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Introduction

Tuberculosis (TB) is an infectious disease caused by Mycobacterium tuberculosis,
predominantly affecting the lung tissue, and remains one of the leading causes of mortality from
infectious diseases worldwide. According to the World Health Organization (WHO),
approximately 10 million people develop tuberculosis annually, and more than 1.5 million
patients die as a result of this disease each year.

The high prevalence of tuberculosis, its prolonged clinical course, social significance, and severe
complications necessitate continuous improvement of diagnostic and therapeutic approaches.
Early diagnosis and targeted treatment play a crucial role in the effective control of any
infectious disease; however, tuberculosis is often diagnosed at advanced stages due to
nonspecific clinical manifestations.

In recent years, the introduction of laboratory biomarkers, molecular genetic techniques, and
advanced imaging methods has significantly expanded diagnostic capabilities. In particular,
inflammatory and coagulation biomarkers, polymerase chain reaction (PCR), interferon-gamma
release assays (IGRA), and computed tomography (CT) have demonstrated high clinical value in
assessing disease severity and identifying complications at an early stage. This study analyzes
the clinical significance of modern diagnostic methods in patients with tuberculosis.
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Aim of the Study

To evaluate the clinical course of tuberculosis and assess the diagnostic value of laboratory,
molecular, and instrumental methods, as well as to determine the association between
inflammatory and coagulation biomarkers and disease severity.

Materials and Methods

The study analyzed data from 150 patients treated for tuberculosis between 2022 and 2024.
Patients were divided into two groups according to clinical form:

. 90 patients with destructive tuberculosis (DTB);

. 60 patients with infiltrative tuberculosis (ITB).

All patients underwent comprehensive diagnostic evaluation.

Laboratory Investigations

Inflammatory and coagulation parameters were assessed, including:

. Procalcitonin (PCT);
. C-reactive protein (CRP);
. Coagulation system markers: D-dimer, fibrinogen, activated partial thromboplastin time

(APTT), prothrombin time (PT), and international normalized ratio (INR).
Microbiological and Molecular Diagnostics

. Ziehl-Neelsen staining;

. Identification of mycobacteria;

. Polymerase chain reaction (PCR);

. Interferon-gamma release assays (IGRA).

Instrumental Methods
. Chest radiography;
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. Computed tomography (CT);

. Echocardiography.

Clinical data, disease history, symptoms, and treatment course were also analyzed.

Results and Discussion: The study revealed significant alterations in inflammatory and
coagulation biomarkers among patients with tuberculosis, particularly in the destructive form. In
the DTB group, D-dimer levels increased to 0.84+0.12 pg/mL (p<0.05), fibrinogen levels
reached 4.8+0.7 g/L (p<0.05), and procalcitonin levels in severe cases were 1.2+0.3 ng/mL
(p<0.01). These findings indicate a strong association between disease severity and
hypercoagulable states.

Comparative analysis of diagnostic methods demonstrated high sensitivity of PCR and IGRA
tests. PCR showed a sensitivity of 88.5% and specificity of 95.2%, while IGRA tests
demonstrated 20-30% higher sensitivity compared to conventional bacteriological methods. The
sensitivity of bacteriological examination ranged from 65% to 70%.

Instrumental diagnostics confirmed the superiority of computed tomography, which detected
pulmonary destructive changes in 90% of cases. Additionally, 35% of patients developed
exudative pleuritis, and 40% showed signs of pulmonary hypertension. Echocardiographic
findings were useful for evaluating pulmonary circulation disorders.

These results confirm that combined use of laboratory, molecular, and instrumental diagnostic
methods improves early detection, severity assessment, and prognostic evaluation of tuberculosis.
Conclusion: PCR and IGRA tests demonstrate high sensitivity and diagnostic accuracy and are
more effective than conventional bacteriological methods in tuberculosis diagnosis.
Procalcitonin, D-dimer, and coagulation system parameters serve as important biomarkers for
assessing disease severity and complications. Computed tomography remains the most
informative imaging modality for detecting pulmonary destructive processes.

A comprehensive diagnostic approach enhances early detection of tuberculosis, optimizes
treatment strategies, and reduces disease-related complications. The implementation of modern
diagnostic and therapeutic technologies plays a crucial role in reducing tuberculosis transmission
and improving patient outcomes.
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