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Introduction 

Tuberculosis (TB) remains one of the most significant 
infectious diseases affecting children worldwide, posing major 
challenges for both diagnosis and treatment. Pediatric TB 
often represents recent transmission within communities, 
making it a key indicator of ongoing public health threats. 
Unlike adults, children frequently present with nonspecific 
symptoms and paucibacillary disease, complicating early 
detection. Moreover, the rise of drug-resistant 
Mycobacterium tuberculosis strains including Multi-Drug-
Resistant (MDR) and Extensively Drug-Resistant (XDR) forms 
has further hindered global TB control efforts. Over the past 
decade, advances in molecular diagnostics, biomarker 
research, and surveillance systems have transformed 
approaches to pediatric TB, offering new hope for improved 
detection and prevention of resistant strains [1]. 

Description 

   Traditional diagnostic methods for TB, such as sputum 
microscopy and culture, have limited sensitivity in children 
due to low bacterial loads and difficulties in obtaining quality 
samples. Recent innovations, however, have greatly enhanced 
detection capabilities. Molecular assays such as GeneXpert 
MTB/RIF and its next-generation variant, Xpert Ultra, allow 
rapid identification of M. tuberculosis and rifampicin 
resistance within hours, significantly reducing diagnostic 
delays. Interferon-Gamma Release Assays (IGRAs) and 
improved skin tests have also increased accuracy in detecting 
latent infections. Furthermore, the use of imaging tools, such 
as digital chest radiography supported by artificial 
intelligence, has enhanced diagnostic precision in pediatric 
populations, particularly in low-resource settings. These 
technologies have been complemented by biomarker studies 
aiming to differentiate active from latent TB, potentially 
revolutionizing disease management in the near future [2]. 
 
In addition to diagnostic and surveillance advancements, 
significant progress has been made in developing more 
effective and child-friendly treatment strategies for pediatric 
tuberculosis, including resistant forms. New drug  
 

 
formulations, such as dispersible tablets and palatable fixed-
dose combinations, have improved treatment adherence 
among young children who often struggle with traditional 
regimens. Novel medications like bedaquiline, delamanid, and 
pretomanid are being evaluated for pediatric use, offering 
potential alternatives for managing MDR and XDR TB with 
shorter, more tolerable treatment courses. Research into host-
directed therapies, which aim to strengthen the child’s immune 
response while minimizing bacterial damage, is also gaining 
momentum. These therapeutic innovations, combined with 
expanded access to community-based care, hold promise for 
reducing treatment burdens and improving outcomes for 
children affected by both drug-sensitive and drug-resistant 
tuberculosi [3]. 
 
 Surveillance of drug-resistant TB strains in children has also 
improved through the integration of molecular epidemiology 
and genomic sequencing. Whole-Genome Sequencing (WGS) 
enables detailed mapping of resistance mutations and 
transmission patterns, providing critical insights into community 
spread. However, despite technological progress, significant 
barriers remain including high costs, inadequate laboratory 
infrastructure, and underreporting of pediatric cases. 
Strengthening surveillance networks and improving access to 
child-friendly treatment regimens are essential to combat 
resistant TB effectively. Vaccination continues to play a 
preventive role, with the Bacillus Chalmette–Guerin (BCG) 
vaccine offering partial protection, while new vaccine 
candidates under development aim to provide broader and 
longer-lasting immunity [4,5]. 

Conclusion 

Advances in diagnostic technology and strain surveillance have 
significantly improved the detection and understanding of 
pediatric tuberculosis. However, the growing threat of drug 
resistance underscores the need for sustained global 
investment in diagnostic infrastructure, surveillance systems, 
and vaccine innovation. Prioritizing children within national TB 
programs and strengthening healthcare accessibility will be key 
to achieving long-term control and eventual eradication of 
tuberculosis in future generations. 
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