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Dear Editor
The complex relation of inflammation to new bone formation
in patients with Axial Spondyloarthritis (aSpA) still represents an
interesting debate [1]. The two main reasons for this argue focus
on having the absence of a good therapeutic efficacy of low or
moderate doses of glucocorticoids and Disease Modifying AntiRheumatic Drugs (DMARDs) as the first cause; and secondly,
the discrepancy in having a dramatic efficacy of Tumor Necrosis
Factor (TNF) blockers in active Ankylosing Spondylitis (AS)
patients while not being able to prevent new bone formation in
the spine.

As there is more than inflammation in the relation with new
bone formation, other key players are involved in the escalation
of both processes and form important links or cofactors in this
connection. Across the different subtypes of Spondyloarthritis
(SpA), the pathophysiology of axial disease may be quite different
from that of the peripheral disease. Genetic risk variants of HLA–
B27, interleukin-23 receptor (IL-23R), IL-1A, IL-12B and other
factors suggest a partially distinct genetic background. Moreover,
whether axial immunopathology is similar between different SpA
subtypes or phases of the disease remains mysterious [2]. In a
previous study, IL-23 was significantly higher in Inflammatory
Bowel Disease (IBD) patients with peripheral arthritis and/or
aSpA [3].
The molecular pathways including Bone Morphogenic
Proteins (BMPs), Wnt [4, 5], as well as hedgehog proteins that
mechanically trigger new bone formation are not yet fully
understood. Interestingly, previous bone degradation is not
required for the generation of local bone formation [2]. Oxidative
stress and lipid peroxidation are accelerated in untreated
patients with active AS [6]. Lipid mediators as prostaglandin E2
may support osteoblast differentiation and fosters new bone
formation in SpA due to the proinflammatory effect which is
reflected by the high responsiveness to NSAIDs [2]. Cartilage
degeneration, indicated by cartilage thinning, enhanced
chondrocyte apoptosis, and proteoglycan loss, and subchondral
bone thinning, promoted by invasion of the subchondral bone
plate by a fibrous tissue originating from the bone marrow, are
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hallmarks of joint remodeling in AS [7]. These various added
factors may provide an indirect explanation for this long lasting
question about the relationship between inflammation and new
bone formation in aSpA.
In view of the argue on the 2 main hypotheses explaining
a certain dissociation between inflammation and new bone
formation [1], a multistep process has been claimed [8] assuming
that all the pathogenetic mechanisms in the development of
SpA run on parallel or gently intersecting tracks. The other
assumption based on the previous study of Sieper et al. [9]
would keep the door open for proving the suggested relation of
inflammation and ongoing bone formation.

In view of the reported association of C - Reactive Protein
(CRP) with progressive sacroiliac joint and spinal damage [10, 11],
it would be important to perform a study detecting the influence
of the AS Disease Activity Score (ASDAS), which includes the
measurement of the CRP, on radiographic progression of the spine
in aSpA patients. Conducting such a study design would help in
clarifying the answer to this critical relation. A definite response
was presented in the findings of the landmark longitudinal study
of Ramiro et al [12] providing a quantified and clear evidence
of the relation in AS. Substantiating the value of the ASDAS-CRP
score [1] would raise further proposals for adding MRI detected
inflammation to the parameters considered in calculating the
disease activity. The mention that baseline bony inflammation
seen on MRI was the strongest predictor of radiographic spinal
progression [13] further confirmed the evidence for such a
principal proposition.
More clues to the answer for this question were provided by
the results of the milestone prospective study on the Outcome
in Ankylosing Spondylitis International Study (OASIS) cohort
[12] showing that also the clinical parameters of disease activity
correlated with radiographic progression in AS. The reported
limitation of relatively long disease duration and lower female
frequency in the landmark OASIS forms a demanding suggestion
for further studies to consider recruiting patients with earlier
stages of the disease with gender adjustment [1].
Solving the mystery of this multifaceted relation would
help in accurately deciding the therapeutic potential of the
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available treatment strategies [14] beyond inflammation and
new bone formation. There is sufficient evidence presented on
the prospective effect of using a TNF blocker for early treatment
of aSpA with an obvious retard in radiographic progression, but
in long-standing AS a combination with another drug inhibiting
new bone formation might be necessary [1]. This editorial
strictly focuses on this pivotal causal relation that may help
in paving the way for a more specific and potential targeted
therapy. Furthermore, a clinical trial investigating the effect
of combination therapy of a TNF blocker with an NSAID and
possibly also other key players of the pathogenic mechanisms
would be of interest.
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