining
three studies reported mean changes in BASDAI and
CRP levels after anti-TNFα dose reduction and found
no relevant increase in these parameters. Patients with
a longer remission time before dose reduction and pa-
tients without peripheral or extra-articular manifesta-
tions had higher success rates with anti-TNFα dose
reduction [214] (2A). The Dutch cohort GLAS
followed 58 patients with AS undergoing anti-TNFα
therapy with LDA (BASDAI<4) for at least 6 months
and for whom the treatment dose was reduced for 24
months. The etanercept dose was reduced from 50 mg/
week to 25 mg/2 weeks in 4 reduction steps, infliximab
was reduced from 5 mg/kg/8 weeks to 3 mg/kg/10
weeks in two steps and adalimumab was reduced from
40 mg/2 weeks to 40 mg/4 weeks in two steps. Dose re-
duction only continued if BASDAI remained <4 and
the attending physician and patient agreed to the sub-
sequent reduction. After 2 years, 53% patients remained
on a reduced dose regimen (mean: 62 ± 11% of the
standard dose) [217] (2B). Consistent with these find-
ings, other studies reported success rates in anti-TNFα
dose reduction (ranging from 50 to 75% of the standard
dose) in patients with axial SpA who were in remission
or LDA, ranging from 55 to 96% after one year of
follow-up [218–221] and from 56 to 84% after 3 years
[220, 222, 223].
Better results were observed among patients

undergoing the same therapy and patients in remission
for longer periods [219, 221] (2C). The drug survival
remained unchanged during the four years (HR =
0.472, 95% CI 0.155–1.435) among 100 patients with
AS for whom the dose of etanercept was reduced from
50 mg/week to 25 mg/week (or 50 mg/2 weeks) and
among 34 controls who maintained the standard dose,
thus supporting the efficacy of the reduced dose in
patients in remission/LDA during the longest follow-
up period [224] (2B). A South Korean study compared
radiographic progression, using the mSASSS 2 and 4
years after the baseline between 116 patients with AS
using a reduced anti-TNFα (etanercept or adalimu-
mab) dose and 49 treated with a standard dose. The
mean dose used by the reduction group was 68% of the
standard dose, with no difference observed between
groups. Only a small but significant difference was ob-
served in patients at higher risk of progression (those
with syndesmophytes since the baseline) in favor of
the standard dose group (1.23 vs 1.72 units/year; p =
0.023) [225] (2B). No studies have examined a secuki-
numab dose reduction or withdrawal in patients with
axial SpA.

Resende et al. Advances in Rheumatology           (2020) 60:19 Page 26 of 35



Recommendation

In those who have reached the proposed treatment target, for at least
6 months, an attempt may be made to reduce the anti-TNFα dose or in-
crease the interval between doses. Data on other mechanisms of action
remains insufficient. However, the risk of long-term radiographic pro-
gression should be considered. Level of evidence: 1B; Strength of rec-
ommendation: B (moderate); Degree of agreement: 8.9.

15. Is there evidence for the use of biologics and/or
target-specific small molecules with other mechanisms
of action (non-TNFαi and non-IL17i) in patients with
axial SpA?
A non-negligible portion of patients with axial SpA

will not achieve the desired activity control target, remis-
sion or at least LDA, despite the use of conventional
drugs and biologicals approved for this indication. Here,
we compile the currently available evidence for the effi-
cacy of drugs with other action mechanisms, including
target-specific small molecules.
Anti-CD20, anti-IL6R and CTLA4-Ig
A small (n = 20), open-label and uncontrolled trial

reported a favorable response to rituximab (1000 mg
IV combined with 100 mg methylprednisolone IV at
weeks 0 and 2) in patients with AS and a history of
anti-TNFα therapy failure (ASAS20, ASAS40, BAS-
DAI50 and ASAS partial remission were only
achieved by 30, 10, 0 and 0% patients, respectively). A
modest response (ASAS20, ASAS40, BASDAI50 and
ASAS partial remission were achieved by 50, 40, 50
and 30% patients, respectively) was observed only in
bio-naïve individuals [226] (2C). The responsive pa-
tients (n = 9) were followed until week 48. Four main-
tained the response until the end of the study and
five showed disease reactivation (defined by a worsen-
ing of the BASDAI corresponding to 1.5x the lowest
value reached until week 24) and were retreated with
the same dose, recovering their response within 48
weeks after retreatment [227] (2C). Negative results
were also observed in two open-label and uncon-
trolled studies of abatacept in patients with active
axial SpA, in which no difference was observed in any
activity parameter assessed from baseline to week 24
[228, 229] (2C). Therapeutic blockade of the IL6 re-
ceptor (IL6R) was analyzed in the BUILDER-1 study,
a phase II–III placebo-controlled randomized trial,
which compared the efficacy of tocilizumab IV (n =
48) with placebo (n = 51) in the treatment of patients
with AS in 24 weeks of follow-up. After 12 weeks,
ASAS20 was achieved by 37.3 and 27.5% patients in
the treatment and control groups (p = 0.28), respect-
ively, and the study was discontinued [230] (2B). An-
other IL6R inhibitor, sarilumab, also failed to produce
a clinical response in patients with AS in the ALIGN
study, a randomized clinical trial with 301 patients.

No differences in the ASAS20 response at week 12
were observed between the placebo group and the
groups treated any dose of sarilumab tested in the
trial [231] (2B).
Inhibitors of the IL23/IL17 axis
Despite the promising results of a phase II trial [232],

ustekinumab, an antibody that specifically binds the p40
subunit of IL12 and IL23, three phase III studies (n =
1017) were interrupted early, after week 24, when the
results showed no difference in the proportion of
patients showing ASAS20, ASAS40 and BASDAI50
responses between the placebo and treatment groups or
changes in ASDAS-CRP or BASFI scores [233] (1B).
Target-specific small molecules
The specific phosphodiesterase-4 (PDE-4) inhibitor

apremilast did not induce significant differences in
changes in BASDAI, BASFI and BASMI scores from
baseline to week 12 compared with the placebo in a
phase II study. Additionally, no difference in the fre-
quency of the ASAS20 response was observed between
the treatment and placebo groups [234] (2B). In turn,
therapeutic blockade of Janus kinases (JAK), a family of
non-receptor tyrosine kinases that transduce the intra-
cellular signals of various cytokines, produced promising
results in patients with AS. Tofacitinib, a JAK inhibitor
selective for JAK-1 and JAK-3, was tested in a phase II
trial with 207 patients randomly allocated to three treat-
ment doses (2, 5 and 10mg, 2 times per day) and pla-
cebo, whose primary outcome was the ASAS20 response
at week 12. The groups of patients treated with 5 mg
and 10 mg of tofacitinib differed significantly from the
placebo group in the ASAS20, ASAS40 and BAS-
DAI50 responses and non-significantly in the ASAS
partial remission and ASDAS inactive disease re-
sponses. In addition, approximately one-third of the
patients treated with tofacitinib showed reduced in-
flammation on sacroiliac joint and spinal MRI, which
was the most common clinical response among those
patients [235, 236] (2B). Another JAK inhibitor, filgo-
tinib, which is selective for JAK-1, was also tested in
the TORTUGA trial, a phase II clinical trial that in-
cluded 116 patients with AS. At week 12, the change
in the ASDAS from baseline was greater in the treat-
ment group than in the placebo group: −1.47 (±1.04)
and − 0.57 (0.82), respectively, with a mean difference
of −0.85 (95% CI −1.17 to −0.53, p < 0.0001). At week
12, significantly greater proportions of patients in the
treatment group achieved ASAS20 and ASAS40 re-
sponses, decreases in BASDAI, BASMI and BASFI
scores and decreases in ultrasensitive CRP levels.
Higher percentages of patients with ASDAS inactive
disease and ASAS partial remission were observed in
the treatment group than in the placebo group, but
the differences were not significant [237] (2B).
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Recommendation

The use of other biologics and/or target-specific small molecules (abata-
cept, tocilizumab, rituximab, sarilumab, ustekinumab and apremilast) is
not recommended for the treatment of patients with axial SpA. Level of
evidence: 1B; Strength of recommendation: A (strong); Degree of
agreement: 9.5.
The Janus kinase (JAK) inhibitors tofacitinib and filgotinib showed
promising clinical results in the treatment of ankylosing spondylitis, but
more definitive evidence (phase III randomized clinical trials) is still
needed prior to their recommendation. Level of evidence: 2B; Strength
of recommendation: B (moderate); Degree of agreement: 9.1.

Conclusions
The recommendations presented herein seek to provide
scientific evidence to rheumatologists and other agents
involved in the care of patients with axial
spondyloarthritis. In each situation chosen for response,
were considered aspects as the therapeutic efficacy,
safety, and costs, together with the critical assessment
and experience of a panel of experts to standardize the
management of these conditions in the national
socioeconomic context but maintaining the autonomy of
the physician in choosing different therapeutic options.
These recommendations should be updated periodically
because of the rapid development of this field of
knowledge.
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