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Abstract

Systemic sclerosis is a chronic autoimmune disease characterized by fibrosis,
microvascular damage, and immune dysregulation. The aim of the study was to
investigate immune status parameters and cytokine profiles in patients with
systemic sclerosis and to assess their association with the clinical course of the
disease. The study included 20 patients with a confirmed diagnosis. Cellular and
humoral immunity parameters, autoantibodies, and serum cytokine levels were
analyzed. The results demonstrated that immune imbalance and cytokine
dysregulation play a significant role in the development and progression of the
disease. The findings support the importance of early immunological assessment
for predicting disease course.
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Introduction. Systemic sclerosis is a complex autoimmune connective tissue
disease characterized by excessive collagen deposition, vascular involvement, and
pronounced immune disturbances. Despite considerable advances in
understanding the pathogenesis of the disease, early diagnosis and prevention of
progression remain challenging. In recent years, particular attention has been paid
to the role of immune dysfunction, including cytokine imbalance and altered
activity of immune cells. Identification of these changes at early stages may
contribute to improved diagnosis and prognosis.

Materials and Methods. The study included 20 patients with systemic
sclerosis diagnosed according to established clinical and immunological criteria. All
participants provided informed consent. The assessment of immune status
involved evaluation of cellular immunity, including T-lymphocytes and their
subpopulations (CD4+, CD8+), as well as analysis of humoral immunity indicators
such as immunoglobulins IgG, IgM, and IgA. In addition, autoantibodies were
detected, including antinuclear antibodies (ANA), anticentromere antibodies, and
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anti-Scl-70. Cytokine profiling was performed by measuring serum levels of pro-
inflammatory cytokines (IL-6, TNF-a, IL-10), the anti-inflammatory cytokine IL-10,
and the profibrotic cytokine TGF-. Clinical evaluation included assessment of skin
involvement using the modified Rodnan skin score, identification of Raynaud’s
phenomenon, evaluation of internal organ involvement including lungs, heart, and
gastrointestinal tract, as well as analysis of disease duration and activity. Statistical
analysis was carried out using standard methods, and correlation analysis was
performed to determine relationships between immunological parameters, cytokine
levels, and clinical manifestations.

Results. Significant alterations in immune status were identified in patients. A
decrease in the CD4+/CD8+ ratio was observed, indicating impaired cellular
immunity. Elevated levels of immunoglobulins, particularly IgG, reflected
activation of the humoral immune response. Autoantibodies, including ANA and
anti-Scl-70, were detected in the majority of patients. Cytokine analysis revealed
increased levels of pro-inflammatory cytokines IL-6 and TNF-a. Elevated TGEF-3
levels were associated with pronounced skin fibrosis. Reduced IL-10 levels
indicated insufficient anti-inflammatory regulation. A clear relationship between
immunological parameters and clinical course was established. Higher levels of IL-
6 and TNF-a were associated with increased disease activity and internal organ
involvement. TGF-P levels showed a positive correlation with the severity of skin
involvement. Patients with more pronounced immune disturbances demonstrated
a more aggressive disease course.

Discussion. The obtained results confirm the important role of immune
dysregulation and cytokine imbalance in the pathogenesis of systemic sclerosis.
Increased levels of pro-inflammatory and profibrotic cytokines indicate their
involvement in the development of fibrosis and disease progression. The identified
correlations between immunological markers and clinical manifestations
emphasize the importance of comprehensive immune status assessment. It can be
assumed that immunological alterations may precede clinical manifestations,
making them potential markers for early diagnosis.

Conclusion. Immune status disturbances play a key role in the development
of systemic sclerosis. Cytokine dysregulation, particularly increased levels of IL-6,
TNF-a, and TGF-f, is closely associated with disease severity and progression.
Early assessment of immunological parameters may have diagnostic and
prognostic value. Monitoring immune status and cytokine profiles may contribute

to optimization of patient management.
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