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Spondyloarthritis

To move or not to move: the paradoxical
effect of physical exercise in
axial spondyloarthritis

Fabio Massimo Perrotta,’ Rik Lories,? Ennio Lubrano

ABSTRACT

In the last years, new researches focused on the role

of biomechanical stress and microdamage in the
pathogenesis of inflammatory arthritis and, in particular, in
axial spondyloarthritis (axSpA). Animal models showed how
entheseal stress and physical exercise could contribute to
the development of inflammation and new bone formation
at entheseal and articular sites, by activating innate
immune system and the release of cytokines. Furthermore,
clues of the involvement of biomechanical stress in the
development of axSpA are present in clinical experiences.
However, rehabilitation and exercise programmes are

the cornerstone of treatment for axSpA, reducing disease
activity and improving spinal function and quality of

life. The concept of mechanical stress as a contributor

to disease development and progression represents,
potentially, a conceptual challenge for this approach. The
aim of this review is to discuss the current evidence on
the intriguing contribution of the biomechanical stress to
the pathogenesis of inflammation and new bone formation
and to evaluate and reflect on the role of exercise in

the treatment and in the management of the disease,
considering both the beneficial effects and its possible
paradoxical action.

INTRODUCTION

Spondyloarthritis (SpA) represents a group of
common chronic inflammatory diseases that
share genetic, immunopathological, clinical,
laboratory and radiological features." Within
this cluster of diseases, axial SpA (axSpA) is
characterised by inflammation in sacroiliac
joints and the spine, with the possible pres-
ence of peripheral and extra-articular mani-
festations.” Clinical signs such as inflamma-
tory back pain, stiffness, swelling and loss of
function are caused by enthesitis, osteitis,
synovitis and new bone formation." The
enthesis, an anatomical zone in which fibres
of the tendons, ligaments and capsules insert
into the bone through a fibrocartilaginous
connection, has been hypothesised to be the
primary disease localisation in axSpA.” In this
context, the entheseal inflammatory lesions
and the subsequent new bone formation at

Key messages

What is already known about this subject?

» Spondyloarthritis represents a group of chronic in-
flammatory diseases in which biomechanical fac-
tors could be important in the pathogenesis and
management.

» Animal models demonstrated a potential role for bio-
mechanical stress in the pathogenesis of entheseal
and joint inflammation, and, possibly, in the patho-
genesis of new bone formation.

What does this study add?

» This review shows that exercise and physical activity
are part of the human life and together with genet-
ic and immunological factors, biomechanical stress
and aberrant load might be related to the pathophys-
iology of axSpAaxial spondyloarthritis (axSpA).

How might this impact on clinical practice?

» In the management of axSpA, rehabilitation and even
‘high” intensity activity are efficacious in the reduc-
tion of burden of disease, however, in the light of the
recent evidence, a careful attention should be paid
on the type of exercise.

these sites appear linked and can lead to func-
tional impairment and disability, mainly in
those patients who develop extensive syndes-
mophyte formation in the spine. Over the last
few years, different preclinical and clinical
studies, using MRI, demonstrated important
roles for inflammation and biomechanical
stress at entheseal sites in the pathogenesis of
inflammatory changes and in the progression
of bone damage in axSpA.*® Microdamage
and subsequent reparative processes might be
implicated in the development and progres-
sion of disease, together with the production
of cytokines such as tumour necrosis factor
(TNF) interleukin (IL)-22, IL-17 and IL-23 by
the immune system.8

AxSpA is a chronic disease that could
impact the patients for years, leading to func-
tional impairment, reduced mobility and
quality of life. Physical therapy and exercise
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endoplasmic reticulum aminopeptidase-1; IL, interleukin.

are considered to be one of the cornerstones of the
management of disease, especially for patients with
severe radiographic involvement.” Although rehabilita-
tion and exercise programmes reduce disease activity and
improve spinal function and quality of life, the concept
of mechanical stress as a contributor to disease develop-
ment and progression represents a conceptual challenge
for this approach. Despite the observed benefits, specific
or excessive exercise could potentially and paradoxically
increase the extent of microdamage at entheseal sites,
and, thus, worsen the disease outcomes. The paradox of
the benefit and harm of activity in axSpA was conceptu-
alised in the so called ‘Goldilocks zone’, an intriguing
concept linked to the potential role of mechanical stress
in the pathogenesis of SpA (figure 1). This narrative
review aims to discuss current evidence on the intriguing
contribution of the biomechanical stress to the patho-
genesis of inflammation and new bone formation and to
evaluate and reflect on the role of exercise in the treat-
ment and in the management of the disease, considering
both the beneficial effects and its possible paradoxical
action. We searched PubMed and the Cochrane library
for articles and reviews in the English language published
between 1 January 2010 and 30 March 2020. Search
terms were ‘axial spondyloarthritis’, ‘ankylosing spondy-
litis’, ‘enthesitis’, ‘biomechanical stress’, ‘microdamage’,
‘new bone formation’, ‘pathogenesis’, ‘physical therapy’,
‘rehabilitation’, ‘exercise’, and limited the search to
preclinical studies, clinical studies, clinical trials, reviews
and meta-analyses. Key abstracts were identified from the
European League Against Rheumatism and American
College of Rheumatology Annual Meetings.

We also used additional papers suggested by all coau-
thors, identified as important for the context of this
review. The final reference list was generated on the basis

of relevance to the concepts the authors aimed to high-
light in the manuscript.

PHYSIOPATHOLOGY OF AXSPA: GENETIC, OSTEO-
IMMUNOLOGICAL FACTORS AND PATHWAYS CONTRIBUTE TO
INFLAMMATION AND NEW BONE FORMATION

Genetics

The pathogenesis of axSpA is anchored in a complex
interplay between genetic, environmental (infections,
gut microbiota), immunological (monocytes, B and
T lymphocytes, innate lymphoid cells, mesenchymal
cells) and biomechanical factors. All of these factors can
contribute to the hallmarks of the disease: inflammation
and new bone formation.”

Evidence of genetic involvement in axSpA and in
particular in ankylosing spondylitis (AS) is clinically
striking and was first corroborated more than 45 years
ago, by showing the strong association of HLA-B27 with
AS." ™ Although the precise role of HLA-B27 in the
pathogenesis of axSpA still is not fully understood, it is
notable that this genetic association remains the stron-
gest link between variation in the major histocompati-
bility complex genes and any common disease.

Recently, Genome-Wide Association Studies have
detected several alleles associated with axSpA. In one
large study, 20%-44% of the genetic predisposition was
linked to major histocompatibility complex variants
(mainly HLA-B27, but also HLA-B40, HLA-B51, HLA-
B7, HLA-A2 and HLA-DPB1), and 7%-8% to non-HLA
variants. The remaining proportion of genetic predispo-
sition remains to be identified. In addition to HLA-B27,
two further genetic loci have been particularly associated
with axSpA and might be of functional relevance: poly-
morphisms in the endoplasmic reticulum aminopepti-
dase-1, and in the IL-23 receptor genes.” '*'*
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HLA-B27 might be, per se, a risk factor for the devel-
opment of axial new bone formation."” Studies in rodent
models showed that HLA-B27 transgenic rats develop
inflammation, arthritis and spondylitis with joint erosions
and with new bone proliferation in striking similarity to
the observations in humans with AS.'® In addition, the
presence of HLA-B27 was associated with factors that
regulate bone remodelling: HLA-B27 positive subjects
were reported to have substantially lower serum concen-
trations of proteins involved in the mechanism of inhi-
bition of new bone formation.!” Furthermore, HLA-B27
positive patients were at higher risk to develop syndesmo-
phytes when compared with HLA-B27 negative ones and,
in general, having a more severe disease,.15 Yet, it remains
difficult to establish a direct link between HLA-B27 and
disease progression, as the observations may be linked
to the disease severity rather than a directly contributing
mechanism. Misfolding of HLA-B27, a process in which
the normal structural formation and assembly of proteins
during protein synthesis is disturbed, was proposed as
a mechanism linking HLA-B27 with the production
of proinflammatory cytokines such us 11-23."® In this
model, the cellular response to misfolded proteins was
responsible for proinflammatory cytokine secretion
that drives inflammation and bone damage. Recently,
Liu et al demonstrated, in animal models, that HLA-B27
misfolding activates different intracellular signalling
cascades associated with cell stress and with potential
roles in spinal ankylosis."” Although of great interest,
current translational studies such as the one mentioned
above, face several challenges such as the use of end-
stage disease patient materials, impact of drugs used by
the patients and the complex comparisons between cells
derived from pathological specimens and those coming
from a non-inflammatory environment.

Osteo-immunological factors

Several levels of evidence support the view that the
I1-23/I1-17 pathway plays an important role in the devel-
opment of axSpA: IL-23 is involved in the Thl7-type
immune responses, that are a major axis of immune acti-
vation present in axSpA patients. Moreover, numbers of
Th17 cells are increased in AS patients, suggesting their
role in the pathogenesis of the disease. IL-23 is essen-
tial for the proliferation and terminal differentiation
of CD4+ Thl7T cells, maintaining IL-17 production,
and ultimately driving the cells pathogenicity.”"*® 11-23
likely also stimulates excessive IL-17 production by innate
lymphoid cells. As further evidence, a cornerstone study
by Sherlock et al’” demonstrated that overexpression
of IL-23 by hepatic injection of IL-23 minicircles drives
enthesitis and aortitis in mice, in a process involving
IL-22 and IL-17. IL-17 has also an important role in syno-
vial inflammation and joint destruction in both animal
models and clinical studies. IL-23 and IL-17 are involved
in the inflammatory stress response to injury and may
play a role in new bone formation at the cortical bone
that resembles fracture repair. In this context, IL-23 and

IL-17 might produce an inflammatory microenviron-
ment that encourages anabolic bone responses, linking
inflammation with the process of bone formation.® Other
factors are also likely to be involved, including prosta-
glandin E2, a known inducer of osteoblast differentia-
tion, and 1L-22.2 Of note, a recent article demonstrated
tissue resident populations of ydT-cells in enthesis that
have transcript expression related to tissue repair and
immunomodulation and identifies a subset (V1) able to
produce IL-17 independently of IL-23 stimulation. This
finding further underlines the complex pathogenesis of
entheseal inflammation.”

Many questions on the role of IL-17 remain to be
solved and the cytokine’s effects may be strongly context-
dependent. For instance, IL-17, despite also being an
inhibitor of osteoblast function and able to trigger
systemic bone loss, might also directly contribute to
bone formation by promoting the local differentiation
of mesenchymal precursor cells in a response-to-injury
setting.”” The direct role of IL-17 in the pathogenesis of
new bone formation is still a matter of debate: while some
studies demonstrated that bone loss induced by ovariec-
tomy was increased in mice deficient for IL-17 receptor A
(IL-17RA), and thus suggesting a protective and anabolic
role of I1-17,° other evidence showed that IL-17A
inhibits protein expression of markers of late osteoblast
differentiation, such as osteocalcin, and of early osteocyte
differentiation, with a negative effect on osteoblast func-
tion and differentiation.”

Pathways of bone metabolism

In axSpA, there are several levels of evidence that inflam-
mation is linked to new bone formation. However, the
precise mechanism by which new bone formation is
activated and its relationship with proinflammatory
cytokines remains to be clearly elucidated. The first
anabolic pathway linked with the new bone formation
process were bone morphogenetic proteins. These
growth factors, members of the transforming growth
factor-beta superfamily were first identified as morpho-
gens that can induce bone formation in vivo.” Studies
in a dedicated model of ankylosing enthesitis suggested
a key role in the new bone formation process in SpA
and were corroborated by a targeted intervention in
mice and their elevated levels in entheseal tissue from
SpA patients.”® Subsequently, the role of the Wnt/B-cat-
enin pathway and its inhibitors, sclerostin and Dikkopf
proteins, has been evaluated in axSpA pathogenesis
to identify a possible link with bone formation.”* *
Diarra et al® demonstrated that activation of Wnt signal-
ling determines the difference between a destructive
rheumatoid arthritis-like phenotype of the human TNF-
transgenic mouse model as opposed to a SpA-like pheno-
type when a Wnt antagonist is blocked. In the canonical
pathway, Wnt proteins bind to a receptor/coreceptor
complex on the plasma membrane, which consists of
LRP5/6 and Frizzled proteins. The engagement of this
receptor complex by Wnt proteins leads to cytoplasmic
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accumulation of B-catenin stimulating the molecule’s
translocation into the nucleus where it is involved in the
transcription of genes responsible for osteoblast differ-
entiation and bone formation.®” Activation of Wnt/
-catenin may promote bone formation in AS and other
SpA.™ Similarly, a reduction in serum levels of sclerostin
and Dikkopfl, two inhibitors Wnt/B-catenin pathway, has
been suggested in AS patients.”

Bone morphogenic proteins and the Receptor Activator
of Nculear Factor-kB and its ligand (RANK/RANKL)
system were also evaluated as possible biomarkers of
bone remodelling.” *' However, further investiga-
tions are needed to validate all these molecules as true
biomarkers of the ankylosing process because of the high
variability in the methods and the lack of strong evidence
as demonstrated in a recent meta-analysis.* The major
challenge with these biomarkers is their effective valida-
tion in large prospective cohorts and their independency
of the disease or treatment associated factors, a challenge
that up till now has not been met.

PATHOPHYSIOLOGY OF AXSPA: THE ROLE OF MECHANICAL
STRESS AT TENDON/ENTHESEAL SITES IN THE DEVELOPMENT
OF INFLAMMATION AND NEW BONE FORMATION

The entheseal organ concept defines a complex struc-
ture composed by different tissues and cell types that
play an important role in the dissipation of mechanical
stress. Tenocytes, chondrocytes, resident macrophages,
gamma-delta T cells and innate lymphoid cells within
the enthesis and tendon are involved in the mechanisms
of tissue repair after an injury and, more in general,
in the response to microdamage. A recent review by
Gracey et al” extensively discussed the physiopathology
and the possible links, that may occur, between repeated
microdamage at tendon and entheseal sites and the

inflammation
New bone formation
Bone erosion

Enteseal stress TR
microdamage 1122
IL-17
IL-23
tendon A

development and progression of inflammation and bone
damage in inflammatory arthritis, particularly in SpA.
Figure 2 summarises the possible interaction between
mechanical stress and osteo-immunological factors at
entheseal sites. Mechanical stress, microdamage and loss
of mechano-transduction signalling in entheseal teno-
cytes may lead to cell death and release of inflammatory
cytokines. These molecules can propagate cell death in
adjacent tenocytes and can promote the recruitment of
proinflammatory cells, which perpetuates the inflamma-
tory cycle by releasing proinflammatory molecules such
as TNF, IL-6, IL-17 and prostaglandin E2.*> Aberrant or
excessive repair responses in axSpA might be the initial
phenomenon that leads to new bone formation. This
intriguing aspect is difficult to investigate in human;
however, different mouse models of arthritis were used
to assess the possible role of biomechanical stress.
Different studies were performed in the mouse model
of collagen-induced arthritis (CIA) and in the endog-
enous TNF overexpression mouse model (TNFAARE
mice). Methods to investigate the role of biomechanical
stress covered the spectrum of unloading to excessive
loading using tail suspension and running as opposites.
In a pioneer study, hind paw unloading prevented the
onset of CIA without impairing the induction of anticol-
lagen specific antibodies. Moreover, histological assess-
ment of hind paws showed significant differences in total
inflammation scores between unloaded and control mice,
most strikingly around the achilles tendon and the ankle
joint. On the other hand, the same authors showed that
the excess mechanical load, by voluntary running accel-
erates the onset of arthritis induced by passive transfer of
anticollagen specific antibodies.**™® In another study, the
same group showed that, in CIA mice, voluntary running
contributed to the persistence of arthritis compared with
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Figure 2 Mechanical stress and biologic actors possibly involved in on bone remodelling in SpA. Mechanical stress and
microdamage could enhance IL-23 production which stimulates IL-17 production by yoT cells and Th17 cells. Proinflammatory
cytokines contribute to inflammation and bone damage. RANKL may also be produced by T cells and contributes to
maturation, activation and differentiation of osteoclasts. Finally, mechanical stress may reduce the production of sclerostin
and Dickkopf proteins by osteocyte. Together with the increase of Wnt signalling and BMPs activity, new bone formation is
enhanced. IL, interleukin; RANKL, Receptor Activator of Nculear Factor-kBBone Morphogenic protein; TNF, tumour necrosis

factor.
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observations in control mice. Mechano-stimulation of
mesenchymal cells induces the production of CXCLI1
and CCL2 and recruitment of classical monocytes
that may differentiate into bone-resorbing osteoclasts.
Furthermore, the data provided in this study corrobo-
rated the hypothesis that mechanical strain is an essen-
tial checkpoint for the translation of systemic immune
activation into site-specific joint inflammation. These
data suggested a clear link, in mouse models, between
biomechanical strain at entheseal sites and the developed
tissue-specific inflammation.*’

Moreover, further evidence linked the presence of
biomechanical stress with the possible development of
new bone formation (eg, enthesophytes at entheseal
site). In the study by Jacques et al,® osteophyte formation
occurred after resolution of the inflammatory phase in a
mouse model of CIA induced in DBA/1 mice. When clin-
ical arthritis was present, half of the group of mice were
tail suspended for 28 days to prevent mechanical loading
on hind paws, and half were kept in normal cages. In tail
suspended mice, osteophytes were significantly smaller
compared with control mice, as shown by histology and
micro-CT scan. Of note, osteophyte size correlated with
the severity of inflammation. No new bone formation was
observed in mice with minimal signs of inflammation and
osteophytes when tail suspended.’

At present, clinical trials with anti-TNF and anti-IL-17A
drugs showed a potential effect on radiographic progres-
sion, at least in a long-term perspective or in the context
of early therapy initiation."™ Furthermore, the reduc-
tion of inflammation at sacroiliac joints and vertebral
corners, and the reduction of fatty lesions indicates the
opportunity to obtain a better radiographic outcome, in
patients treated with these drugs, by reducing the inflam-
matory lesions that trigger new bone formation, "
However, besides pharmacological strategies, little is
known about the link between repetitive entheseal
stress and the progression of axSpA and, to our knowl-
edge, no data are available on the possibility to reduce
radiographic progression or delay the disease onset, by
reducing or altering physical stress at entheseal sites in
humans.

More recently, the observation that long-term inhibi-
tion of inflammation by cytokine blockage does appear
to have an effect on structural disease progression in
axSpA led to the hypothesis that—in the spine—Iloss
of stability and mechanical resistance towards loading
in affected sites associated with inflammation-induced
bone loss, represent a strong trigger for the new bone
formation process.” In this perspective, the formation
of syndesmophytes represents an effort of the body to
increase stability by new bone formation, distant from
the site of inflammation. Whereas this effort may theo-
retically be successful in changing the mechanical
loading of the spine, the resulting disability by anky-
losis clearly indicates that the intrinsic repair process is
ill-oriented.

THE ROLE OF PHYSICAL EXERCISE IN AXSPA: TO MOVE OR NOT
TO MOVE?

As stated above, biomechanical stress and entheseal
microdamage could be strongly linked to the pathogen-
esis of inflammation and bone damage in axSpA. Moving
these aspects from preclinical to clinical settings may
potentially have some implications on the management of
SpA patients. In fact, physical therapy and exercise have
been used for years for the treatment of axSpA patients
with the aim to reduce disability, enhance tendon elas-
ticity and improve the range of motion and muscle tone
and trophism. When taking into account the perspective
of mobility and of spinal stability by muscle control, it is
clear why such an approach should be beneficial if prop-
erly performed.

Indeed, physical therapy interventions for axSpA have
shown to be an important part of the disease manage-
ment, with a tendency to be more effective when done
as a supervised outpatient group.51_55 The cornerstone
of physical therapy in axSpA is regular exercise’ shown
to reduce disease activity, pain and stiffness and improve
physical functioning, chest expansion, spinal mobility
and cardiorespiratory performance in axSpA patients. It
also has the potential to reduce depressive symptoms.‘r’6 57
Evidence of its efficacy and effectiveness is strong, mainly
when associated with pharmacological treatment. The
trials consistently demonstrated the beneficial effect of
a combination of anti-TNF therapy and an AS-specific
exercise programmes, compared with either anti-TNF
treatment or exercise alone, for both selfreported
measures (such as function and disease activity) and
objective measures, such as the Bath Ankylosing Spon-
dylitis Metrology Index.”**® Furthermore, ASAS/EULAR
recommendations clearly identified exercise as a key
component of axSpA management.59

It is not known whether the beneficial effects of exer-
cise occur at a systemic (eg, anti-inflammatory) or local
(eg, enthesis) level. In healthy adults, and those with
a number of chronic diseases, exercise can produce
systemic anti-inflammatory effects. However, at entheseal
sites, anatomical and pathological changes in human
axSpA after exercise are less known and remain an
important topic for further research.

Exercise and entheseal stress: what’s wrong?

It may be that exercise can have either proinflammatory
or anti-inflammatory consequences for individuals with
inflammatory arthritis, mainly due to the type of exer-
cise and the local or systemic disease activity. Studies in
healthy volunteers showed that physical activity is associ-
ated with changes in entheses on ultrasonographic eval-
uation, and, in psoriatic arthritis, patients who reported
avoiding activities had significantly lower inflammatory
lesions on imaging.” Moreover, some studies on patients
with axSpA have shown that blue collar workers have a
greater disease progression than white collar workers
with less physically demanding jobs.”! ® These data may
suggest an influence of more physically demanding jobs
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on the onset and progression of axSpA disease, enhancing
the role of biomechanical stress on the pathophysiology
and progression of disease; however, confounding factors
must be considered, such as socioeconomic status and
smoking. Furthermore, male sex is clearly associated with
radiographic damage and it should be considered that,
in our society, men tend to have more load bearing jobs
than women. This, together with biological, immunolog-
ical and genetic factors may explain the gender differ-
ences in axSpA patients.”

Finally, there is the evidence, in healthy people, that
physical activity decreases sclerostin levels with potential
enhancement of new bone formation, although there are
some studies showing an increase of sclerostin levels after
intense physical activity.””

Another important aspect to be considered is the
unloading of the enthesis. Sedentary lifestyle may have
an impact on the complex biomechanical events at enthe-
seal sites. Reduced loading could result in significant
structural consequences at several hierarchical scales,
with an increased risk of mechanical failure, as demon-
strated in mouse models.’* Finally, in keeping with this
finding, some reports showed that many patients with
axSpA reported injuries or trauma as a potential trigger
for their disease onset.’*®

The paradox of the benefit and harm of activity in
axSpA was conceptualised in the so called ‘Goldilocks
zone’. Very low activity could be detrimental owing to
loss of strength and joint instability, whereas very high
activity could damage the enthesis by repeating trauma.
Goldilocks zone is considered a ‘safe’ zone of low risk of
damage. In axSpA, a reduction of the Goldilocks zone
was suggested compared with healthy individuals, with an
associated higher risk of developing entheseal, tendon
and bone damage, in association with genetic, immu-
nological and microbiological factors.”’ For example,
young military recruits who experienced intense phys-
ical training with very little conditioning often develop
exercise-related injuries, and the presence of bone
marrow oedema at sacroiliac joints in different subjects
without AXSpA that experienced intense physical activ-
ities has been demonstrated.®! Overall, the data could
indicate that the relation between physical stress and
onset or evolution of axSpA is influenced by a myriad
of factors including baseline physical condition, lifestyle
habits and type of exposure to biomechanical factors.”"

On the other hand, a recent randomised controlled
trial showed that ‘high’ intensity activity is efficacious
not only in the reduction of burden of disease but even
in the iml?rovement of disease activity in patients with
axSpA.% *” This debunks concerns that high intensity
exercise by default exacerbates disease activity in patients
with axSpA. These results could be an example, in clinical
real-life situation, of the ‘paradoxical’ effect of exercise
as beneficial in axSpA. In fact, if exercise is effective in
the reduction of disease activity and in the improvement
of function compared with no exercise all the preclinical
evidence (discussed above) and the above-mentioned

studies raised some practical questions. Exercise plans
likely will require a stronger personalised approach that
takes into account the level of systemic and local fitness
of the individual.

Finally, in axSpA and, to our knowledge, no studies
were performed on the impact of exercise and physical
therapy on the long-term radiographic progression of the
disease. In other words, it could be important to demon-
strate a possible ‘disease modifying’ role of exercise and
physical therapy (with or without pharmacological treat-
ment) in long-term outcomes in axSpA patients. Prospec-
tive randomised studies on this topic could be difficult to
perform, but evidence may be found in existing cohorts
and using advanced analysis methods.

Another interesting recent finding is linked to the
well-known risk of low bone mineral density (BMD) in
patients with axSpA, a feature associated with the above-
mentioned concept that lack of spinal stability can be a
trigger for ankylosis. Kim et af’® in their work found that
low BMD was independently associated with the develop-
ment of new syndesmophytes in young axSpA patients
over a period of 2 years. The presence of low BMD in
axSpA is considered to be a result of altered bone remod-
elling caused by persistent inflammation. While inflam-
matory mediators may act on the differentiation and
activity of osteoclasts and osteoblasts mainly at trabecular
level, a compensatory response of the cortical bone might
be related to new bone formation. Anti-inflammatory
biologic treatment reduces inflammation and allows the
bone metabolism to normalise, thereby taking away the
need for a compensatory anabolic response that leads to
new bone formation in the cortical bone of the spine.”
In this light, physical exercise could have a possible
positive effect on bone metabolism due to its efficacy in
the improvement of BMD even in young men® and by
resulting in increased core stability.

CONCLUSIONS

In conclusion, data coming from preclinical studies
underlined the role of biomechanical stress and
microdamage at entheseal sites in the development of
tissue specific inflammation and subsequent new bone
formation, in which, complex interaction between proin-
flammatory cytokines and pathways with growth factors
and tissue-resident cells likely play critical roles.

Exercise and physical activity are part of the human
life, however, together with genetic and immunological
factors, biomechanical stress and aberrant load might
be related to the pathophysiology of axSpA . How these
activities could impact on disease progression is still
poorly understood and further studies are needed on this
intriguing topic, so a definitive and comprehensive answer
to the question ‘to move or not to move?’ cannot be given
yet. However, exercise and physical therapy proved their
efficacy and effectiveness in the treatment of axSpA, by
acting at different levels, not only in the reduction of clin-
ical disease activity and symptoms but even by improving
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bone loss and general health. Furthermore, the nature
of the movement (tension, compression, stretching and
torsion), the repetition of the movement, moving rapidly
from inactivity to activity and the anatomical site could
be important. On this topic, further studies are needed
to provide evidence on the possible role of the different
type of exercises and physical therapy, mainly to give a
better care in patients with axSpA. In fact, understanding
what type of physical activity it may be associated, in the
long-term period, with an improvement or worsening of
the outcome in terms of new bone formation and radio-
graphic progression towards ankylosis, can help in the
management and education of patients.
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