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INTEGRATED IMMUNOLOGICAL AND METABOLIC 

MARKERS FOR PROGNOSIS OF OSTEOARTICULAR 

TUBERCULOSIS 
 

Abstract. Bone destruction in osteoarticular tuberculosis results from combined immune-inflammatory and 

metabolic disturbances. Altered bone remodeling significantly contributes to disability. Traditional clinical 

assessment does not adequately reflect underlying metabolic imbalance. Identification of integrated 

immuno-metabolic markers is crucial for prognosis and therapeutic optimization. 

Keywords: Osteoarticular tuberculosis, spinal tuberculosis, Pott's disease, Immune response, TNF-α 

(tumor necrosis factor-alpha) 

 

Aim of the Study. To assess the prognostic value of immunological and bone 

metabolism markers in osteoarticular tuberculosis. 

Materials and Methods. Markers of bone metabolism (25(OH)D, osteocalcin, 

β-CrossLaps) were measured in 223 patients. Immunological parameters were 

evaluated using ELISA. Statistical analysis included comparative analysis and ROC 

modeling. 

Results. Patients demonstrated significant vitamin D deficiency. Osteocalcin 

levels were reduced, indicating suppression of bone formation. β-CrossLaps levels 

were significantly elevated, reflecting increased bone resorption. These changes 

were associated with elevated proinflammatory cytokines. Chronic inflammation 

contributed to metabolic imbalance and osteodestruction. ROC analysis confirmed 

the prognostic relevance of combined immune and metabolic markers. Integration 

of bone metabolism markers improved predictive accuracy.. Coagulation disorders 

were characterized by hyperfibrinogenemia and imbalance of pro- and anticoagulant 

pathways. Cytokine profiling showed a significant increase in IL-6 and TNF-α, 

accompanied by a decrease in IFN-γ, indicating suppression of Th1-mediated 
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immunity. Elevated levels of sICAM-1 and sVCAM-1 reflected endothelial 

dysfunction. Bone metabolism markers demonstrated decreased osteocalcin and 

vitamin D with increased β-CrossLaps. ROC analysis confirmed high prognostic 

value of IL-6, TNF-α, IFN-γ, sICAM-1, sVCAM-1 and PAI-1. 

Conclusions. Osteoarticular tuberculosis is associated with severe 

disturbances of bone remodeling. Immune-inflammatory mechanisms play a 

decisive role in metabolic dysregulation. Combined assessment of immunological 

and metabolic markers allows accurate prognosis. This approach enables 

personalized risk stratification. The findings support the need for integrated 

diagnostic algorithms. 
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