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Abstract
Axial spondyloarthritis is a heterogeneous inflammatory condition with variable clinical presentations and outcomes.

The complexity of its diagnosis and absence of biomarkers hamper the development of diagnostic criteria with the

risk of misuse of the available classification criteria in clinical practice and its consequences. Axial spondyloarthritis

should be regarded as a continuum in which some patients, but not all, will have a more severe phenotype charac-

terized by progression into new bone formation and joint fusion. Growing understanding of the factors that might

drive disease progression and treatment response will allow for better characterization of treatment options and

outcome for each affected individual. The aim of this review is to update the current evidence of what is axial

spondyloarthritis and to highlight the need to focus on the concept rather than its classification.
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Introduction

The term ‘axial spondyloarthritis’ (axSpA) refers to

chronic inflammatory disease of the axial skeleton [1].

Its prototype, AS, also known as radiographic axial

spondyloarthritis (r-axSpA) is mandatorily defined by evi-

dent radiographic structural damage in the sacroiliac

joints (SIJs), which becomes visible years after symptom

onset [2]. To encompass earlier stages, the term ‘non-

radiographic axSpA’ (nr-axSpA) was introduced in the

Assessment of Spondyloarthritis International Society

(ASAS) classification criteria to include patients with

suggestive clinical features of axSpA but no radiograph-

ic sacroiliitis. As such, nr-axSpA may be identified by

clinical features and MRI-detected inflammatory lesions

in the SIJs (imaging arm) or the presence of HLA-B27

positivity in the absence of MRI findings, when applying

the so called ‘clinical arm’ of the ASAS classification cri-

teria [3]. The introduction of these terms was never

meant to define two separate entities but to capture the

whole spectrum of axSpA and to allow for a ‘staging’ of

the disease to facilitate research in this area. Crucially,

classification criteria are only meant to be applied once

the diagnosis has already been made. Unfortunately, the

growing misuse of the classification criteria in order to

make clinical diagnosis somehow led to controversy as

to whether nr-axSpA may indeed represent a different

clinical entity rather than a disease subset. The reasons

argued towards supporting the former are the fact that

many cases are diagnosed without imaging findings

(clinical arm), hence lacking any ‘objective’ evidence of

target tissue involvement (i.e. SIJ inflammatory lesions

as seen on MRI) or damage (i.e. structural lesions of

sclerosis, erosions of bone fusion as seen on conven-

tional radiography) and importantly, the fact that a con-

siderable number of cases with nr-axSpA may never

develop radiographic sacroiliitis [4]. By contrast, many

experts agree in understanding axSpA as a continuum

(Fig. 1), considering nr-axSpA as an early stage of dis-

ease where radiographic damage may have not yet

occurred.

Rheumatology key messages

. Non-radiographic and radiographic axial spondyloarthritis is an artificial split of one single disease entity.

. Non-radiographic and radiographic axial spondyloarthritis carry a comparable disease burden, and may need
equal treatment options.

. Axial spondyloarthritis should be seen as a continuum, to facilitate research in the different disease stages.
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At the clinical level, the main challenge in the diagno-

sis of axSpA is the lack of biomarkers. This is in stark

contrast with other diseases such as diabetes or

rheumatoid arthritis to name a few, for which an abnor-

mal blood sugar value or the presence of a specific

serum antibody allow for a clinical diagnosis to be made

with a high level of confidence and potentially at an

early disease stage before irreversible damage occurs.

In axSpA, however, the diagnostic toolkit is a composite

of clinical, laboratory and imaging features put together

by the specialist rheumatologist. It is this ‘expert opin-

ion’ that was used to both develop and further validate

the ASAS classification criteria [3]. Even inflammatory

back pain, considered as the princeps symptom and

widely adopted as a referral strategy, has been shown

to have a limited specificity [5]. These are some of the

reasons why, if classification criteria are used solely for

diagnostic purposes, the risk of incorrect diagnosis and

its consequences, such as overtreatment, might be

high. In fact, if all expert judgement is removed, as in a

recently published latent class analysis of axSpA early

cohorts by Sepriano et al. [6], no identifiable division be-

tween nr- and r-axSpA can be found. The aim of this re-

view is to update the current understanding of what is

axSpA and the need to focus on the concept rather

than its classification.

Prevalence and gender

There is a high heterogeneity in the prevalence reported

for AS or r-axSpA spanning 0.007% to 0.54% with no

specific studies reporting solely on nr-axSpA [7]. This

increases to 1.4% when investigating the whole axSpA

group [8]. These differences can be related to geograph-

ical distribution [9] and are probably driven by the preva-

lence of HLA-B27, which can be as high as 53% in a

tribe in Papua Guinea [10]. The question remains

whether patients in areas with a low prevalence of HLA-

B27 are underdiagnosed whilst axSpA might be driven

by other genetic factors [11].

The same proportion of patients with family history of

SpA has been reported in nr- and r-axSpA reinforcing

the idea of a common genetic background [12].

However, there is a paucity of data on immune-

pathogenesis, with some reports showing a difference in

circulating cells with negative correlation between Th17

cells and disease activity in nr-axSpA compared with r-

axSpA and controls [13]. Clearly, further research is

needed to understand the pathogenesis of early axSpA

and how it evolves throughout the disease.

One of the main misconceptions over time has been

the consideration of axSpA as a predominantly male dis-

ease. The male: female ratio has decreased in recent

FIG. 1 Axial spondyloarthritis continuum

Nr-axSpA, which may or may not be identified with and without bone marrow oedema as seen by MRI, may evolve

over the years to r-axSpA previously known as AS, which is characterized by established changes of sclerosis, ero-

sions and/or fusion in the sacroiliac joints and syndesmophytes or vertebral fusion in the spine in a proportion of

cases. These changes are represented with the different colour grading (yellow/red) to illustrate the nr-axSpA–r-

axSpA continuum. Those who will develop radiographic changes are represented as ‘progressors’ with risk factors

such as a previously positive MRI, raised CRP and positive HLA-B27. A proportion of HLA-B27 positive subjects with

negative MRIs may develop a raised CRP, placing them in the more severe or ‘progressor’ category. With time and a

possible treatment effect, the number of ‘non-progressors’ can increase as shown. Fat metaplasia is represented as

a post-inflammatory lesion after bone marrow oedema occurs and is a possible precursor of radiographic structural

lesions. nr-axSpA: non-radiographic axial spondyloarthritis; r-axSpA: radiographic axSpA.
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years with studies reporting nearly equivalent preva-

lence, particularly in nr-axSpA cohorts [14]. Differences

in clinical presentation have been noted, with women

presenting with more widespread pain, including neck

and upper thoracic pain that may not conform to current

‘inflammatory back pain’ definitions [15] and less radio-

graphic damage, all factors that may contribute to the

reported longer diagnostic delay when compared with

males [16]. Overall disease burden is higher in females

[14], although this has not led to an increase in the over-

all biologic prescription [17].

Clinical presentation

Clinical presentation is crucial in identifying patients with

axSpA, and therefore several studies have explored pos-

sible differences between nr-axSpA and r-axSpA [12]. As

expected, presentation is similar in both subgroups al-

though some particularities are worth discussing.

Regarding symptom onset and diagnosis, nr-axSpA has a

shorter disease duration and is diagnosed earlier in line

with the continuum concept [18]. Remarkably, r-axSpA

presents an earlier age at disease onset [19], and this has

been shown to be significant in a recent meta-analysis

[12]. The characteristics of the presenting low back pain

between both subgroups have not been thoroughly

studied, yet percentages of inflammatory back pain are

similar in a referral study [20]. Focusing on peripheral man-

ifestations, there are conflicting results depending on the

inclusion criteria used by the two meta-analyses available

[12, 21], with the largest study reporting a higher preva-

lence of peripheral arthritis, enthesitis and dactylitis on the

nr-axSpA population, which may have reflected a selection

bias as argued by the authors [12].

With regards to serum biomarkers, the main disparity

is in the CRP, which appears to be higher in r-axSpA

[12]. Intriguingly, a post hoc analysis of ABILITY-1 clinical

trial revealed that a substantial amount of nr-axSpA

patients with negative CRP at baseline developed an ele-

vated CRP at week 12 [22]. If confirmed, this could sug-

gest that CRP levels might rise as the disease evolves

particularly in the subset of patients with more ‘severe’

phenotype who may become radiographic in time.

The burden of disease appears comparable regardless

of the radiographic status, with disease activity measures

such as the BASDAI reported as similar in several obser-

vational [19, 23] and randomized clinical trials [24, 25].

Comparable results were also found regarding the

Ankylosing Spondylitis Disease Activity Score, with a simi-

lar performance in nr- and r-axSpA [26]. Unsurprisingly,

radiographic axSpA is reported to have higher BASFI and

BASMI [27], vindicated by a more severe radiographic in-

volvement as discussed later in the text.

Imaging: progression vs non-progression

The diagnosis of axSpA is strongly anchored in imaging

findings, particularly the presence of established

sacroiliitis features such as erosions or joint fusion. In

consequence, imaging has had a fundamental role in

the different classification criteria and these have been

validated with clinician diagnosis, which is, otherwise,

intricately influenced by imaging [3]. Hence the risk of

possible overdiagnosis of axSpA if imaging findings are

not interpreted correctly particularly in the context of

MRI. Although MRI has become more widely available in

the past two decades, clinicians’ understanding of MRI

is not universal. Further, there are many shortcomings to

the utility of MRI in axSpA. These include the lack of

specificity of MRI lesions typically found in axSpA, such

as bone marrow oedema (BMO), which can be found in

other conditions including mechanically induced back

pain or even in healthy subjects [28]. In addition, MRI

may not identify active inflammatory lesions of BMO in

up 30% of HLA-B27 positive patients with clinical fea-

tures of axSpA [29]. In fact, some studies have shown

that only 15% of these subjects may eventually develop

a so called ‘positive’ MRI over time, and this is

restricted to those who are male and HLA-B27 positive

[30, 31].

Yet, MRI has substantially aided the understanding of

the natural history of axSpA. Motamedi et al. [32] com-

pared the MRI findings between nr-axSpA and r-axSpA,

identifying the same BMO score in both [when using the

Spondyloarthritis Research Consortium of Canada

(SPARCC) reading method], yet a higher erosion score

was seen in the nr-axSpA group whereas more fat

metaplasia was present in the r-axSpA group, support-

ing the concept that fat metaplasia might be a bone for-

mation precursor as reported by other groups [33, 34].

Along the same lines, Maksymowych and colleagues

[35] reported erosions in nr-axSpA even in the absence

of BMO and higher spinal BMO scores in patients with

structural lesions, adding evidence to the natural history

of axSpA. Thus, prospective studies in early nr-axSpA

have received major interest, especially when consider-

ing that treatment intervention might modify its evolu-

tion. A study performed in a cohort of young patients

who had a diagnosis of enthesitis-related arthritis with

axial involvement or nr-axSpA outlined a decrease of

BMO scores after initiation of TNF inhibitors at a follow-

up time of up to 9 years, yet progression of disease into

SIJ fusion continued [36]. In contrast, in the RAPID-

axSpA trial with certolizumab, a decrease in BMO

scores was seen as well as limited radiographic pro-

gression in both the spine and SIJs although the follow-

up time was much shorter at 4 years [37]. Taken to-

gether the available evidence suggests that baseline in-

flammation that is seen as BMO on MRI then develops

into structural lesions that are visualized as definite

changes of sclerosis, erosions or bone fusion with X-ray

at a later stage, thus defining the continuity between nr-

axSpA and r-axSpA in a subset of patients (Fig. 1).

Radiographic progression from nr-axSpA to r-axSpA

has been established in around 10–40% of cases in a

recent review of available literature [38] and is slow, tak-

ing many years to occur. Overall, although markers of

Xabier Michelena et al.
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disease progression have been identified (HLA-B27

positivity, MRI detected BMO at baseline, elevated CRP)

[38], the natural course of and treatment effect in nr-

axSpA are not fully understood. Indeed, some reports

highlight the fact that some patients classified as nr-

axSpA may never progress to r-axSpA [39] suggesting

that this milder, self-limiting form should not be consid-

ered the same disease. However and despite the fact

that outcome is likely to be heterogeneous, as happens

in other inflammatory conditions, there are many barriers

for this to be fully characterized in nr-axSpA, since for

instance, a substantial proportion of affected individuals

are exposed to NSAIDs by the time they are first seen in

secondary care, with the possible impact of these drugs

on disease modification [40]. Further, long term observa-

tional studies in untreated cohorts would be impossible

to perform due to ethical considerations.

Co-morbidities and extra-articular
manifestations

Aside from spinal and articular features, patients with

axSpA may present extra-articular manifestations, such

as acute anterior uveitis (AAU), psoriasis and IBD. AAU

is the most common extra-articular manifestation

(32.7%), showing a higher frequency in r-axSpA com-

pared with nr-axSpA [12, 21]. This could be explained

by the difference in prevalence of HLA-B27 in some

cohorts of nr- and r-axSpA, which is associated both

with the development of AAU and with structural dam-

age on SIJs [2, 41]. Moreover, the higher prevalence of

AAU among r-axSpA patients can also be explained by

the longer mean disease duration in this subgroup, lead-

ing to a higher cumulative probability of appearance of

this symptom. By contrast, the prevalence of psoriasis

and IBD seems to be similar in r-axSpA in comparison

with nr-axSpA patients. However, when analysing the in-

cidence of overall extra-articular and peripheral manifes-

tations between r-axSpA and nr-axSpA over 5 years of

follow-up, this was found comparable between the

groups [42], supporting the concept of axSpA as one

single disease irrespective of the presence of radio-

graphic changes.

In addition to extra-articular manifestations, patients

with axSpA may also suffer from other coexistent clinical

disorders that appear as a consequence of persistent in-

flammatory activity and/or treatment outside the spec-

trum of SpA [9]. These coexistent disorders are named

‘comorbidities’. Cardiovascular disease, specifically ath-

erosclerosis, is responsible of the excess mortality in

axSpA patients in comparison with the general popula-

tion [43]. Gonzalez-Juanatey et al. [44] demonstrated

that r-axSpA patients without cardiovascular disease

showed a higher prevalence of subclinical atheroscler-

osis in comparison with healthy controls, while carotid

plaques and intima–media thickness are not increased

in patients with nr-axSpA [45]. These findings could be

explained by the shorter disease duration and lower

CRP levels in nr-axSpA patients in comparison with

r-axSpA patients. Despite this increased subclinical ath-

erosclerosis in r-axSpA patients, a recent study using

electronic medical records from two hospital in the USA

demonstrated a comparable prevalence of coronary

heart disease, heart failure and stroke between these

two groups [46].

Osteoporosis is the most frequent comorbidity among

patients with axSpA. Briot et al. [47, 48] demonstrated in

the French DESIR cohort that radiographic sacroiliitis

was not associated with low BMD either after 2 or after

5 years of follow-up, suggesting a similar risk of low

BMD between r-axSpA and nr-axSpA patients.

Consequently, both groups of patients demonstrated a

comparable prevalence and incidence of vertebral frac-

tures after 5 years of follow-up in this same cohort [49].

The prevalence of FM in axSpA patients is increased

in comparison with the general population [50].

Interestingly, Baraliakos et al. [51] demonstrated that the

prevalence of coexistent FM using both the 2010 and

the 1990 criteria was more frequent in r-axSpA than in

nr-axSpA, showing that nr-axSpA patients are not more

especially prone to having FM-like symptoms than

patients with established r-axSpA. These results were

confirmed by Moltó et al. [52], who did not find an asso-

ciation between FM according to the FiRST question-

naire and the absence of radiographic sacroiliitis.

Treatment response

NSAIDs represent the cornerstone in axSpA treatment.

No differences have been found either in the clinical re-

sponse to these drugs or in the amount of NSAID usage

between r-axSpA and nr-axSpA patients, confirming

similarities in response rate and burden of disease [53].

Several randomized controlled trials have demon-

strated the efficacy of biologic DMARDs in both r-axSpA

and nr-axSpA with variable response rates likely due to

the different inclusion criteria in the different studies

[54]. The ESTHER trial, which included both r-axSpA

and nr-axSpA treated with etanercept vs sulfasalazine,

demonstrated similar results in terms of efficacy and

safety data between r-axSpA and nr-axSpA groups up

to year 4, suggesting a similar course of the disease

[55]. Adalimumab has also demonstrated efficacy in

both r-axSpA and nr-axSpA, but no studies evaluating

direct comparisons between r-axSpA and nr-axSpA for

adalimumab response have been conducted [56]. The

RAPID-AS trial tested the efficacy of certolizumab vs

placebo for both r-axSpA and nr-axSpA patients in

the same study by including a stratified randomization

for both groups. A direct comparison between the

groups reported for the 6-month time point showed

comparable ASAS40 responses [24]. Concerning goli-

mumab, r-axSpA and nr-axSpA patients demonstrated

significant improvement in their respective randomized

controlled trials [57, 58]. However, patients with nega-

tive MRI and normal CRP levels at baseline did not

differ in the response rate between golimumab and
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placebo treatment in the nr-axSpA trial. Similarly, stud-

ies with the IL-17A blockers secukinumab and ixekizu-

mab have been performed in both r-axSpA and nr-

axSpA patients, demonstrating efficacy in both groups

[59–61].

Real life data, however, remain scarce with only a few

studies published to date. TNF inhibitor survival data

and response are similar in both groups (nr-axSpA and

r-axSpA) in the DANBIO registry [62] as well as two

smaller studies [63, 64], whilst higher rates of response

were seen in the r-axSpA group in the Swiss Clinical

Quality Management cohort [19].

In summary, data available suggest comparable effi-

cacy of biologic DMARDs between the two disease

phenotypes, yet restrictions are in place in many

countries worldwide in their use in nr-axSpA. Future

clinical trials should include the entire disease spec-

trum rather than addressing r-axSpA and nr-axSpA as

separate entities.

Conclusions

There is a growing body of evidence showing that nr-

and r-axSpA is an artificial split of a single disease

entity. The lack of a gold standard drives clinicians to

rely heavily on imaging in order to make the diagnosis

of axSpA with the consequent risks attached to the

insufficient specificity and sensitivity of MRI and evi-

dent radiographic changes appearing too late in the

disease course. axSpA should be regarded as a con-

tinuum to facilitate research in areas of unmet need

including understanding the factors that determine dis-

ease progression, exploring treatment strategies that

would allow for the best outcome for each affected in-

dividual and better characterizing the natural history of

the disease.
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