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ABSTRACT

Axial spondyloarthritis (axSpA) is a chronic,
inflammatory rheumatic disease that primarily
affects the axial skeleton, often inflicting severe
pain, diminished mobility, and a compromised
quality of life. The advent of Assessment of
SpondyloArthritis international Society (ASAS)
classification criteria for spondyloarthritis (SpA)
have enabled the classification of patients with
axSpA in the non-radiographic stage but poorly
perform if mistakenly used for diagnostic pur-
poses. Despite notable progress in early diag-
nosis facilitated by referral strategies and
extensive magnetic resonance imaging (MRI)
utilization, diagnostic delays persist as a con-
cerning issue. This underscores the urgency to
narrow the diagnostic gap and highlights the

critical role of early diagnosis in mitigating the
long-term structural damage associated with
this condition. Research into the impact of non-
steroidal anti-inflammatory drugs (NSAIDs) and
biologic disease-modifying antirheumatic drugs
(bDMARDs) on inflammatory symptoms and
radiographic progression has been extensive. A
compelling body of evidence suggests that early
intervention leads to superior disease outcomes.
However, most of these studies have centered
on patients with established diseases rather
than those in the early stages. Consequently,
findings from studies on early pharmacological
intervention remain inconclusive, and the
potential for modifying the disease trajectory is
still debatable. Without precise data from clin-
ical trials, insights from basic science regarding
the pathogenic mechanisms might point
toward potential targets that warrant early
intervention in the disease process. This review
underscores the urgency of early diagnosis and
intervention in axSpA, highlighting ongoing
research gaps and the need for further explo-
ration to improve patient outcomes.
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Key Summary Point

Early axial spondyloarthritis (axSpA) poses
significant challenges and opportunities
for intervention in disease progression.

Early interventions in axSpA through
pathways like tumor necrosis factor-alpha
and interleukin-17 inhibitors could hold
promise for modifying disease
progression. However, the available
evidence is still evolving and requires
further exploration.

The ASAS spondyloarthritis EARly
definition (ASAS-SPEAR) definition of
early axSpA, indicating less than 2 years
from symptom onset, opens doors for
tailored interventions and research.

The new early axSpA definition will pave
the way for dedicated clinical trials
focusing on this patient group, offering
the potential for more substantial insights
into a therapeutic window of opportunity.

INTRODUCTION

Historically, diagnosing axial spondyloarthritis
(axSpA) took up to 7 years from symptom onset
[1]. Increased awareness, early referral strategies,
and the definition of non-radiographic axSpA
(nr-axSpA) aim to progressively narrow this
diagnostic gap over time, however, with limited
success so far [1, 2].

The current Assessment of SpondyloArthritis
international Society-Spondyloarthritis (ASAS)
classification for axSpA, including nr-axSpA in
addition to radiographic axSpA (r-axSpA), per-
mits the diagnosis and treatment of individuals
who may never develop apparent radiographic
spondyloarthritis (SpA) features, allowing early
identification of patients yet to develop radio-
graphic changes (* 28%) [3].

Among the evolving paradigms in axSpA
treatment, the prospect of early intervention

has garnered substantial attention. However,
evaluating early treatment’s impact on axSpA
long-term course is challenging due to limited
and inconsistent data. Older trials, excluding
patients without radiographic sacroiliitis, hin-
der findings’ applicability. It’s noteworthy that
in 2023, the ASAS (EARLY definition) steering
committee convened an international working
group to establish such a definition for early
axSpA [4].

In light of these considerations, this review
aims to examine the potential role of early
treatment in axSpA and its potential impact on
patient outcomes. We will delve into the chal-
lenges of diagnosis, the underlying pathophys-
iology of early disease stages, and the evidence
supporting the role of early treatment in cur-
tailing radiographic progression and structural
damage.

Ethical Approval

This article is based on previously conducted
studies and does not contain any new studies
with human participants or animals performed
by any of the authors.

Pathophysiological Aspects of Early axSpA

While the precise hierarchy of pathophysiolog-
ical mechanisms driving SpA remains incom-
pletely elucidated, multiple lines of evidence
suggest that early stage axSpA is characterized
by a complex interplay of different
mechanisms.

Diverse cytokine axes come into play during
the initial phases of axSpA, with notable atten-
tion on the tumor necrosis factor-alpha (TNF-a)
signaling pathway and the interleukin-23/in-
terleukin-17 (IL-23/IL-17) axis. The role of TNF-
a in experimental SpA models is well estab-
lished, and these models are mechanically
dependent [5]. In addition to the well-described
role as an inflammatory mediator, several evi-
dence cases pointed out the contribution of the
TNF signaling pathway to new bone formation:
data have shown that TNF-a is a crucial inducer
of DKK-1 in mouse inflammatory arthritis
models [6]. Subsequent studies have firmly
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confirmed its pivotal role in axSpA pathogene-
sis, resulting in the approval of TNF-a inhibitors
that have transformed the prognosis of patients
with axSpA. Notably, several studies have
demonstrated their impact on radiographic
progression, and many clinical trials have been
conducted in early disease stages with promis-
ing results.

The IL-23/IL-17 axis is widely acknowledged
for its central role in orchestrating type 3
immune response and perpetuating immune-
related conditions, including axSpA. IL-23 is a
pro-inflammatory cytokine that urges the
polarization of T cells into T helper 17 (Th17)
cells, a significant cell subtype of T cells pro-
ducing IL-17. However, despite the importance
of IL-23 in disease pathogenesis, the IL-12/23
inhibition and the IL-23 specific inhibition did
not show clinical efficacy in clinical trials in
patients with AS [7, 8].

On the contrary, recent advancements have
unveiled that IL-17 production extends beyond
Th17 cells, with innate immune cells such as
innate lymphoid cells (ILC) and innate-like T
cells emerging as significant contributors to
axSpA pathogenesis [9]. Mucosa-associated
immune cells, specifically ILC3, mucosal-asso-
ciated invariant T (MAIT) cells, and gamma
delta (cd) T cells, are also reported to be
expanded in the inflamed gut in inflammatory
bowel disease (IBD) and SpA, serving as sources
of IL-17 [10, 11]. The significance of the IL-17
cytokine pathway gains further weight from a
recent study, which demonstrated heightened
IL-17-producing CD4? T cells in patients with
early active axSpA [12]. This underlines the
critical role of IL-17 in the early stages of the
disease and supports the encouraging data aris-
ing from the therapeutic blockade of IL-17A in
clinical settings.

New insights are emerging about enthesis
immunology since enthesitis is regarded to be a
hallmark of the early stages of axSpA. The dis-
covery of a vast pool of resident immune cells in
the enthesis has opened new scenarios [13].
These populations of immune cells seem to
activate in response to chronic biomechanical
stress, and evidence of a bidirectional gut-en-
thesis axis has been described [14, 15]. In this
context, a contribution to type 3 immunity is

given from the gut and other barrier sites, con-
firming the existence of a gut–joint and
gut–entheseal axis [10, 14, 16, 17].

In recent years, growing evidence has rec-
ognized stromal cells as essential contributors to
structural damage in SpA [11]. These cells have
been implicated in mediating the inflammatory
response to mechanical stress [5]. Moreover, it
has been demonstrated that stromal cells can
directly stimulate Th17 production of IL-17
independently of IL-23 by releasing pros-
taglandin E2 (PGE2) [18]. PGE2 and its receptor
prostaglandin E receptor 4 (EP4) have also been
implicated in the pathogenesis of axiaSpA, with
EP4 being upregulated in patients with axSpA
compared to healthy controls, psoriatic arthritis
(PsA), and patients with rheumatoid arthritis
(RA) and playing a role in Th17 development
[19, 20]. A recent study has additionally
demonstrated that circulating levels of EP4 can
predict radiographic progression and that EP4
activation in monocytes induces bone forma-
tion from mesenchymal stem cells [21]. These
findings support the idea that the PGE2/EP4
axis is involved in both the inflammatory phase
of early axSpA and the later ossification stage,
further strengthening the rationale for non-
steroidal anti-inflammatory drugs (NSAIDs) use
in patients with axSpA.

Definition of Early axSpA

In recent years, the concept of ‘‘early axSpA’’ has
gained prominence, reflecting the need to
identify and treat the disease in its initial stages.
Although evidence supporting specific symp-
tom duration remains limited due to the his-
torical predominance of longstanding disease
cases in research studies, the need for a stan-
dardized framework for defining early axSpA is
crucial.

However, until the ASAS-SPEAR (ASAS
SPondyloarthritis EARly definition) project, a
universally accepted definition for early axSpA
had been lacking [22]. This project sought to
address this gap by formulating a definition by
expert consensus, informed by a systematic lit-
erature review (SLR) and a Delphi survey [4, 22].
The new definition was based largely on expert
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opinion agreeing that the definition should be
based solely on the axial symptom duration [4].
Notably, there was consensus among ASAS
members in selecting a symptom duration cut-
off of B 2 years for the definition [4]. This
duration, though relatively longer compared to
other rheumatic conditions, reflects an aspira-
tional standpoint considering the current diag-
nostic delays associated with axSpA. It is
important to note that the ASAS definition of
early axSpA is designed to facilitate research
endeavors by classifying patients in clinical tri-
als based on homogeneous criteria [4]. As far the
early diagnosis capability will increase world-
wide, this definition is also meant to be revised.

Challenges in Diagnosis and Monitoring

The diagnosis of axSpA remains a complex
issue, characterized by delayed identification of
the disease [23]. Nearly two decades ago, the
mean diagnostic delay for ankylosing
spondylitis (AS), a subset of axSpA with definite
structural damage visible on X-rays of sacroiliac
joints, was approximately 10 years [24]. While
strides have been made in improving early
diagnosis through referral strategies [25], the
conceptualization of the early disease stage [4],
the definition of nr-axSpA [26], and the wide-
spread utilization of MRI, a substantial diag-
nostic delay (5 to 10 years across most of the
countries) still persists in axSpA [27] making it
one of the longest diagnostic lags in rheuma-
tology [27, 28]. While commendable, the push
for timely detection may inadvertently lead to
an increased risk of erroneously diagnosing
non-inflammatory conditions as axSpA, partic-
ularly when misapplying existing classification
criteria for primary diagnosis.

Clear differentiation between diagnostic and
classification approaches is imperative [29]. The
diagnostic approach involves considering a
suspicion of axSpA, evaluating pre-test proba-
bilities, analyzing positive and negative test
outcomes, exploring alternative explanations
for symptoms (differential diagnoses), and
concluding with post-test probability
assessment.

Test results possess varying weight; for
example, the absence of radiographic sacroiliitis
does not significantly diminish the likelihood
of axSpA as the disease might be in an early
stage. In contrast, the absence of active inflam-
mation and structural changes on MRI strongly
argues against axSpA diagnosis [30, 31]. The
classification approach (e.g., by applying the
ASAS classification criteria for axSpA [32]
necessitates an existing definitive diagnosis
before applying classification criteria. The clas-
sification approach predominantly considers
positive test results, neglects differential diag-
noses, and provides a Boolean outcome indi-
cating fulfillment or non-fulfillment of criteria,
characterized by specific sensitivity and speci-
ficity levels.

Clinical parameters for diagnosing axSpA
encompass various signs and manifestations.
These include inflammatory back pain (with
specific characteristics), lasting three months or
longer, often responsive to NSAIDs. Peripheral
manifestations like arthritis, enthesitis, and
dactylitis can occur, along with extra-muscu-
loskeletal signs such as uveitis, psoriasis, and
inflammatory bowel disease. HLA-B27, a genetic
marker, is a specific but population-dependent
diagnostic factor, while acute phase reactants
like CRP and ESR provide insights into systemic
inflammation with lower sensitivity. A recently
developed polygenic risk score showed a good
diagnostic performance in differentiating AS
from patients with non-specific back pain [33]
but has not entered a broad clinical practice yet.

Imaging is pivotal in the diagnostic process
of axSpA. Conventional radiography of sacroil-
iac joints lacks sensitivity and specificity for
axSpA diagnosis [30]. MRI of sacroiliac joints,
however, can capture active inflammation
(osteitis) and post-inflammatory structural
changes (erosions, fat lesions, backfill, sclerosis,
and ankylosis)—Fig. 1. Importantly, the inter-
pretation of MRI findings should always be
done in the context of clinical presentation, as
bone marrow edema is also observed in healthy
individuals, athletes, and those with mechani-
cal/degenerative issues in the axial skeleton,
such as osteitis condensans ilii [34–37]. Notably,
typical structural changes (especially the highly
specific ones, such as erosions, backfill, and
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ankylosis) boost the specificity of bone marrow
edema. Moreover, the site of inflammatory and
structural changes aids in differential diagnosis;
mechanically induced bone marrow edema
often occurs in anterior and caudal joint seg-
ments, whereas axSpA primarily affects the
middle joint portion [38]

For reliable detection of inflammatory and
structural sacroiliac joint changes, a recom-
mended set by the radiologists of the European
Society of Skeletal Radiology (ESSR) Arthritis
Subcommittee [39] and most recently—by ASAS
and the Spondyloarthritis Research and Therapy
Network (SPARTAN) of four sequences has
emerged: (1) semi-coronal T1-weighted for the
assessment of structural changes, (2) semi-
coronal T2-weighted with fat suppression (e.g.,
Short Tau Inversion Recovery—STIR) for the
assessment of active inflammatory changes, (3)
semi-coronal cartilage-sensitive sequence (T1
fat-suppressed gradient-echo sequence, such as
Volumetric Interpolated Breath-hold Examina-
tion—VIBE) for erosion depiction, and (4) an
additional T2-weighted semi-axial sequence
with fat suppression for better identifying active
inflammatory changes, particularly in the pos-
terior joint region [40]. An example of the MRI
performed in accordance with the above-men-
tioned protocol is presented in Fig. 2. No con-
trast medium (Gd) is usually needed. Computed
tomography (CT) of sacroiliac joints is less
sensitive but more specific, identifying struc-
tural post-inflammatory changes [30]. CT is
recommended when MRI results are inconclu-
sive about structural damage.

MRI of the spine can be considered in addi-
tion to MRI of sacroiliac joints depending on
the pain type, localization, and suspected diag-
nosis: while in the vast majority of the primary
axSpA cases, the disease starts in the sacroiliac
joints, in patients with psoriasis/psoriatic
arthritis, inflammatory affection of the spine
may occur without involvement of sacroiliac
joints [41]. In summary, for an accurate axSpA
diagnosis, an objective confirmation of axial
skeleton inflammation is crucial. The complex-
ity stems from the interplay between pre-test
probability, diverse test results, exclusion of
differential diagnoses, and estimation of disease
probability. While classification criteria aid

research, a tailored diagnostic framework that
accommodates variations in diagnostic perfor-
mance is essential for timely and accurate
diagnosis.

Role of Early Treatment
in the Management of axSpA

Examining the impact of early treatment on
radiographic progression is crucial in axSpA, but
the broader question is whether early interven-
tion can genuinely alter disease trajectories.

It is conceivable that early access to treat-
ment will be associated with an earlier reduc-
tion of symptoms and manifestations rather
than no intervention. Limited data are available
informing on higher efficacy of the treatment in
early disease compared to long-lasting, and this
will be hereby discussed for each of the current
first-line bDMARDs [42–44]. However, whether
early treatment may change the disease trajec-
tories is still a matter of discussion. There is a
lack of data on the impact of early treatment in
changing patients-reported outcome long term,
and similarly regarding the occurrence of extra-
articular manifestations (EAMs). Limited data
exist regarding the influence of early treatment
on the development of EAMs. However studies
suggest that EAM can occur at any point in the
disease course, with a higher prevalence in
patients with longer disease duration [45, 46].
Conversely, one surrogate parameter possibly
able to inform on the impact of early treatment
on the disease trajectories is the articular dam-
age accrual measured as radiographic
progression.

This is vital as stopping radiographic pro-
gression is paramount, and currently, no treat-
ment have proved to reverse accrued structural
damage. The influence of early treatment on
future radiographic changes is still debated.

Over time, data regarding inhibiting radio-
graphic progression and accumulating damage
in axSpA have yielded mixed findings, often
originating from studies that focused on
patients who already had established radio-
graphic signs at recruitment. The effects of
continuous therapy using non-steroidal NSAIDs
on bone damage have shown variability in
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Fig. 1 MRI of sacroiliac joints of a 38-year-old male
patient with inflammatory back pain for years, HLA-B27
positivity and elevated CRP. A STIR sequence shows
subchondral bone marrow edema and a subchondral cyst
or an erosion localized in the mid part of the joint (arrow).
B T1-weighted sequence demonstrates erosions with fat
metaplasia in the erosion cavity (backfill)—bold arrow, as
well as a fat lesion (thin arrow) and sclerosis (dotted arrow).

C The erosion-sensitive sequence (VIBE) confirms the
presence of erosions (arrows). CRP C-reactive protein,
MRI magnetic resonance imaging, STIR short tau inver-
sion recovery, VIBE volumetric interpolated breath-hold
examination. Poddubnyy D. Joint Bone Spine 2023
Jan;90(1):105,468. Published under a Creative Commons
license (CC BY 4.0)

Fig. 2 The currently recommended MRI sequences the
diagnostic evaluation of sacroiliac joints in patients with
suspected axial spondyloarthritis. MRI magnetic resonance

imaging, STIR short tau inversion recovery, VIBE volu-
metric interpolated breath-hold examination
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different studies, with conflicting results
[47, 48]. Establishing the effectiveness of TNF
blockade in slowing damage accrual has been
challenging. Encouraging results emerged with
early and prolonged anti-TNF therapy, often
exceeding 4 years, primarily in ankylosing
spondylitis (AS) with initial radiographic dam-
age [49, 50]. Interestingly, more favorable
responses were seen in early non-radiographic
axSpA and those with shorter symptom dura-
tions [51].

Evidence on improved treatment responses
in early axSpA is limited and conflicting. Unlike
rheumatoid arthritis (RA), axSpA displays slower
and variable structural changes, making radio-
graphic progression heterogeneous [52]. In
addition, clinical trials often focus on patients
with pre-existing syndesmophytes, boosting
statistical power but introducing bias by
potentially excluding early axSpA (pre-radio-
graphic axSpA) cases. This hinders evaluating
treatment effectiveness during the transition
from pre-radiographic to radiographic axSpA. In
a prospective cohort with early axSpA (disease
duration\1 year), the percentage of nr-axSpA
decreased progressively from nearly 67 to 29%
[53] in line with other reports [54]. This dis-
tinction is pivotal; some patients initially diag-
nosed as nr-axSpA are, in fact, in the pre-
radiographic stage—diagnosed with axSpA
before radiographic changes manifest if left
untreated. Conversely, some patients classified
as nr-axSpA will remain in this category for
extended durations or indefinitely [54]. The
omission of true non-radiographic cases
obstructs a genuine assessment of the thera-
peutic impact of early intervention in the dis-
ease (early axSpA).

In addition, early pharmacologic treatment
seems to have a positive effect on quality of life.
Some data confirm that treatment with the anti-
TNF certolizumab pegol in patients with nr-
axSpA with shorter symptom duration improves
symptoms and quality of life [44]. However, a
trend toward higher responses was evident in
those with shorter disease duration with
younger patients having better responses, likely
due to their shorter disease duration [42].

In another study involving both patients
with rheumatoid arthritis and r-axSpA,

bDMARDs improve quality of life, especially in
those with shorter disease duration and younger
age [55].

Could Anti-TNFa be Used Earlier in axSpA?

Despite the excellent effect of NSAIDs in con-
trolling disease signs and symptoms, nearly
50% of patients with axSpA still have active
disease despite treatment with NSAIDs [56]. For
such patients, TNF-a inhibitors (TNFi) have
represented a breakthrough in managing active
axSpA [57–59]. Determining whether early
intervention with TNFi can alter the response
poses a complex challenge. A recent systematic
literature review dealt with this matter realizing
that evidence on better response to treatment in
early axSpA is very limited [51]. The same work
calculated the relative risk ratio (RRR): the ratio
between relative risk (RR) of active treatment in
early vs. the RR in established disease [51]. In
patients with nr-axSpA early symptom duration
was associated with an up to five-time higher
change to achieving ASAS40 (C 40% improve-
ment in three of the four domains with an
absolute improvement of at least 2 on a 0 to 10
scale, and no worsening in the remaining
domain) following TNFi treatment [44, 60].

Considering disease duration for comparison
offers more data, particularly for what concerns
r-axSpA. In this case even using multiple cut-off
point (^ 2, ^ 5, and ^ 10 years) in randomized
controlled trials (RCTs), the analysis suggested a
numerically higher proportion of patients
achieving remission in early axSpA but formal
analysis did not show any advantage in term of
reaching ASAS response in treating with TNFi
earlier, with the paradox that in some trial the
response was in favor of long disease duration
[61, 62]. Conversely, cohort studies suggested a
shorter disease duration as a factor possibly
predicting better improvement in Bath Anky-
losing Spondylitis Metrology Index (BASMI),
Bath Ankylosing Spondylitis Functional Index
(BASFI) or Short Form Health Survey 36 (SF-36)
[55, 63].

The Infliximab (IFX) as First Line Therapy in
Patients with Early Active Axial Spondy-
loarthritis Trial (INFAST) study demonstrated
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better outcomes on a variety of efficacy mea-
sures in patients with early axSpA who were
treated with IFX ? NPX (Naproxen) than in
those treated with NPX alone [64]. In the latter
study symptom duration in patients with early
axSpA was less than 3 years and the authors
concluded that better response to NSAIDs and
TNFi was higher in patients with shorter disease
duration [64]. Similarly, among patients with
nr-axSpA, those enrolled in the ABILITY-3 study
and receiving adalimumab were more likely to
achieve remission if they were younger, which
might serve as a proxy for a shorter symptom
duration [65].

It is important to note that all these efficacy
comparisons even if are not based on head-to-
head trials and they suggest a difference in
treatment response based on the duration of the
disease. A 2-year study on three independent
cohorts showed blockage of TNF does not stop
radiographic progression [66–68]. Subsequent
studies, however, have pointed out that the use
of TNFi could impact radiographic progression
[49, 50, 69–72]. Overall, the available data were
meta-analyzed by Boer et al. that reached to the
conclusion that during the initial 2 years, no
significant distinction in spinal radiographic
progression was observed between patients who
were administered TNFi and those who were
not [73]. Nevertheless, beyond the 2-year mark,
there emerged a potential protective influence
associated with TNFi treatment [50]. Limited
studies have assessed the radiographic progres-
sion in relation to TNFi use during the early
stages of the disease. One of the most significant
is the one from Haroon, that already in 2014
reported that early initiation of TNFi was asso-
ciated with a reduction in the rate of radio-
graphic progression in AS when early was
considered before 10 year of disease onset [50].
After adjusting for baseline Modified Stoke
Ankylosing Spondylitis Spine Score (mSASSS),
patients initiating therapy over a decade after
symptom onset displayed an increased likeli-
hood of progression, contrasting those who
started treatment earlier. This underscores the
significance of both TNFi usage and the timing
of therapy initiation influencing the rate of
mSASSS progression [50]. Worth noting that
this and similar studies used 10 years from

symptoms onset as cut-off for defining early
axSpA [50, 71] this is well beyond our current
definition of early axSpA. Conversely, patients
with shorter disease duration were investigated
by Dougados et al. that compared patients with
axSpA receiving etanercept in the EMBARK trial
with similar patients in the untreated DESIR
(DEvenir des Spondylarthropathies Indiffér-
enciées Récentes) cohort, mean symptoms
duration 2.4 and 1.7 years, respectively. This
study suggested a lower rate of progression in
the sacroiliac joints with etanercept than with-
out anti-tumor necrosis factor therapy [74].

A contribution to this topic is also offered by
the data available from the trials conducted on
nr-axSpA. In the Rheumatoid Arthritis Preven-
tion of structural Damage (RAPID)-axSpA trial
on patients with AS and nr-axSpA treated with
certolizumab pegol (CZP), the median symptom
duration in nr-axSpA was 5.8 years. Overall, in
4 years of treatment the progression was very
limited and virtually absent in nr-axSpA [75].
Conversely, in other cohort of untreated nr-
axSpA the progression to AS was between 10%
and 12% in 2 years [76–78].

Considering these findings, it becomes
plausible to speculate that early intervention
might indeed play a substantial role in shaping
the trajectory of disease progression in axSpA
even if not formally fully supported by the
available literature. The temporal dimension of
treatment initiation coupled with the employ-
ment of TNFi appear to possibly have an impact
on the rate of mSASSS progression. These
observations suggest the potential benefits of
timely therapeutic measures while acknowl-
edging that the current evidence may not offer
conclusive comparisons between early and late
intervention with TNFi.

Early Intervention Targeting IL-17

The IL-17 axis plays a cardinal role in the
pathogenesis of SpA [79–81]. While the scarcity
of data for TNFi posed challenges in drawing
conclusions, the situation becomes even more
intricate when considering IL-17 inhibitors. In
fact, very few trials have provided the
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opportunity to directly compare early inter-
vention in early axial SpA (axSpA) with estab-
lished axSpA.

Selective inhibitors of IL-17A, such as
secukinumab (SEC) and ixekizumab (IXE), have
emerged as significant treatment options in SpA
[82–84] but their efficacy in early disease stages
remains largely unexplored, as seen in a recent
literature review [51]. In this SLR work led by
Ramiro, earlier mentioned, only a few works on
IL-17i were included [42, 43, 85]. Specifically,
looking at the r-axSpA early (\2 years) admin-
istration of SEC did not increase the chance to
obtain ASAS40 compared to patients with over
2 years of disease durations [43].

In Deohar et al.’s study, data from MEASURE
1–4 trials pooled patients with active r-axSpA
were split into two groups by disease duration,
receiving either SEC or placebo. SEC improved
all measures, with established disease showing a
greater burden. Still, SEC was effective in both
groups, with slightly better results in shorter
disease duration [42].

Shifting the focus to nr-axSpA, an analysis
conducted by Navarro-Compán et al. delved
into the data gleaned from the COAST-X phase
3 RCT comparing placebo against IXE adminis-
tered every 4 (Q4W) or every 2 (Q2W) weeks.
Notably, at the currently approved dosage
(Q4W), a statistically significant divergence in
the ASAS40 response rate at week 16, compared
to the placebo, was discerned solely among
patients with a disease duration of less than
5 years [85]. This trend echoed similar observa-
tions for BASDAI50 (C 50% improvement of the
initial BASDAI [Bath Ankylosing Spondylitis
Disease Activity Index]). However, it is impor-
tant to note that a direct formal comparison
between the two patient groups ([5 years
vs.\ 5 years) was not conducted [85]. The RRR
calculated by Ramiro et al. stood at 3.62, though
it remained statistically non-significant.

Also considering the other possible oppor-
tunities offered by early treatment, such as the
inhibition of long-term structural damage, the
data on IL17i are limited. Data at 104 weeks
from a phase 3, placebo-controlled RCT com-
paring SEC with placebo up to week 16 and then
crossed over SEC in r-axSpA initially showed
promising results. The rate of mSASSS-measured

spinal radiographic changes was very low, but
no direct comparator was available [86]. Similar
results were obtained in nr-axSpA at 2 years
[87]. A historical comparison with NSAID-trea-
ted biologic-naı̈ve patients (ENRADAS) revealed
a higher non-progression rate in the SEC group,
but it was not significant. Interpret with cau-
tion, as NSAIDs may affect radiographic pro-
gression [86, 88]. The open-label extension of
the same RCT (MEASURE-1) confirmed minimal
progression after 4 years of continuous SEC
treatment; mean mSASSS change at week 208
was 1.2 ± 3.91 in SEC 150 mg patients [89].

As for IXE, in r-axSpA, data from the COAST-
V and COAST-W phase 3 trials, long-term
extension study, available at 2 years demon-
strated, in the absence of a comparator, that
IXE-treated patients show an overall low rate of
radiographic progression, where still age is a
negative predictor [90]. In the COAST-X RCT in
which it was compared to placebo in nr-axSpA,
a significant reduction in erosion in the
sacroiliac joints and an increase of fat lesions
and backfill compared to placebo at week 16
was observed [91]. In general, the clinical
meaning of this observation may be limited, but
it could be very relevant in the context of early
treatment and progression of structural damage.

Following the promise offered by the trials
on SEC, a trial comparing the effects of SEC and
Adalimumab on radiographic Progression in
Patients with AS was conducted [92]. Initial data
from the SURPASS trial have now emerged:
spinal radiographic progression over 2 years was
low with no significant difference between SEC
and adalimumab [92].

The current dearth of extensive studies
focusing on patients with early SpA restricts our
ability to definitively endorse the application of
anti-IL17A agents in the initial phases of the
disease.

CONCLUSIONS

The prospects of early treatment in axSpA open
the doors to the concept of the ‘‘window of
opportunity’’ (Fig. 3). This concept, well estab-
lished in rheumatoid arthritis, is less clear in
axSpA, primarily due to challenges in defining
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early SpA. Assessing early treatment impact on
axSpA long-term course faces hurdles, including
limited data, inconsistent outcomes, and the
absence of a universal early axSpA definition.
Additionally, assessing treatment effects on
structural damage varies across interventions,
complicating evaluation. In this context, the
sensitivity of mSASS might not fully capture
current interventions impact given axSpA
complex disease dynamics.

In summary, clarifying the ‘‘window of
opportunity’’ and demonstrating early treat-
ment superiority in axSpA remain ongoing
challenges. However, ongoing research efforts
using refined definitions and comprehensive
clinical data offer hope for better understanding
and managing this condition. Although, while
comprehensive clinical data on early axSpA
management is awaited, we must acknowledge
the valuable contributions of basic science in
uncovering pathogenic mechanisms. Discover-
ies regarding IL-17, TNF-a, Janus Kinases, and
PGE2 suggest potential avenues for reshaping

disease trajectories by mitigating new bone
formation and structural damage.
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der Heijde D, Landewé RB, Poddubnyy D, et al.
ASAS consensus definition of early axial spondy-
loarthritis. Ann Rheum Dis. 2023. https://doi.org/
10.1136/ard-2023-224232.

5. Jacques P, Lambrecht S, Verheugen E, Pauwels E,
Kollias G, Armaka M, et al. Proof of concept:
enthesitis and new bone formation in spondy-
loarthritis are driven by mechanical strain and
stromal cells. Ann Rheum Dis. 2014;73:437–45.

6. Diarra D, Stolina M, Polzer K, Zwerina J, Ominsky
MS, Dwyer D, et al. Dickkopf-1 is a master regulator
of joint remodeling. Nat Med. 2007;13:156–63.

7. Baeten D, Østergaard M, Wei JCC, Sieper J, Järvinen
P, Tam LS, et al. Risankizumab, an IL-23 inhibitor,
for ankylosing spondylitis: results of a randomised,
double-blind, placebo-controlled, proof-of-concept,
dose-finding phase 2 study. Ann Rheum Dis.
2018;77:1295–302. https://doi.org/10.1136/
annrheumdis-2018-213328.

8. Deodhar A, Gensler LS, Sieper J, Clark M, Calderon
C, Wang Y, et al. Three multicenter, randomized,
double-blind, placebo-controlled studies evaluating
the efficacy and safety of ustekinumab in axial
spondyloarthritis. Arthritis Rheumatol. 2019;71:
258–70. https://doi.org/10.1002/art.40728.

9. Rosine N, Miceli-Richard C. Innate cells: the alter-
native source of IL-17 in axial and peripheral
spondyloarthritis? Front Immunol. 2021. https://
doi.org/10.3389/fimmu.2020.553742.

10. Mauro D, Macaluso F, Fasano S, Alessandro R, Cic-
cia F. ILC3 in axial spondyloarthritis: the gut angle.
Curr Rheumatol Rep. 2019. https://doi.org/10.
1007/s11926-019-0834-9.

11. Mauro D, Simone D, Bucci L, Ciccia F. Novel
immune cell phenotypes in spondyloarthritis
pathogenesis. Semin Immunopathol. 2021;43(2):
265–77. https://doi.org/10.1007/s00281-021-00837-0.

Rheumatol Ther

http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
https://doi.org/10.1136/ard-2023-224232
https://doi.org/10.1136/ard-2023-224232
https://doi.org/10.1136/annrheumdis-2018-213328
https://doi.org/10.1136/annrheumdis-2018-213328
https://doi.org/10.1002/art.40728
https://doi.org/10.3389/fimmu.2020.553742
https://doi.org/10.3389/fimmu.2020.553742
https://doi.org/10.1007/s11926-019-0834-9
https://doi.org/10.1007/s11926-019-0834-9
https://doi.org/10.1007/s00281-021-00837-0


12. Jansen DTSL, Hameetman M, van Bergen J, Hui-
zinga TWJ, van der Heijde D, Toes REM, et al. IL-17-
producing CD4? T cells are increased in early,
active axial spondyloarthritis including patients
without imaging abnormalities. Rheumatology.
2015;54:728–35.

13. Sharif K, Bridgewood C, Dubash S, McGonagle D.
Intestinal and enthesis innate immunity in early
axial spondyloarthropathy. Rheumatology.
2020;59:iv67-78.

14. Mauro D, Nakamura A, Haroon N, Ciccia F. The gut-
enthesis axis and the pathogenesis of Spondy-
loarthritis. Semin Immunol. 2021;58:101607.
https://doi.org/10.1016/j.smim.2022.101607.

15. Rosine N, Rowe H, Koturan S, Yahia-Cherbal H,
Leloup C, Watad A, et al. Characterization of blood
\scp[mucosal-associated\/scp[invariant T cells in
patients with axial spondyloarthritis and of resident
\scp[mucosal-associated\/scp[ invariant T cells
from the axial entheses of \scp[non-axial\/scp[
spondyloarthritis control patients. Arthritis
Rheumatol. 2022;74:1786–95.

16. Costello M-E, Elewaut D, Kenna TJ, Brown MA.
Ankylosing spondylitis microbes, the gut and
ankylosing spondylitis review. Arthritis Res Ther.
2013. https://doi.org/10.1186/ar4228.

17. Mauro D, Gandolfo S, Tirri E, Schett G, Maksy-
mowych WP, Ciccia F. The bone marrow side of
axial spondyloarthritis. Nat Rev Rheumatol. 2023.
https://doi.org/10.1038/s41584-023-00986-6.

18. Paulissen SMJ, van Hamburg JP, Davelaar N,
Asmawidjaja PS, Hazes JMW, Lubberts E. Synovial
fibroblasts directly induce Th17 pathogenicity via
the cyclooxygenase/prostaglandin E2 pathway,
independent of IL-23. J Immunol. 2013;191:
1364–72.

19. Boniface K, Bak-Jensen KS, Li Y, Blumenschein WM,
McGeachy MJ, McClanahan TK, et al. Prostaglandin
E2 regulates Th17 cell differentiation and function
through cyclic AMP and EP2/EP4 receptor signal-
ing. J Exp Med. 2009;206:535–48.

20. Lee J, Aoki T, Thumkeo D, Siriwach R, Yao C,
Narumiya S. T cell–intrinsic prostaglandin E 2 -EP2/
EP4 signaling is critical in pathogenic T H 17
cell–driven inflammation. J Allergy Clin Immunol.
2019;143:631–43.

21. Mauro D, Srinath A, Guggino G, Nicolaidou V,
Raimondo S, Ellis JJ, et al. Prostaglandin E2/EP4 axis
is upregulated in spondyloarthritis and contributes
to radiographic progression. Clin Immunol.
2023;251:109332.

22. Benavent D, Capelusnik D, van der Heijde D, Lan-
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