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Abstract The new concept of axial spondylitis (axSpA) and
the Assessment of Spondyloarthritis International Society
(ASAS) classification criteria for axSpA have induced new
clinical research that has broadened our understanding of
spondyloarthritis (SpA) and has had indeed a positive impact
on earlier diagnosis and treatment of patients with axSpAwho
have not yet developed radiographic sacroiliitis. The primary
goal of any valid classification criteria for any disease is to
provide a homogeneous study population with a common
etiopathogenesis, similar prognosis, and similar response to
identical treatment. Without such a homogeneous study pop-
ulation, robust clinical and basic science research in any sub-
type of SpA is not possible. All criteria are dynamic concepts
that need updating as our knowledge advances and our review
of the ASAS classification criteria of axSpA indicates that
complex multi-selection design and unclear (not mutually
exclusive) definitions of the imaging and clinical arms
of the criteria results in patient heterogeneity across study
populations. Therefore, there is a need to improve the validity
of the ASAS criteria for axSpA. It is our opinion that in the
meantime, the clinically well-established entity of AS, as de-
fined by the modified New York (mNY) criteria, should be
preserved for the most accurate comparison of the new

research studies with those conducted over the last three de-
cades, and that the use of the ASAS criteria should be restrict-
ed to patients with nr-axSpA, who are not recognized by the
mNY criteria.
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BWhen I use a word^ Humpty Dumpty said, in rather a
scornful tone Bit means just what I choose it to
mean—neither more nor less.^
BThe question is,^ said Alice, Bwhether you can make
words mean so many different things.^
Through the Looking-Glass, and What Alice Found
There (1871).—Lewis Carroll (1832–1898)

Introduction

The term axial spondyloarthritis (axSpA) encompasses the
wider clinical spectrum of ankylosing spondylitis (AS) that
includes patients who have predominantly axial involvement
but their pelvic radiograph does not show sacroiliitis [1, 2].
This non-radiographic form is actually not new and was intro-
duced as Bspondyltic disease without radiographic evidence of
sacroiliitis^ 30 years ago [3]. The emergence of magnetic
resonance imaging (MRI) as a new imaging tool that facili-
tates early detection of sacroiliac inflammation, and the intro-
duction of tumor necrosis factor (TNF) inhibitors as very ef-
fective therapeutic agents for symptoms of AS, and possibly
disease modifying, when started early, have renewed interest
in the non-radiographic phase of the disease. Therefore, the
Assessment of Spondyloarthritis International Society
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(ASAS) has developed a new classification criteria for axSpA
that encompasses patients with definite radiographic
sacroiliitis (radiographic axSpA) as well as those with
Bspondyltic disease without radiographic evidence of
sacroiliitis^ (non-radiographic (nr-axSpA)) [4] (Table 1).

Undoubtedly, the new concept of axSpA (2) and the clas-
sification criteria within this concept (4) have induced new
clinical research, which has broadened our understand-
ing of SpA and has had a positive impact on earlier
diagnosis and treatment of patients with nr-axSpA.
Thus, the European Medicines Agency (EMA) has approved
the use of three TNF inhibitors (i.e., etanercept, adalimumab,
and certolizumab) for the treatment of patients with nr-axSpA.
However, in the USA, the Food and Drug Agency (FDA)
raised several key concerns, including the ASAS criteria for
axSpA, and did not approve to the use of adalimumab and
certolizumab for such indication [6••]. A number of recent
articles had also raised some concerns about the ASAS clas-
sification criteria and the concept of nr-axSpA [7••, 8, 9•, 10•].
The aim of this article is to review and discuss the different
viewpoints on this topic and implications for clinical practice.

Classification Criteria

Classification criteria should provide a framework that reflects
current knowledge and understandings. Their primary objec-
tive is to identify a homogeneous patient population for basic

research and clinical trials. Therefore, the patients so selected
must be equivalent in terms of clinical characteristics, includ-
ing age and gender distribution, as well as treatment response
and prognosis. They are not meant to be used for diagnosing
disease in an individual patient but are being utilized by clini-
cians as an aid to diagnosis because of absence of diagnostic
criteria; a good example is the diagnosis of AS defined by the
modified New York (mNY) classification criteria [11]. When
members of the Spondyloarthritis Research and Treatment
Network (SPARTAN), which comprises practicing rheumatol-
ogists interested in AS and related spondyloarthritis (SpA),
were asked in a survey how often do they use mNY classifi-
cation criteria to determine whether or not a patient has defi-
nite AS in their daily clinical practice, 65 % answered Bmost
of the time,^ and 16 % answered Balways^ [12]. Another core
principle for classification criteria is clarity and simplicity so
that they can facilitate communication and education.
Therefore, terms and concepts used in classification criteria
should refer to entities with clearly defined boundaries that
avoid any mixture or overlap between each other. To what
extent the ASAS classification criteria for axSpA align with
the core principles of classification criteria is open to
interpretation.

According to the ASAS classification criteria for axSpA [4,
5•], a patient with chronic back pain with age at onset of
<45 years can be classified as having axSpA if the Bimaging
arm^ (the presence of sacroiliitis as detected by either X-ray or
by MRI plus ≥1 SpA feature(s)) or the Bclinical arm^ (the

Table 1 ASAS criteria for predominantly axial spondyloarthritis

ASAS Assessment of Spondyloarthritis International Society, SpA spondyloarthritis, CRP C-reactive protein, HLA-B27 human leukocyte antigen-B27,
IBP inflammatory back pain, MRI magnetic resonance imaging, NSAIDs nonsteroidal anti-inflammatory drugs
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presence of HLA-B27 plus ≥2 SpA features) are fulfilled
(Table 1). The patients who show sacroiliitis on X-ray are
considered as having radiographic axSpA, and those who do
not are labeled as non-radiographic axSpA. The concept of
peripheral SpA can perhaps be seen as an attempt to encom-
pass the full spectrum of SpA. A patient with arthritis or
enthesitis or dactylitis can be classified as having peripheral
SpA, if ≥1 of the following SpA features are present: uveitis,
psoriasis, Crohn’s/ulcerative colitis, preceding infection,
HLA-B27, sacroiliitis on imaging; or if ≥2 of the following
SpA features are present: arthritis, enthesitis, dactylitis, in-
flammatory back pain (IBP) ever, and family history for
SpA. No age limit for disease onset is defined in the classifi-
cation criteria for peripheral SpA, in contrast with the criteria
for axSpA. By the way, there are no such subsets in the
European Spondyloarthritis Study Group (ESSG) criteria
[13] and the Amor criteria for SpA [14].

Performance of the ASAS Criteria for Axial
Spondyloarthritis

The sensitivity and specificity of the ASAS classification
criteria for axSpA are 82.9 and 84.4 %, respectively, for the
entire set and 66.2 and 97.3 %, respectively, for the imaging
arm alone [4]. The corresponding figures for the clinical arm
were not given in the original manuscript but were later re-
ported to be 56.6 and 83.3 %, respectively, in a recent review
article [15•]. Of note, these latter figures were based on all
patients fulfilling the clinical arm, regardless of their imaging
status. If the analysis is restricted to those patients who did not
fulfill the imaging arm, the sensitivity for the (pure) clinical
arm decreases to 48.4 %, without a notable change in speci-
ficity (86.7 %) (Martin Rudwaleit, personal communication).

It should be pointed out that the sensitivity of 66.2% for the
imaging arm does not refer to only those with nr-axSpA, who
were the primary target of the new criteria, but to all axSpA
patients, both with radiographic or non-radiographic
sacroiliitis. However, in real clinical practice, patients with
radiographic sacroiliitis would already have been diagnosed
as having AS, and only those without definite radiographic
sacroiliitis would undergo MRI. In such a case, the sensitivity
of the imaging arm for classifying patients with non-
radiographic sacroiliitis, which is more relevant in the real
clinical setting, can be calculated after excluding the 116 pa-
tients with definite radiographic sacroliitis (≥grade 2 bilateral
or ≥grade 3 unilateral) in the ASAS cohort. Given the sensi-
tivity of 66.2 % for the imaging arm and the number of axSpA
patients (n=391), there should be 259 patients (391×66.2 %)
fulfilling the imaging arm. Then the sensitivity of the imaging
arm alone for classifying patients with nr-axSpA decreases to
56.8 % (153/269), with no change in specificity. It should be
underlined that the decrease in the sensitivity of the imaging

arm for nr-axSpA based on such calculation does not change
the sensitivity and specificity of the entire set if the two arms
are used in combination. This results from the multi-arm struc-
ture of the ASAS classification criteria. However, if the patient
populations selected by the imaging and clinical arms are
somewhat dissimilar, then the multi-selection design of the
criteria set will lead to violation of the primary purpose of
the classification criteria, which is to create homogenous pa-
tient populations for basic as well as clinical research. It is
worth adding that the ASAS criteria for peripheral SpA also
demonstrate a balanced sensitivity (77.8 %) and specificity
(82.9 %).

The ASAS classification criteria performed better than both
the original and the modified versions of the ESSG and the
Amor criteria, whether applied to the patients with peripheral
or axial disease or to the entire ASAS cohort (Table 2).
However, when the performance of the ASAS criteria for
peripheral arthritis was compared against that of the classifi-
cation criteria for Psoriatic Arthritis (CASPAR) in diagnosing
psoriatic arthritis (PsA) in an early arthritis cohort, it showed a
much lower sensitivity (52 versus 88.7 %) [16].

The New Unified Concept of Axial Spondyloarthritis
Comes with a New Divide

ESSG and Amor criteria were developed to classify the whole
spectrum of SpA, covering all patients with a specific SpA
subtype or those with an undifferentiated form of SpA [13,
14]. The new ASAS classification criteria lumped together all
forms of SpA and then divided the entire group into axial and
peripheral SpA on the basis of predominant symptoms. This
approach represents a paradigm shift from recognizing all the
subtypes of SpA as distinct diseases and contrasts sharply with
the popular trend in medicine to try to subdivide diseases into
subtypes to avoid heterogeneity in genetic and immunological
studies as well as clinical trials.

This new division of the SpA spectrum into axial and pe-
ripheral disease is a consequence of the presumption that SpA
patients with axial symptoms are most likely to develop evi-
dence of sacroiliitis that can be detected earlier by MRI than
by conventional radiography, and thus facilitate earlier disease
recognition [17]. However, it should be kept in mind that
peripheral joint involvement is a presenting feature in about
15 % of the AS patients [18] and a significant proportion of
patients with axSpA (36% in the ASAS cohort) report (past or
current) peripheral arthritis [4]. In a study including 119 HLA-
B27-positive patients with oligoarthritis, 25.2 % developed
AS over 2 to 6 years; further follow-up for another 6 years
of the 31 patients who had experienced recurrent oligoarthritis
attacks identified five more patients who progressed to AS,
making the progression rate of 29.4 % in the whole cohort
[19].
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The new concept of axSpA, encompasses all the patients
with early and late forms of AS, no matter whether the AS is
Bprimary^ or is Bsecondary^ (i.e., associated with psoriasis,
IBD, or reactive arthritis (ReA) [20, 21]. But these two forms
are not completely identical; for example, there is relatively
more severe axial involvement in primary AS, as compared
with secondary AS [21]. It is well known that patients with
psoriatic spondylitis differ from primary AS patients by some
of their clinical and radiologic features; such as milder symp-
toms and the presence of asymmetrical sacroiliitis, non-
marginal syndesmophytes, asymmetrical syndesmophytes,
paravertebral ossification, and more frequent involvement of
cervical spine, and also a weaker association with HLA-B27
[22•, 23]. Dissimilarities between the clinical and radiological
features of the two entities have been discussed in detail in a
number of recent review articles [22•, 24].

The heterogeneity between the nr-axSpA patients with and
without an associated SpA-related disease is probably even
greater than between the patients with primary and secondary
AS. PsA, enteropathic arthritis, and ReA are known to have a
more self-limiting disease course and therefore are less likely
to progress to AS. Chronic axial pain is common in patients
with psoriasis [25] or PsA [26]. A recent study reported that
52 % of patients with PsA had back pain or stiffness. Of the
patients who initially had back pain, 54 and 67 % became free
of back pain after 5 and 10 years of follow-up, respectively
[26]. Of note, back pain persisted in patients with radiographic
sacroiliitis [26]. Sacroiliitis diagnosed by MRI is also com-
monly observed in PsA (38 %) [27]. Clinical features of
sacroiliitis were observed in 33 % of the patients with normal
MRI scans and in only 39 % of those with abnormal MRI
scans (p=0.7) [27], suggesting that silent MRI sacroiliitis is
also a feature of PsA, as has previously been shown for
asymptomatic radiographic sacroiliitis [23]. Subclinical
sacroiliitis detected by X-ray or MRI has been reported also
in 24 and 16.5 % of patients with IBD, respectively [28, 29]. It
is of interest that no correlation was found between the

prevalence of HLA-B27 and radiological sacroiliitis in these
studies [23, 27, 28]. Therefore, patients with psoriasis/PsA or
IBD suffering from chronic back pain from any reason may be
misclassified as having axSpA.

Non-radiographic Axial Spondyloarthritis Versus
Ankylosing Spondylitis

The concept of axSpA, since it was first proposed, presumed
the occurrence of radiographic sacroiliitis mainly as a function
of time, with some influence of severity factors [1, 2]. A recent
article challenged this view and suggested that nr-axSpA and
AS are different, though overlapping, entities [7••]; the differ-
ing features include female predominance, weaker association
with HLA-B27, greater diversity with regard to disease pro-
gression, and lower response to treatment among patients with
nr-axSpA [7••]. The gender and genetic differences were ac-
knowledged also in the recent joint SPARTAN/ASAS state-
ment, but it was argued that these differences should be seen
only as prognostic factors that define two subsets of the same
disease, axSpA [6••]. Whether they are overlapping but dis-
tinct entities, or are two subsets of the same disease, the extent
and nature of differences between nr-axSpA or AS can be
appreciated only if these two subsets are included as clearly
defined distinct populations and analyzed so.

Disease Progression

The natural history is yet to be explored in patients classified
as nr-axSpA on the basis of the new ASAS classification
criteria. However, the existence of such cases has long been
known and long-term outcome in these patients has been
assessed in a number of those studies [30–37, 38•, 39•], but
they largely differ in their design, inclusion criteria, as well as,
in demographics and disease characteristics, such as mean age

Table 2 Performance of several criteria sets for spondyloarthritis in the ASAS Cohort [4, 5•]

Axial Peripheral Entire cohort

Sensitivity (%) Specificity (%) Sensitivity (%) Specificity (%) Sensitivity (%) Specificity (%)

ESSG 72.4 66.3 55.1 81.1 66.7 72.0

Modified ESSGa 85.1 65.1 62.5 81.1 79.1 68.8

Amor 69.3 77.9 35.2 97.8 55.6 86.7

Modified Amorb 82.9 77.5 39.8 97.8 67.5 86.7

ASAS 82.9 84.4 77.8 82.2 79.5 83.3

ASAS Assessment of SpondyloArthritis International Society, ESSG European Spondylarthropathy Study Group
a The ESSG criteria were modified so that active sacroiliitis onMRI was added to the list of parameters of which at least one is required in addition to one
entry criterion
b The Amor criteria were modified so that active sacroiliitis on MRI was included with a scoring point of 3, similar to definite radiographic sacroiliitis
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and mean symptom duration at study entry, gender distribu-
tion, HLA-B27 prevalence, presence of low-grade radio-
graphic sacroiliitis at baseline, and duration of follow-up,
which are all likely to have an effect on disease progression
(Table 3). Therefore, it is not possible to make a meaningful
comparison of results across these studies. None of these stud-
ies used ASAS criteria for patient inclusion. One of the most
recent studies included patients with a definite clinical diag-
nosis of axial SpA, who were classified as having nr-axial
SpA on the basis of fulfillment of the ESSG criteria, and
who had a maximum duration of symptoms (mostly back
pain) of <5 years [38•]. It should be underlined that the
ESSG criteria in this study were applied with minor modifi-
cations, so that HLA-B27 positivity, acute anterior uveitis, and
dactylitis were added to the list of parameters, of which at least
one must be present in patients who fulfill the entry criterion
of IBP [38•, 39•, 40]. The population of this study was com-
posed of a majority (66 %) of female patients in contrast to
those of other studies (with 19 to 48 % females). This study
estimated the rate of progression from nr-axSpA to AS as
11.6 % over 2 years. Despite the claims that genetic and gen-
der differences between the nr-axSpA and AS should be per-
ceived as only differences in prognostic factors between the
two subsets of the same disease [6••], in this study male gen-
der was associated with a significantly lower probability of
progression to radiographic sacroiliitis in patients with nr-
axSpA (odd ratio (OR), 0.10 (95 % confidence interval (CI),
0.01 to 0.82); p=0.032 in the univariate analysis and OR, 0.11

(95 % CI, 0.01 to 0.85); p=0.035 in the multivariate analysis)
[38•]. However, the univariate and multivariate analyses sug-
gested a trend for male gender to be a positive predictor of
sacroiliitis progression in AS patients. Moreover, no clear as-
sociation was found between HLA-B27 and radiographic pro-
gression of sacroiliitis [38•]. These data are not in support of
the explanation for the genetic and gender differences between
the two subsets of axSpA, as being barely a reflection of
prognostic factors. The same study identified elevated C-
reactive protein (CRP) as the only one strong predictor of
progression of sacroiliitis in patients with nr-axSpA and AS
[38•]. Some other recent studies indicated that baseline MRI
findings also predict future development of radiographic
sacroiliitis [36, 37, 38•, 39•]. In line with these studies, a
recent retrospective analysis of patients who had presented
with IBP and possible early AS, reported that after 5–10 years
of follow-up, 87.5 % of patients with sacroiliitis on MRI at
baseline developed grade II or higher sacroiliitis, as compared
with only 30 % in those with no sacroiliitis on MRI [41•].
Thus, clinical and imaging subgroups of nr-axSpA may differ
in their natural history.

Clinical Arm Versus the Imaging Arm of the ASAS
Criteria

The imaging and the clinical arms of the ASAS criteria for
axSpA were compared in two recent studies [42, 43••] from

Table 3 Studies assessing the progression from non-radiographic disease to ankylosing spondylitis

Ref # Inclusion criteria Males
(%)

Mean age
(years)

Mean disease
duration (years)

Axial symptoms at
baseline (%)

HLA-B27
(%)

Follow-up
(years)

Progression
rate (%)

[30] B27-unclassifed arthritis 65 35 2 NA 100 1-4 52

[19] B27-oligoarthritis 81 NA NA NA 100 2–6 25

[31] Possible ankylosing spondylitis 75 29 8 89 % 69 10 59

[32] IBP plus HLA-B27 (+) plus MRI (+) 56 36 4b 100 100 3 45

[33] uSpA (ESSG) 86 17b 0.7b 100 100c 11b 68

[34] uSpA (ESSG±Amor) 78 31 5 74 54 2 10

[35] uSpA (Clinical/ESSG) 52 20 5 92 64 3–5 42

[36] IBP <2 years 63 31 0.5 100 58 7.7e 33

[37] uSpA (ESSG±Amor) 81 27 3 29 (68d) 61 5–10 24

[38•] axSpA (clinical/modified
ESSGa+symptoms <5 years

34 39 3 100 73 2 12

[39•] IBP <2 years 72 32 0.5 100 62 7.7e 14

Some of the data included in the table are not given in the original study but are estimated from the presented data in that study

uSpA undifferentiated spondyloarthritis, IBP inflammatory back pain, ESSG European Spondyloarthritis Study Group
a See text
bMedian value
c Among patients tested
dAt follow-up
eMean value
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two cohorts including patients with early axSpA; The
SpondyloArthritis Caught Early (SPACE) [42] and DEvenir
des Spondylarthropathies Indiffe ́ rencie ́ es Re ́ centes
(DESIR) [44]. Although both are early axSpA cohorts, there
are some differences between the two populations. SPACE
cohort included patients referred because of chronic back pain
(≥3 months but ≤2 years, onset <45 years) [42], whereas the
DESIR cohort included patients with IBP (≥3 months, but
<3 years), aged 18 to 50 years with symptoms suggestive of
SpA according to the local investigator’s assessment [44].

In the SPACE cohort, all patients underwent HLA-B27
typing and MRI examination of the sacroiliac joints. So, it
was possible to compare the patients fulfilling either the clin-
ical or imaging arm only. In the DESIR cohort, of the 475
patients fulfilling the axSpA classification criteria, 435 had
no missing data in respect with imaging and HLA-B27, en-
abling categorization of these patients into a specific arm cor-
rectly. The data from these patients were analyzed in a later
study to assess the validity of the different arms of the ASAS
classification criteria set for axSpA [43••].

Despite many similarities regarding the clinical features
and disease activity measures of the two arms in both studies,
the proportion of males was significantly greater in the imag-
ing arm than in the clinical arm in both cohorts; 63.3 versus
33.3 % (p=0.02) in the SPACE cohort, and 59.2 versus
41.6 % (p=0.0003) in the DESIR cohort Moreover, the pa-
tients in the imaging arm of the DESIR cohort were slightly,
but significantly younger (30.6 versus 32.6 years; p=0.005),
and had higher mean CRP levels (11.6 versus 5.2 mg/L;
p<0.0001), than those in the clinical arm. On analyzing pa-
tients within the imaging arm, those with only positive MRI
also had a significantly higher male prevalence (56.2 versus
41.6 %; p=0.027) and higher mean CRP levels (10.5 versus
5.2 mg/L; p<0.0007), as compared with those in the clinical
arm. In the SPACE cohort, the imaging arm included patients
with a longer symptom duration and a lower prevalence of
positive family history for SpA than among the patients ful-
filling the clinical arm. Of interest, in the DESIR cohort within
the clinical arm, but not within the imaging arm, women had
higher disease activity and functional scores than men [45].
Imaging abnormalities on MRI examination at the sacroiliac
and spine levels were compared between the subgroups of
axSpA in the DESIR cohort [43••] and the prevalence of struc-
tural changes in the sacroiliac joints and inflammatory lesions
in the spine were found to be greater among patients with non-
radiographic axSpA fulfilling the imaging arm as compared
with those fulfilling the clinical arm (34.8 versus 3.5 % and
34.1 versus 12.9 %, respectively). This study did not include a
healthy control group.

Two studies from SPACE cohort, both published in abstract
forms, also produced results in the same direction [46, 47].
One of these studies found the prevalence of any type ofMRI-
spine lesion (bone marrow edema, fatty changes, erosion, or

syndesmophyte) among patients meeting the clinical arm to be
very similar to those with possible or no SpA but lower than
those observed among patients with AS or nr-axSpA in the
imaging arm [46]. The other study which assessed the struc-
tural MRI lesions in the sacroiliac joints showed that fatty
lesions, sclerosis, erosions, or ankylosis in sacroiliac joints
were also less common among patients in the clinical arm as
comparedwith each subgroup of the imaging arm (X-ray+ and
MRI−/X-ray+) [47]. These results from both cohorts are of
interest as they reveal the differences between the two arms
of the nr-axSpA with regard to the structural MRI lesions in
the axial skeleton even at an early symptom stage.

Treatment Response Across the Spectrum of Axial
Spondyloarthritis

Current evidence suggests that at the group level radiographic
and non-radiographic axSpA may differ in their response to
anti-TNF therapy, and a similar difference may also exist be-
tween the two subgroups of nr-axSpA [48–51, 52•, 53•, 54•,
55]. To date, four randomized controlled trials (RCTs) of TNF
inhibitors have been conducted in patients with nr-axSpA
[52•, 53•, 54•, 55]. Comparison of the results of these studies
with those observed in the main RCTs of patients with AS also
point out some differences between classical AS and nr-
axSpA, as reflected by diminished male prevalence [52•,
53•] and lower CRP levels [53•, 54•] (Table 4). Another study
reported higher response rates to TNF inhibitors in patients
with positive imaging findings than those without; although
imaging studies included standard radiographs and CT scans
[56]. The prevalence of HLA-B27 among nr-axSpA patients
is lower than in patients with AS, especially when only the
imaging arm is analyzed (Tables 4 and 5). Moreover, the delta
values for ASAS20 responses observed in trials of nr-axSpA
patients seem to be lower than those in AS trials (Table 4).
One could speculate that the consistently higher ASAS20 re-
sponse rates in the placebo arms of the nr-axSpA trials may be
a sign of a more fluctuating disease course in this group of
patients. A better clinical response to TNF inhibitors in pa-
tients with AS, as compared with those with nr-axSpA is sug-
gested also by a recent Swiss study, which reported a signifi-
cantly greater ASAS40 response in AS patients (48.1 versus
29.6 %; p=0.02) [57••]. Most notably, the difference was
more marked between the patients with normal baseline
CRP levels (41.9 versus 21.3 %; p=0.07) as compared with
those with elevated CRP levels (51.6 vs 38.5 %; p=0.29).
Probability of achieving a BASDAI 50 response in classical
AS patients with normal CRP and short disease duration
(5 years) was estimated to be as high as 65 %, based on a
combined analysis of the data from two early RCTs of
infliximab and etanercept [58]. In one of the early trials of
etanercept in AS, ASAS 40 response rate at week 24 in the
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Table 4 Comparison of patient characteristics and efficacy data from randomized placebo-controlled trials of TNF inhibitors conducted in patients
with ankylosing spondylitis (AS) and non-radiographic axial spondyloarthritis (nr-axSpA)

AS Nr-axSpA

ETN [48] IFX [49] ADA [50] GLM [51] CZP [52•] ADA [53•] CZP [52•] ETN [54•] GLM [55]

Male (%) 76.0 80.6 74.9 71.6 72.5 45.5 48.3 60.4 57.0

Age (years) 42.0 40.3 42.3 38.7 41.5 38.0 37.4 32.0 31.2

Disease duration (years) 10.3 9.2 10.9 12.1 9.1a 10.1 5.5a 2.5 <1 yeara

HLA-B27 (+; %) 84.0 87.1 78.7 83.4 81.5 58.2b 53.7b 64.9b 73.5b

BASDAI 5.9 6.6 6.3 6.8 6.4 6.5 6.5 6.0 6.5

BASFI 5.4 5.8 5.3 5.1 5.7 4.7 4.9 4.0 5.0

CRP (mg/L) 20 16 19 10 14a 7 12a 7 14

ASAS 20 response rate at week 12 (where otherwise indicated)

Placebo 28.0 19.2c 20.6 21.8d 36.8 31.0 40.0 36.1 40.0f

Anti-TNF 59.0 61.2c 58.2 59.4d 64.3e 52.0 62.7f 52.4 71.1f

Delta 31.0 42.0c 37.6 37.6d 27.5e 21.0 22.7f 16.3 31.1f

Some of the data included in the table are not given in the original study but are estimated from the presented data in that study. Unless stated otherwise,
values are the mean

ADA adalimumab, CZP certolizumab pegol, ETN etanercept, GLM golimumab, IFX infliximab, TNF tumor necrosis factor, CRP C-reactive protein,
BASDAI Bath Ankylosing Spondylitis Disease Activity Index, BASFI Bath Ankylosing Functional Index, HLA-B27 human leukocyte antigen-B27,
ASAS20 Assessment of Spondyloarthritis International Society criteria for 20 % improvement
aMedian value
b In the group of patients with non-radiographic axial SpA fulfilling the imaging arm
cASAS20 response rate at week 24 (almost identical to that at week 12 as shown in a graph in the cited publication)
d ASAS response rate at week 14 for GLM 50 mg
e For the 400-mg every 4 weeks arm
fASAS response rate at week 16

Table 5 Comparison of baseline characteristics of patients with non-radiographic axial spondyloarthritis included in recent randomized controlled
trials of TNF inhibitors

Trial-specific inclusion criteria* ABILITYADA
(n=185)

RAPID-axSpAa CZP
(n=147)

ETN (n=215) GO-AHEAD GLM
(n=198)

None Presence of MRI sacroiliitis
or high CRP

Disease duration
<5 years

18–45 years of age,
disease duration <5 years

Age (years) 38.4 37.4 32 31.2

Male gender (%) 45.5 48.3 60.4 57.0

Disease duration (years) 10.1 5.5b 2.5 <1 yearb

CRP (mg/L) 7.2 11.9b 6.6 13.9

Elevated CRP (%) 38.9 63.3 42.7 40.9

HLA-B27 (+; %)

Whole group 78 74.8 71.7 82.3

Imaging arm-MRI+ 58.2 53.7 64.9 73.5

Imaging arm-MRI+ (n)/clinical arm (n) 0.96 1.19c 4.24 2

Some of the data included in the table are not given in the original study but are estimated from the presented data in that study. Unless stated otherwise,
values are the mean

ADA adalimumab, CZP certolizumab pegol, ETN etanercept, GLM golimumab
aData from the nr-AxSpA subgroup only
bMedian value
cMany patients in the clinical arm had an unknown MRI status
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etanercept group was 52 % in AS patients with normal CRP
values at baseline. This was very similar to the 57 % response
rate that was observed in the whole etanercept group but higher
than the 22 % response rate in the placebo group at the same
time point [59]. In line with these results, the data from the
British Biologics Registry reported that 47% of the AS patients
without raised inflammatory markers at baseline achieved a
BASDAI50 response at 6 months [60]. However, ASAS40
response rates at week 12 with etanercept and adalimumab in
patients with nr-axSpAwho had normal CRP levels at baseline
were not very different from the rates obtained in patients re-
ceiving placebo (20.7 versus 12.5 % and 27 versus 18 %, re-
spectively) [53•, 54•]. Mean disease duration in the etanercept
trial of nr-axSpA patients was only 2.5 years. Disparity in clin-
ical response to anti-TNF agents between patients with AS and
nr-axSpA, including those with normal CRP levels underline
the heterogeneity between the two conditions.

Heterogeneity regarding demographics and disease charac-
teristics exists also across the populations of the nr-axSpA
trials, whichmay partly be due to the differences in the relative
size of each arm (imaging and clinical) in the study population
(Table 5). ABILITY-1 trial of adalimumab, and the etanercept
trial, both involved patients with nr-axSpA; however, the
composition of the study populations was markedly different,
with 49 and 81 % of the patients meeting the imaging arm
criteria, respectively. Certainly, the use of additional inclusion
criteria in some of the trials in regard with CRP or MRI [52•],
disease duration [54•, 55], or age [55] are likely to have con-
tributed to the heterogeneity between the studies.

Complex Structure of the ASAS Classification
Criteria as a Source of Heterogeneity

Given the dissimilarities described above in terms of demo-
graphics, clinical characteristics, treatment response between
the two subgroups of axSpA (AS versus nr-axSpA), as well as
the two subgroups within the nr-axSpA (clinical arm versus
imaging-MRI only), the complex multi-arm structure of the
ASAS criteria may also be a potential source of heterogeneity,
due to possible differences in composition of the subgroups in
different studies. Disparities between physicians in their ap-
plications of the criteria are also likely to contribute to hetero-
geneity across different study populations. In a setting where
HLA-B27 testing and imaging examinations are performed in
every patient, the patient population fulfilling the imaging arm
will be different than that defined in a setting where MRI is
mostly performed only in patients who have not fulfilled the
clinical arm. In this latter situation, the imaging arm will have
a lower HLA-B27 prevalence, due to the selection of more
HLA-B27-negative patients for MRI examination. Then, pa-
tient populations defined in different settings will not be
comparable.

The criteria for peripheral SpA can be applied to patients
with peripheral manifestations only, and the criteria for axSpA
can be applied to patients with predominantly axial manifes-
tations with or without peripheral manifestations. About 36 %
of patients with axSpA in the original ASAS cohort reported
(past or current) peripheral arthritis [4]. Among patients with
peripheral SpA in the same cohort, definite radiographic
sacroiliitis (≥grade 2 bilateral or ≥grade 3 unilateral) was de-
tected in 19.5 % and MRI evidence of sacroiliitis in 44 % (of
those who underwent radiographic and MRI exams) of the
patients, although none reported current back pain. But it is
well known that the predominant symptoms change over the
course of SpA, and it is not clear how to deal with patients
whose symptoms change from peripheral to axial or vice versa
along the course of a study [8]. In the ASAS cohort, of the 34
patients with peripheral SpA, who had definite radiographic
sacroiliitis, seven reported IBP in the past, but none was con-
sidered as having AS. Another disputable scenario could be an
HLA-B27-negative patient with Crohn’s disease with
monoarthritis of the knee, current IBP, but normal imaging
of the sacroiliac joints who would not be classified as SpA,
even if he met the peripheral SpA criteria, because the ASAS
criteria for peripheral SpA can be applied only to patients with
peripheral manifestations with no current axial symptoms
[61].

The terms Bradiographic axSpA^ and BAS^ are widely
used interchangeably as if they are synonymous. However,
this is not true in strict sense, since a patient with chronic back
pain and radiographic sacroiliitis in the presence of at least one
SpA feature can be classified as radiographic axSpA, but not
as AS according to the mNY criteria, unless the patient’s back
pain is of inflammatory nature (improves with exercise and
not relieved at rest) [11]. For example, in a recent Dutch co-
hort of patients with chronic low back pain, whereas 30 were
classified as having radiographic axSpA, only 24 of them
were classified as having AS [62].

It is apparent from these discussions that ASAS classifica-
tion criteria have a quite complex, rather than a simple, struc-
ture. This complex multi-selection design and unclear (not
mutually exclusive) definitions of the clinical and imaging
arm may lead to heterogeneity across study populations.

Advantages and Disadvantages of the ASAS
Classification Criteria

The advantages of the new concept of SpA, which is divided
into axial and peripheral SpA include early access to effective
therapies for patients who have axial disease without radio-
graphic sacroiliitis, and to allow for clinical trials to be con-
ducted in patients fulfilling the criteria for either axial or pe-
ripheral SpA, irrespective of the underlying distinct SpA form.
The first advantage has been realized in Europe, where
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adalimumab, etanercept, and certolizumab have been ap-
proved for their use in nr-axSpA, though only for those pa-
tients with evidence of inflammation as reflected by elevated
CRP or presence of acute (active) lesions on MRI. A number
of double-blind RCTs were indeed conducted in patients
representing the whole spectrum of axSpA [52•, 53•, 54•,
55, 56, 57••, 58–63], but these studies used additional inclu-
sion criteria, such as presence of elevated CRP or inflamma-
tory lesions on MRI and disease duration, which were not
required in major trials in patients with AS. Registration trials
of adalimumab, etanercept, and golimumab included only pa-
tients with nr-axSpA [53•, 54•, 55]. There seems to be no
benefit from inclusion of both subtypes of axSpA (AS and
nr-axSpA) within a single study, unless one wishes to compare
the two subgroups.

The major disadvantage of the new ASAS classification
criteria is the potential heterogeneity due to the grouping to-
gether of patients with different SpA subtypes (such as prima-
ry AS, and those with associated ReA, psoriasis, and IBD)
under a single category of SpA (either predominantly axial
or peripheral).

Although the existing literature shows an overlap in genetic
risk factors and pathophysiologic mechanisms, as well as clin-
ical features between the specific subtypes of SpA, the extent
of differences between them can only be recognized if they are
included as distinctly defined populations in research studies.
If there are some effective therapies that work in certain sub-
type(s) but not in others, their efficacy may not be appreciated
truly in trials including patients based on classification criteria
that do not differentiate between the specific subtypes. Such a
disadvantage can be avoided by restricting the inclusion of
patients with a specific subtype to some studies, but then
one would question the rationale for developing one set of
criteria to encompass the wider spectrum of axSpA as a single
disease entity.

An old Canadian study of patients with AS had reported
that after 38 years of disease, 41 % of the surviving patients
develop severe spinal restriction and suggested that the extent
of spinal restriction is a good predictor of future progression
because 74 % of the patients who had mild spinal restriction
after 10 years did not show progression [64]. This finding has
been supported by recent studies that have demonstrated a
leading role of baseline syndesmophytes as a predictor of
radiographic progression in the spine [65, 66]. Therefore, we
can extrapolate from these data that we can expect a more
benign disease course for patients with nr-axSpA, at least for
those who have not developed radiographic sacroiliitis within
the first 10 years of the disease. However, if these patients
perceive their disease being the same entity as AS, under the
diagnosis of axSpA, then they may have worries that are un-
necessarily at a similar level to those patients who have AS,
with regard to their future physical appearance and employ-
ability, which are among the most prevalent quality of life

concerns in patients with AS [67]. It has been well accepted
that currently there are no long-term studies on axSpA patients
that could clarify the natural history of the disease [6••]. The
data on the nr-axSpA in this regard are even more sparse and
hence the rate of spontaneous remission, as well as the rate of
progression to severe disease with spinal deformities are yet
largely unknown.

The primary goal of a valid classification criteria for any
disease is to provide a homogeneous study population with a
common etiopathogenesis, similar prognosis, and similar re-
sponse to identical treatment. Without such a homogeneous
study population, robust clinical and basic science research in
any subtype of SpA is not possible. All criteria are dynamic
concepts that need updating as our knowledge advances. We
have provided a review of the ASAS classification criteria of
axSpA that indicates that its complex multi-selection design
and unclear (not mutually exclusive) definitions of the imag-
ing and clinical arms result in patient heterogeneity across
study populations. Therefore, there is a need to improve the
validity of the ASAS classification criteria for axSpA. It is our
opinion that in the meantime, the clinically well established
entity of AS, as defined by the mNY criteria, should be pre-
served for the most accurate comparison of the new research
studies with those conducted over the last three decades, and
hence the use of the ASAS criteria should be restricted to
patients with nr-axSpA, who are not recognized by the mNY
criteria.
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