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Introduction

The emergence of the novel severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2)
in late 2019 initiated an unprecedented global health crisis. Coronavirus disease 2019 rapidly
evolved into a pandemic, affecting hundreds of millions of individuals and resulting in millions
of deaths worldwide. While the acute respiratory manifestations of the infection initially
dominated clinical attention, it soon became evident that COVID-19 represents a systemic
inflammatory condition capable of affecting multiple organ systems. Beyond pulmonary
complications, SARS-CoV-2 infection has been associated with cardiovascular injury,
thromboembolic phenomena, neurological dysfunction, autoimmune activation, and prolonged
post-viral syndromes. Of particular concern has been its impact on patients with pre-existing
chronic inflammatory diseases.

Axial spondyloarthritis, including its radiographic form commonly referred to as ankylosing
spondylitis, is a chronic immune-mediated inflammatory disorder characterized by inflammation
of the sacroiliac joints and spine. The disease involves complex interactions between genetic
susceptibility, innate immune activation, and cytokine-mediated inflammation, leading to
progressive structural remodeling of the axial skeleton. Enthesitis, osteitis, cartilage degradation,
and subsequent pathological new bone formation contribute to spinal rigidity and functional
impairment. Because axial spondyloarthritis is fundamentally driven by dysregulated immune
pathways, the superimposition of a systemic viral infection such as COVID-19 raises important
questions regarding potential disease exacerbation, structural progression, and biomarker
alterations.

During the pandemic, patients with chronic inflammatory rheumatic diseases faced multiple
challenges. Concerns arose regarding susceptibility to infection due to immunomodulatory
therapy, potential disease flares triggered by viral-induced immune activation, and long-term
consequences of cytokine storm phenomena. SARS-CoV-2 infection is characterized by
profound activation of inflammatory mediators, including interleukin-6, tumor necrosis factor
alpha, and interleukin-17-related pathways, all of which are also implicated in the pathogenesis
of axial spondyloarthritis. The overlap in inflammatory cascades suggests a plausible biological
mechanism through which COVID-19 may influence structural disease activity in predisposed
individuals.

Cartilage degradation represents a critical early event in the structural evolution of axial
spondyloarthritis. Although radiographic progression typically emphasizes syndesmophyte
formation and ossification, preceding cartilage breakdown contributes significantly to disease
pathophysiology. Biomarkers reflecting extracellular matrix turnover provide a window into
ongoing structural processes that may not yet be detectable by conventional imaging. Among
these markers, C-terminal telopeptide of type II collagen (CTX-II) has emerged as a sensitive
indicator of cartilage degradation. Type II collagen is a major structural component of articular
cartilage, and its breakdown releases CTX-II fragments measurable in serum or urine. Elevated
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CTX-II levels have been associated with inflammatory joint destruction in various rheumatic
conditions.

In the context of axial spondyloarthritis, increased CTX-II concentrations may reflect active
cartilage degradation within the sacroiliac joints and spinal intervertebral structures. Monitoring
such biomarkers can potentially identify accelerated structural damage before radiographic
progression becomes apparent. The interplay between systemic viral infection and cartilage
metabolism, however, remains insufficiently explored.

SARS-CoV-2 infection induces widespread immune activation characterized by cytokine
release, oxidative stress, endothelial dysfunction, and altered bone-cartilage homeostasis.
Experimental data suggest that inflammatory cytokines enhance matrix metalloproteinase
activity, promoting collagen breakdown. Additionally, prolonged immobilization during acute
illness and corticosteroid exposure may further influence musculoskeletal integrity. Therefore, it
is biologically plausible that COVID-19 could accelerate cartilage degradation in patients with
axial spondyloarthritis, particularly in those not receiving adequate disease-modifying therapy.

Clinical observations during the pandemic have reported worsening back pain, increased
stiffness, and functional decline among certain patients with axial spondyloarthritis following
COVID-19 infection. However, subjective symptom exacerbation must be distinguished from
objective structural progression. Biomarker-based investigation offers a quantitative method to
evaluate potential post-viral acceleration of tissue damage.

Understanding the structural consequences of COVID-19 in this patient population carries
significant clinical implications. If SARS-CoV-2 infection indeed amplifies cartilage degradation,
intensified monitoring and early therapeutic adjustment may be warranted. Furthermore, such
findings would contribute to broader knowledge regarding viral triggers of autoimmune and
autoinflammatory disease progression.

The present study was designed to investigate the impact of prior SARS-CoV-2 infection on
cartilage turnover in patients with axial spondyloarthritis, using CTX-II as a biochemical marker
of structural degradation. By comparing biomarker levels between infected and non-infected
patients, and analyzing associations with disease duration and treatment status, this research aims
to clarify whether COVID-19 represents a modifying factor in structural disease evolution.

Materials and Methods

A retrospective-prospective observational study was conducted between 2020 and 2022 in
specialized rheumatology departments. A total of 211 patients diagnosed with axial
spondyloarthritis according to established classification criteria were included. The cohort
consisted predominantly of male patients, reflecting the known epidemiological distribution of
the disease. Mean disease duration was approximately nine years.

A control group of forty age-matched healthy volunteers without inflammatory or
degenerative joint disease was recruited for baseline biomarker comparison. Patients were
stratified into two principal groups based on documented history of SARS-CoV-2 infection
confirmed by polymerase chain reaction testing. Group one included individuals who had
recovered from COVID-19, while group two comprised patients without prior infection.
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Within the post-COVID group, further subdivision was performed according to receipt of
continuous disease-modifying therapy. Subgroup A consisted of patients who had interrupted or
were not receiving baseline therapy during infection, whereas subgroup B included those
maintained on standard anti-inflammatory or biologic treatment.

All participants underwent comprehensive clinical evaluation including assessment of
inflammatory back pain, morning stiffness duration, spinal mobility indices, and peripheral joint
involvement. Laboratory investigations included measurement of CTX-II levels using enzyme-
linked immunosorbent assay techniques. Radiographic imaging of the sacroiliac joints and spine
was performed to evaluate structural changes. Statistical analysis assessed differences between
groups and correlations with disease duration.

Results

Patients with prior SARS-CoV-2 infection demonstrated significantly higher CTX-II levels
compared to non-infected patients and healthy controls. The most pronounced elevations were
observed in individuals who had not received continuous baseline therapy during infection.
These patients also reported higher frequencies of morning stiffness, persistent back pain, and
functional limitation.

Quantitative analysis revealed that CTX-II concentrations in untreated post-COVID patients
were more than double those observed in non-infected patients. Individuals maintained on
disease-modifying therapy exhibited intermediate biomarker levels, suggesting partial protective
effect of sustained anti-inflammatory treatment.

Correlation analysis demonstrated that CTX-II levels were highest during early years of
disease duration, gradually declining in later stages. This pattern may reflect active cartilage
breakdown preceding advanced ossification and ankylosis. Importantly, post-COVID patients
exhibited biomarker elevations beyond expected values for corresponding disease duration,
indicating potential acceleration of cartilage turnover associated with viral infection.

Radiographic findings supported increased structural progression in selected post-COVID
cases, though imaging changes were less sensitive than biomarker alterations.

Discussion

The findings of this study suggest that SARS-CoV-2 infection may amplify cartilage
degradation in patients with axial spondyloarthritis. Elevated CTX-II levels in post-COVID
individuals indicate intensified extracellular matrix breakdown, particularly among those lacking
consistent anti-inflammatory therapy. These observations align with the hypothesis that systemic
cytokine activation during viral infection enhances catabolic processes within joint tissues.

Mechanistically, heightened levels of interleukin-6 and tumor necrosis factor alpha during
COVID-19 may stimulate matrix metalloproteinases responsible for collagen degradation.
Oxidative stress and endothelial dysfunction could further compromise cartilage integrity. The
protective trend observed in patients receiving continuous therapy underscores the importance of
maintaining disease-modifying treatment during infectious episodes when clinically feasible.
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The decline in CTX-II with longer disease duration may correspond to transition from
inflammatory cartilage destruction to structural ossification. Nevertheless, acute post-viral surges
in biomarker levels raise concerns regarding episodic acceleration of structural damage.

These results carry practical implications. Monitoring CTX-II levels in axial
spondyloarthritis patients recovering from COVID-19 may facilitate early detection of structural
progression. Intensified follow-up and timely therapeutic optimization could mitigate long-term
disability.

Limitations include observational design and potential confounding factors such as
corticosteroid exposure during acute infection. Larger longitudinal studies are required to
confirm causality and determine persistence of biomarker elevation.

Conclusion

SARS-CoV-2 infection appears to be associated with increased cartilage degradation in
patients with axial spondyloarthritis, as evidenced by elevated CTX-II levels. The effect is
particularly pronounced in individuals not receiving continuous baseline therapy. These findings
highlight the necessity for vigilant monitoring and optimized management in post-COVID
patients with inflammatory spinal disease.

Biomarker assessment of CTX-II may serve as a valuable tool for detecting early structural
changes and guiding therapeutic decisions. Further research should explore long-term outcomes
and potential interventions to prevent accelerated structural progression following viral infection.
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