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DESCRIPTION
Early and accurate prediction of Tuberculosis (TB) progression is 
essential for effective management and control. Recent research 
highlights the potential role of inflammatory biomarkers and 
lymphocyte subpopulations as valuable tools in predicting TB. 
Inflammatory biomarkers are substances produced in response to 
infection or inflammation. They provide insights into the 
immune system's status and help in understanding disease 
dynamics. In TB, both innate and adaptive immunity play key 
roles, leading to the release of molecules like CRP, IL-6, TNF-α, 
and IFN-γ, which are closely associated with disease activity. 
Furthermore, alterations in lymphocyte subpopulations, such as 
reduced CD4+ T cells and an imbalance in the CD4/CD8 ratio, 
highlight immune dysfunction during TB progression. 
Monitoring these parameters can improve risk assessment, 
enabling timely interventions to prevent active TB development. 
A decrease in CD4+ T cells and an imbalance in the CD4/CD8 
ratio may indicate immune dysregulation during active TB. 
Monitoring these biomarkers and lymphocyte dynamics can help 
identify individuals at risk of progressing from latent to active 
TB. Integrating these tools into clinical practice enhances early 
diagnosis, treatment strategies, and overall disease control.

Key inflammatory biomarkers in TB

C-Reactive Protein (CRP) an acute-phase protein that rises 
during systemic inflammation. Elevated CRP levels are 
commonly observed in active TB. Interleukin-6 (IL-6) Plays a 
pivotal role in the acute inflammatory response and is associated 
with disease severity. Tumor Necrosis Factor-alpha (TNF-α) 
essential for granuloma formation, which helps contain the TB 
bacteria. High levels may indicate active infection. Interferon-
gamma (IFN-γ) is essential for activating macrophages to kill TB 
bacteria. IFN-γ levels are often elevated in individuals with TB. 
These biomarkers can differentiate between Latent Tuberculosis 
Infection (LTBI) and active TB, helping clinicians decide on 
appropriate interventions. Moreover, CRP and IL-6 levels tend to 
be significantly higher in active TB compared to LTBI, reflecting 
the intensity of the systemic inflammatory response. Similarly, 
elevated TNF-α levels in active TB indicate the ongoing immune 

activation required to form granulomas, a feature of TB 
pathogenesis. On the other hand, IFN-γ Release Assays (IGRAs) 
are often used to detect LTBI, as IFN-γ levels are typically lower 
in latent infections compared to active TB. Combining these 
biomarkers provides a more comprehensive assessment of the 
host immune response, facilitating accurate diagnosis and disease 
monitoring. Early identification of biomarker profiles may also 
aid in predicting progression from LTBI to active TB, enabling 
timely interventions.

Role of lymphocyte subpopulations

Lymphocytes, a type of white blood cell, play a central role in the 
adaptive immune response. In TB, the balance and functionality 
of different lymphocyte subpopulations, such as T cells, B cells, 
and Natural Killer (NK) cells, are essential for disease progression 
and control.

CD4+ T cells: Often referred to as helper T cells, they are 
important for orchestrating the immune response. A decline in 
CD4+ T cells, commonly seen in co-infection with HIV, 
increases the risk of TB progression.

CD8+ T cells: These cytotoxic T cells help eliminate infected 
cells. Elevated CD8+ T cell activity is associated with active TB.

Regulatory T cells (Tregs): These cells help modulate the 
immune response, preventing excessive inflammation. However, 
an increase in Tregs can suppress protective immunity, aiding TB 
bacteria persistence.

γδ T cells: Involved in recognizing TB antigens and contributing 
to early immune responses. Their role in TB immunity is 
increasingly recognized.

Natural Killer (NK) cells: Play a dual role in direct bacterial 
killing and modulating the adaptive immune response. 
Alterations in NK cell activity are linked to TB susceptibility.

CONCLUSION
Inflammatory biomarkers and lymphocyte subpopulations offer a 
promising avenue for enhancing TB prediction and management.
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studies have shown that high levels of CRP, IL-6, and TNF-α, 
combined with changes in CD4+ and CD8+ T cell counts, can 
predict the likelihood of developing active TB. This integrated 
approach can improve early diagnosis by identifying individuals 
at higher risk of progressing from LTBI to active TB. Guiding 
treatment strategies by adjusting interventions based on immune 
profiling. Monitor treatment efficacy by tracking changes in 
biomarkers and lymphocyte profiles to assess treatment response.
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By leveraging these tools, healthcare providers can achieve early 
detection, better disease monitoring, and personalized treatment 
strategies. Ongoing research is vital to further refine these 
predictive models and implement them in clinical practice, 
particularly in high-burden settings. Changes in these 
subpopulations can serve as early indicators of TB infection and 
its progression from latent to active disease. Combining 
inflammatory biomarkers with lymphocyte subpopulation 
analysis enhances the predictive accuracy for TB. For instance, 
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