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BACKGROUND: Vitamin D is an important immunomodulator in host defense against 
Mycobacterium tuberculosis, yet most tuberculosis-related research has focused 
on the vitamin D receptor (VDR). The contribution of vitamin D metabolism genes, 
particularly cytochrome P450 (CYP) enzymes, remains less clearly defined.
METHODS: We conducted a narrative review examining the role of major vitamin 
D-metabolizing enzymes, including CYP2R1, CYP27A1, CYP27B1, and CYP24A1, in 
tuberculosis susceptibility, immune regulation, and treatment response, with 
additional focus on diabetes mellitus as a major comorbidity. Evidence from 
genetic association studies, observational studies, mechanistic experiments, and 
clinical data was synthesized.
RESULTS: Vitamin D metabolism enzymes influence intracellular vitamin D 
activation and inactivation, affecting antimicrobial peptide production, 
autophagy, cytokine signaling, and macrophage-mediated clearance of M. 
tuberculosis. Genetic and epigenetic variation in these pathways may contribute 
to differences in tuberculosis risk and prognosis. Diabetes mellitus may further 
disrupt these mechanisms through chronic hyperglycemia, oxidative stress, 
inflammation, impaired macrophage and T-cell function, and alterations in 
vitamin D metabolism, potentially increasing tuberculosis susceptibility and 
worsening outcomes. However, direct evidence for several enzymes remains 
limited. Inconsistent findings from vitamin D supplementation trials suggest 
that circulating 25(OH)D may not accurately reflect functional vitamin D 
activity at infection sites. Current evidence is largely mechanistic, 
observational, and genetic, with few interventional studies.
CONCLUSION: Vitamin D metabolism genes represent an underexplored but 
potentially important component of tuberculosis pathophysiology, particularly in 
patients with diabetes. Future work should prioritize genetically stratified 
host-directed approaches to identify patients most likely to benefit from 
vitamin D-based interventions.
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INTRODUCTION AND OBJECTIVE: Malignant pleural effusion and tuberculous pleurisy 
may both present with elevated levels, making their differential diagnosis 
challenging. Although an ADA level ≥ 40 U/L increases the likelihood of both 
conditions, additional biomarkers are needed for better discrimination. 
Therefore, we aimed to evaluate clinical and biochemical markers that could aid 
in differentiating these two conditions in patients with high ADA levels.
MATERIALS AND METHODS: This retrospective cohort study included patients with 
pleural effusion and pleural fluid ADA levels ≥ 40 U/L who were evaluated 
between 2014 and 2024. The cancer ratio (serum LDH/pleural ADA) and the pleural 
LDH/ADA ratio, previously described in the literature, were calculated. 
Multivariable regression analysis was performed to identify independent 
predictors of malignant pleural effusion.
RESULTS: A total of 294 patients constituted the study cohort. In multivariable 
regression analysis, cancer ratio was not statistically significant in 
differentiating malignant pleural effusion from tuberculous pleurisy. In 
contrast, the pleural LDH/ADA ratio, pleural protein level and age were 
identified as independent predictors of malignant pleural effusion. The LAPAGE 
index, derived from these variables [(pleural LDH / ADA) × age / pleural 
protein], demonstrated superior diagnostic performance in predicting malignant 
pleural effusion compared with individual parameters.
CONCLUSION: In patients with pleural effusion and ADA levels ≥ 40 U/L, neither 
the cancer ratio nor the pleural LDH/ADA ratio alone provided sufficient 
discriminatory power between malignant pleural effusion and tuberculous 
pleurisy. The LAPAGE index may serve as a useful adjunctive tool in the 
differential diagnosis of tuberculosis and malignancy in pleural effusions with 
high ADA levels.
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Timely diagnosis of tuberculosis (TB) and drug resistance is crucial for 
effective disease control. Multiplex open molecular platforms capable of 
simultaneously detecting Mycobacterium tuberculosis complex (MTBc), 
non-tuberculous mycobacteria (NTM), and resistance to first-line anti-TB drugs 
could significantly streamline diagnostic pathways. We evaluated two multiplex 
real-time PCR assays (MTBc/NTM R-Gene and MTB-RIF/INH R-Gene) using 300 
well-characterized samples (150 MTBc-positive and 150 MTBc-negative). Composite 
reference standards, including culture, MPT64 antigen testing, and line probe 
assays and phenotypic drug susceptibility testing. The MTBc detection 
demonstrated 100% sensitivity and specificity (150/150). NTM detection showed 
70.0% sensitivity (35/50) and 100% specificity, indicating limitations in NTM 
species coverage. Rifampicin resistance was detected with 96.0% sensitivity 
(48/50) and 100% specificity. Isoniazid resistance detection achieved 100% 
sensitivity and specificity (50/50). High agreement (κ = 0.76-1.00) with 
established reference standards was observed. This analytical validation 
confirms that multiplex open real-time PCR assays accurately and simultaneously 
detect MTBc, NTM, and rifampicin and isoniazid resistance using culture 
isolates. Clinical validation is warranted. While these platforms offer 
potential advantages in flexibility and expanded resistance profiling, further 
studies on clinical diagnostic accuracy, cost-effectiveness, and operational 
feasibility are essential to determine their practical utility and programmatic 
impact in high-burden settings.
IMPORTANCE: Despite major advances in molecular diagnostics, critical gaps 
persist in tuberculosis (TB) detection, particularly the limited identification 
of isoniazid resistance and inadequate differentiation from non-tuberculous 
mycobacteria. In this study, a multiplex open real-time PCR assay demonstrated 
high analytical accuracy for simultaneous detection of Mycobacterium 
tuberculosis complex, rifampicin and isoniazid resistance, with strong agreement 
to reference standards. By integrating multi-target detection within a single 
workflow, this approach addresses key limitations of current diagnostic 
strategies that rely on rifampicin as a surrogate for multidrug resistance. The 
open-platform design further offers flexibility, scalability, and reduced 
dependence on proprietary systems, which are critical considerations in 
high-burden settings. These findings highlight the potential of next-generation 
molecular diagnostics to improve early resistance detection, refine treatment 
decisions, and strengthen TB control efforts globally.
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BACKGROUND: There is increasing evidence to suggest that a significant 
proportion of prevalent TB is asymptomatic (aTB). In recognition of the 
potential implications for disease elimination, the World Health Organization 
(WHO) formally included aTB within its case-definitions in 2024.
METHODS: A literature review was conducted to guide discussions during the 
consultation for the revised definitions through a purposive synthesis of 
selected literature and input from experts to identify ongoing unpublished 
research. Three broad domains of relevance to asymptomatic TB were selected: 1) 
epidemiology; 2) diagnostics and 3) treatment.
RESULTS: The estimated proportion of prevalent TB that is asymptomatic varies 
from 27 - 82% depending on symptom thresholds. Emerging evidence suggests that 
aTB can be transmissible. Asymptomatic TB may be identified during community 
screening through digital chest X-rays and molecular testing, however, more 
sensitive diagnostics assays and alternative sampling approaches to sputum 
require development. Ongoing trials are investigating novel shorter course 
regimens for aTB.
CONCLUSION: Many critical knowledge gaps remain in our understanding of aTB. The 
revised definitions by WHO are expected to catalyze research in this area and 
support a coordinated effort to accelerate global disease elimination.

Copyright © 2026. Published by Elsevier Ltd.

DOI: 10.1016/j.ijid.2026.109044
PMID: 42600977

7. Lancet Infect Dis. 2026 Aug 14:S1473-3099(26)00359-2. doi: 
10.1016/S1473-3099(26)00359-2. Online ahead of print.

Guiding principles for pragmatic randomised trials of tuberculosis treatments.

Phillips PPJ(1), Schumacher SG(2), Cassino C(3), Charalambous S(4), Chaisson 
RE(5), Churchyard GJ(4), Conradie F(6), Cousins C(7), Davies G(8), Dorman SE(9), 
Esmail H(10), Fielding K(11), Mitnick CD(12), McNeeley D(13), Nahid P(14), 
Sanders K(15), Schildkraut JA(16), Sloan DJ(17), Velásquez GE(18), Hoelscher 
M(19), Vernon AA(13), Lienhardt C(20).

Author information:
(1)Center for Tuberculosis, UCSF Institute for Global Health Sciences, 
University of California, San Francisco, San Francisco, CA, USA. Electronic 
address: patrick.phillips@ucsf.edu.
(2)WHO, Geneva, Switzerland.
(3)Stony Point Life Sciences Consulting, Benson, VT, USA.
(4)The Aurum Institute, Johannesburg, South Africa; School of Public Health, 
University of Witwatersrand, Johannesburg, South Africa; Department of Medicine, 
Vanderbilt University, Nashville, TN, USA.
(5)Center for Tuberculosis Research, Division of Infectious Diseases, Johns 
Hopkins University School of Medicine, Baltimore, MD, USA; Department of 
International Health, Johns Hopkins Bloomberg School of Public Health, 
Baltimore, MD, USA.
(6)Department of Clinical Medicine, Faculty of Health Sciences, University of 
the Witwatersrand, Johannesburg, South Africa.
(7)Institute for Infection and Immunity, City St George's, University of London, 
London, UK.
(8)Department of Clinical Infection, Microbiology and Immunology, University of 
Liverpool, Liverpool, UK.
(9)Medical University of South Carolina, Charleston, SC, USA.
(10)UCL Centre for Global Tuberculosis Research and WHO Collaborating Centre for 
Tuberculosis Research and Innovation, University College London, London, UK; UCL 
Innovative Clinical Trials Unit, University College London, London, UK.
(11)London School of Hygiene and Tropical Medicine, London, UK.
(12)Department of Global Health & Social Medicine, Harvard Medical School, 
Boston, MA, USA.
(13)National Institutes of Health/ National Institute of Allergy and Infectious 
Diseases, Rockville, MD, USA.
(14)Center for Tuberculosis, UCSF Institute for Global Health Sciences, 
University of California, San Francisco, San Francisco, CA, USA.
(15)UCL Innovative Clinical Trials Unit, University College London, London, UK.
(16)Department of Pulmonary Disease, Radboud University Medical Center, 
Nijmegen, Netherlands.
(17)Department of Pulmonary Disease, Radboud University Medical Center, 
Nijmegen, Netherlands; School of Medicine, University of St Andrews, St Andrews, 
UK.
(18)Center for Tuberculosis, UCSF Institute for Global Health Sciences, 
University of California, San Francisco, San Francisco, CA, USA; Division of 
HIV, Infectious Diseases, and Global Medicine, University of California, San 
Francisco, San Francisco, CA, USA.
(19)Institute of Infectious Diseases and Tropical Medicine, LMU University 
Hospital, LMU Munich, Munich, Germany; Unit Global Health, Helmholtz Zentrum 
München, German Research Center for Environmental Health, Neuerburg, Germany; 
German Centre for Infection Research, Partner Site Munich, Munich, Germany; 
Fraunhofer Institute for Translational Medicine and Pharmacology, Immunology, 
Infection and Pandemic Research, Munich, Germany.
(20)French Institute for Research on Sustainable Development, University of 
Montpellier, Montpellier, France; FAST-TB Program, CRDF Global, Arlington, VA, 
USA.

Tuberculosis remains a major global health challenge, despite recent advances in 
drug and regimen development. Pragmatic randomised trials are needed to evaluate 
the effectiveness, safety, and tolerability of new tuberculosis treatments under 
routine care conditions to appropriately inform practice guidelines and 
facilitate uptake. In this Review, we propose guiding principles for pragmatic 
tuberculosis treatment trials. Using the PRECIS-2 framework, we address 
eligibility, recruitment, setting, organisation of care, adherence support, 
outcomes, follow-up, primary analysis, data collection, and monitoring. 
Pragmatic trials should maximise generalisability through broad inclusion 
criteria, integration within routine health systems, and flexible delivery 
approaches while maintaining appropriate standards for participant safety and 
data reliability. We discuss considerations for individually randomised and 
cluster-randomised designs, outcome definitions, risk-proportionate monitoring, 
and streamlined data collection. Adoption of these principles will improve the 
generation of real-world evidence and facilitate global implementation of 
effective tuberculosis treatments.
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Mycobacterium tuberculosis (Mtb) causes over one million deaths annually, but 
most infected individuals never exhibit symptoms. Type I interferons (IFNs) have 
emerged as a major factor driving susceptibility to Mtb, but how type I IFNs 
impair immunity to Mtb is a key unresolved question. Here, we show that an early 
effect of type I IFN during Mtb infection is the cell-intrinsic impairment of 
IFNγ signaling. IFNγ signaling is selectively impaired in the subset of infected 
macrophages experiencing high and sustained levels of type I IFN signaling. 
Genetic elimination of regulated stimulator of interferon via stabilization of 
transcript (RESIST), a recently described positive regulator of type I IFN 
production, specifically eliminates the high and sustained type I IFN response, 
fully restores IFNγ signaling, and rescues susceptibility to Mtb without 
affecting basal type I IFN responses. Our results demonstrate that strong and 
sustained type I IFN responses specifically and cell intrinsically impair 
responsiveness to IFNγ to cause susceptibility to Mtb.
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Antibiotic pressure causes pathogens to evolve many forms of altered drug 
susceptibility. In addition to target or activator mutations conferring 
canonical drug resistance, mutations can serve as steppingstones to or enhancers 
of resistance. In clinical strains of Mycobacterium tuberculosis (Mtb), we find 
that idsA2, which encodes an isoprenyl pyrophosphate synthase involved in the 
synthesis of precursors for essential components of the cell wall and electron 
transport chain, is undergoing diversifying selection in Lineage 4, and that 
these mutations are associated with the acquisition of first-line antibiotic 
resistance. By engineering isogenic Mtb strains to express clinically prevalent 
variants of idsA2, we show that idsA2 variants alter the inhibitory 
concentrations of first-line drugs, most significantly increasing the inhibitory 
concentration of ethambutol by two-fold. Targeted lipid analyses reveal that 
disrupting IdsA2 function redirects limited resources in the isoprenoid 
synthesis pathway, leading to increased production of decaprenyl phosphate 
species. This suggests that idsA2 and ubiA mutations share an ethambutol 
resistance mechanism. Where idsA2 mutations arise after embB mutations, they 
maintain their multiplicative effect on the inhibitory concentration of 
ethambutol such that the variants together result in high-level resistance. As a 
result, identification of idsA2 mutations can be utilized to improve the 
specificity of genotypic ethambutol susceptibility testing. Together, this work 
shows how idsA2 mutations remodel bacterial metabolism and augment ethambutol 
resistance.
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BACKGROUND: Involving community volunteers in the tuberculosis (TB) program is 
widely acknowledged and considered a key element of the community engagement 
strategy in the TB program of India, especially in predominantly tribal North 
Eastern districts. Inadequate TB knowledge, attitudes and Practices (KAPs) about 
health and related risk factors could be a key barrier to using community 
volunteers or lay persons in health program.
METHODS: We trained 708 volunteers from student and women organisation (SAWOs) 
in 189 villages, Senapati District, Manipur between February 2023 and August 
2025. A training on identifying TB symptomatics, sputum collections, 
transportations, patient support and follow-up during their treatment, 
counselling were provided. A TB-KAP pre and post data were collected in REDCap 
software and analysed using Stata. To assess the impact of the training on 
participants' KAP regarding TB, both descriptive and inferential statistical 
methods were used. Statistical significance was determined at p-value <0.05.
RESULTS: Of 708 trained volunteers, 339 were retained during the full training 
and assessment. With respect to the knowledge score, the probability of being in 
the highest knowledge category increased from 10% to 65% after training, while 
the likelihood of being in the lowest two categories dropped from 61% to 8%. The 
mean attitude score about TB increased from 24.53 (SD = 4.79) to 25.40 
(SD = 4.83) after training. This difference of 0.87 points was statistically 
significant (t(353)=-3.58, p = 0.0004), with a 95% confidence interval of 
[-1.35, -0.39]. Significant positive changes were seen in the anticipated 
health-seeking intentions of the volunteers in terms of seeking care for 
symptoms within 1-2 weeks (p = 0.0009).
CONCLUSION: Our study demonstrated that focused and culturally appropriate short 
term training can produce significant immediate gains in TB knowledge, with 
modest improvements in attitudes and reported health-seeking intentions, even in 
the remotest tribal areas among community volunteers.
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Tuberculosis (TB) causes profound systemic illness, and many survivors 
experience long-term sequelae associated with disability and premature 
mortality. Current TB severity indicators capture isolated aspects of disease 
and may not reflect the integrated physiological impact of infection on the 
host. Frailty, a multidimensional syndrome characterized by reduced 
physiological reserve and increased vulnerability to stressors, predicts adverse 
outcomes and guides clinical management in geriatrics. We propose frailty as an 
integrative framework for understanding the systemic effects of TB across the 
life course, encompassing disease severity, recovery, and long-term sequelae. We 
discuss biological mechanisms through which Mycobacterium tuberculosis infection 
may erode physiological reserve and promote frailty, including inflammation and 
metabolic and endocrine dysregulation. We further consider how frailty 
assessment could improve risk stratification and guide individualized supportive 
care to mitigate post-TB sequelae. Unlike aging-related frailty, TB-associated 
frailty may provide a unique opportunity to study mechanisms of resilience and 
recovery following severe infection.
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INTRODUCTION: Contact tracing for tuberculosis (TB) is an essential component of 
public health efforts to detect secondary cases and interrupt transmission 
chains. This study aimed to assess the risk factors associated with TB diagnosis 
and to develop a predictive clinical score for TB diagnosis among contacts of 
people with TB attending the outpatient clinic at Hospital Nossa Senhora da Paz 
(HNSP) in Cubal, Angola.
METHODS: Prospective observational study including TB contacts of all ages. Data 
were analyzed using descriptive and inferential statistics, including 
multivariable logistic regression with multiple imputation for missing data. The 
performance of the proposed clinical score was assessed through ROC analysis, 
calibration, bootstrap internal validation, and comparison with the WHO 
symptom-based screening approach.
RESULTS: Two-hundred and eighty-five TB contacts were included. Fifty (17.5%) 
contacts were diagnosed with TB, 40 (80%) of whom were children ≤15 years old. 
Multivariate analysis identified cough, fever, undernutrition, and peripheral 
lymphadenopathy as independent risk factors for TB diagnosis. These variables 
were incorporated into a predictive clinical score ranging from 0 to 17 points. 
Using a cut-off of ≥6 points, the score showed a sensitivity of 94% and a 
specificity of 75%, with an area under the ROC curve of 0.89 (95% CI: 
0.85-0.94).
CONCLUSIONS: These findings highlight the high burden of TB among close contacts 
and the challenges in properly assessing them. An easy-to-use clinical score may 
support frontline health workers in improving TB contact tracing in settings 
with high burden of disease and limited resources, such as Angola.
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Mycobacterium tuberculosis (Mtb) is an infectious bacterium that causes 
pulmonary tuberculosis (TB). The emergence of drug-resistant Mtb strains 
necessitates the need for the identification of novel antitubercular agents. In 
this study, we have repurposed pyridazinone-1,3,4-thiadiazole hybrids for their 
in-vitro antitubercular activity against Mtb. We have designed and synthesised a 
series of pyridazinone-1,3,4-thiadiazole hybrids (7a-r). Among these, several 
compounds (especially 7a, 7c, 7d, 7e, 7n, 7p, 7q, and 7r) inhibited Mtb in 
vitro, while compound 7d showed moderate antimycobacterial activity (MIC 
6.25 mM). Further MIC determination against Mycobacterium bovis BCG wild-type 
and mutant strains revealed that compound 7d does not inhibit known Mtb targets 
such as InhA, KatG, HadC or MmpL3. The current results do not conclusively 
identify the molecular target or mechanism of action of compound 7d and the 
present results do not provide sufficient evidence to differentiate among the 
proposed targets of compound 7d. In silico studies showed that these compounds 
complied with Lipinski's rule, promoting favourable drug-like characteristics. 
These findings suggest that the pyridazinone-1,3,4-thiadiazole hybrid scaffolds 
can be optimised further to develop novel antitubercular agents.
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M. tuberculosis, an intracellular pathogen, survives within the membrane-bound 
vacuole, the phagosome with acidic pH and limited access to nutrients. To 
survive and replicate within human host, M. tuberculosis must adapt and fulfil 
its nutritional requirements. To investigate how the intracellular bacillus 
scavenges nutrients from its host, we studied mycobacterial acquisition of 
host-derived amino acids, the preferred nitrogen sources. We discovered that 
PhoP, a key determinant of mycobacterial adaptation to phagosomal acidification, 
controls expression of AnsP1 and AnsP2 to facilitate acquisition of host 
aspartate and asparagine, respectively. Thus, macrophage-infected WT-H37Rv 
showed a significantly higher level of intra-bacterial Asn compared to the 
phoPR-KO mutant and a complemented mutant could restore Asn level to that of 
WT-H37Rv. Under acidic conditions, elevated DNA binding of PhoP within the 
promoters lead to direct activation of ansP1 and ansP2. Consistently, phoPR-KO 
is unable to utilize Asn under acidic condition, and over-expression of ansP1 or 
ansP2 in the mutant restored intracellular growth defect of the mutant. These 
findings uncover the regulatory network allowing utilization of organic nitrogen 
sources by the pathogen during infection.
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Mycobacterium tuberculosis is the world's leading bacterial infectious agent. 
The absence of an effective vaccine and the rise of multi-drug resistant M. 
tuberculosis strains emphasize the need to identify novel targets for prevention 
and intervention strategies. Previously, the M. marinum orthologue of the 
aspartic protease PecA (PE_PGRS35) was found on the bacterial cell surface, 
after secretion by the specialized Type VII secretion system. PecA was shown to 
be responsible for the processing of secreted PE_PGRS proteins, including 
itself. Both M. marinum and M. tuberculosis encode two additional predicted 
aspartic proteases with similar secretion domains (PE_PGRS16 and PE26). The 
roles of the M. marinum PecA, PecB and PecC were studied using frameshift 
mutants generated by CRISPR-Cas9 technology. Numerous PecA substrates were 
identified using analysis of semi-tryptic peptides detected by proteomics of 
secreted, surface-associated protein fractions. The most abundant substrates are 
members of the PE and PPE protein families. In addition, analysis of 
semi-tryptic peptides revealed consensus cleavage sites. Interestingly, these 
cleavage sites were also situated within the Type VII secretion motif (YxxxD/E), 
thereby effectively removing the entire PE domain, further strengthening the 
notion that these domains function as secretion peptides. PecB and PecC were 
also predicted to process PE and PPE proteins, although to a lesser extent than 
PecA. Follow-up experiments revealed that PecC is involved in processing of a 
small subset of the PPE protein family. Finally, our evidence indicates that 
PecA functions similarly in M. tuberculosis, as PecA is also responsible for 
cleavage of PE_PGRS proteins in this species.

Copyright © 2026 The Authors. Published by Elsevier Inc. All rights reserved.

DOI: 10.1016/j.jbc.2026.113450
PMID: 42595108

17. Biomed Pharmacother. 2026 Aug 13;203:119848. doi: 10.1016/j.biopha.2026.119848. Online ahead of print.

Genetic analysis of inflammatory proteins following BCG vaccination in Danish 
children.

Boahen CK(1), Nissen TN(2), Birk NM(2), Netea MG(3), Benn CS(4), Kumar V(5).

Author information:
(1)Department of Internal Medicine and Radboud Institute of Molecular Life 
Sciences (RIMLS), Radboud University Medical Center, Nijmegen 6525 HP, the 
Netherlands; Department of Internal Medicine and Radboud Center for Infectious 
Diseases (RCI), Radboud University Medical Center, Nijmegen 6525 HP, the 
Netherlands.
(2)Department of Paediatrics and Adolescent Medicine, Copenhagen University 
Hospital, Rigshospitalet, Denmark; Department of Paediatrics and Adolescent 
Medicine, Copenhagen University Hospital, Hvidovre, Denmark.
(3)Department of Internal Medicine and Radboud Center for Infectious Diseases, 
Radboud University Medical Center, Nijmegen 6525 HP, the Netherlands; Department 
for Immunology and Metabolism, Life and Medical Sciences Institute (LIMES), 
University of Bonn, Bonn, Germany.
(4)Bandim Health Project, Open Patient Data Explorative Network (OPEN), 
Department of Clinical Research, University of Southern Denmark, Odense 5000 DK, 
Denmark; Danish Institute for Advanced Study, University of Southern Denmark, 
Odense 5000 DK, Denmark.
(5)Department of Internal Medicine and Radboud Institute of Molecular Life 
Sciences (RIMLS), Radboud University Medical Center, Nijmegen 6525 HP, the 
Netherlands; Department of Internal Medicine and Radboud Center for Infectious 
Diseases (RCI), Radboud University Medical Center, Nijmegen 6525 HP, the 
Netherlands; University of Groningen, University Medical Center Groningen, 
Department of Genetics, Groningen 9700 RB, the Netherlands; Nitte (Deemed to be 
University), Nitte University Centre for Science Education and Research 
(NUCSER), Medical Sciences Complex, Deralakatte, Mangalore 575018, India. 
Electronic address: v.kumar@radboudumc.nl.

The Bacillus Calmette-Guérin (BCG) vaccine, primarily designed for tuberculosis, 
exerts non-specific immunological effects that vary considerably among children. 
Limited knowledge exists regarding genetic variants that can impact immune 
responses post-vaccination. Understanding the genetic factors influencing the 
immune response in children following BCG vaccination is crucial for optimizing 
vaccine strategies. Genome-wide pQTL mapping of 65 circulating inflammatory 
proteins profiled at Month 13 uncovered 11 independent genome-wide significant 
loci. Following pQTL mapping in BCG-unvaccinated children, whose mean age was 
not significantly different from that of BCG-vaccinated children, a P-value 
lookup complemented with statistical colocalization and interaction analyses 
identified four pQTLs (rs10217747: CXCL11, rs13187850: CD6, rs56283092: 
LAP-TGF-beta 1, and rs11708321: CDCP1) showing evidence of genotype-by-BCG 
interactions and larger effect estimates in the BCG group. These variants have 
previously been associated with inflammatory and autoimmune traits. Genetic 
analysis of in vitro cytokine production capacity after BCG vaccination 
identified nominal associations mainly at Month 13 rather than Day 4 or Month 3. 
These findings enhance our understanding of immune responses to vaccination in 
children but, given the exploratory genome-wide approach, should be considered 
hypothesis-generating and require further validation.
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Tuberculosis (TB), caused by Mycobacterium tuberculosis (Mtb), remains a major 
global health challenge and the leading cause of death from a single infectious 
agent. Despite diagnostic and therapeutic advances, the COVID-19 pandemic 
reversed progress in TB control, with a notable rise in incidence across Latin 
America. This region bears a disproportionate burden of the disease due to 
socioeconomic inequality, limited access to healthcare, and high rates of 
multidrug-resistant TB. Interactions among pathogen genetics, host 
susceptibility, immune response, and environmental determinants critically shape 
disease outcomes. Several key questions remain about the higher incidence of TB 
in the Americas, including the roles of genetic predisposition, environmental 
factors, and social determinants such as poverty and migration. Addressing these 
issues is essential to refining control strategies. Accordingly, this review 
provides an updated overview of TB in Latin America, integrating immunological, 
genetic, and socio-epidemiological perspectives that could be useful for future 
research and policy discussions toward more region-specific interventions 
against Mtb.
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OBJECTIVES: Concurrent pulmonary tuberculosis (PTB) and antifungal-resistant 
candidiasis pose significant clinical and public challenges in resource-limited 
settings. This study determined the prevalence of PTB and antifungal-resistant 
Candida albicans co-infection among people living with HIV/AIDS (PLWHA) in Gombe 
State, Nigeria.
METHODS: Sputum samples from 348 PLWHA were processed and tested for 
Mycobacterium tuberculosis using GeneXpert equipment. Moreover, C. albicans was 
isolated and identified using CHROMagar, germ tube test, and 18S rRNA-ITS-PCR 
sequencing, and its antifungal susceptibility patterns were determined by the 
disc diffusion method.
RESULTS: The prevalence values for C. albicans, PTB, and C. albicans-PTB 
co-infections were 9.2%, 9.2%, and 6.3%, respectively. All Mycobacterium 
tuberculosis strains were rifampicin-susceptible but were significantly 
associated with age (P = .0033) and biological sex (P = .03). About 40.6%, 
31.3%, and 28.1% of the C. albicans strains were resistant to fluconazole, 
voriconazole, and amphotericin-B, respectively. PLWHA aged >60 years had 
significantly higher odds of C. albicans infection (OR = 54.6, P = .0156). 
History of antibiotic use, pet ownership, and presence of PTB were significantly 
associated with C. albicans (P < .05). About 87.5% of PLWHA with C. albicans had 
CD4⁺ T-cell counts of <200 cells/mm³.
CONCLUSION: The levels of PTB and C. albicans mono- or co-infections among PLWHA 
were moderate, with a high frequency of fluconazole-resistant C. albicans. This 
study provided updated local surveillance data on pulmonary infections among 
PLWHA.
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PURPOSE: Prospective real-world evidence on the effectiveness and safety of the 
World Health Organization-recommended 6-month fluoroquinolone-containing regimen 
(FqREZ) for isoniazid mono-resistant tuberculosis (Hr-TB) remain limited.
METHODS: We conducted a multicenter prospective observational cohort study 
within the Korean national TB program between 2016 and 2024. Adults with 
pulmonary Hr-TB received either a 6-month FqREZ or alternative non-FqREZ. The 
primary outcome was a favorable outcome, defined as treatment success without 
recurrence within 12 months after treatment completion. The secondary outcome 
was the occurrence of serious adverse events during treatment. Multivariable 
logistic regression was performed to assess factors associated with study 
outcomes.
RESULTS: Among 99 participants with pulmonary Hr-TB, 55 (55.6%) received FqREZ. 
Favorable outcomes occurred in 71% with FqREZ and 73% with non-FqREZ (p > 0.99). 
After adjustment, FqREZ was not associated with a higher likelihood of favorable 
outcome (adjusted odds ratio, 0.51; 95% confidence interval, 0.17-1.45). No 
recurrence was identified within 12 months after treatment completion in both 
treatment groups. Serious adverse events occurred in 29.1% of FqREZ and 20.5% of 
non-FqREZ recipients (p = 0.361) with hepatobiliary events being most common.
CONCLUSIONS: In this prospective real-world cohort, the 6-month FqREZ regimen 
achieved treatment outcomes comparable to those of non-fluoroquinolone regimens, 
with a similar safety profile, in pulmonary Hr-TB.
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BACKGROUND: Clofazimine is commonly included in multidrug regimens for children 
with multidrug-resistant and rifampicin-resistant tuberculosis (MDR/RR-TB), but 
accurate pediatric dosing has been limited by 100-mg soft-gel capsules that 
cannot be reliably divided. We evaluated the exposure and safety of a novel 
50-mg clofazimine tablet using revised once-daily weight-banded dosing informed 
by a previous study (Clofazimine PK1).
METHODS: Children <18 years weighing <30 kg receiving MDR/RR-TB treatment, 
including clofazimine, were enrolled. Sparse and semi-intensive pharmacokinetic 
sampling was completed at baseline and at weeks 2 and 12. Model-predicted weekly 
steady-state area-under-the-curve (wAUCss) was compared with an adult target of 
111.79 mg·h/L. Safety monitoring included clinical, laboratory, and 
electrocardiogram (ECG) monitoring.
RESULTS: Twelve children were included (median age 2.8 years; range 0.6-8.2). 
Median predicted wAUCss was 106 mg·h/L (range 76.9-274), within 25% of target. 
Two grade 3 adverse events (drug-induced liver injury and skin 
hyperpigmentation) possibly related to clofazimine, but no other 
clofazimine-related serious adverse events, were observed, The Fridericia 
corrected QT (QTcF) interval typically increased with 0.042 ms per1-µg/L 
increase in clofazimine concentration; five QTcF prolongations (>460-480 ms) 
occurred in three participants.
CONCLUSIONS: The revised once-daily dosing with the 50-mg clofazimine tablet 
achieved the predefined exposure target. Clinically important adverse events 
support cautious use with ECG and laboratory monitoring and further evaluation 
before broad adoption.
CLINICAL TRIALS REGISTRATION: South African National Clinical Trials Register 
(https://sanctr.samrc.ac.za/; DOH-27-0620-6415).
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Granulation is a complex microbial-aggregation process essential for forming 
aerobic granular sludge (AGS) and other microbial granules used in wastewater 
treatment. However, the biological mechanisms that drive granule formation 
remain poorly understood. Cyclic-di-GMP (c-di-GMP) is a well-established second 
messenger that regulates biofilm formation, suggesting it may be used to enhance 
microbial granulation. Mycobacterium smegmatis mc2155, a nonpathogenic model 
bacterium for Mycobacterium tuberculosis, naturally forms granules. Unlike other 
bacteria, M. smegmatis carries a single c-di-GMP modulating gene, dcpA, that 
encodes an enzyme with both diguanylate cyclase (DGC) and phosphodiesterase 
(PDE) activities; this genetic simplicity offers a unique opportunity to examine 
the role of c-di-GMP in granulation. Here, we generated and studied three 
engineered M. smegmatis strains overexpressing dcpA, dcpA∆EAL, or dcpA 
D192A/E193A, the latter two of which are defective in either PDE or DGC 
activity, respectively. Using these engineered strains, we examined different 
forms of biofilm growth, cell morphology, plastic surface adhesion, granulation, 
and settleability. Results of sludge volume index and microscopy indicated that 
the aggregates of M. smegmatis were granules rather than flocs, and the 
settleability of the granules was particularly robust when the cells were grown 
in a carbon rich medium known to promote granulation. Engineered strains 
sustained stable granulation more effectively than the wildtype under a low 
concentration Tween-80 treatment, which was used to induce dispersion. These 
results suggest that overproduction of DcpA and thus the modulated level of 
intracellular c-di-GMP enhances granulation and promotes granule persistence in 
M. smegmatis. Our study further demonstrates that M. smegmatis is a useful model 
for elucidating biological mechanisms underlying granulation, which could be 
leveraged to improve granular technologies for wastewater treatment.
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Macrolides are an essential component of non-tuberculous mycobacterium 
management and being labelled with an allergy can result in these medications 
being avoided despite them being the preferred treatment. There are few existing 
case reports describing macrolide de-labelling. These relied on time-consuming 
tests which delayed the onset of treatment. In contrast, this report describes a 
case of successful macrolide allergy de-labelling within an ambulatory setting 
following appropriate risk assessment involving the immunology team. This 
allowed commencement of appropriate macrolide therapy in a timely fashion.
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Bacille Calmette-Guérin (BCG) provides limited protection against tuberculosis 
relapse. We investigated whether adjunctive immunotherapy targeting B cells 
enhances BCG-mediated protection in a murine model of latent tuberculosis. While 
BCG alone had modest effects, adjunctive immunotherapy with recombinant APRIL 
significantly reduced relapse. Protection was associated with selective 
remodeling and activation of marginal-zone B cell compartments, whereas effects 
on T cell populations were comparatively modest. These findings support further 
investigation of B cell-targeted immunomodulation to improve durable immune 
control and reduce tuberculosis relapse.
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Spatiotemporal environmental variation results in marked heterogeneity in 
bacterial infection progression and disease outcome, with vital consequences for 
treatment success. For the globally important pathogen Mycobacterium 
tuberculosis (Mtb), while the pronounced intra-host spatial heterogeneity in 
lesion immune cell composition and phenotype has been well-described, the highly 
complex Mtb cell envelope has presented a particular challenge for the required 
equivalent insight into bacterial heterogeneity. Here, we develop hybridization 
chain reaction-fluorescence in situ hybridization (HCR-FISH)-based methodology 
for Mtb mRNA visualization in the context of intact lung and lesion 
architecture. In combination with an Mtb transcriptional/translational activity 
reporter, we reveal spatiotemporal differences in gene expression relating to 
Mtb lipid metabolism, response to key environmental signals, and the ESX-1 type 
VII secretion system. Our results establish a framework for in situ analysis of 
Mtb mRNA, opening the path to elucidating critical bacterial drivers that 
underlie the marked heterogeneity in Mtb-host interactions.
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BACKGROUND: Multidrug-resistant tuberculosis (MDR-TB) is a persistent public 
health challenge in Zambia, with favorable treatment outcomes remaining below 
the World Health Organization target of 90%. However, limited national evidence 
on treatment outcomes and their determinants hinders the development of 
effective programmatic responses. This study aimed to estimate the proportion of 
MDR-TB patients achieving favorable treatment outcomes and to identify factors 
independently associated with these outcomes in Zambia from 2018 to 2022.
METHODS: A retrospective cross-sectional study was conducted using secondary 
data from the National Tuberculosis and Leprosy Programme Yathu database. All 
confirmed MDR-TB cases initiated on treatment across Zambia's ten provinces from 
January 2018 to December 2022 were included. Demographic and clinical variables 
were extracted. Multivariable logistic regression was used to identify with 
factors independently associated with favorable treatment outcomes, reported as 
adjusted odds ratios (aORs) with 95% confidence intervals.
RESULTS: A total of 1,258 participants were included; the median age was 36 
years (IQR: 28-44). Of these, 67.2% (n = 843) were male, while 53.0% (n = 662) 
were living with HIV. Overall, 68.1% (n = 857) achieved favorable treatment 
outcomes, while 31.9% (n = 401) had unfavorable outcomes. Normal body weight was 
positively associated with favorable outcomes (aOR 2.07; 95% CI: 1.02-4.21), 
while residing in Muchinga (aOR 0.12; 95% CI: 0.03-0.45; p = 0.002), and Western 
(aOR 0.17; 95% CI: 0.04-0.80; p = 0.024), was negatively associated with 
favorable outcomes.
CONCLUSION: Favourable MDR-TB treatment outcomes in Zambia is shaped by 
nutritional status and marked geographic disparities. Strengthening nutritional 
support and targeting provincial inequities are essential to improving treatment 
outcomes.
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Many transmembrane (TM) proteins contain an amphipathic helix. These amphipathic 
helices can sense lipid composition, stabilize membrane curvature, and mediate 
protein-protein interactions. Here, we combined solid-state NMR spectroscopy 
(ssNMR) and molecular dynamics simulations to characterize the structure and 
membrane interactions of a minimal TM and amphipathic construct (residues 
101-146) from Mycobacterium tuberculosis (Mtb) FtsL. Amino-acid-specific 
15N-labeled oriented-sample ssNMR spectra in POPC/POPG (4:1 molar ratio) 
membranes uniquely defined the orientation of the TM helix (residues 124-144), 
including a 16° tilt, but constrained only the amphipathic helix (residues 
101-114) to a 90° tilt, leaving ambiguity in helical rotation and membrane 
burial depth. To resolve this ambiguity, we determined the two-dimensional 
free-energy surface using umbrella sampling simulations. The free-energy surface 
featured a major bound minimum, with the side chains of Leu104, Leu107, and 
Ile111 projecting into the hydrophobic core of the membrane and those of Arg103, 
Arg107, and Arg114 projecting sideways to interact with lipid headgroups. In 
pure POPC membranes, the bound basin contracted while the unbound basin 
expanded, as electrostatic attraction between Arg side chains and acidic POPG 
was replaced with repulsion by POPC's choline group. The final structure of 
FtsL101-146 was refined by restrained molecular dynamics simulations in a 
POPC/POPG bilayer and further validated by 13C-13C correlation 
magic-angle-spinning NMR. Together, these results demonstrate that the 
amphipathic helix of FtsL functions as a membrane-interacting element that 
stabilizes the protein in the membrane environment and mediates the recruitment 
of downstream proteins to the divisome for Mtb cell division.
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BACKGROUND: Despite advances in TB care, approximately 2.4 million people with 
TB remain undiagnosed or unreported each year. A key contributor to these 
'missed millions' is that major diagnostic gaps persist especially among 
underserved populations. Developing diagnostic algorithms that are accessible 
and integrated into health care systems where they are intended to be used is 
essential to meet WHO End TB targets.
METHODS: Start4All a multi-country, cross-sectional diagnostic accuracy study 
(in Bangladesh, Brazil, Cameroon, Kenya, Malawi, Nigeria, and Viet Nam) aims to 
assess and model algorithms using combinations of WHO-endorsed, and experimental 
TB screening and diagnostic tests across the lowest levels of care and the 
community, compared to a sputum culture reference standard. Evaluated tools 
include C-reactive protein tests, computer-aided detection-interpreted chest 
X-rays, pooled Xpert® MTB/RIF Ultra (Xpert Ultra) testing, and a third 
generation lipoarabinomannan (LF-LAM) assay.
DISCUSSION: Start4All will generate high-quality evidence to guide policy 
decisions on the adoption and the integration of non-sputum and laboratory 
independent tools to accelerate early TB detection and close the treatment gap.
CONCLUSION: A feature of Start4All is its implementation within national TB 
programmes across seven high-burden countries to ensure that findings are 
directly translatable to policy and operational decision making. Harmonised 
protocols, standardised microbiological reference testing, and unified data 
management systems will enable cross-country comparison and strengthen the 
external validity of results.
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BACKGROUND: TB incidence in prison populations exceeds surrounding communities 
by factors of up to 100. Early case detection in correctional systems is 
constrained by gaps in health care worker training and inconsistent application 
of diagnostic algorithms. Structured clinical mentorship may strengthen 
diagnostic performance, although evidence from Kenyan correctional settings 
remains limited.
METHODS: We conducted a retrospective evaluation across 20 prison health 
facilities in Kenya, comparing TB indicators during 4-month pre- and 
post-intervention periods following a 3-month clinical mentorship programme. 
Facility-level outcomes included TB screening coverage, testing coverage, 
diagnostic modality use, and TB detection among presumptive cases. Analyses were 
stratified by baseline facility TB detection capacity (≥1 vs. 0 confirmed cases 
pre-intervention).
RESULTS: Among inmates, TB diagnostic yield was higher in the post-intervention 
period than in the pre-intervention period (2.6% vs. 5.4%; risk ratio [RR] 2.05, 
95% confidence interval: 1.33-3.17), and screening coverage also increased 
(58.5% vs. 70.3%; RR 1.20; P < 0.001). Diagnostic practices shifted toward 
WHO-recommended modalities. These changes were concentrated in facilities with 
baseline detection capacity.
CONCLUSION: Clinical mentorship was associated with higher TB diagnostic yield, 
greater screening coverage, and increased use of WHO-recommended diagnostics 
during the post-intervention period. Gains were concentrated in facilities with 
baseline detection capacity.
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Despite being preventable and curable, TB remains a major infectious killer. 
Effective control requires prevention, early diagnosis, proper treatment, and 
the ability to address socio-economic risk factors. With limited resources, 
countries must prioritise interventions amid evolving epidemiology, 
technologies, and health system demands. To support this, the WHO's policy 
brief, 'Priority-setting in tuberculosis programme planning', outlines 
structured and participatory decision-making approaches. It frames 
priority-setting as an ongoing governance function, not a one-time response to 
scarcity, helping align resources with population needs, promote equity, and 
strengthen integration of TB services within primary health care and universal 
health coverage.
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Intestinal tuberculosis accounts for 1%-3% of all tuberculosis cases worldwide 
and typically arises as a secondary manifestation of hematogenous spread rather 
than as a primary site of infection. The condition is characterized by an 
insidious onset, with patients often presenting late in the disease course with 
non-specific gastrointestinal symptoms. At advanced stages, clinical features 
may include signs of bowel obstruction or perforation, closely mimicking other 
conditions such as colorectal malignancy, colitis, or inflammatory bowel 
disease, posing a significant diagnostic challenge. We report a rare case of 
isolated intestinal tuberculosis presenting as a partial large bowel 
obstruction. The patient successfully underwent a right hemicolectomy followed 
by anti-tuberculosis pharmacotherapy, resulting in complete restoration of 
normal bowel function and eradication of tuberculosis.
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BACKGROUND: TB preventive treatment (TPT) is central to reducing TB incidence 
among high-risk populations. This paper presents learnings from a large-scale 
TPT implementation under a Global Fund-supported project in India.
METHODS: The project targeted household contacts (HHCs) of people with pulmonary 
TB (PTB) across 208 districts in 23 states. Data on symptom-based screening, TPT 
initiation, adherence, and completion were analysed to inform scale-up 
strategies.
RESULTS: Of 3,097,831 HHCs identified from 851,974 people with PTB, 91% were 
symptom-screened, and among those screened 28% underwent chest X-ray and 54% 
initiated TPT, with an 84% completion rate. Integration with active case 
finding, portable digital chest X-rays, and short-course regimens (3HP) improved 
coverage. Decentralised service delivery through Health and Wellness Centres and 
engagement of community health workers enhanced treatment access and follow-up. 
Teleconsultations, digital tracking, and incentive mechanisms supported 
adherence. Challenges included early discontinuation due to adverse drug 
reactions, regional diagnostic disparities, and limited private sector 
engagement.
CONCLUSION: Large-scale TPT delivery is feasible in high-burden settings when 
integrated with routine health system platforms and community-based approaches. 
Key operational insights included chest X-ray screening, and scale-up of shorter 
regimens, supporting India's TB elimination goals.

© 2026 The Authors.

DOI: 10.5588/ijtldopen.26.0168
PMCID: PMC13460434
PMID: 42583442

37. IJTLD Open. 2026 Aug 11;3(8):541-543. doi: 10.5588/ijtldopen.26.0100. 
eCollection 2026 Aug.

Impact of isolation and hospitalisation for people with TB.

Vavliakis I(1), Brummelaar MT(2), Kerstjens HAM(1), Kroon K(1)(3), Bolhuis 
MS(4), Akkerman OW(1)(3).

Author information:
(1)Department of Pulmonary Diseases and Tuberculosis, University Medical Center 
Groningen, University of Groningen, Groningen, the Netherlands.
(2)Department of Οrthopedagogy, Faculty of Behaviour and Social Sciences, 
University of Groningen, Groningen, the Netherlands.
(3)University Medical Center Groningen, TB Center Beatrixoord, University of 
Groningen, Groningen, the Netherlands.
(4)Department of Clinical Pharmacy and Pharmacology, University Medical Center 
Groningen, University of Groningen, Groningen, the Netherlands.

DOI: 10.5588/ijtldopen.26.0100
PMCID: PMC13460428
PMID: 42583438

38. IJTLD Open. 2026 Aug 11;3(8):537-540. doi: 10.5588/ijtldopen.26.0084. 
eCollection 2026 Aug.

Impact of undernutrition and diabetes on the pharmacokinetics of first-line 
anti-TB drugs.

Ezhumalai K(1), Rao PS(2), Babu SP(1), Jeyakumar SM(3), Bollinger RC(4), Heysell 
SK(2), Tornheim JA(4), Narasimhan PB(5), Thangakunam B(6), Paradkar M(7)(8), 
Christopher DJ(6), Gaikwad S(9), Viswanathan V(10), Kornfeld H(11), Ellner 
JJ(12), Salgame P(12), Horsburgh CR Jr(13)(14)(15), Gupte AN(16), Gupta A(4), 
Mave V(7)(8), Sarkar S(1), Perumal K B(3), Sinha P(13)(14); RePORT India 
Consortium.

Author information:
(1)Department of Preventive & Social Medicine, Jawaharlal Institute of 
Postgraduate Medical Education and Research (JIPMER), Puducherry, India.
(2)Division of Infectious Diseases and International Health, University of 
Virginia, Charlottesville, VA, USA.
(3)Indian Council of Medical Research, National Institute for Research in 
Tuberculosis, Chennai, Tamil Nadu, India.
(4)Division of Infectious Diseases, Johns Hopkins University, School of 
Medicine, Baltimore, Maryland, USA.
(5)Department of Clinical Immunology, Jawaharlal Institute of Postgraduate 
Medical Education and Research (JIPMER), Puducherry, India.
(6)Christian Medical College, Vellore, Ranipet campus, Tamil Nadu, India.
(7)Center for Infectious Diseases in India, Johns Hopkins India, Pune, India.
(8)Byramjee Jeejeebhoy Government Medical College and Sassoon General Hospitals 
-Johns Hopkins University Clinical Research Site, Pune, Maharashtra, India.
(9)BJ Government Medical College and Sassoon General Hospitals, Pune, India.
(10)Prof. M. Viswanathan Diabetes Research Centre, Chennai, Tamil Nadu, India.
(11)Department of Medicine, University of Massachusetts Chan Medical School, 
Worcester, Massachusetts, USA.
(12)Department of Medicine, Rutgers New Jersey Medical School, Newark, NJ, USA.
(13)Boston Medical Center, Section of Infectious Diseases, Boston, MA, USA.
(14)Boston University Chobanian and Avedisian School of Medicine, Section of 
Infectious Diseases, Boston, MA, USA.
(15)Department of Epidemiology, Boston University School of Public Health, 
Boston, MA, USA.
(16)Department of Global Health, Boston University School of Public Health, 
Boston, MA, USA.

DOI: 10.5588/ijtldopen.26.0084
PMCID: PMC13460429
PMID: 42583271

39. IJTLD Open. 2026 Aug 11;3(8):494-501. doi: 10.5588/ijtldopen.26.0076. 
eCollection 2026 Aug.

Using causal frameworks to reduce bias in observational TB research: a 
comparison of model-building approaches.

Barcellini L(1), Sauer S(2), Romo M(2), Mitnick CD(2)(3)(4), Huerga H(5), Khan 
U(6), Hewison C(7), Rich ML(3)(4), Franke MF(2), Khan PY(6)(8).

Author information:
(1)Department of Paediatrics, "V. Buzzi" Children's Hospital, ASST FBF Sacco, 
Milan, Italy.
(2)Department of Global Health and Social Medicine, Harvard Medical School, 
Boston, MA, USA.
(3)Partners In Health, Boston, MA, USA.
(4)Division of Global Health Equity, Brigham and Women's Hospital, Boston, MA, 
USA.
(5)Field Epidemiology Department, Epicentre, Paris, France.
(6)Interactive Research and Development (IRD) Global, Singapore, Singapore.
(7)Medical Department, Médecins Sans Frontières, Paris, France.
(8)TB Centre, London School of Hygiene & Tropical Medicine, London, UK.

BACKGROUND: Observational studies investigating causal (aetiological) questions 
often address confounding bias using data-driven predictive models where 
variables are selected regardless of their causal role, challenging 
interpretation. We compared the estimated effect of HIV co-infection on 
end-of-treatment outcomes among people with multidrug/rifampicin-resistant TB 
using a causal framework model and a data-driven predictive model.
METHODS: The causal framework guided confounder adjustment. Results were 
compared to those from models that applied alternative variable selection 
strategies (based on P values and change-in-estimate), which do not draw on 
domain knowledge to identify relevant variables.
RESULTS: The model informed by a causal diagram indicated that people living 
with HIV had a 31% lower probability of achieving a successful outcome compared 
to those without HIV (adjusted relative risk [aRR] 0.69, 95% confidence interval 
[CI]: 0.41-0.98). In contrast, data-driven models produced attenuated 
associations (aRR 0.78, 95% CI: 0.50-1.06 and aRR 0.80, 95% CI: 0.5-1.09 for the 
P value and change-in-estimate strategies, respectively), reflecting omission of 
key confounders, and inappropriate inclusion of mediators and colliders.
DISCUSSION: When the research question is aetiological, using a causal approach 
to guide variable selection ensures proper adjustment, improves 
interpretability, and establishes a stronger foundation for future observational 
research.
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Silicon quantum dots (Si-QDs), a novel class of nanomaterials, display 
adjustable optical characteristics due to quantum confinement effects, making 
them promising photocatalysts and reactive species for organic transformations. 
In this study, Si-QDs were synthesized via the hydrothermal method and analyzed 
using IR, XRD, TEM, EDX, and SEM techniques. The synthesized Si-QDs were 
employed to produce 1,8-dioxodecahydroacridine frameworks in a one-pot reaction 
under solvent-free conditions. Molecular docking studies revealed that multiple 
acridine derivatives displayed robust multitarget binding affinities. For HIV-1 
integrase, compounds 4d, 4l, and 4n showed superior binding affinities (-5.42, 
-5.32, and -5.32 kcal mol-1, respectively) compared to dolutegravir (-5.26 kcal 
mol-1) and nevirapine (-4.60 kcal mol-1), suggesting potential integrase 
inhibitory activity. Additionally, these compounds exhibited strong interactions 
with the TB topoisomerase-DNA complex, with compound 4d displaying the highest 
binding affinity (-7.33 kcal mol-1), followed by 4l and 4n (-7.31 kcal mol-1 
each) and 4k (-7.28 kcal mol-1). These values were comparable to or better than 
those of the fluoroquinolone reference (-7.22 kcal mol-1), indicating promising 
inhibitory potential against Mycobacterium tuberculosis topoisomerase. Overall, 
the molecular docking results suggest that acridine derivatives, particularly 
4d, 4l, and 4n, may serve as promising lead compounds for the development of 
anti-HIV and anti-tubercular agents. However, these findings are based solely on 
computational predictions and require further experimental validation through 
appropriate in vitro and in vivo biological studies.
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BACKGROUND: Tuberculosis (TB) remains a major public health challenge in the WHO 
Western Pacific Region, which accounts for over one quarter of the global TB 
burden. This study provides an updated regional assessment of TB epidemiology 
and programmatic performance to inform priority actions.
METHODS: We conducted a retrospective descriptive analysis of estimated TB 
burden and country-reported surveillance and programme data from the WHO global 
TB database, examining trends in TB epidemiology and programme performance in 
the Western Pacific Region between 2010 and 2024 with emphasis on progress since 
2015 in line with the End TB Strategy. Analyses were undertaken at regional and 
country levels across 37 countries and areas, covering TB burden, case 
notifications, diagnostics, drug-resistant TB, TB-HIV care, treatment outcomes, 
TB preventive treatment (TPT), and costs faced by TB-affected households.
RESULTS: In 2024, an estimated 2.9 million people developed TB in the Region, 
with 227,000 TB-related deaths. Since 2015, TB incidence has stagnated (1.6% 
increase) and mortality has declined only modestly (1.3%). Following 
COVID‑19‑related disruptions, TB case notifications rebounded to near 
pre-pandemic levels by 2022, reaching 2.2 million in 2024; however, treatment 
coverage remained suboptimal at 75%. TB cases were concentrated in a small 
number of countries, led by Indonesia, the Philippines, and China. TB 
epidemiology was heterogeneous: children accounted for > 20% of notifications in 
several Pacific countries, older adults ≥ 65 years for > 50% in low-incidence 
economies, and foreign-born individuals for a large share of cases in 
migrant-receiving countries. Diagnostic performance improved substantially, with 
use of WHO‑recommended rapid diagnostics increasing from 4.2% in 2015 to 70% in 
2024, and bacteriological confirmation from 43 to 59%. Detection of multidrug- 
or rifampicin-resistant TB doubled over the past decade. TB-HIV co‑infection 
accounted for 2.2% of notified TB, with HIV status ascertained in 70%, and ART 
coverage remaining at 50-69%. Treatment success for new and relapse TB declined 
slightly to 86-87% in 2022-2023. TPT enrolment increased more than 14-fold since 
2015, yet coverage of eligible contacts remained low at 7.4%.
CONCLUSIONS: Despite notable programmatic achievements in TB diagnosis, 
treatment and prevention, overall progress toward ending TB in the Western 
Pacific Region remains slow and uneven. Accelerating progress will require 
country-tailored strategies that respond to diverse epidemiological contexts and 
risk-group needs, alongside urgent action to close persistent case-detection and 
notification gaps, strengthen equitable TB care for vulnerable populations, and 
expand access to short‑course TPT.
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Multidrug-resistant TB (MDR TB) disease is caused by TB bacteria that are 
resistant to at least isoniazid and rifampicin, the most effective first-line TB 
treatment drugs. MDR-TB poses a significant global health challenge due to its 
resistance to multiple antibiotics. World Health Organization (WHO) and other 
global health agencies have initiated targeted efforts to control its spread. 
The recent initiative taken by WHO is ENDTB Universal access to TB prevention 
and care. However, the eradication of the TB epidemic remains a challenging 
problem due to the emergence of specialized and modified drug resistance 
mechanisms. Among these mechanisms, the major facilitator superfamily (MFS) 
transporters play a crucial role in mediating drug resistance. The Rv0191 efflux 
transporter protein, a putative member of the MFS, has recently emerged as a 
potential target for investigating the molecular mechanisms behind the multidrug 
resistance (MDR) mechanism in Mtb, as it is involved in the efflux of PZA. To 
investigate the detailed molecular mechanism of Rv0191-mediated drug efflux, two 
conformations were studied: an outward-open (protonated) conformation for 
protonation analysis and an inward-open (unprotonated) conformation to examine 
substrate efflux. Pyrazinamide (PZA), a first-line anti-tuberculosis drug, was 
selected as the model substrate. Both conformations revealed a central tunnel 
with a single, distinct binding pocket. The efflux process was explored through 
a protonation-driven mechanism, highlighting the functional distinctions between 
the two conformational states. The systems were embedded in a 
1-palmitoyl-2-oleoyl-sn-glycero-3-phosphoethanolamine lipid bilayer, and 500 ns 
of molecular dynamics simulations in triplicate were conducted for the 
PZA-docked structure. Trajectory-based structural analyses revealed specific 
interactions between PZA and the binding pocket, accompanied by conformational 
changes in Rv0191 that MD simulations indicate substrate movement. The observed 
structural dynamics suggest a plausible efflux pathway, allowing translocation 
of PZA from the cytoplasmic to the periplasmic side through the central tunnel, 
thereby suggesting a plausible mechanism of MFS-mediated drug resistance.
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OBJECTIVES: Targeted next-generation sequencing (tNGS) offers promise in the 
rapid detection of drug-resistant tuberculosis (DR-TB) directly from sputum. 
While pilot studies on tNGS are emerging, there is limited empirical qualitative 
evidence on tNGS implementation. This study, therefore, aimed to explore the 
experiences of tNGS programmatic implementation by clinicians, laboratory 
technicians and policymakers to identify perceived key operational barriers and 
enablers.
DESIGN: An exploratory qualitative study employing inductive thematic analysis. 
Data were collected via semi-structured interviews and focus group discussion. 
Analysis was guided by the theoretical framework of acceptance.
SETTING: This study was conducted between March and October 2025 as part of a 
broader implementation study evaluating tNGS potential programmatic integration 
in West Java, Indonesia. Participants were recruited from a DR-TB reference 
laboratory and a tertiary care hospital.
PARTICIPANTS: A purposive sample of 18 tNGS users participated, including 
clinicians (n=7), laboratory technicians (n=9) and policymakers (n=2).
RESULTS: Analysis revealed a dual challenge for tNGS implementation: 
technical-operational complexity and unguided clinical utility. Technical 
barriers include laboratory workflow optimisation and the need for highly 
skilled technicians for routine operation. From a clinical point of view, lack 
of local tNGS guidelines for clinicians and absence of local evidence such as 
cost-effectiveness and diagnostic performance at the policy levels hampered 
clinical adoption. Several enablers for tNGS implementation were identified, 
namely technicians with prior sequencing experience, perceived clinical value 
for complicated cases and advocacy within professional networks.
CONCLUSION: Successful scale-up of tNGS for DR-TB in high-burden settings 
requires a coordinated multisectoral strategy. Generating local evidence on 
robust laboratory data for technical guidelines, clinical utility and 
cost-effectiveness are warranted to support tNGS adoption. This evidence can 
then be integrated into the national tNGS roll-out strategy to enable 
sustainable and nationwide adoption of tNGS.
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Non-tuberculous mycobacterial (NTM) infections are increasingly recognised as a 
cause of pulmonary and extrapulmonary disease, particularly in 
tuberculosis-endemic settings. We report seven cases of NTM infection diagnosed 
using clinical assessment, radiological findings, microbiological testing, and 
Line Probe Assay. M. intracellulare, M. abscessus, M. fortuitum, and M. chelonae 
were identified. Several individuals had received initial treatment for 
tuberculosis without showing any improvement. Clinical and/or radiological 
improvement was achieved with clarithromycin-based regimens. Early species-level 
identification can improve outcomes and avoid unnecessary anti-tubercular 
treatment.
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Tuberculosis (TB), caused by Mycobacterium tuberculosis (M. tb), remains a major 
global health challenge and a leading cause of infectious mortality. Central to 
TB pathogenesis is the nuclear factor-kappa B (NF-κB) signaling network, a 
master regulator of inflammation, immune activation, and host defense. This 
review highlights the complex molecular interplay between M. tb virulence 
determinants and host NF-κB pathways, emphasizing how the pathogen strategically 
manipulates transcriptional responses to promote survival, persistence, and 
transmission. Early during infection, cell wall-derived muramyl dipeptide (MDP) 
activates the NOD2-RIP2 signaling axis, triggering canonical NF-κB activation 
and p50/RelA-dependent transcription of pro-inflammatory mediators essential for 
innate immune containment. However, persistent infection is characterized by 
extensive immune reprogramming. Antigen 85-derived trehalose dimycolate (TDM), 
biofilm-associated structures, phenolic glycolipids (PGLs), sulfatides, and the 
catalase-peroxidase enzyme KatG selectively suppress protective NF-κB responses 
through mechanisms involving p50/p50 homodimer accumulation, RelA repression, 
disruption of TLR2-MyD88 signaling, and inhibition of redox-dependent IKK 
activation. In parallel, the ESX-1-secreted ESAT-6/CFP-10 complex and 
stress-induced heat shock proteins drive persistent NF-κB hyperactivation, 
resulting in excessive cytokine production, matrix metalloproteinase release, 
tissue destruction, and bacterial dissemination. Furthermore, antigenic 
variation mediated by PE/PPE protein families continuously rewires 
receptor-dependent signaling pathways, preventing effective adaptive immune 
memory formation. Collectively, these findings reveal that M. tb does not merely 
evade host immunity but actively remodels NF-κB signaling dynamics through 
coordinated activation, suppression, and pathological hyperactivation. 
Understanding these compartment-specific regulatory mechanisms provides a 
framework for developing precision host-directed therapies aimed at enhancing 
antimicrobial immunity while limiting immunopathology, offering promising 
avenues for improved management of drug-sensitive and drug-resistant 
tuberculosis.
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Tuberculosis remains the leading cause of death from a single infectious agent, 
and rising multi-drug resistance in Mycobacterium tuberculosis (Mtb) underscores 
the urgent need for new antibiotics. Here, we characterize BVL3572S, a 
hydroxamic acid-containing compound that is bactericidal against Mtb. The 
primary targets of BVL3572S are the pyridoxal phosphate (PLP; active form of 
vitamin B6)-dependent aminotransferases HisC (Rv1600) and AlaA (Rv0337c; 
formerly AspC), simultaneously impacting L-histidine and L-alanine biosynthesis. 
X-ray crystallography revealed a covalent PLP-BVL3572S adduct within the HisC 
active site. The formation of the adduct followed by its release suggests a 
futile cycle that depletes PLP. Consistently, isotopic labeling revealed 
widespread perturbation of amino acid biosynthesis. CRISPRi and Tn-seq analyses 
additionally indicated disruptions in central metabolism, cell envelope 
integrity, and redox balance. BVL3572S displayed strong synergy with the 
antitubercular drug D-cycloserine. Collectively, our findings establish BVL3572S 
as a promising lead compound acting through a previously unexploited, 
multitarget mechanism.
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We developed a pragmatic approach to calibrating computer-aided detection (CAD) 
thresholds in a tuberculosis (TB) active case finding (ACF) project in the 
Philippines, assessing its feasibility and acceptability in a high-burden urban 
setting. CAD4TB v.7 (Delft Imaging, Netherlands) software was integrated into 
ACF activities targeting individuals aged ≥15 years in Tondo, Manila, from 
November 2022. Referrals for sputum collection and Xpert testing were based on 
CAD scores above a threshold. We used a mixed-methods approach: 1) retrospective 
analysis of pre-CAD data (May-November 2022) to determine the initial threshold; 
2) prospective monitoring (November 2022-October 2023) to adjust the threshold; 
3) semi-structured interviews with healthcare workers and stakeholders 
(January-April 2023). Threshold selection combined quantitative data, user 
experiences, and operational observations. The initial CAD threshold of 25 
matched the 35% referral rate of onsite radiologists. After two weeks, referral 
rose to 37.5%, prompting an increase to 28. Eight months later, referral was 
32.6% with a 4.9% screening yield (Xpert positive among screened individuals). 
Following data and stakeholders' input, the threshold was further increased to 
32, after which referral dropped below 25% and the yield was 4.2%. Overall, 14 
739 individuals were screened from October 2022 to October 2023, with a total 
screening yield of 4.3%, resulting in 633 TB cases. CAD threshold calibration, 
informed by referral rate targets, screening yield, and operational constraints 
can improve ACF efficiency and user confidence. Adjustments informed by 
real-time monitoring and stakeholder feedback helped balance sensitivity and 
operational feasibility in a mobile, underserved population. This framework 
supports tailoring CAD deployment to local epidemiology, software versioning, 
and system capacity. It is applicable to other high-burden settings, although 
further validation across diverse populations and assessment of 
subgroup-specific thresholds are warranted.

Copyright: © 2026 Carnimeo et al. This is an open access article distributed 
under the terms of the Creative Commons Attribution License, which permits 
unrestricted use, distribution, and reproduction in any medium, provided the 
original author and source are credited.
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enhances CD8(+) T cell-macrophage interactions.
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Granulomas, the hallmark of tuberculosis (TB) disease, can both restrict 
Mycobacterium tuberculosis (Mtb) dissemination and impede its clearance. Recent 
studies indicate that indoleamine 2,3-dioxygenase (IDO1), an immunosuppressive 
metabolic enzyme, limits infiltration of activated T cells and can contribute to 
TB disease progression. Treatment with 1-methyl-D-tryptophan (D-1MT), a small 
molecule inhibitor that restores mTOR signaling, has been shown to reduce IDO1 
activity and improve immune responses in Mtb-infected rhesus macaques. Here, we 
investigated the impact of D-1MT treatment on TB granuloma architecture using 
30-plex high-dimensional issue imaging in rhesus macaques. By spatially mapping 
13 distinct cell populations, we found D-1MT treatment corresponded with 
significantly increased infiltration CD8+ T cells into granulomas compared to 
untreated controls. Notably, these CD8+ T cells expressed markers of cell 
proliferation and cytotoxicity. D-1MT enhanced CD8+ T cell infiltration 
throughout the granuloma, with particularly pronounced effects in the myeloid 
core, where we observed significantly enhanced spatial interactions between 
macrophages and CD8+ T cells, but not CD4+ T cells. Our results demonstrate 
that: i) effective intragranulomatous Mtb control is associated with the close 
spatial proximity between CD8+ T cells and macrophages, a feature less abundant 
in uncontrolled pulmonary TB; ii) IDO1 induction blocks CD8+ T cell infiltration 
and reduces T cell activation and proliferation; and iii) therapeutic 
strategies, including D-1MT, that improve intragranulomatous killing hold strong 
translational potential.
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India continues to face a high tuberculosis (TB) burden, as reaffirmed by the 
latest World Health Organization (WHO) Global TB Report. This trend highlights 
the need for a critical appraisal of the country's TB management framework. In 
this study, we assessed the distribution of TB Treatment Units (TUs) and Culture 
and Drug Susceptibility Testing (CDST) laboratories across states and union 
territories in India. The analysis revealed a pronounced national deficit of 
61.56% in CDST laboratory capacity relative to projected diagnostic needs, with 
the gap most evident in rural and geographically remote regions. Lack of 
proportional availability of drug susceptibility testing or alternative 
molecular methods in conjunction with TB Treatment Units, leading to 
non-selective antibiotic use, could be the reason India has the highest 
multidrug-resistant TB. Our multi-state assessment of 327 healthcare facilities 
across seven states and the National Capital Region-Delhi revealed marked 
deficiencies in the implementation of essential diagnostics (ED) for 
tuberculosis in primary-level public health care facilities. Notably, access to 
molecular diagnostics, such as nucleic acid amplification tests (NAATs), remains 
insufficient for early case detection, contributing to a high proportion of 
missed TB cases. The key TB treatment management and monitoring investigations, 
such as comprehensive metabolic panels (CMP) and complete blood counts (CBC), 
are inconsistently available at TB Units linked to Primary and Community Health 
Centers. Addressing these systemic deficiencies through targeted policy action 
is critical to integrating essential diagnostics into routine care pathways and 
ensuring an accessible, high-quality TB elimination program.
IMPORTANCE: The study analyzes the Government of India's tuberculosis (TB) Free 
India by 2025 campaign in the context of the availability of essential 
tuberculosis diagnostics. Our findings raise the question of why India may not 
achieve the ambitious goal of eliminating tuberculosis, perhaps by 2030, in the 
absence of a proportionate and balanced TB diagnostic toolkit. To date, a 
comprehensive study of the availability and access gap for the World Health 
Organization's Essential Diagnostics List (EDL) in India is lacking in the 
scientific and public health discourse.
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Distinguishing active tuberculosis (ATB) from the post-therapy state remains a 
key challenge in disease monitoring, as host-response signatures are often broad 
and difficult to interpret. Robust and biologically interpretable markers are 
needed to capture this transition consistently across datasets. Here, we define 
a focused transcriptional signature associated with the shift from active 
disease (ATB_pre) to the post-therapy state (ATB_12m) using an integrative 
analysis of blood gene expression data. Differential expression analysis in the 
discovery cohort (n = 57) identified 1086 genes, which were reduced to a compact 
panel through network-guided prioritisation. External validation in an 
independent dataset identified 320 overlapping genes, with 95.9% showing 
consistent direction of change; this pattern was also retained in reverse-cohort 
sensitivity analysis. The final panel was dominated by interferon-associated 
genes, with STAT1 and GBP1 emerging as central markers. These genes showed 
higher expression in active disease and reduced expression at 12 months, a 
pattern preserved across cohorts. Functional analysis placed the signature 
within interferon signalling, innate immune regulation, and NOD-like receptor 
pathways. Internal machine learning assessment showed that the panel could 
distinguish ATB_pre from ATB_12m, with Random Forest and Support Vector Machine 
models achieving test-set ROC-AUC values of 0.969, supported by repeated 
fivefold cross-validation. Feature-level interpretation highlighted STAT1 and 
GBP1 as major contributors to classification. Drug-gene mapping provided 
exploratory pharmacological annotation of the panel using public drug-gene 
resources. The resulting eight-gene panel reflects transcriptional changes 
between active tuberculosis and the post-therapy state and may be useful for 
further evaluation in disease-state assessment.

© 2026. The Author(s), under exclusive licence to Springer-Verlag GmbH Germany, 
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Tuberculosis (TB) is the deadliest leading infectious disease globally. 
Approximately 10.7 million people worldwide were estimated to have developed TB 
in 2024. TB rates have increased in the UK over the last 3 years. Vigilance in 
acute care settings and across medical subspecialties is essential to ensure 
early recognition and control of TB particularly given the significant 
proportion of extrapulmonary presentations. Advances in diagnostic tools have 
significantly improved detection, with rapid PCR now becoming the standard for 
timely case identification. Whole genome sequencing (WGS) is now routinely in 
place to identify drug resistance, track transmission and guide public health 
responses. In parallel, treatment strategies are evolving, with shorter and more 
effective regimens available for latent TB, active disease, and 
multidrug-resistant TB. This review provides an overview of the epidemiology, 
clinical presentation, diagnosis, and management of TB, with a focus on recent 
advances relevant to clinical practice in the UK.
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Tuberculosis (TB) remains a major global health threat, with Mycobacterium 
tuberculosis (Mtb) infecting nearly a quarter of the global population. 
Drug-resistant TB and HIV-TB co-infections emphasize the need for novel 
therapeutic approaches targeting essential metabolic pathways. Here, we 
investigated Mtb cystathionine β-synthase (MtbCBS), a pyridoxal 5'-phosphate 
(PLP) dependent enzyme critical for sulfur metabolism and redox regulation, 
owing to its potential as a therapeutic target. Despite growing efforts to 
develop novel therapeutics, the widely used inhibitor aminooxy acetic acid 
(AOAA) is a non-specific inhibitor of all PLP-dependent enzymes, and the precise 
structural and mechanistic basis for its activity and specificity remains poorly 
understood. We present the high-resolution cryo-EM structure of full-length 
tetrameric MtbCBS in complex with AOAA, revealing a stable PLP-inhibitor adduct 
stabilized by two highly conserved active-site residues, T75 and Q147. This 
integrated approach employs cryo-EM, molecular dynamics (MD) simulations, 
Density Functional Theory (DFT) calculations, and comparative inhibition studies 
to reveal the molecular basis and determinants governing PLP-enzyme MtbCBS 
inhibition by AOAA. Through molecular mimic studies, we identified precise 
structural and electronic features of the inhibitor candidate that are critical 
for inhibition efficiency. These findings provide a mechanistic rationale for 
MtbCBS inhibition, and the unexplored roles of these key residues can be 
considered in the design of next-generation inhibitors targeting CBS enzymes 
implicated in infectious diseases, cancer, and neurological disorders.
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OBJECTIVE: To map studies on the coverage of the rapid molecular test for 
tuberculosis in different international contexts.
METHOD: A scoping review conducted according to the PRISMA-ScR recommendations, 
with searches in the MEDLINE, Scopus, Web of Science, Embase, LILACS, and BDTD 
databases, covering the period from 2011 to 2025.
RESULTS: The 20 included studies revealed conceptual heterogeneity in the 
operationalization of coverage, ranging from proportions of testing in specific 
population groups to indicators of equipment availability and geographic 
accessibility, with no standardization across countries and contexts. Values 
ranged from less than 1% to approximately 80%, with marked differences across 
countries, target populations, and analyzed periods. Socioeconomic, structural, 
financial, and facility-access challenges hinder the use of the test.
CONCLUSION: Test coverage varies across countries and contexts, limited by 
structural and financial barriers and by the lack of conceptual and 
methodological standardization in its measurement. Expanding and monitoring 
coverage in a comparable way requires governmental commitment, decentralization, 
and the adoption of uniform criteria aligned with World Health Organization 
guidelines.
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Long-segment bowel wall thickening with ascites and omental involvement is 
usually attributed to abdominal tuberculosis, particularly in areas endemic to 
tuberculosis. However, certain cancers, like diffuse infiltrative colorectal 
carcinomas, can mimic the imaging findings. We present a case of a 24-year-old 
male who presented with long-standing abdominal pain and underwent a 
contrast-enhanced computed tomography scan, which showed target-like diffuse 
thickening from the terminal ileum to the entire transverse colon, along with 
ascites and omental thickening. His CA 19-9 levels were significantly raised at 
>1000U/ml, posing difficulty in clearly distinguishing it from abdominal 
tuberculosis. Biopsy from the thickening revealed signet ring cell carcinoma of 
the colon. In young patients, diffuse colonic thickening with peritoneal 
involvement can look like tuberculosis. However, raised tumor markers should 
prompt a thorough search for cancer, even in unusual age groups and 
presentations.
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Despite significant advancements in drug development and discovery, tuberculosis 
remains one of the world's deadliest infectious diseases. The rise and global 
spread of multidrug-resistant strains underscore a critical need for new 
antibiotics with distinct mechanisms of action. Screening of a myxobacterial 
extract library uncovered the previously unrecognized antitubercular activity of 
corramycin, a natural product with potent bactericidal activity against both 
drug-sensitive and -resistant Mycobacterium tuberculosis. Corramycin enters the 
bacterial cell by exploiting multiple transport systems, and induces DNA 
double-strand breaks through a novel form of DNA gyrase poisoning. The 
cryo-electron microscopy structure of M. tuberculosis gyrase in complex with 
corramycin reveals that the natural product targets a site overlapping with the 
binding site of synthetic fluoroquinolones, thereby locking the gyrase in an 
inactive conformation and preventing re-ligation of DNA. Importantly, its unique 
mode of binding allows corramycin to overcome fluoroquinolone resistance, 
highlighting its promise as a novel antibiotic scaffold to address the 
antimicrobial resistance crisis.
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Lineage-associated small inversions disrupt dosT, dnaE2, and a promoter-adjacent 
region in some Mycobacterium tuberculosis isolates.
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Large molecular inversions in the genome of Mycobacterium tuberculosis (Mtb) due 
to factors like the presence of insertion sequences and transposases are widely 
known. However, smaller inversions within coding sequences and non-coding 
control elements are rarely reported. The present study aims to identify 
inversions and their potential impact on Mtb biology in a lineage-specific 
manner. Structural variants (SVs) could only be detected by long reads. For 
this, we simulated long reads by de novo assembling the short-read sequencing 
data sets and subsequently aligned representative strains from each lineage 
using the Progressive Mauve algorithm. Independently, long-read sequencing from 
the Pacific Biosciences platform was acquired and analyzed using the structural 
variant identification method. Variants were merged, and Fisher's exact test was 
carried out to identify the inversion association with lineages. To visualize 
deoxyribonucleic acid (DNA) features, the DNA-features-viewer tool was used. 
Simulated reads from short-read sequencing gave indications of lineage 
(L)-specific inversions. The long-read sequencing approach led to the 
identification of seven unique inversions: two positively associated with L1, 
one positively associated with L3, two negatively associated with L4, and two 
positively associated with L3 but negatively associated with L4 (P < 0.05). The 
inversions encompassed primarily non-essential genes like sdaA, dosT, Rv2026c, 
dnaE2, Rv1341, Rv1342, and lprD. An interesting inversion was observed in the 
upstream control element of purB and Rv0776c. The study sheds light on small 
inversions that may be causing alterations in expression, formation of fusion 
genes, and nonsense mutations that may have a role in lineage-specific 
phenotypic changes.
IMPORTANCE: The role of mutations like SNPs and INDELs and their association 
with drug resistance is well known in Mycobacterium tuberculosis (Mtb). However, 
structural variations, especially inversions, are largely overlooked and 
unreported. In this paper, publicly available whole-genome sequencing datasets 
from Illumina and Pacific Biosciences-Oxford Nanopore Technologies platform have 
been used to detect inversions and report seven unreported Mtb lineage-specific 
small inversions.
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INTRODUCTION: tuberculosis (TB) remains a major public health challenge 
globally, with sub-Saharan Africa bearing a disproportionate burden, and control 
efforts in the North-West Region of Cameroon have been severely disrupted by 
prolonged socio-political instability. The objective of this study aimed to 
assess tuberculosis knowledge, describe health-seeking behavior, and identify 
predictors of treatment adherence among tuberculosis patients receiving 
treatment in the North-West Region of Cameroon.
METHODS: a facility-based cross-sectional study was conducted among 274 adult TB 
patients receiving treatment in eight high-volume diagnostic and treatment 
centres in the North-West Region between March 2024 and March 2025. Data was 
collected using a semi-structured questionnaire covering sociodemographic 
characteristics, tuberculosis knowledge, health-seeking behaviour, treatment 
adherence, and patient experiences during treatment. Descriptive statistics were 
used to summarize the data. Associations between variables and treatment 
adherence were examined using chi-square tests, while multivariable logistic 
regression was used to identify independent predictors of adherence.
RESULTS: overall, 48.4% of respondents demonstrated adequate knowledge of 
tuberculosis. Male gender (p<0.001) and higher education level (p=0.003) were 
significantly associated with better TB knowledge. Prior to seeking formal care, 
88% of participants reported self-medication. Treatment adherence was reported 
by 70.1% of participants. Secondary education (AOR = 2.03; 95% CI: 1.08-3.84; 
p=0.028) and employment status (AOR = 1.78; 95% CI: 1.04-3.03; p=0.035) were 
identified as independent predictors of adherence. Drug shortages, difficulties 
accessing treatment centres, and financial constraints were commonly reported 
barriers to adherence.
CONCLUSION: tuberculosis knowledge among patients in the North-West Region of 
Cameroon remains suboptimal, and treatment adherence is influenced by 
socioeconomic and health system barriers. Strengthening patient education and 
ensuring uninterrupted access to treatment are critical for improving TB control 
in conflict-affected settings.
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Tigray, Ethiopia: a community-based comparative study.
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PURPOSE: Presumptive tuberculosis refers to individuals who presents with 
symptoms or signs of suggestive active TB having at least one of these clinical 
manifestations (more than two weeks of, cough, fever, appetite loss, night 
sweating, chest pain, or weight loss). Although tuberculosis is both preventable 
and curable, it continues to cause millions of new infections and fatalities 
globally. With a national burden that ranks third in Africa and eighth globally, 
Ethiopia remains a high-burden country for tuberculosis. Tigray had 6700 
confirmed tuberculosis cases in 2020, immediately before the war had started. 
War is an ideal condition for the spread of TB. This has happened in Tigray 
following the war. Therefore, this study aimed to assess a community-based 
presumptive tuberculosis among rural and urban residents after the conflict in 
Tigray region of Ethiopia.
METHODS: A community-based comparative cross-sectional study design was 
conducted from January to February 2024 for a total of 2340 participants 
selected using the multistage cluster sample technique. The data was collected 
using an open data kit and then exported to SPSS version 23 for analysis. 
Logistic regression, both bivariate and multivariable analysis, was used to see 
the association between independent and dependent variables.
FINDINGS: The overall prevalence of presumptive tuberculosis was found 10.6% 
(95% CI: 8.4%,13%), with a slight difference burden between the rural and urban, 
12.3% (95% CI, 10.8%, 14%) and 11.8% (10.6%, 13.1%), respectively. Different 
factors, like inadequate ventilation, sleeping with hunger, close contact with 
known TB patients, and households unvisited by health extension workers were 
significantly associated with presumptive tuberculosis.
CONCLUSION: Given the conflict and the region's destroyed medical 
infrastructure, this finding might help in identifying those who likely have 
active tuberculosis. Therefore, improving access to TB screening and diagnostic 
services closer to the communities throughout the region is critically important 
during post-war to address the burden of tuberculosis.
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Deep Vein Thrombosis in an 11-Year-Old Child With Pulmonary Tuberculosis: A Case 
Report.
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Tuberculosis (TB) induces a systemic inflammatory response that can increase 
thrombotic risk, making venous thrombosis an uncommon but significant 
complication, especially in children. We present the case of an 11-year-old girl 
undergoing treatment for pleuro-pulmonary TB who developed acute deep vein 
thrombosis of the lower limb early during therapy. The diagnosis was established 
through clinical assessment and imaging, and the patient responded well to 
anticoagulation while continuing her TB treatment. This case underscores the 
need for clinicians to remain vigilant for thrombotic complications in pediatric 
TB, as early identification and management are essential to prevent morbidity.

Copyright © 2026, Benhdech et al.

DOI: 10.7759/cureus.112725
PMCID: PMC13475474
PMID: 42602624

60. Front Digit Health. 2026 Jul 30;8:1828522. doi: 10.3389/fdgth.2026.1828522. 
eCollection 2026.

Interpretable multimodal machine learning for diagnosis of drug-resistant 
tuberculosis.

Mnyambo JJ(1)(2), Aly A(1), Ifeachor E(1), Wei Y(3), Zhou SM(4), Mullin S(5).

Author information:
(1)School of Engineering, Computing and Mathematics, University of Plymouth, 
Plymouth, United Kingdom.
(2)Department of Informatics and Information Technology, Sokoine University of 
Agriculture, Morogoro, Tanzania.
(3)University of Exeter Medical School, Faculty of Health and Life Sciences, 
University of Exeter, Exeter, United Kingdom.
(4)School of Nursing and Midwifery, University of Plymouth, Plymouth, United 
Kingdom.
(5)Peninsula Medical School, University of Plymouth, Plymouth, United Kingdom.

INTRODUCTION: Early detection of drug-resistant tuberculosis (DR-TB) is critical 
for timely treatment and limiting transmission. Differentiating DR-TB from 
drug-sensitive TB (DS-TB) remains challenging due to overlapping manifestations 
and subtle differences in chest X-rays (CXRs).
METHODS: We developed an explainable multimodal machine learning framework 
integrating CXR embeddings from a Data-Efficient Image Transformer (DEiT) with 
patient-level data, including clinical, interpreted radiological, demographic, 
socioeconomic, and behavioral variables. Using 6,279 subjects from the TB 
Portals program, model performance was evaluated across three settings 
comprising CXR embeddings only, patient-level features only, and multimodal. 
Interpretability was analyzed using Shapley Additive Explanations (SHAP).
RESULTS: A multimodal XGBoost model achieved a precision-recall area under the 
curve (PR-AUC) of 0.9258 and receiver operating characteristic area under the 
curve (ROC-AUC) of 0.8718. CXR-embeddings-only classifiers performed lower 
(PR-AUC: 0.8334; ROC-AUC: 0.7369), while patient-level XGBoost yielded highest 
performance. The multimodal model improved interpretability through 
complementary structural information. SHAP identified CXR embeddings as primary 
global drivers. Among patient-level variables, daily contacts and employment 
status were the strongest contributors, reflecting exposure intensity and 
socioeconomic conditions. Comorbidity showed moderate effects, while education 
and case definition had smaller contributions. Key radiological factors included 
non-tuberculosis abnormalities and mediastinal lymph node involvement, whereas 
medium-density stabalized fibrotic nodules, medium nodules, and small cavities 
demonstrated minimal association. Interaction analysis revealed higher risk with 
increasing comorbidity in the presence of morphological alterations; BMI and age 
exhibited modest influence. Independent review by two clinicians confirmed 
plausibility and consistency of SHAP explanations.
DISCUSSION: This interpretable multimodal framework supports early DR-TB 
detection and targeted interventions in high-burden settings.
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The WhiA and WhiB2 transcription factors mediate the Mycobacterium tuberculosis 
cell cycle by regulating DNA replication and cell division.
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Tuberculosis is caused by Mycobacterium tuberculosis (Mtb), a pathogen with a 
remarkable ability to survive within its human host by balancing replication and 
persistence throughout the course of infection. The success of Mtb depends on 
its ability to adapt to diverse and hostile environments imposed by the host. 
This adaptation is primarily mediated through transcriptional regulation of gene 
expression. While Mtb encodes several transcription factors essential for 
growth, it remains unclear which transcription factors directly regulate the 
bacterial cell cycle. In this work, we characterized two essential transcription 
factors, WhiA and WhiB2, and defined their role in regulating Mtb replication. 
Using CRISPR interference, we demonstrated that whiA and whiB2 are essential for 
bacterial cell division. Results from functional genomic studies revealed that 
WhiA and WhiB2 regulate key genes involved in DNA replication and repair, 
ribosome function, cell wall synthesis, and septation. Subsequent in vitro 
studies demonstrated that WhiA and WhiB2 are dually required for activation of 
selected target genes, suggesting that they function cooperatively as regulators 
of the Mtb cell cycle.
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BACKGROUND: This study evaluated the effectiveness of plasma exchange for the 
management of drug-induced hepatitis in patients with drug-resistant pulmonary 
tuberculosis, including those with concomitant chronic viral hepatitis. Along 
with standard conservative therapy, increasing attention is being paid to 
extracorporeal hemocorrection methods in the treatment of acute hepatitis.
MATERIALS AND METHODS: The study included 127 patients with drug-resistant 
pulmonary tuberculosis treated at the City Center for Phthisiology and Internal 
Medicine in Astana from 2024 to February 2026. Chronic viral hepatitis was 
diagnosed in 65 of 127 patients: hepatitis B in 9 (13.8%), hepatitis C in 51 
(78.5%), and mixed hepatitis B + C in 5 (7.7%). During anti-tuberculosis 
chemotherapy, 53 of 127 patients (41.7%) developed drug-induced hepatitis. This 
complication occurred significantly more often in patients with chronic viral 
hepatitis than in those without it: 39 of 65 (60.0%) versus 14 of 62 (22.6%), 
respectively (p < 0.001). Patients were divided into two groups, one of which 
received plasma exchange for the correction of drug-induced hepatitis.
RESULTS: The use of plasma exchange in the study group made it possible to 
control manifestations of drug-induced hepatitis without discontinuing specific 
anti-tuberculosis therapy. In the control group, where plasma exchange was not 
used, temporary interruption of specific therapy was required.
CONCLUSION: The inclusion of plasma exchange in the comprehensive treatment of 
drug-induced hepatitis in patients with drug-resistant pulmonary tuberculosis 
made it possible to control hepatotoxicity without interrupting 
anti-tuberculosis chemotherapy, which is especially important in patients with 
concomitant chronic viral hepatitis.
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Mincle receptor agonist UM-1098 and TLR4 agonist INI-2002 combination adjuvant 
enhances Th1 responses and provides protection against Mycobacterium 
tuberculosis challenge in mice.
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Adjuvants targeting pattern recognition receptors (PRRs) can selectively skew 
the immune responses towards a Th1, Th2 or Th17 phenotype following vaccination. 
However, for diseases such as tuberculosis (TB), mixed Th cell responses, 
especially Th1/Th17 are considered important for protection. Hence, the 
potential of combining adjuvants to achieve mixed and synergistic immune 
responses warrants further investigation. Herein, we evaluated the combination 
of a Mincle and a Toll-like receptor (TLR) 4 agonist for its capacity to induce 
greater and more protective Th1/Th17 responses than use of either adjuvant 
individually. Stimulation of human PBMCs with the synthetic UM-1098/INI-2002 
adjuvant combination led to synergistic IL-1β and TNF-α production. Importantly, 
vaccination of mice with the Mycobacterium tuberculosis (Mtb) antigen M72 and 
the UM-1098/INI-2002 combination resulted in significantly greater Th1 responses 
than vaccination with either adjuvant alone. On the other hand, Th17 responses 
induced by M72 and the UM-1098/INI-2002 combination were not significantly 
greater than Th17 responses induced by vaccination with either adjuvant alone. A 
virulent Mtb challenge in mice demonstrated protection after vaccination with 
M72 combined with UM-1098, INI-2002 or the combination adjuvants. Additionally, 
mice vaccinated with either UM-1098 or INI-2002 alone or their combination had 
significantly greater numbers of pulmonary CD4+/CD44high/IL-17A+ cells post 
challenge than naïve mice or mice vaccinated with the clinical benchmark, BCG. 
In summary, this study demonstrates that the combination of synthetic Mincle and 
TLR4 agonists has promise for enhancing Th1/Th17 immunity to co-administered 
antigens and could be particularly effective for enhancing immunity to bacterial 
pathogens.
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BACKGROUND: Tuberculosis is a highly transmissible infectious disease caused by 
Mycobacterium tuberculosis and remains a major global public health problem. 
Household contacts of patients with smear-positive pulmonary tuberculosis are at 
increased risk due to prolonged and close exposure within shared living 
environments. However, evidence on the bacteriologically confirmed tuberculosis 
burden and associated factors among adult household contacts in Southwest 
Ethiopia remains limited.
OBJECTIVES: To determine the occurrence of bacteriologically confirmed pulmonary 
tuberculosis and identify associated factors among adult household contacts of 
patients with smear-positive pulmonary tuberculosis treated in public hospitals 
of Kaffa Zone, Southwest Ethiopia.
METHODS: A community-based cross-sectional study was conducted among 417 
randomly selected adult household contacts of patients with smear-positive 
pulmonary tuberculosis from October 1 to November 1, 2025. Data were collected 
using a pretested structured questionnaire through face-to-face interviews. All 
participants were screened for tuberculosis symptoms, and those who were 
symptomatic and able to produce sputum provided specimens for bacteriological 
testing using the GeneXpert Mycobacterium tuberculosis/rifampicin (MTB/RIF) 
assay. Data were entered into EpiData version 4.7 and analyzed using SPSS 
version 27. Variables with P < 0.20 in bivariable analysis were included in the 
multivariable logistic regression model, and statistical significance was 
declared at P < 0.05.
RESULTS: Bacteriologically confirmed pulmonary tuberculosis was detected in 8.4% 
(35/417; 95% confidence interval [CI]: 5.56-11.14) of the adult household 
contacts screened. As only symptomatic participants who were able to produce 
sputum underwent GeneXpert MTB/RIF testing, this estimate represents the minimum 
proportion of participants with bacteriologically confirmed tuberculosis 
identified through the screening strategy. Among participants who underwent 
GeneXpert MTB/RIF testing, 21.0% (35/167) were positive. Inadequate ventilation 
(adjusted odds ratio [AOR] = 3.43, 95% CI: 1.37-8.59) and inadequate living room 
size (AOR = 4.26, 95% CI: 1.51-11.98) were associated with higher odds of 
bacteriologically confirmed pulmonary tuberculosis. Protective factors included 
index patients treatment duration of six months or more (AOR = 0.38, 95% CI: 
0.15-0.94), monthly household income ≥ 1500 Ethiopian birr (AOR = 0.29, 95% CI: 
0.12-0.66), and no history of cigarette smoking (AOR = 0.35, 95% CI: 0.14-0.89).
CONCLUSION: Tuberculosis remains a significant public health concern among adult 
household contacts in Kaffa Zone. Improving housing conditions and strengthening 
contact investigation are essential to reduce transmission.

© 2026 The Author(s).

DOI: 10.1016/j.ijregi.2026.100938
PMCID: PMC13470578
PMID: 42598223

65. Public Health Wkly Rep. 2026 Jul 14;19(31):1283-1300. doi: 
10.56786/PHWR.2026.19.31.1. eCollection 2026.

Tuberculosis Contact Investigations in 2025.

Han S(1), Shim J(1), Choi S(1), Kim J(1), Lee S(1).

Author information:
(1)Division of Tuberculosis Policy, Department of Infectious Disease Policy, 
Korea Disease Control and Prevention Agency, Cheongju, Korea.

OBJECTIVES: Tuberculosis (TB) is an airborne infectious disease that requires 
early detection and contact management to prevent community transmission. Timely 
diagnosis and treatment of latent tuberculosis infection (LTBI) can reduce the 
risk of progression to active TB. This study analyzed the results of TB contact 
investigations conducted in 2025 to evaluate the status of contact management 
and provide baseline evidence for future TB control policies.
METHODS: Household and congregate setting contacts of patients with pulmonary TB 
registered in the Korea Tuberculosis Network System in 2025 were analyzed. The 
analysis included contacts, additional TB cases, and individuals diagnosed with 
LTBI, with findings stratified by age group and congregate setting type.
RESULTS: A total of 100,124 contacts from 15,280 households and 3,617 congregate 
settings were investigated, resulting in the early detection of 233 additional 
TB cases (232.7/105 contacts). The rate of additional TB cases was highest among 
contacts aged ≥80 years (496.0/105 contacts). LTBI was diagnosed in 13,797 
individuals (24.7%), and 6,933 of 12,524 eligible individuals (55.4%) initiated 
treatment. LTBI rates increased with age, whereas treatment initiation rates 
decreased with age.
CONCLUSIONS: Contacts aged ≥80 years had the highest rates of additional TB 
cases and LTBI but the lowest treatment initiation rate, highlighting the need 
for active screening and improved treatment uptake in older contacts. Although 
the LTBI treatment initiation rate improved compared with the previous year, a 
sustained management system to support treatment completion is required. The 
Korea Disease Control and Prevention Agency plans to strengthen age-tailored 
management for this age group, support LTBI treatment among contacts of patients 
with multidrug-resistant TB, and enhance follow-up among untreated individuals.

Copyright © Korea Disease Control and Prevention Agency.

DOI: 10.56786/PHWR.2026.19.31.1
PMCID: PMC13470542
PMID: 42598217

66. J Orthop Case Rep. 2026 Aug;16(8):223-228. doi: 10.13107/jocr.2026.v16.i08.7848.

Primary Tuberculous Osteomyelitis of the Proximal Tibia Presenting as Chronic 
Osteomyelitis: A Diagnostic Challenge in Musculoskeletal Tuberculosis.

Negi R(1), Choudhary R(1), Sharma GK(1), Salaria AK(1), Kasotya D(1), Dwajan 
A(1).

Author information:
(1)Department of Orthopaedics, All India Institute of Medical Sciences, 
Bilaspur, Himachal Pradesh, India.

INTRODUCTION: Tuberculous involvement of long bones is an uncommon form of 
extrapulmonary tuberculosis (TB) and frequently poses a diagnostic dilemma 
because of its indolent presentation and non-specific imaging features. Tibial 
tuberculous osteomyelitis is particularly rare and may closely mimic subacute 
pyogenic osteomyelitis or Brodie's abscess, especially in immunocompetent 
individuals, leading to delayed diagnosis.
CASE REPORT: A 70-year-old immunocompetent male presented with a short duration 
of pain and swelling over the proximal tibia without constitutional symptoms. 
Radiographs showed a lytic metaphyseal lesion with cortical thinning, while 
magnetic resonance imaging revealed an intramedullary abscess cavity with 
surrounding marrow edema and minimal soft-tissue extension, suggestive of 
subacute osteomyelitis. Routine bacterial cultures were negative. Intraoperative 
aspirate tested positive for Mycobacterium TB on cartridge-based nucleic acid 
amplification test, confirming tuberculous osteomyelitis. The patient underwent 
intramedullary debridement, abscess drainage, and dead-space management with 
antibiotic-loaded calcium sulfate beads, followed by initiation of standard 
multidrug antitubercular therapy. Post-operative radiographs demonstrated 
adequate lesion clearance and maintained alignment, with progressive clinical 
improvement on follow-up.
CONCLUSION: Tibial tuberculous osteomyelitis should be considered in the 
differential diagnosis of metaphyseal lytic lesions resembling Brodie's abscess, 
even in immunocompetent patients with short-duration symptoms. Early biopsy and 
molecular diagnostics such as cartridge-based nucleic acid amplification tests 
are crucial for timely diagnosis. Combined surgical debridement and 
antitubercular therapy resulted in a favorable outcome in this patient. Further 
studies are required to determine the reproducibility of this approach.
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BACKGROUND: One month of daily isoniazid and rifapentine (1HP) is an 
efficacious, well-tolerated, and safe tuberculosis-preventive therapy regimen. 
Its implementation has been slow due to concern about drug-drug interactions 
with rifapentine.
METHODS: This single-arm pharmacokinetic study included 15 adults with advanced 
human immunodeficiency virus (HIV) disease receiving once-daily 50-mg 
dolutegravir-based antiretroviral therapy during 1HP therapy, alongside 
once-daily 800-mg fluconazole for treatment of cryptococcal meningitis. 
Participants underwent intensive pharmacokinetic sampling on days 1, 5, and 14 
of 1HP therapy; sampling was conducted before and 2, 4, 8, and 24 hours after 
dosing. Dolutegravir, rifapentine, and fluconazole plasma concentrations were 
measured by means of high-performance liquid chromatography mass spectrometry, 
and bioequivalence was assessed with standard 90% confidence intervals (CIs).
RESULTS: Fifteen participants were enrolled, of whom 9 (60%) were female. The 
median age (interquartile range) was 37 (27-41) years, and the median CD4 cell 
count was 11/μL (10-25/μL). Overall, 14 of 15 participants completed sampling on days 5 and 14. The day 14 geometric mean (GM) dolutegravir trough concentration 
(95% CI) was 0.61 (.32-1.16) mg/L, while the median (interquartile range) was 
0.63 (0.34-0.87) mg/L, with 100% of samples above the dolutegravir 
protein-adjusted 90% inhibitory concentration of 0.064 mg/L, with a GM ratio of 
0.76 (90% CI, .4-1.46) compared with day 1. The day 14 maximum plasma 
concentration and area under the concentration-time curve from 0 to 24 hours for 
fluconazole were reduced compared with day 1, with GM ratios of 0.73 (90% CI, 
.57-.94) and 0.77 (.64-.93), respectively. Of 14 participants alive at 12 weeks 
after 1HP initiation, 11 (78%) had an HIV viral load (VL) <200 copies/mL. No 
cases of cryptococcal meningitis relapse occurred during the 18-week follow-up.
CONCLUSIONS: Standard once-daily 50-mg dolutegravir and 800-mg fluconazole 
dosing may be a safe and effective option for patients receiving 1HP 
tuberculosis-preventive therapy. These findings support further evaluation in 
larger studies.

© The Author(s) 2026. Published by Oxford University Press on behalf of 
Infectious Diseases Society of America.
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Prostatic tuberculosis is a rare manifestation of genitourinary tuberculosis and 
may closely mimic clinically significant prostate cancer on multiparametric MRI, 
creating considerable diagnostic uncertainty. We report the case of a 
46-year-old Nigerian man undergoing follow-up for latent tuberculosis infection 
who reported a progressive reduction in ejaculatory volume while attempting 
conception. He had minimal lower urinary tract symptoms (International Prostate 
Symptom Score: 1/35), a prostate-specific antigen level of 3.94 µg/L, and a 
palpable prostatic nodule on digital rectal examination. Multiparametric MRI 
demonstrated highly suspicious lesions involving both the peripheral and 
transition zones, together with pelvic lymphadenopathy, raising concern for 
clinically significant prostate cancer. Histopathological examination revealed 
extensive granulomatous inflammation with areas of necrosis, while Ziehl-Neelsen 
and fungal stains were negative. PCR testing performed on the biopsy tissue 
subsequently confirmed Mycobacterium tuberculosis complex, without evidence of 
isoniazid or rifampicin resistance. The patient completed anti-tuberculous 
therapy, with radiological resolution of the lesions and normalisation of 
prostate-specific antigen levels, although persistent ejaculatory dysfunction 
required specialist fertility assessment. This case highlights the ability of 
prostatic tuberculosis to fulfil radiological criteria typically associated with 
prostate malignancy despite minimal urinary symptoms. Recognition of this rare 
entity is important to avoid misdiagnosis, prevent inappropriate oncological 
management, and facilitate the timely initiation of anti-tuberculous treatment.
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Same-day tuberculosis (TB) diagnosis and treatment initiation are increasingly 
promoted to reduce delays in care and loss to follow-up. Rapid molecular 
diagnostics have made this feasible, but their implementation among marginalized 
rural populations presents important challenges. An exclusive focus on speed may 
compromise diagnostic quality and patient-centred care in settings marked by 
chronic malnutrition and limited access to healthcare. Chronic malnutrition may 
impair sputum production, reducing specimen quality and diagnostic sensitivity, 
while socioeconomic constraints shape care-seeking and continuity of care. 
Drawing on experience from rural primary healthcare, we argue that diagnostic 
strategies should balance speed, specimen quality and patient-centred care. 
Flexible, context-specific approaches, rather than a universal emphasis on 
same-day diagnosis, are needed to improve TB care among vulnerable populations.

Copyright: © 2026 Journal of Family Medicine and Primary Care.
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INTRODUCTION: Identification of tuberculosis infection at different 
stages following exposure to a patient with tuberculosis is essential for 
improving epidemiological control, particularly during pathogen elimination and 
the stage of latent tuberculosis infection (LTBI). Detection of LTBI enables 
timely preventive interventions that may reduce the incidence of active 
tuberculosis. Healthcare workers represent an important risk group in whom LTBI 
screening using modern immunodiagnostic methods is required.
OBJECTIVE: To compare the prevalence of latent tuberculosis infection among 
healthcare workers in the general healthcare system, healthcare workers in 
tuberculosis facilities, and individuals with documented contact with patients 
with tuberculosis.
SUBJECTS AND METHODS: A prospective comparative study was conducted including 
healthcare workers of the general healthcare system (n = 49), healthcare workers 
of tuberculosis institutions (n = 60), and individuals with documented contact 
with tuberculosis patients (n = 43). A control group consisted of healthy 
individuals without a history of contact with tuberculosis patients, clinical 
manifestations of tuberculosis, radiological signs of infection, or significant 
comorbidities (n = 51). Among healthcare workers in tuberculosis institutions, 
occupational contact with tuberculosis patients was reported in 91.7% (55/60; 
95% CI 84.67–98.66). Among contact persons, exposure to a bacteriologically 
confirmed tuberculosis case occurred in 76.7% (33/43; 95% CI 64.12–89.37). All 
participants underwent immunodiagnostic testing using a test with recombinant 
tuberculosis antigen (ATR). Individuals with positive ATR results underwent 
comprehensive examination, including computed tomography of the chest, to 
exclude active tuberculosis. The prevalence of LTBI was defined as the 
proportion of positive ATR results. Statistical analysis was performed using χ2 
tests with a significance threshold of p < 0.05 using Microsoft Excel 2019.
RESULTS: Positive ATR test results were detected in 8.2% of healthcare workers 
in the general healthcare system (95% CI 0.50–15.83), which did not 
significantly differ from the control group (5.8%; 95% CI 1.41–16.54; 
χ2 = 0.200, p = 0.655). In contrast, positive ATR results were significantly 
more frequent among healthcare workers in tuberculosis institutions (23.3%; 95% 
CI 12.63–34.04) compared with controls (5.8%; χ2 = 6.473, p = 0.011). The 
highest prevalence of positive ATR results was observed among contact persons 
(51.2%; 95% CI 36.22–66.10), which was significantly higher than in the control 
group (χ2 = 24.502, p = 0.001). Comparison between risk groups demonstrated that 
positive ATR results were significantly more common among healthcare workers in 
tuberculosis institutions than among healthcare workers in the general 
healthcare system (23.3% vs. 8.2%; χ2 = 4.502, p = 0.034). Furthermore, contact 
persons showed significantly higher positivity rates than both healthcare 
workers in the general healthcare system (51.2% vs. 8.2%; χ2 = 20.886, 
p = 0.001) and healthcare workers in tuberculosis institutions (51.2% vs. 23.3%; 
χ2 = 8.533, p = 0.004).
CONCLUSION: The prevalence of LTBI detected using ATR immunodiagnostics was 
lowest among healthcare workers in the general healthcare system (8.2%), with 
values comparable to those observed in the control group (5.8%). Healthcare 
workers in tuberculosis institutions demonstrated a significantly higher 
prevalence of LTBI (23.3%), reflecting increased occupational exposure. The 
highest prevalence was observed among contact persons (51.2%), highlighting the 
substantial risk associated with close exposure to tuberculosis patients and 
emphasizing the importance of immunodiagnostic screening for early detection of 
LTBI.
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Poor adherence to prolonged antibiotic regimens remains a major challenge in the 
treatment and prevention of chronic infectious diseases such as tuberculosis. 
Transdermal drug delivery systems capable of sustained antibiotic release may 
improve therapeutic compliance while reducing the need for frequent oral 
administration. In this study, electrospun polymeric membranes based on 
poly(lactic acid) (PLA) and poly(ε-caprolactone) (PCL) were developed as 
transdermal rifampicin delivery platforms. Homogeneous nanofibrous membranes 
with average fiber diameters of approximately 250 nm were successfully 
fabricated and exhibited efficient drug incorporation while preserving the 
structural integrity of the polymeric matrix. The electrospun membranes retained 
sufficient tensile strength and dimensional stability after accelerated 
temperature-humidity aging, supporting their stability during storage, handling, 
and application. In vitro cytotoxicity and biocompatibility assays using primary 
human peripheral blood mononuclear cells (PBMCs) demonstrated that the developed 
systems did not induce significant cytotoxic or pro-inflammatory responses. 
Transdermal permeation studies using an in vitro mouse skin model demonstrated 
sustained rifampicin diffusion for at least 72 h. Importantly, the antibiotic 
recovered after skin permeation preserved antimycobacterial activity against 
Mycobacterium tuberculosis H37Ra and Mycobacterium bovis BCG, confirming that 
rifampicin maintained its biological functionality after electrospinning and 
transdermal migration. Overall, these findings demonstrate the potential of 
electrospun PLA/PCL membranes as stable and biocompatible transdermal antibiotic 
delivery systems capable of sustained release and preservation of antimicrobial 
activity. This proof-of-concept study supports the translational potential of 
electrospun polymeric platforms for controlled antibiotic delivery in long-term 
infectious disease therapies.
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Tuberculosis (TB) and chronic obstructive pulmonary disease (COPD) remain global 
public health challenges, yet the mechanisms underlying their comorbidity remain 
poorly understood. COPD is associated with an increased risk of active TB, but 
the cellular and molecular basis of this association remains unclear. A growing 
body of evidence suggests that TB is not limited to an intramacrophage infection 
but is accompanied by a disruption of the local immune balance in lung tissue. 
This review analyzes the early interface of host-Mycobacterium tuberculosis 
(Mtb) interaction-from pattern recognition signaling pathways and metabolic 
reprogramming of macrophages to epithelial barrier responses and the delayed αβ 
T cell response. This review evaluates γδ T cells, particularly phosphoantigen 
(pAg)-reactive Vγ9Vδ2 cells, as a candidate early integrative component of the 
host response, positioned between macrophage infection, epithelial stress, 
mycobacterial antigens, and bacille Calmette-Guérin (BCG)-induced trained 
immunity. Available evidence suggests that COPD-associated immune alterations 
may impair mucociliary clearance, antimicrobial peptide production, 
phagocytosis, and innate T cell responses while favoring cytotoxic reactions, 
the IL-17A-G-CSF-neutrophil axis, and protease-mediated tissue damage; however, 
direct mechanistic evidence in patients with TB-COPD remains limited. It is 
important to note the differences in data obtained from studies in humans, 
primates, mice, and in vitro: the Vγ9Vδ2 system has no direct analog in 
laboratory mice, which represents a key limitation for preclinical studies. A 
key unresolved question remains the nature and functional consequences of γδ T 
cell changes in patients with coexisting COPD and TB infection. The answer to 
this question could inform new strategies for the prevention and treatment of TB 
in patients with COPD, including BCG revaccination, pAg-mediated 
immunomodulation, and the development of biomarkers to distinguish between 
protective and harmful early immune responses.
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Antimicrobial resistance in mycobacteria arises from a complex interplay of 
intrinsic and acquired mechanisms that collectively limit the efficacy of 
current therapeutic options. Intrinsic resistance is largely driven by the low 
permeability of the mycobacterial cell envelope, the activity of efflux pumps, 
and the presence of drug-modifying enzymes, which together restrict 
intracellular drug accumulation and contribute to broad baseline tolerance. This 
review integrates resistance mechanisms of both M. tuberculosis and M. 
abscessus, two clinically relevant mycobacteria that share core molecular 
pathways while exhibiting species-specific determinants that complicate 
treatment. Additional intrinsic factors, including biofilm formation and 
stress-induced adaptive responses, further enhance persistence and reduce 
susceptibility to multiple drug classes. Acquired resistance predominantly 
results from chromosomal mutations affecting drug targets or prodrug activation 
pathways, such as katG, inhA, rpoB, gyrA, and pncA in Mycobacterium 
tuberculosis, leading to high rates of multidrug-resistant and extensively 
drug-resistant disease. In nontuberculous mycobacteria, species-specific 
determinants-including inducible macrolide resistance mediated by erm(41) in M. 
abscessus, plasmid-mediated erm (55) variants, rrl and rrs mutations, diverse 
enzymatic inactivation systems, and regulatory alterations in the MarR family 
that result in inducible resistance to drugs such as ethionamide -generate 
highly variable resistance profiles that complicate treatment. Recent advances 
in molecular diagnostics, including PCR-based assays, whole-genome sequencing, 
CRISPR-based diagnostic platforms, AI-assisted diagnostics, and emerging 
multi-omics approaches, have improved the detection of resistance-associated 
mutations and enhanced understanding of mycobacterial pathophysiology. In 
parallel, new therapeutic agents and optimized regimens offer promising avenues 
to overcome resistance, although emerging resistance to novel drugs underscores 
the need for continued surveillance. This review synthesizes current knowledge 
on the molecular basis of resistance in M. tuberculosis and NTM, highlighting 
implications for diagnosis, treatment, and future research.
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Background: Tuberculosis (TB) remains the leading cause of death among persons 
with advanced HIV disease (AHD) in high HIV-burden settings. Digital chest X-ray 
(dCXR) with computer-aided detection (CAD) is a promising tool to overcome human 
resource constraints and improve TB case detection. This study evaluates the 
real-world implementation and performance of dCXR/CAD for TB screening within a 
specialized AHD clinic in Maputo, Mozambique. Methods: We conducted a 
retrospective cohort analysis of 487 new AHD patients at Centro de Referência do 
Alto Maé (CRAM) from October 2023 to September 2024. Of these, 238 underwent 
dCXR with CAD interpretation. All patients underwent systematic TB screening 
according to Ministry of Health (MoH) guidelines. Using the recorded diagnosis 
of TB (bacteriologically confirmed or clinically diagnosed) as the reference 
standard, we calculated the sensitivity, specificity, positive predictive value 
(PPV), and negative predictive value (NPV) of the nationally adopted CAD 
threshold (≥0.5). Results: Among 238 AHD patients screened with CAD, 116 (49%) 
were diagnosed with TB. At the ≥0.5 threshold, sensitivity was 50% (58/116; 95% 
CI: 41-59), specificity 92% (112/122; 95% CI: 85-96), PPV 85% (58/68; 95% CI: 
75-92), and NPV 65.9% (112/170; 95% CI: 58-73). TB diagnosis rates increased 
sharply with CAD score: 30% (43/143) in normal, 52% (15/27) in abnormal 
non-suggestive, and 85% (58/68) in suggestive cases. Bacteriological 
confirmation was low across all groups (19-26%), reflecting reliance on clinical 
diagnosis. Conclusions: Integrating dCXR/CAD into AHD care is feasible and 
identifies a high TB burden. However, at the adopted threshold of ≥0.5, CAD 
demonstrated high specificity but low sensitivity (50%) in this population, 
missing half of all TB cases. These findings suggest that CAD functions better 
as a confirmatory decision-support tool than a standalone screening test in AHD. 
Threshold optimization for this specific population warrants prospective 
evaluation. Implementation challenges including fragmented systems and lack of 
dedicated human resources must be addressed to realize CAD's full potential in 
TB programs.
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In less than a year, SARS-CoV-2 managed to displace Mycobacterium tuberculosis 
(Mtb) as the leading cause of death worldwide due to a single infectious agent. 
Both pathogens affect the respiratory tract, mainly the lungs. However, the 
impact that a possible Mtb + SARS-CoV-2 co-infection can have on the host 
response is still unknown. Herein we depict a rigorous system to evaluate the 
complex interaction between two simultaneous infections in vitro in a lung 
epithelial cell line (A549). Overall, the process includes eight steps: (1) Mtb 
culture, (2) cell maintenance, (3) preparation of viral stocks, (4) 
determination of infectious titers, (5) Mtb and SARS-CoV-2 co-infection, (6) 
determination of intracellular bacterial load, (7) SARS-CoV-2 viability test, 
and (8) optional UV-C validation assay for infectivity reduction. This 
comprehensive protocol will allow experimentalists to study the pathogenesis of 
co-infection in vitro and facilitate collaborative work in the literature. © 
2026 The Author(s). Current Protocols published by Wiley Periodicals LLC. Basic 
Protocol: In vitro coinfection model using Mtb and SARS-CoV-2 in human lung 
epithelial cells.
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DOI: 10.1002/cpz1.70433
PMCID: PMC13464823
PMID: 42584963 [Indexed for MEDLINE]

76. Med J Malaysia. 2026 Jul;81(4):610-620.

Quantifying the risk of tuberculosis recurrence in Asia: A systematic review of 
hazard estimates.

Isa MR(1).

Author information:
(1)Universiti Teknologi MARA, Public Health Medicine, Faculty of Medicine, 
Universiti Teknologi MARA, Selangor, Malaysia. rodi@uitm.edu.my.

INTRODUCTION: Recurrence of tuberculosis (TB) is a major challenge to its 
control in Asia, even though there is a high treatment success rate of 
drug-susceptible diseases. TB recurrence contributes to ongoing disease 
transmission in the community, increases drug resistance and leads to higher TB 
mortality rates. The study aimed to examine and synthesise the current evidence 
on determinants of TB recurrence occurring after completed treatment in the 
Asian setting.
MATERIALS AND METHODS: The PRISMA 2020 framework is used as a guide for this 
systematic review. A systematic search in PubMed/MEDLINE, Scopus and Web of 
Science (WOS) until September 30, 2025 was conducted. The eligible studies were 
cohort studies implemented in Asian countries and reported post-treatment TB 
recurrence and adjusted risk estimates. The Newcastle-Ottawa Scale was used to 
assess the methodological quality of the included studies. Since the 
methodological heterogeneity is rather significant, a narrative synthesis was 
conducted.
RESULTS: The review included a total of 15 cohort studies with sample sizes 
ranging from 508 to more than 10 million individuals. TB recurrence was 1.5 to 
15.1% or 0.47 to 6.5 per 1,000 person-years, with the highest rates seen within 
two years of post-treatment. Recurrence risk was higher when there were 
comorbidities like diabetes, chronic lung or kidney disease, low body mass index 
and behavioural factors like smoking. Additionally, environmental exposure to 
fine particulate matter (PM2.5) and socioeconomic disadvantage were also 
significant variables. Protective variables observed were high levels of 
treatment compliance, extended treatment period, the use of fixeddose 
combination (FDC) therapy, treatment during the directly observed therapy (DOT) 
era, smoking cessation, and residential greenness. The quality of the included 
study was moderate to high.
CONCLUSION: Multiple determinants drive TB recurrence; thus, improving 
post-treatment surveillance as well as integrating clinical, behavioural and 
environmental interventions are important to reduce the incidence and mortality 
of TB recurrence cases.
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INTRODUCTION: Tuberculosis (TB) contact screening is a key strategy for early 
case detection and prevention of transmission. However, non-attendance at 
initial TB screening among contacts remains a persistent challenge, particularly 
in high-burden settings such as Sabah, Malaysia. This study aimed to determine 
factors associated with non-attendance at initial TB screening among contacts in 
Kudat, Sabah.
MATERIALS AND METHODS: A case-control study was conducted using primary and 
secondary data from the National Tuberculosis Registry involving 468 TB contacts 
registered between June and December 2023. Cases were contacts who failed to 
attend initial screening within one month, while controls attended screening 
within the same period. Data were analysed using descriptive statistics and 
multiple logistic regression.
RESULTS: Multivariable logistic regression analysis revealed that factors 
associated with lower odds of non-attendance included contacts of male TB index 
patients (OR: 0.30, 95% CI: 0.194-0.470), contacts of extrapulmonary TB index 
patients (OR: 0.09, 95% CI: 0.050-0.179), and higher attitude scores (OR: 0.88, 
95% CI: 0.818-0.952). In contrast, contacts with secondary education had higher 
odds of nonattendance compared to those with no formal education (OR: 1.86, 95% 
CI: 1.080-3.209).
CONCLUSION: Non-attendance at initial TB screening among contacts was associated 
with index case sex and TB form, contact education level, and attitudes towards 
TB. Targeted interventions addressing behavioural and structural barriers are 
essential to improve TB contact screening uptake in high-burden settings.
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INTRODUCTION: Treatment adherence remains a major challenge in tuberculosis (TB) 
control and may be influenced by psychosocial and health system factors that 
remain underexplored in many settings. This study aimed to examine the 
association between psychosocial and health system factors and treatment 
adherence among TB patients in Kota Kinabalu, Sabah.
MATERIALS AND METHODS: A cross-sectional study was conducted among 351 TB 
patients registered in the National TB Registry between 2023 and 2024. Data were 
collected using structured, validated, and translated questionnaires, including 
the TB Stigma Scale and the Patient Health Questionnaire-9 (PHQ-9). Variables 
included sociodemographic characteristics, TB knowledge, treatment-related 
factors, and healthcare system factors. Simple and multivariable logistic 
regression analyses were performed to identify factors of treatment adherence.
RESULTS: Stigma was negatively associated with treatment adherence (AOR=0.90; 
95% CI: 0.86-0.95; p<0.001), whereas higher TB knowledge was associated with 
higher treatment adherence (AOR=1.20; 95% CI: 1.06-1.35; p=0.004). Compared with 
video directly observed therapy (VDOT), healthcare worker (HCW)-supervised 
direct observed treatment short-course (DOTS) was associated with lower 
treatment adherence (AOR=0.23; 95% CI: 0.06-0.90; p=0.030). Longer clinic 
waiting time was associated with higher treatment adherence (AOR=1.09; 95% CI: 
1.05-1.13; p<0.001). Depression was negatively associated with adherence in 
univariate analysis but was not statistically significant in the multivariable 
model (AOR=0.58; 95% CI: 0.21-1.58; p=0.285).
CONCLUSION: Stigma, TB knowledge, DOTS modality, and clinic waiting time were 
independently associated with TB treatment adherence in this setting. These 
findings highlight the importance of integrated, patient-centered TB care that 
addresses stigma, strengthens patient education, and incorporates digital 
approaches such as VDOT. Strengthening multifaceted interventions targeting both 
psychosocial and health system factors may improve TB treatment outcomes in 
Malaysia and similar high-burden settings.
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BACKGROUND: Tuberculosis (TB) remains a significant public health challenge in 
rural Indonesia, where structural barriers, limited health literacy, and 
persistent stigma hinder effective disease control. Systematic exploration of 
contextual obstacles and opportunities for youth empowerment interventions in TB 
control remains limited.
OBJECTIVE: This study explored contextual barriers and opportunities to enhance 
TB awareness and community involvement in rural Indonesia, using the 
PRECEDE-PROCEED model to identify predisposing, enabling, and reinforcing 
factors influencing TB control behaviours.
METHODS: An exploratory qualitative study using a phenomenological approach was 
conducted in Central Java, Indonesia (February-August 2024). Data were collected 
through semi-structured interviews with 18 key informants and two focus group 
discussions with 11 participants. Reflexive thematic analysis was conducted 
using NVivo 12, with trustworthiness ensured through prolonged engagement, 
triangulation, member checking, and COREQ adherence.
RESULTS: Nine themes emerged across three domains. Predisposing factors included 
persistent TB misconceptions and stigma characterised by fear, shame, and social 
avoidance. Enabling factors comprised structural barriers (inadequate housing, 
poor ventilation), weaknesses in TB detection (human resource shortages, low TPT 
coverage), suboptimal health cadre effectiveness, and resource constraints. 
Reinforcing factors encompassed inconsistent treatment supervision, limited 
multi-stakeholder involvement, notably absent educational institution 
engagement, and programme evaluation gaps. Critically, these barriers interacted 
across domains through cascading mechanisms, with stigma amplifying system 
weaknesses and undermining supervision.
CONCLUSION: TB control in rural Indonesia faces interconnected barriers across 
all three PRECEDE-PROCEED domains. Young people and schools are underutilised 
resources with strong potential as agents of change, justifying the development 
of community-based youth empowerment interventions.
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ABSTRACT: Drug-resistant tuberculosis remains a major global public health 
challenge due to its complex treatment regimens and prolonged treatment 
duration. Drug-resistant tuberculosis treatment requires more expensive 
second-line medications, intensive monitoring, and longer hospitalization, 
resulting in substantially higher healthcare costs. Vietnam is one of 30 
countries with a high burden of tuberculosis and drug-resistant tuberculosis.
OBJECTIVE: This study aims to investigate direct medical costs and associated 
factors of the costs in drug-resistant tuberculosis inpatients.
METHODS: A retrospective study was conducted at the National Lung Hospital. 
Medical and financial data of 629 inpatients with drug-resistant tuberculosis 
inpatients who discharged from the hospital from January 1st to December 31st, 
2024, were collected.
RESULTS: The median of total inpatient treatment cost for a hospital stay was 
$707.2, and costs of drugs and intravenous fluids accounted for the highest 
proportion (38%) of total costs. Length of stays, number of comorbidities, and 
age were independent predictors of increased the direct medical costs of 
drug-resistant tuberculosis inpatients.
CONCLUSIONS: Treatment costs for DR-TB in Vietnam remain high, highlighting the 
need for targeted financial support for vulnerable patients.
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BACKGROUND: Tuberculosis (TB) remains a major public health challenge in South 
Africa. Despite substantial policy and programme changes since 2012, including 
the GeneXpert rollout, antiretroviral therapy expansion, Universal Test and 
Treat, and tuberculosis preventive therapy, historical surveillance data remain 
essential for establishing baselines against which subsequent progress can be 
measured. This retrospective study analysed TB notification data from 2005-2012 
to characterise demographic disparities and district- level spatial patterns 
preceding these major interventions.
METHODS: A retrospective analysis of 3,474,320 TB cases recorded in the 
Electronic TB Register (2005-2012) was conducted. The analysis was limited to 
the period for which complete national notification data were available. Annual 
notification rates were calculated by age, sex, province, and district. Trends 
were assessed using chi-square tests and linear regression. Poisson regression 
was used to assess the variation across provinces. Age-and sex-standardised 
rates were derived using the 2011 census population. Spatial autocorrelation and 
clustering were evaluated using Global and Local Moran's I and Getis-Ord Gi* 
statistics. A spatial lag regression model assessed associations with district- 
level HIV prevalence and poverty.
RESULTS: The mean annual TB notification rate was 885. 2 per 100,000 population 
at 95% CI [772.0, 945. 3], with no statistically significant temporal trend over 
the eight years. Males had higher notification rates than females (974.6 vs 
800.2 per 100,000), with the highest burden among adults aged 25-44 years. 
KwaZulu-Natal (1,309.3 per 100,000) and North West (1,113.2 per 100,000) 
provinces recorded the highest rates. There was a statistically significant 
variation in TB notification rates across provinces (likelihood-ratio (omnibus) 
test (LR χ² = 442,769.6; df = 8; p < 0.001). Significant spatial autocorrelation 
was observed (Moran's I = 0.556, p < 0.001), with high-burden clusters 
concentrated in eastern districts, predominantly in KwaZulu-Natal, Eastern Cape, 
and Free State. Spatial regression demonstrated strong spatial dependence (ρ = 
0.53-0.64, p < 0.001) but no statistically significant associations with HIV 
prevalence or poverty at the district level.
CONCLUSIONS: This retrospective analysis reveals persistent demographic and 
geographic disparities in TB burden across South Africa during 2005-2012. The 
identification of high- burden districts and population subgroups provides a 
critical historical baseline for evaluating the impact of subsequent TB and HIV 
interventions. Districts identified as hotspots in this era warrant renewed 
attention to assess whether they have improved or whether entrenched 
vulnerabilities persist. By establishing a detailed baseline from the 
pre-GeneXpert, pre-Universal Test and Treat, and pre tuberculosis preventive 
therapy era, this study enables policymakers and programme managers to evaluate 
where progress has been made and where geographic and demographic disparities 
have proven resistant to intervention. The findings support evidence-based 
targeting of resources to populations and districts with a historically 
entrenched burden.
PUBLIC HEALTH IMPACT: Although the data presented here are from 2005-2012, they 
provide a vital historical baseline for interpreting subsequent TB trends in 
South Africa. By enabling an assessment of progress and persistent gaps, this 
study offers actionable evidence to guide more efficient, equity-focused TB 
control strategies, particularly in high-burden and underserved settings.
SUPPLEMENTARY INFORMATION: The online version contains supplementary material 
available at 10.1186/s12982-026-02685-5.
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Tuberculosis (TB) is a global health challenge and is curable, but tools for 
rapid treatment monitoring are limited. Current methods, like smear microscopy, 
lack sensitivity, while culture-based approaches require weeks for results and 
specialized biosafety facilities. This paper presents a comprehensive protocol 
for the PATHFAST TB LAM Ag assay, a rapid chemiluminescent enzyme immunoassay 
that quantifies lipoarabinomannan (LAM) mainly in sputum and likely other 
biological samples within one hour. This protocol details sample collection, 
heat inactivation for biosafety, and the automated measurement process. Heat 
inactivation at 100 °C for 20 minutes renders samples non-infectious while 
preserving LAM for detection. The assay demonstrates excellent analytical 
performance with a detection limit of 6.67 pg/mL and a linear measurement range 
of 10.0-50,000 pg/mL. Published clinical evaluation demonstrated 88.8% (95% CI: 
80.0-94.0%) sensitivity and 100% (95% CI: 83.9-100%) specificity compared to 
culture, with strong correlation to bacterial load. The PATHFAST TB LAM Ag assay 
successfully tracks bacterial decline during treatment, with LAM concentration 
reductions mirroring culture results but available significantly faster. Unlike 
culture methods that suffer from contamination (4.2-9.6% invalid results), the 
PATHFAST TB LAM Ag assay consistently provides valid results. This protocol 
enables implementation of a rapid, quantitative TB treatment monitoring tool 
that enhances biosafety, reduces turnaround time, and maintains performance 
comparable to conventional methods, addressing critical needs in both clinical 
care and drug development settings.
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BACKGROUND: Community-based tuberculosis screening can identify asymptomatic 
tuberculosis, but microbiological confirmation has been sputum-dependent. We 
evaluated the diagnostic performance, yield, and operational characteristics of 
centralized qPCR testing of community-collected tongue swabs (TS).
METHODS: We conducted a cross-sectional study among household contacts (HHCs; 
≥18 years) of individuals receiving treatment for pulmonary TB in South Africa. 
During household visits, health workers collected TS specimens and, where 
possible, sputum, which was tested in participants' homes using Xpert MTB/RIF 
Ultra. TSs were transported non-refrigerated in molecular transport medium to a 
distant central laboratory for manual qPCR assay. The primary outcome was 
diagnostic performance of TS qPCR compared with sputum Xpert Ultra using paired 
results. Secondary outcomes were diagnostic yield by TS and operational 
indicators of the centralized testing workflow.
FINDINGS: 909 HHCs were enrolled; median age 39 years (IQR 28-55), 532 (58·5%) 
were asymptomatic, 617 (67·9%) were sputum scarce. TS were collected from 
901/909 (99·1%) and sputum from 292/909 (32·1%) participants. Among 271 paired 
TS-sputum results, TS qPCR sensitivity was 60·9% (95% CI 38·5-80·3), specificity 95·2% (91·7-97·5), and overall agreement 92·3% (88·5-95·0). Yield increased from 1·8% (95% CI 1·0-2·8) with symptom-restricted sputum testing to 3·2% (2·1-4·5) with symptom-agnostic sputum testing and 5·9% (4·5-7·7) when TS testing was implemented among sputum-scarce individuals, identifying 25 additional HHCs with positive molecular test results (86·2% increase). Operational indicators demonstrated successful implementation, with 2·3% specimen loss and valid molecular results for 93·8% who provided a TS.
INTERPRETATION: Despite lower per-test sensitivity than sputum testing, TS may 
provide a scalable strategy for expanding microbiological screening beyond 
sputum-dependent pathways, thereby substantially increasing tuberculosis 
detection among HHCs.
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OBJECTIVES: Mongolia has a high tuberculosis (TB) burden. This study aimed to 
assess the age-specific latent TB infection (LTBI) prevalence in a healthy 
population in Mongolia by using interferon-gamma release assays.
METHODS: This facility-based cross-sectional study was conducted from June 2024 
to March 2025 in Ulaanbaatar. Eligible participants were asymptomatic, aged ≥10 
years, had no previous TB treatment, and had no known contact with TB. LTBI was 
detected using the QuantiFERON-TB Gold Plus (QFT-Plus) assay. Sociodemographic 
data were collected using standardized questionnaires.
RESULTS: The overall QFT-Plus positivity rate in 766 eligible participants (mean 
age: 38.2 years; 47.1% female) was 33.4%. Age-specific positivity increased from 
7.9% (participants aged 10-19 years) to 46.1% (participants aged ≥60 years, P < 
0.0001). Sex was not associated with positivity (P = 0.652), although the rate 
was slightly higher in women aged 40-59 years than in men. Multivariable 
analysis confirmed that age was a significant predictor of QFT-Plus positivity, 
reflecting TB prevalence.
CONCLUSION: Ulaanbaatar's LTBI prevalence remains high, especially among older 
adults, suggesting a shift from recent transmission to remote infection 
reactivation. Although QFT-Plus positivity in young individuals remains high, 
our findings support the prioritization of targeted preventive strategies for 
older populations.
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Phase 2a trials in tuberculosis patients traditionally assess early bactericidal 
activity over two weeks, often using the time-to-positivity biomarker, followed 
by a phase 2b study typically lasting 8-week with time-to-event of culture 
conversion as the endpoint. This study investigated different machine learning 
models to predict the time-to-event of 2-month culture conversion in the REMoxTB 
trial with phase 2a time-to-positivity biomarker data and the impact of 
different phase 2a study lengths. Time-to-positivity at baseline and up to 
14 days or 28 days after two moxifloxacin-containing regimens and one control 
regimen were analyzed using nonlinear mixed-effects modeling. The final models 
were used to predict individual baseline time-to-positivity and 
time-to-positivity differences between 0 and 14 days or 0 and 28 days. The 
individual predictions served as features in the following machine learning 
analysis. Statistical metrics and Kaplan-Meier plots informed model selection. 
Bi-exponential and exponential decay models described the 14-day and 28-day 
time-to-positivity data, respectively. In the machine learning analysis, 
baseline time-to-positivity and/or time-to-positivity differences were ranked as 
the most important features in all models. Statistical metrics and Kaplan-Meier 
plots indicated a good fit to culture conversion at 8 weeks using 4-week phase 
2a information with a C-support vector classification model. Four-week 
time-to-positivity phase 2a data provided more information compared to the 
2-week time-to-positivity data for the prediction of culture conversion. The 
workflow demonstrated the potential of machine learning to predict the 
time-to-event of phase 2b culture conversion up to 8 weeks using 
time-to-positivity phase 2a biomarker information in a clinical trial assessed 
with pharmacometric analysis.
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OBJECTIVE: Paradoxical reactions (PR) in pediatric HIV-negative CNS tuberculosis 
remain underexplored. This study prospectively analyzes incidence and pattern of 
PR and its impact on functional outcome.
METHODS: Children (6 months-14 years) with newly diagnosed CNS Tuberculosis 
using the Lancet Consensus Scoring System, were enrolled. All participants 
received standard anti-tubercular therapy (ATT). Clinical evaluation, CSF 
analysis and neuroimaging were performed at baseline, during clinical worsening, 
or at 8 weeks. PR patterns defined as worsening or new tuberculosis lesions or 
symptoms following initial improvement after ≥10 days of ATT, were documented. 
Functional outcomes were assessed at 6-months using the Pediatric Cerebral 
Performance Category (PCPC) scale.
RESULTS: Of the 57 participants enrolled [04 with rifampicin resistance were 
excluded; 24/53 had deterioration within initial 12-weeks of which 17 children 
qualified for PR (32%; median onset-3.5 weeks; range: 2-7 weeks). Two children 
developed late-onset PR beyond 12 weeks. [Total PR = 19 (Early-17; Late-2)] 
Common clinical features included focal neurological deficits (47%) and fever 
(42%). Prominent radiological patterns were infarction (47%), new or enlarging 
tuberculomas (37%) and spinal arachnoiditis (37%). Thirteen of 19 cases required 
additional anti-inflammatory treatment. BMRC Stage 2 and 3 independently 
predicted PR. PR was associated with unfavourable outcome on PCPC scale 
(adjusted OR = 34.3; 95% CI: 3.42-343.71; p = 0.001).
CONCLUSION: PR occurs in approximately one-third of pediatric HIV-negative CNS 
tuberculosis cases, typically early in treatment. Early recognition is essential 
to distinguish PR from disease progression or drug resistance and to avoid 
inappropriate treatment modifications.
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Tuberculosis (TB) and diabetes mellitus (DM) represent a growing dual global 
health burden, with chronic hyperglycaemia recognized as a major modifier of 
host immunity against Mycobacterium tuberculosis (Mtb). Macrophages, central to 
pathogen recognition, phagocytosis, antigen presentation, and intracellular 
killing, may be particularly vulnerable to diabetic metabolic dysregulation. 
This study evaluated phenotypic and functional macrophage alterations in 
individuals with pulmonary TB, type 2 DM, TB-DM comorbidity, and healthy 
controls. Surface receptor expression was analysed by multicolour flow 
cytometry, while phagocytosis and intracellular bacterial clearance were 
assessed using FITC-labelled Mtb assays and colony-forming unit enumeration. 
Hyperglycaemia was associated with reduced CD11b, MARCO, and TLR2 expression 
alongside upregulation of the mannose receptor CD206, which correlated 
positively with HbA1c levels, indicating a shift toward a permissive M2-like 
phenotype. Phagocytic uptake of Mtb was significantly impaired and inversely 
correlated with HbA1c. Antigen-presenting capacity was selectively compromised, 
with reduced CD80 and CD86 expression in DM and TB-DM groups, while HLA-DR 
remained unchanged. Intracellular Mtb killing was markedly diminished in 
diabetic macrophages. These findings demonstrate that chronic hyperglycaemia 
profoundly disrupts macrophage innate immunity, contributing to increased TB 
susceptibility and poor infection control in diabetic populations.
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Pulmonary tuberculosis (TB) remains a major global health concern and may 
present with radiographic and laboratory findings that complicate timely 
diagnosis. Interferon-gamma release assays (IGRAs), including QuantiFERON-TB 
Gold, are blood tests that measure T-cell immune sensitization to Mycobacterium 
tuberculosis antigens; they do not distinguish latent infection from active 
disease and cannot exclude active TB. We report a 23-year-old immunocompetent 
Venezuelan-born man who presented with fever, night sweats, productive cough, 
and intermittent hemoptysis after approximately seven months of respiratory 
symptoms. Chest imaging demonstrated multilobar cavitary disease involving both 
upper lobes and the left lower lobe. Despite a negative QuantiFERON-TB Gold 
result, two sputum acid-fast bacilli smears were positive, M. tuberculosis 
nucleic acid amplification testing was positive, and mycobacterial culture 
confirmed the M. tuberculosis complex. The patient was placed in airborne 
isolation and treated with rifampin, isoniazid, pyrazinamide, and ethambutol. 
Public health authorities coordinated directly observed therapy, contact 
investigation, and outpatient sputum monitoring. This case demonstrates that a 
negative IGRA cannot rule out active pulmonary TB and that atypical multilobar 
cavitation should not lower clinical suspicion when epidemiologic, clinical, and 
microbiologic findings support the diagnosis.
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Tuberculous brain abscess mimicking metastatic disease.
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An 85-year-old, HIV-seronegative woman presented with subacute right-sided 
weakness and dysarthria. Neuroimaging revealed multiple rim-enhancing 
intracranial mass lesions, initially attributed to metastatic disease of unknown 
primary. Subsequent biopsy and excision yielded purulent material with abundant 
acid-fast bacilli; culture and molecular testing confirmed Mycobacterium 
tuberculosis. Histopathology demonstrated an exceptionally high mycobacterial 
burden and an absence of well-formed epithelioid granulomas, establishing a 
diagnosis of tuberculous brain abscess. A 12-month anti-tuberculosis therapy led 
to clinical and radiological resolution. This case illustrates an uncommon 
presentation of central nervous system tuberculosis that can closely mimic 
intracranial malignancy.
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BACKGROUND: Globally, one-in-two childhood tuberculosis (TB) case remains 
undiagnosed, and TB remains a leading cause of death among children under 
15 years despite favorable treatment outcomes. This study assessed trends in 
case notification and outcomes among children with TB across ten regions of 
Tanzania.
METHODS: We conducted a retrospective cross-sectional study using data from 
Tanzania's national electronic TB and Leprosy System for children diagnosed 
between 2018 and 2023. Mann-Kendall Tests were used to assess the existence of 
monotonic trends in TB notifications, and distribution of outcomes was analyzed 
using Wilcoxon rank-sum test or Pearson's Chi-squared test, and binary logistic 
regression at a 5% significance level.
RESULTS: 25,449 childhood TB cases were notified over six-year period, with 
14.4% (n = 3667) HIV/TB co-infected. Case notifications increased from 2688 in 
2018 to a peak of 5421 in 2022 then declined to 4493 in 2023 (p = 0.047). 
Significant differences in unfavorable treatment outcomes were observed between 
pre- and post-COVID-19 periods (OR 0.52, 95% CI 0.44-0.60). TB/HIV co-infection 
cases declined from 28.5% (n = 766) in 2018 to 8.9% (n = 400) in 2023 
(p = 0.002), while HIV-negative cases rose markedly (p = 0.027). Overall, 97.2% of children achieved favorable outcomes. Unfavorable outcomes were common among children who were HIV/TB co-infected, under five years, and 10-15 years.
CONCLUSION: Childhood TB case notifications increased significantly from 2018 to 
2023, indicating improved detection, though with notable regional and 
HIV-related disparities. Treatment outcomes were generally favorable. 
HIV-positive children and older age groups faced higher risks of unfavorable 
outcomes. Targeted interventions are needed to address disparities in case 
detection and treatment success.
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