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Tuberculosis is a deadly infectious disease, and the current BCG vaccine, being 
inconsistent in protecting against it, underscores the urgent need to develop 
better therapeutics. PPE65 is a surface-localized and highly immunogenic protein 
of Mycobacterium tuberculosis, and has been proposed as a potential vaccine 
target because of its ability to induce both humoral and cellular immunity. 
Hence, the present study outlines the systematic design and detailed 
computational and in vitro assessment of a novel multi-epitope vaccine against 
M. tuberculosis utilizing PPE65 protein as a core antigen. The designed vaccine 
construct (MtbPV), which integrates chosen immunodominant epitopes alongside 
TLR4 agonist RS-09 as an adjuvant, was found to be non-allergenic, non-toxic and 
highly antigenic. The 3D structure of MtbPV was constructed, and subsequent in 
silico docking and simulation analyses confirmed binding and steady interactions 
with human toll-like receptors. Computational disulfide engineering further 
enhanced structural stability, while immune simulations indicated strong 
activation of immune responses. Codon-adapted MtbPV sequence was cloned into 
pET-28a(+) expression vector, the protein was expressed in the bacterial system, 
and then purified using affinity chromatography. In vitro assays employing THP-1 
macrophages revealed MtbPV to elicit proinflammatory cytokines and activation of 
NF-κB signaling pathway, where macrophage activation and maturation surface 
markers were also observed to be upregulated. Blocking of TLR2/TLR4 hampered the 
cytokine production that indicate involvement of these host receptors in 
MtbPV-mediated immune response. Altogether, a polyepitopic vaccine construct, 
based on a mycobacterial virulence protein, was successfully designed, 
highlighting its potential as a promising vaccine candidate to combat 
tuberculosis.
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BACKGROUND: Central nervous system (CNS) granulomas present formidable 
diagnostic challenges in tuberculosis and neurocysticercosis-endemic regions, 
where empirical therapy based on imaging alone frequently results in 
misclassification and suboptimal outcomes.
OBJECTIVE: To evaluate the diagnostic accuracy of conventional and 
multiparametric MRI in differentiating CNS granulomas, correlate imaging 
findings with histopathological diagnoses, and assess 3-6 month clinical and 
radiological outcomes in a prospectively enrolled cohort.
METHODS: We conducted a prospective observational study (February 2016-August 
2017) of 30 consecutive patients with MRI-diagnosed CNS granulomas at a tertiary 
referral center. Comprehensive clinical assessment, multisequence MRI including 
diffusion-weighted imaging (DWI), apparent diffusion coefficient (ADC) mapping, 
and selective MR spectroscopy were performed. Stereotactic biopsy was undertaken 
for lesions demonstrating treatment failure or accessible progression. Primary 
endpoints included imaging-histopathology concordance and clinical/radiological 
response at 3-6 months.
RESULTS: The cohort comprised 22 females and 8 males (mean age 24.8 years, range 
11-56). Presenting features included headache (96.7%) and seizures (86.7%). 
Baseline MRI demonstrated lesions < 2 cm in 86.7%, ring enhancement in 80.0%, 
central T2 hypointensity in 66.7%, and conglomerate morphology in 53.3%. Initial 
radiological assessment favored tuberculoma in 63.3% and neurocysticercosis in 
20.0% of cases. Seven patients underwent stereotactic biopsy, revealing 
tuberculous pathology in 6 (85.7%) and neurocysticercosis in 1 (14.3%). 
Critically, among four patients with worsening lesions initially treated as 
neurocysticercosis, three (75.0%) proved tuberculous on histopathology. At 3-6 
month follow-up, 76.7% demonstrated clinical improvement, while 30.0% showed 
radiological worsening despite appropriate therapy.
CONCLUSIONS: Conventional MRI features of CNS granulomas demonstrate substantial 
overlap across etiologies, with significant potential for misdiagnosis in 
endemic settings. Multiparametric imaging enhances diagnostic confidence but 
cannot eliminate misclassification. Early tissue diagnosis of 
treatment-resistant or progressing lesions frequently alters management and is 
essential for optimal patient outcomes. These findings support a combined 
approach incorporating advanced imaging, serial clinical assessment, and timely 
biopsy when clinically indicated.

© 2026. Fondazione Società Italiana di Neurologia.

DOI: 10.1007/s10072-025-08614-9
PMID: 41484678 [Indexed for MEDLINE]

3. BMC Infect Dis. 2026 Jan 2. doi: 10.1186/s12879-025-12463-4. Online ahead of 
print.

Pre-extensively drug-resistant tuberculosis of the spine in a previously healthy 
young adult: case report.

Schreurs H(1), Dejaegher J(2), Decroo T(3), André E(4), Lorent N(#)(5)(6), 
Henckaerts L(#)(7)(8).

Author information:
(1)Department of Internal Medicine, University Hospitals Leuven, Herestraat 49, 
Leuven, Leuven, 3000, Belgium. hanne.1.schreurs@uzleuven.be.
(2)Department of Neurosurgery, University Hospitals Leuven, Leuven, Belgium.
(3)Unit of HIV and TB, Institute of Tropical Medicine, Antwerp, Belgium.
(4)Department of Microbiology, University Hospitals Leuven, Leuven, Belgium.
(5)Department of Chronic Diseases, Metabolism and Aging, BREATHE laboratory, KU 
Leuven, , Leuven, Belgium.
(6)Department of Respiratory Diseases, University Hospital Leuven, Leuven, 
Belgium.
(7)Department of Internal Medicine, University Hospitals Leuven, Herestraat 49, 
Leuven, Leuven, 3000, Belgium.
(8)Department of Microbiology, Immunology and Transplantation, KU Leuven, 
Leuven, Belgium.
(#)Contributed equally

DOI: 10.1186/s12879-025-12463-4
PMID: 41484560

4. BMC Immunol. 2026 Jan 2. doi: 10.1186/s12865-025-00795-4. Online ahead of print.

TZ1391: a computationally designed circular mRNA multi-epitope vaccine candidate 
against Mycobacterium tuberculosis via TLR3 immunomodulation.

Ali A(1), Alamri A(2), Mishra VK(3), Utegenova A(4), Askarova G(5), 
Baiduissenova A(6), Dusmagambetova A(7).

Author information:
(1)Immunology, Diagnostics & Research Discovery Lab (IDRDL), Department of 
Biochemistry, Abdul Wali Khan University Mardan (AWKUM), Mardan, 23200, 
Pakistan. awaisalibio@gmail.com.
(2)Department of Biochemistry, College of Science, King Saud University, Riyadh, 
11451, Saudi Arabia. abalamri@ksu.edu.sa.
(3)Chemistry Division, School of Advance Sciences and Languages, VIT Bhopal 
University, Sehore, Bhopal- Kothri Kalan, India.
(4)Department of Microbiology and Virology, Astana Medical University, Astana, 
Kazakhstan. utegenova.a@amu.kz.
(5)Department of Clinical Disciplines, Faculty of Medicine and Public Health, 
Al- Farabi Kazakh National University, Almaty, Kazakhstan.
(6)Department of Microbiology and Virology, Astana Medical University, Astana, 
Kazakhstan.
(7)Laboratory Department of City Polyclinic №5 of the Akimat of Astana, Astana 
Medical University, Astana, Kazakhstan.

Tuberculosis (TB), caused by Mycobacterium tuberculosis, remains a major global 
health burden due to latent infection, multidrug resistance, and the limited 
efficacy of the BCG vaccine. To address this challenge, we computationally 
designed and evaluated a circular mRNA-based multi-epitope vaccine candidate, 
TZ1391. Five experimentally validated M. tuberculosis antigens (ESAT-6, CFP-10, 
Ag85B, PPE18, and HspX) were used to predict immunodominant cytotoxic T 
lymphocyte (CTL), helper T lymphocyte (HTL), and B-cell epitopes. Three vaccine 
constructs (MTB-C1, MTB-C2, and MTB-C3) were assembled by integrating 20 CTL, 20 
HTL, and 20 B-cell epitopes with appropriate linkers, PADRE sequence, and innate 
immune adjuvants. Structural modeling using AlphaFold2 and GalaxyRefine 
confirmed stable, native-like conformations for all constructs, with MTB-C3 
showing the highest structural quality (GDT-HA = 0.8782; RMSD = 0.646 Å) and the 
greatest number of stabilizing disulfide bonds. Molecular docking against TLR3, 
TLR4, and TLR8 identified two top-performing candidates. MTB-C3 exhibited the 
strongest interaction with TLR3, achieving the lowest HDock score (- 480.53) and 
highest confidence score (0.9987), while MTB-C2 showed optimal binding to TLR4 
(ClusPro score - 1488.6; confidence 0.9700). Despite favorable TLR4 engagement 
by MTB-C2, MTB-C3 was prioritized as the lead candidate (TZ1391) due to its 
superior structural stability, reduced conformational fluctuations during 
molecular dynamics simulations, and stronger TLR3 binding free energy 
(ΔG_bind = - 173.25 ± 7.9 kcal/mol). Immune simulations further predicted that 
TZ1391 elicits a robust Th1-biased response, characterized by sustained IgG 
production, strong IFN-γ and IL-2 induction, and durable immune memory. Overall, 
the strong TLR3-mediated interaction, combined with enhanced structural 
stability and favorable immunogenic profiles, establishes TZ1391 as a promising 
multi-epitope vaccine candidate for further experimental validation against 
tuberculosis.
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INTRODUCTION: Tuberculosis (TB) in the Virgen del Rocío university hospital 
health area, included in the Seville Health District, Spain, exceeds the rate of 
17 cases/100,000 inhabitants. Within the Mycobacterium tuberculosis complex 
(MTBC), M. tuberculosis sensu stricto comprises seven phylogenetic lineages 
(L1-L4 and L7-L9). The objective of this work is to know the circulating 
lineages in the area.
METHODS: Molecular typing and sequencing were performed to identify circulating 
lineages from 2015 to 2022.
RESULTS: From 2015 to 2019, the following were identified: L4 (95.95%, n = 355), 
L2 (1.62%, n = 6), and L6 (1.08%, n = 4). From 2020 to 2022: L4 94.62% (n = 
123); L1 1.5% (n = 2); L3 1.5% (n = 2) and L2 0.76% (n = 1).
CONCLUSIONS: The emergence of different lineages in our area and their 
recognition are key to contributing to disease control. These findings 
demonstrate the need to continue surveillance and apply sequencing to understand 
and control the dynamics of TB transmission.

Copyright © 2025 Sociedad Española de Enfermedades Infecciosas y Microbiología 
Clínica. Published by Elsevier España, S.L.U. All rights reserved.
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PURPOSE: To describe the sociodemographic and epidemiological characteristics 
and healthcare utilization patterns-primary healthcare (PHC) use, emergency 
department (ED) visits, and hospital admissions-of children under 5 years of age 
born in Portugal between July 1, 2010, and June 30, 2021, and diagnosed with TB 
during the same period.
METHODS: This is a quantitative, observational cohort study of 58 children 
diagnosed with TB and reported to the National Epidemiological Surveillance 
System (SINAVE) before age 5. Data were obtained through linkage of five 
population-based databases. Descriptive statistics and bivariate analyses were 
conducted. Incidence rates of PHC, ED visits, and hospital admissions were 
calculated per 1000 person-days.
RESULTS: Most TB cases (81.0%) were diagnosed between ages 1 and 5; 55.2% were 
male, and 72.2% resided in metropolitan areas. Over half (58.6%) were 
unvaccinated with BCG. Unvaccinated children were diagnosed earlier than 
vaccinated peers (p < 0.01), though no significant differences were found in the 
clinical presentation of TB, risk factors, or healthcare utilization. Pulmonary 
TB was most common (51.7%), and 68.4% of children were hospitalized. PHC 
services were underutilized (32.7%), while ED visits were more frequent, 
primarily for infectious and respiratory conditions. One child died, with TB 
diagnosed post-mortem.
CONCLUSIONS: TB in young children remains a public health concern in Portugal, 
especially in unvaccinated populations. Strengthening PHC access and preventive 
care is essential to improve early detection and outcomes.
WHAT IS KNOWN: • TB causes substantial morbidity and mortality, particularly in 
children under 5 years of age. • Pediatric TB remains underdiagnosed and 
underrepresented in research, surveillance, and national policies.
WHAT IS NEW: • BCG vaccination was associated with later onset of TB. • Children 
under five with TB represent a particularly vulnerable group; thus, it is 
critical to promote preventive care to ensure early diagnosis and effective 
follow-up.
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Mycobacterium celatum is a slow-growing, non-tuberculous mycobacterium with 
occasional branching morphology that has been reported mainly in 
immunocompromised human patients and rarely in other animal species. A 5-y-old 
female ferret was presented to a veterinary clinic with a history of anorexia 
and lethargy; peripheral lymphadenopathy, splenomegaly, and pneumonia were 
detected. Despite treatment, progressive deterioration of the ferret's health 
led to euthanasia of the animal. Autopsy revealed numerous small 1-4-mm white 
nodules in the lung, spleen, and kidneys. Histologically, the kidney and lung 
nodules were pyogranulomas containing slender, elongate acid-fast bacilli with 
occasional branching. Bacterial culture was negative after 5 d of aerobic 
incubation. A PCR assay of kidney tissue was positive for Mycobacterium spp., 
with 100% DNA sequence similarity to M. celatum. M. celatum can cause systemic 
infection in humans and animals resembling tuberculoid mycobacterial infection. 
The diagnosis can be challenging due to cross-reactivity with 
tuberculosis-specific molecular assays and slow growth on bacterial culture. 
Although M. celatum has been reported elsewhere in ferrets more commonly than in 
other animals, M. celatum has not been reported previously in any animal species 
in North America, to our knowledge. M. celatum should be included as a potential 
pathogen in systemic mycobacterial infections, especially in ferrets.
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BACKGROUND: India faces the highest burden of human and bovine tuberculosis (TB) 
globally. Despite this, the association between human TB and livestock exposure 
remains poorly understood. This exploratory study aimed to evaluate the 
association between human TB and livestock contact in Wardha district, 
Maharashtra, India.
METHODS: A case-control study was conducted from 01/03/2021 to 31/03/2022. Cases 
were microbiologically confirmed TB patients in HDSS villages, while controls 
were asymptomatic individuals from the same villages without TB history. 
Livestock in these households (HHs) were screened for TB using 
Interferon-Gamma-Release-Assay (IGRA), Single Cervical-Test (SCT), and 
Comparative-Cervical-test (CCT). Additionally, community-pooled milk samples 
were cultured for Mycobacterium tuberculosis complex. Fisher's exact test was 
used to calculate crude odds ratios and logistic regression for adjusted odds 
ratios (AOR) with 95% confidence intervals (CI). A post hoc exploratory analysis 
to understand the relationship between effect size and sample size requirements 
was done.
RESULTS: The study included 52 cases and 205 controls, with a median age of 36.5 
years (56% men) and 38.5 years (74% men), respectively. Analysis revealed that 
ownership of livestock and direct contact with cattle did not significantly 
alter TB risk in humans. Contact with goats showed a marginal association with 
human TB (AOR: 3.0; 95% CI: 1.0-9.2; p = 0.05). Of 290 livestock screened for 
TB, none tested positive by confirmatory tests (CCT/IGRA). While 10.2% of cattle 
showed reactivity to the SIT, this likely represents cross-reactivity with 
environmental mycobacteria. All bulk milk samples (n = 201) tested negative for 
MTBC. Post-hoc power analysis revealed that the study had limited statistical 
power (41%) to detect the observed association with goat contact.
CONCLUSION: This study found no evidence of bovine TB in livestock or milk 
samples. While contact with goats showed a marginal association requiring 
further investigation, livestock ownership and raw milk consumption did not show 
strong associations with human TB. The absence of confirmed TB in animals 
suggests zoonotic transmission is not a significant contributor to human TB in 
this setting. The results highlight the need for larger, regionally diverse 
studies to better understand livestock-associated TB risk factors in India.

Copyright: © 2026 Maity 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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Mycobacterium bovis (M. bovis), a member of Mycobacterium tuberculosis complex, 
can cause tuberculosis in both adults and children. Our study aimed to identify 
the clinical and laboratory features of children with M. bovis infection. This 
retrospective descriptive study sampled a cohort of consecutive cases diagnosed 
as M. bovis infection by culture positivity from October 2013 through May 2023. 
Epidemiological data were obtained on gender, age, region of residence, clinical 
signs, exposure, treatment, and outcome. The analysis was performed using 
descriptive statistics. M. bovis was found to be the causative agent in seven of 
25 patients with culture-confirmed tuberculosis, but M. bovis mostly caused 
extrapulmonary disease, the most frequent clinical form being cervical 
lymphadenitis. The most common symptoms were fever and neck swelling. No 
resistance was detected, except to pyrazinamide, in the strains. M. bovis has a 
significant disease burden in children. Advanced typing is recommended for M. 
tuberculosis complex culture positivity to determine the appropriate treatment 
regimen.
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BACKGROUND: Tuberculosis (TB) is caused by Mycobacterium tuberculosis. Treatment 
regimen with the first-line anti-tubercular drug remains the foundation of 
treatment for drug-sensitive TB. The fixed-dose combination of drugs regime is 
associated with adverse drug reactions (ADRs) such as drug-induced liver injury 
(DILI), myalgia, arthralgia, hearing loss, gastrointestinal disturbances, visual 
disturbances, central nervous disorders and hypersensitivity reactions.
AIMS: This study aimed to analyse the spectrum and severity of ADRs with 
emphasis on DILI.
METHODS: This retrospective study was conducted from 2015 to 2023 at a tertiary 
care teaching hospital. A total of 108 patients were included in the study. The 
spectrum of ADRs was classified as per the World Health Organization systems 
organ classes. The seriousness of the reaction was classified as serious and 
non-serious. The severity of DILI was categorized into five grades.
RESULTS: A total of 126 ADRs were reported. DILI was the most reported ADR 
followed by vomiting and itching.
CONCLUSION: This study seeks to enhance the clinicians' understanding of the 
diverse ADRs linked to anti-TB treatment, encouraging them to provide better 
patient counselling, prioritise safety and actively report even mild ADRs.

Copyright © 2026 Nigerian Postgraduate Medical Journal.
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Tuberculosis is one of the most important causes of death in the world. The 
emergence and increased prominence of multidrug-resistant strains of 
Mycobacterium tuberculosis (Mtb), non-susceptible to currently available 
therapies, has toughened the fight to eradicate this disease. This study focuses 
on further investigating the therapeutic potential of promising antitubercular 
compounds, namely, isoniazid (INH), and three INH derivatives, 
N'-decanoylisonicotinohydrazide (INH-C10), 
N'-(E)-(4-phenoxybenzylidene)isonicotinohydrazide (N34) and 
N'-(4-phenoxybenzyl)isonicotinohydrazide (N34red). INH-C10 and N34 have been 
selected due to their high selectivity index against the Mtb mutant bearing the 
primary mutation responsible for INH drug resistance. In opposition, N34red, 
which differs from N34 only in the saturation of the N' = C bond, exhibits a 
poor selectivity index. Moreover, INH-C10 and N34 interact with human serum 
albumin and model lipid membranes mimicking the human cell plasma membrane, 
showing their promising potential. In the current study, the interaction of 
these compounds with models of the lung surfactant (LS) and of the mycolic acid 
(MA)-enriched Mtb cell wall was assessed, in order to further explore their 
ability to interact with and cross the various biological barriers to be 
encountered on their way to the molecular target inside Mtb. We show that all 
the INH derivatives were able to interact with both the LS and the mycolic 
acid-enriched cell wall models. INH-C10 and N34 had a smaller impact than N34red 
on the pulmonary surfactant model. On the other hand, INH-C10 promoted the most 
extensive perturbation of the MA-enriched cell wall model, which correlates well 
with the previously shown ability of this compound to incorporate into and 
disturb gel-phase lipid bilayers. This indicates that INH-C10 may penetrate a MA 
rich barrier more easily, reaching higher intracellular levels, and increase its 
permeability. These traits contribute to explain the high antimicrobial activity 
of this derivative against the most common drug-resistant Mtb mutant.
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Immunocompetent and experimentally accessible alveolar systems to study human 
respiratory diseases are lacking. Here, we developed a single-donor human 
induced pluripotent stem cell-derived lung-on-chip (iLoC) containing type II and 
I alveolar epithelial cells, vascular endothelial cells, and macrophages in a 
microfluidic device that mimic lung three-dimensional mechanical stretching and 
air-liquid interface. Imaging and single-cell RNA sequencing analysis revealed 
that the iLoC recapitulated cellular profiles present in the human distal lung. 
Infection of the iLoC with the human pathogen Mycobacterium tuberculosis (Mtb) 
showed that both macrophages and epithelial cells were infected but not 
permissive to bacterial replication. Stochastically, large macrophage clusters 
containing necrotic macrophages supporting Mtb replication were observed. A 
genetically engineered autophagy-deficient iLoC revealed that after Mtb 
infection, macrophage necrosis was higher upon ATG14 deficiency without 
bacterial replication. Together, we report an autologous, genetically tractable 
human alveolar model to study lung diseases and therapies.
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Mycobacterium tuberculosis disrupts the membrane of the Mycobacterium-containing 
vacuole (MCV) via its EsxA virulence factor, secreted via the ESX-1 system. We 
identified how pathogenic Mycobacterium marinum exploits host sterol-rich 
membrane microdomains to induce MCV damage during infection of Dictyostelium 
discoideum and murine microglial BV-2 cells. Transcriptomic and protein analyses 
revealed that vacuolinC is specifically induced in response to EsxA-mediated 
damage. Vacuolins initially associate with the MCV in a patchy distribution, 
coinciding with sterol-rich microdomain formation before entirely coating the 
MCV. Functional assays demonstrate that membrane microdomains potentiate 
l-leucyl-l-leucine methyl ester and EsxA-mediated membrane damage. Knockout of 
vacuolins and sterol depletion drastically reduce EsxA partitioning into 
membranes in vitro and decrease MCV damage and Mm escape to the cytosol, thereby 
substantially impairing Mm intracellular growth and phenocopying in Dd and 
microglial cells the attenuation of the Mm ΔRD1 mutant lacking ESX-1. Our 
results highlight host membrane microdomains as critical platforms exploited by 
virulent mycobacteria across evolutionary distant host phagocytes, thus 
representing potential therapeutic targets.
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INTRODUCTION: Tuberculosis (TB) and HIV co-infection remain a significant public 
health challenge in Indonesia. Therefore, this study aims to identify the 
determinants and epidemiological characteristics of TB-HIV co-infection using 
data from the 2023 national TB registry.
METHODS: The study procedures were carried out using a cross-sectional design, 
analysing univariate, bivariate and multivariate associations between TB-HIV 
coinfection status and demographic, clinical and health service factors among 
patients with TB.
RESULTS: Among 22 698 patients with TB, 94.8% were HIV negative, with a 
predominance of males (58.8%) and adults aged 30-59 years (49.8%). The majority 
of the patients were treated in healthcare facilities located in Western 
Indonesia, had pulmonary TB (93.8%), bacteriological diagnosis (55.5%) and 
achieved a cure (85.9%), while the remaining 14.1% included patients who died, 
were lost to follow-up, or had incomplete treatment outcomes. The most common 
nutritional status among patients was normal nutritional status (44.4%). In the 
multivariate analysis, clinical diagnosis remained the strongest predictor of 
TB-HIV co-infection (OR 2.446; 95% CI 2.154 to 2.778; p<0.001). Other 
significant predictors included male sex (OR 2.096; 95% CI 1.835 to 2.395), 
extrapulmonary TB (OR 1.337; 95% CI 1.075 to 1.662) and undernourished status, 
which showed lower odds of TB-HIV co-infection compared with overweight or obese 
patients (OR 0.809; 95% CI 0.676 to 0.967).
CONCLUSIONS: This study highlights TB-HIV co-infection as the primary outcome, 
emphasising the role of demographic, clinical, nutritional and regional 
disparities in influencing co-infection risks. The findings underscore the need 
for integrated TB-HIV diagnostic and management strategies, including 
nutritional support and targeted interventions focusing on high-risk populations 
and health service accessibility to strengthen early detection and treatment 
outcomes.
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BACKGROUND: Extrapulmonary tuberculosis (EPTB) accounts for 15-20 % of TB, but 
necrotic retroperitoneal lymphadenopathy is exceptionally rare, particularly in 
immunocompetent hosts.
CASE PRESENTATION: A 32-year-old immunocompetent man from Peru presented with 
two weeks of severe abdominal pain and intermittent fever. CT revealed 
conglomerate necrotic retroperitoneal lymph nodes encasing the pancreatic head 
and major vessels. Image-guided biopsy showed necrotizing granulomas; acid-fast 
bacilli smear and GeneXpert MTB/RIF confirmed Mycobacterium tuberculosis. Chest 
CT demonstrated additional necrotic mediastinal nodes without parenchymal 
disease. Standard therapy (2HRZE/4HR) was initiated; due to partial radiologic 
response at six months, isoniazid-rifampicin was extended to complete ten 
months, achieving full clinical and imaging resolution.
LITERATURE REVIEW: A structured search identified seven additional 
immunocompetent adults with necrotic retroperitoneal lymphadenopathy. Abdominal 
pain predominated; CT consistently showed multiple necrotic nodes. Final 
diagnoses were tuberculosis (3/7), high-grade B-cell lymphoma (2/7), 
Kikuchi-Fujimoto disease (1/7), and metastatic esophageal carcinoma (1/7). All 
cases required tissue confirmation.
CONCLUSIONS: Necrotic retroperitoneal lymphadenopathy is an uncommon 
manifestation of TB that can mimic malignancy. In patients from TB-endemic 
settings, TB should remain high in the differential when CT demonstrates 
necrotic retroperitoneal nodes. Early image-guided biopsy with mycobacterial 
testing is decisive. Drug-susceptible disease generally responds to standard 
six-month therapy, although extended treatment may be warranted for delayed 
radiologic response.
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BACKGROUND: Pulmonary actinomycosis is a rare, indolent infection that 
frequently mimics pulmonary tuberculosis, malignancy, or chronic fungal disease, 
resulting in delayed diagnosis-particularly in regions where tuberculosis and 
aspergillosis are endemic.
CASE PRESENTATION: A 33-year-old immunocompetent male presented with four months 
of fever, night sweats, weight loss, and progressive dry cough, followed by 
massive hemoptysis. Chest CT showed a cavitary right upper lobe lesion with an 
intracavitary ball-like component suggesting aspergilloma. Extensive 
microbiological investigations for tuberculosis, fungal infection, and other 
pathogens were negative. Due to massive hemoptysis and diagnostic uncertainty, 
the patient underwent VATS resection. Histopathology confirmed pulmonary 
actinomycosis, showing PAS-D-positive filamentous aggregates consistent with 
Actinomyces. He was treated with amoxicillin-clavulanate for six months, with 
complete radiological resolution.
CONCLUSIONS: This case highlights the diagnostic complexity of pulmonary 
actinomycosis in young immunocompetent individuals, the importance of 
considering it among TB and fungal mimics, and the crucial role of surgical 
biopsy for definitive diagnosis in complex presentations.
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Miliary tuberculosis (TB) is a rare but severe manifestation in infancy. 
Hypercalcaemia, well documented in granulomatous diseases like TB and 
sarcoidosis in adults, is infrequently reported in children. Nephrogenic 
diabetes insipidus induced by hypercalcaemia is a known complication. A female 
infant with right-sided neck swelling for 1 month (fine-needle aspiration showed 
tubercular lymphadenitis), on four-drug anti-tubercular therapy (ATT), admitted 
with complaints of polyuria, polydipsia and progressive weight loss over the 
last 2 weeks. Her father was on ATT for pulmonary TB. Investigations revealed 
hypercalcaemia with suppressed parathyroid hormone, elevated 25-hydroxyvitamin 
D3 and 1,25-dihydroxyvitamin D3, high urinary calcium-to-creatinine ratio and 
dilute polyuria. Despite adequate hydration and ATT, hypercalcaemia persisted, 
necessitating corticosteroids, furosemide and a single dose of intravenous 
zoledronic acid. The child improved significantly with this approach. 
Hypercalcaemia in paediatric TB, although rare, can be a life-threatening 
emergency. Prompt recognition and multimodal treatment are crucial steps in 
management of the condition.
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Tuberculosis (TB) remains a major public health concern in endemic regions, with 
varied and sometimes unusual clinical manifestations in children. TB may present 
with cutaneous manifestations known as tuberculids, which are a type of 
hypersensitivity reaction to mycobacterial TB elsewhere in the body. Lichen 
scrofulosorum (LS) is one of the tuberculids. Here we present a case of a 
preschool-aged boy who presented with disseminated TB and cutaneous findings 
such as multiple soft tissue swellings over limbs along with LS. The child was 
treated with anti-tubercular therapy along with nutritional support. He showed 
resolution of skin and respiratory symptoms within weeks, with no recurrence or 
adverse effects on follow-up. Our case highlights a rare cutaneous manifestation 
of disseminated TB in children. In endemic regions, early recognition of these 
cutaneous signs in children with constitutional symptoms of TB is crucial for 
timely diagnosis and management of TB.
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OBJECTIVES: Sputum-based diagnostic methods for pulmonary tuberculosis (TB), 
including culture and nucleic acid amplification tests, provide high sensitivity 
and specificity. However, these methods rely on the patients' ability to produce 
sputum. In cases where sputum cannot be obtained, invasive procedures like 
bronchoscopy may become necessary. Our objective was to evaluate the diagnostic 
accuracy of face mask sampling (FMS) as a non-invasive alternative.
METHODS: Adults with microbiologically confirmed pulmonary TB who had received 
fewer than three days of anti-TB therapy were recruited in Chişinău, Moldova. 
FMS was conducted and samples were analyzed on-site using Xpert MTB/RIF Ultra. 
Diagnostic performance was compared to conventional methods including sputum 
Xpert MTB/RIF Ultra and culture, which was considered a combined reference 
standard.
RESULTS: Between April 2024 and February 2025, a total of 117 adults were 
enrolled. Of these, 88.0% (103/117) tested positive by sputum culture and/or 
Xpert MTB/RIF Ultra. Among participants testing positive by this combined 
reference standard, 59.2% (61/103) tested positive by FMS. Compared against 
sputum culture and sputum Xpert MTB/RIF Ultra, the sensitivity of FMS was 64.4% 
(95% CI: 54.4%-74.4%) and 58.3% (95% CI: 48.1%-68.0%), respectively. Among 90 
participants with a positive sputum culture, FMS was positive in 6.0% (5/90) 
that were negative by sputum Xpert MTB/RIF Ultra.
CONCLUSION: These findings highlight the potential additive yield and 
complementary role of FMS. Where resources allow, FMS may serve as a valuable 
diagnostic tool used in parallel to conventional diagnostics to enhance the 
rapid detection of pulmonary TB in adults.
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Tuberculosis (TB) remains a global health challenge requiring rapid and reliable 
diagnostic tools. Here, azide-functionalized magnetic nanoparticles (MNPs-N₃) 
were synthesized, characterized, and applied for one-tube detection of 
Mycobacterium tuberculosis (Mtb) in sputum. Structural analyses including 
Fourier-transform infrared (FT-IR), transmission electron microscopy (TEM), 
scanning electron microscopy (SEM), dynamic light scattering (DLS), and 
vibrating sample magnetometry (VSM) confirmed successful functionalization, 
uniform morphology, and preserved superparamagnetism. MNPs-N₃ were integrated 
into modified Ehrlich-Ziehl-Neelsen (MNPs-N₃-assisted EZN staining) and 
auramine-rhodamine (MNPs-N₃-assisted AR staining) staining protocols to enhance 
bacterial capture and visualization without decontamination or centrifugation. 
Control experiments using non-functionalized magnetic nanoparticles showed no 
bacterial co-localization, supporting the specificity of the azide-mediated 
interaction. The entire process was completed within one hour, offering a rapid 
alternative to conventional culture requiring ≥ 41 days. Using Mycobacterial 
Growth Indicator Tube (MGIT) culture as the reference, MNPs-N₃-assisted AR 
staining achieved 99 % sensitivity and 97 % specificity, outperforming 
MNPs-N₃-assisted EZN staining (95 % and 96 %, respectively). Diagnostic indices, 
including Youden index (0.96) and F1-score (0.98), demonstrated excellent 
agreement with culture results. These findings establish MNPs-N₃ as a fast, 
efficient, and cost-effective tool for Mtb diagnosis. The single-tube workflow 
minimizes contamination risk and simplifies laboratory handling, supporting 
potential application in resource-limited settings. Further optimization and 
large-scale clinical validation are still warranted.
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Diabetes mellitus and tuberculosis represent two concurrent conditions that have 
posed significant challenges to global public health. A comprehensive 
investigation into new strategies for co-managing both conditions is essential, 
given the possible drug interactions. Trixis angustifolia DC. is a plant 
commonly used in Mexican traditional medicine and has potential 
antimycobacterial and hypoglycemic properties. This study aimed to investigate 
the chemical composition of the ethyl acetate extract of T. angustifolia (TxAcE) 
and its antimycobacterial, hypoglycemic, and hypolipidemic activities. The 
structures of the isolated compounds were determined by NMR and mass 
spectrometry. The in vitro antimycobacterial activity of TxAcE and isolated 
compounds was determined by the Microplate Alamar Blue Assay. The hypoglycemic 
and hypolipidemic activities of TxAcE (50, 100, and 200 mg/kg p.o.) were 
investigated using alloxan-induced diabetes and Triton WR-1339-induced 
hyperlipidemia models in mice, respectively. The TxAcE and the mixture of two 
new trixanolides (1a and 1a') isolated from T. angustifolia exhibited 
antibacterial activity against M. tuberculosis H37Rv, showing a minimum 
inhibitory concentration of 6.25 µg/mL. In diabetic mice treated with TxAcE (200 
mg/kg) for 15 days, non-fasting blood glucose and LDL-C levels were 
significantly reduced, while HDL-C levels were increased. Treatment with 50 and 
100 mg/kg of the TxAcE reduced TG, VLDL-C, and LDL-C levels and increased HDL-C 
levels in Triton WR-1339-induced hyperlipidemic mice. These findings suggest 
that T. angustifolia is a promising source of natural antimycobacterial agents. 
Combined with its hypoglycemic and hypolipidemic effects, this plant has the 
potential to be valuable for future research in co-managing both diabetes 
mellitus and tuberculosis.
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BACKGROUND: Tuberculosis in Indonesia remains a serious public health concern, 
as the country has the third-largest number of multidrug-resistant tuberculosis 
(MDR-TB) patients in the world. Bedaquiline and levofloxacin are the primary 
drug regimen for MDR-TB treatment in Indonesia. This study aimed to investigate 
whether the Cmax/MIC of bedaquiline and levofloxacin differs between patients 
with sputum conversion and those without sputum conversion during the first four 
months of MDR-TB treatment in Indonesia.
METHODS: A cohort study was performed in adult patients (18-65 years old) 
treated with the 18-24-month oral regimen. Patients were excluded if they were 
pregnant or HIV positive, with uncontrolled diabetes, or had any of the 
following severe conditions: cancer, digestive, cardiovascular system disorders, 
hepatic, or renal problems. Two blood samples were collected to measure the 
plasma concentrations of bedaquiline and levofloxacin using liquid 
chromatography-tandem mass spectrometry (LC-MS/MS). Mycobacterium tuberculosis 
(Mtb) isolates from patients' sputum were used to determine the MIC of 
individual drugs using liquid growth media (MGIT).
RESULTS: Among the 74 patients enrolled, 16 dropped out during the four-month 
follow-up period. Blood samples were successfully obtained 1-2 hours after drug 
administration from 48 patients and 4-6 hours after drug administration from 32 
patients, which were used for pharmacokinetic analysis. Sputum conversion was 
detected in 84.5% of patients during four months of the MDR-TB treatment. The 
mean Cmax/MIC ratio of bedaquiline was higher in the sputum conversion group 
compared with the non-conversion group (9.10 vs. 1.65, respectively). Meanwhile, 
a small difference in the Cmax/MIC ratio of levofloxacin was observed between 
the sputum conversion group and the non-conversion group; it was not significant 
(45.64 vs. 41.72, respectively; p = 0.941).
CONCLUSIONS: Cmax/MIC of bedaquiline was higher in MDR-TB patients with sputum 
conversion compared to those without conversion within the first four months of 
treatment, suggesting a potential relationship between Cmax/MIC of bedaquiline 
and sputum conversion, which was not seen in the levofloxacin cases. However, 
the application of clinical practice should be carefully considered and 
supported by further study in various settings.
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Prior exposure of airway epithelial cells to mycobacteria reduces subsequent 
Mycobacterium tuberculosis infection and resulting inflammation.

Barclay AM, Ninaber DK, Walburg KV, Hiemstra PS, Ottenhoff THM, van der Does AM, 
Joosten SA.

Repeated exposures to Mycobacterium tuberculosis (Mtb) and related species may 
influence host responses, which in turn may affect vaccine efficacy and could 
even render the host less or more susceptible to progression to active 
tuberculosis disease. Using well-differentiated primary human bronchial 
epithelial cells (PBEC), we investigated the effect of a prior exposure of the 
epithelium to Mtb and M. bovis (BCG) on the intracellular infection efficiency 
of Mtb and M. avium (Mav) during a second exposure, and measured cytokine and 
antimicrobial peptide secretion. PBEC that were first exposed to BCG were 
significantly more resistant to subsequent infection with Mtb. A similar trend 
was observed in PBEC that were previously exposed to Mtb, although to a lesser 
magnitude compared to BCG pre-exposure. Furthermore, while the first exposure to 
mycobacteria induced inflammatory cytokine secretion by PBEC, cytokine secretion 
was dampened upon a secondary exposure to Mtb, most strongly in previously 
BCG-exposed cells. Secretion of the antimicrobial peptide hBD-2 was not affected 
by sequential exposures. In conclusion, repeated exposure of differentiated 
airway epithelial cells to mycobacteria reduced intracellular infection and 
inflammation.
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BACKGROUND: Paediatric drug-resistant tuberculosis (DR-TB) remains a significant 
challenge, especially in high-burden countries like India. While bedaquiline 
(BDQ) and delamanid (DLM) are shown to be successful in treating 
multi-drug-resistant TB (MDR-TB) in older children, evidence of their safety and 
effectiveness in children under 5 is limited. We set out to evaluate the 
clinical outcomes and safety of BDQ and concurrent BDQ and DLM-based regimens in 
children under 5 years with DR-TB in a tertiary care Mumbai, India.
METHODS: A retrospective study was conducted on 23 children under 5 years 
diagnosed with DR-TB and treated with BDQ or BDQ and DLM-based longer oral 
regimens between December 2021 and May 2024. Data on treatment regimens, drug 
resistance patterns, adverse effects, and outcomes were collected. Treatment was 
stopped based on clinico-radiological response.
RESULTS: Among the 23 children, 8 (34.78%) completed treatment, 12 (52.17%) were 
still undergoing therapy, 1 (4.34%) was lost to follow-up, and 2 (8.69%) died. 
For those who completed treatment, the average duration of treatment was 19.25 
months. Weight gain was observed in 19 (82.6%) patients. Adverse drug reactions 
were noted in 8 (34.78%) patients, of which 2 (25%) had vomiting, 2 (25%) had 
hallucinations, 1 (12.5%) had psychosis, 4 (50%) had anaemia, and 3 (37.5%) had 
QTcF prolongation while on treatment.
CONCLUSION: BDQ and DLM-based regimens appear effective and generally well 
tolerated in treating DR-TB in children under 5. However, a longer course of 
treatment of over 18 months is required. Careful monitoring for side effects, 
especially QTc prolongation, remains critical.
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Tuberculosis (TB) remains a major global health challenge, aggravated by 
limitations of current chemotherapeutic regimens, including poor oral 
bioavailability, systemic side effects, and patient noncompliance. This study 
aimed to develop and evaluate macrophage-targeted, mannose-conjugated solid 
lipid nanoparticles (Mn-ETB-SNs) for enhanced oral delivery of ethylbutol (ETB), 
a first-line anti-TB drug. The Mn-ETB SNs were fabricated using high-pressure 
homogenization followed by surface mannosylation through Schiff's base formation 
between mannose and amine-functionalized nanoparticles. The prepared 
formulations were characterized for particle size, ζ-potential, drug loading, 
entrapment efficiency, morphology, and stability. In vitro release, GI 
stability, cytotoxicity, and cellular uptake studies using J774A.1 macrophages 
were conducted. Further, in vivo pharmacokinetic and biodistribution studies 
were performed in Sprague-Dawley rats. The optimized Mn-ETB-SNs exhibited a 
uniform particle size of approximately 491 nm, a high entrapment efficiency of 
around 84%, and spherical morphology with stable physicochemical properties 
under varied storage and GI conditions. Mannosylation significantly enhanced 
macrophage uptake by 2.02-fold compared to unconjugated nanoparticles, as 
confirmed through fluorescence-activated cell sorting (FACS) and fluorescence 
microscopy. In vivo pharmacokinetic studies demonstrated an 8.5-fold increase in 
ETB bioavailability with Mn-ETB-SNs compared to the pure drug, accompanied by 
prolonged circulation and reduced hepatic metabolism. Biodistribution analysis 
revealed preferential and sustained lung accumulation, with Mn-ETB-SNs achieving 
4.74-fold higher pulmonary concentrations at 48 h compared to free drug, owing 
to mannose receptor-mediated uptake by alveolar macrophages. Collectively, the 
findings highlight the potential of orally administered Mn-ETB-SNs as a 
promising nanocarrier system for targeted TB therapy. The developed formulation 
offers improved bioavailability, site-specific drug delivery, and enhanced 
pulmonary targeting, addressing key limitations of conventional TB treatment.
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Developing rapid, non-sputum-based tests is a global priority to improve the 
diagnosis and timely treatment of tuberculosis (TB). In this study, we evaluated 
the detection limit, precision, stability, and lot-to-lot variation of a 
next-generation rapid diagnostic test (RDT), the plasmonic fluor (PF)-enhanced 
urinary lipoarabinomannan lateral flow assay (PF-LAM). We also assessed the 
diagnostic performance of PF-LAM, Alere Determine TB LAM Ag (AlereLAM), and 
electrochemiluminescence LAM assay (EclLAM), a highly sensitive laboratory-based 
test by comparing with microbiology reference standard (MRS) that includes 
molecular testing (Xpert MTB/RIF) and culture. Two sub-studies were conducted 
using banked urine samples. First, a preclinical study involving 399 
well-characterized urine samples was conducted to determine assay cutoff and 
assess PF-LAM performance compared with Alere LAM. Second, a diagnostic accuracy 
assessment study was conducted using 77 blinded samples to compare the 
performance of PF-LAM to EclLAM. In the preclinical study, when compared with 
MRS, the AlereLAM showed a sensitivity of 5.5% (95% CI: 3.1%-9.6%) and a 
specificity of 98.5% (95% CI: 95.6%-99.6%), while PF-LAM exhibited a sensitivity 
of 33.8% (95% CI: 27.4%-40.6%) and the same specificity of 98.5% (95% CI: 
95.6%-99.6%). In the diagnostic accuracy study, when compared with MRS, PF-LAM 
achieved a sensitivity of 58% (95% CI: 41%-73%) and a specificity of 98% (95% 
CI: 88%-100%), while EclLAM showed a sensitivity of 42% (95% CI: 27%-59%) and a 
specificity of 95% (95% CI: 85%-99%). Overall, PF-LAM demonstrated better 
analytical and diagnostic sensitivity compared with EclLAM and significantly 
better performance compared with AlereLAM, while exhibiting high precision and 
minimal lot-to-lot variability.
IMPORTANCE: To the best of our knowledge, this study uniquely reports a rapid 
diagnostic test, plasmonic fluor-enhanced urinary lipoarabinomannan lateral flow 
assay (PF-LAM), outperforming an electrochemiluminescence-based laboratory 
assay. PF-LAM demonstrated promising analytical and diagnostic performance with 
minimal lot-to-lot variability, positioning it as a helpful tool for non-sputum 
tuberculosis diagnostics.
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BACKGROUND: Tuberculosis (TB) has been recognized as one of the major public 
health problems in Ethiopia over the past 50 years. It is the leading cause of 
morbidity, the third leading cause of hospitalization, and the second leading 
cause of death. Successful treatment outcomes are crucial in order to improve 
the Tuberculosis management program. This study is aimed to assess treatment 
outcomes of TB and the factors that influence the observed treatment outcomes in 
TB patients of Nekemte public health facility.
METHOD: An institutional-based cross-sectional study design was conducted in 
Nekemte town public health care facilities from November 1 to November 30, 2021. 
The data were collected by using a checklist from TB registration logbook, 
patient medical cards, and laboratory requests. The data was entered into Epi 
data version 3.1 and analyzed using SPSS version 24. The variables associated 
with the treatment outcomes were selected using bivariable and multivariable 
logistic regression analysis. The level of significance was expressed by the 
adjusted odds ratio (AOR) with a 95% confidence interval (CI). A variable with a 
p-value less than 0.05 was considered statistically significant.
RESULT: Successful treatment outcomes of the TB patients were 77.3% (95%CI: 
74.6, 79.8). Urban residency (AOR = 2.8, 95% CI: 1.8-4.34), absence previous 
treatment history (AOR = 3.5, 95% CI: 1.34-9.164), absence of history of 
comorbidity (AOR = 13.9, 95% CI:7.1-27.33), and patients who had DOTs supporter 
(AOR = 7.7, 95% CI: 3.9 -15.11) were significantly associated with successful TB 
treatment outcomes.
CONCLUSION AND RECOMMENDATION: The study found that TB treatment success rates 
were below national and global targets. Factors such as urban residency, absence 
of previous TB treatment, absence of comorbidity, DOTs supporter was found to be 
the significant predictors of TB treatment outcome. To improve success rates, it 
is recommended to expand access to trained DOTs supporters, particularly in 
rural areas, and prioritize monitoring of high-risk populations, including 
patients with a history of TB treatment, additionally, educate family members on 
supporting treatment adherence and addressing co-morbidities through integrated 
care models will contribute to improved treatment adherence and success.
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Tuberculosis (TB) is a highly infectious disease caused by Mycobacterium 
tuberculosis. The World Health Organization (WHO) has reported more than 8 
million new or relapse TB cases and 1.25 million deaths in 2023. Even though the 
global End TB strategy implemented by WHO has reduced the TB incidence rate 
between the years 2015 and 2023 up to 8.3%, TB remains one of the leading 
infectious causes of death worldwide. Active tuberculosis can affect any part of 
the body, and the clinical symptoms include fever, weight loss, and night 
sweats, whereas latent TB does not show any clinical symptoms. One of the 
significant concerns regarding the control of TB is the reservoir nature of 
latent tuberculosis. The Bacillus Calmette-Guerin (BCG) vaccine helps control TB 
and is still used globally to combat it. Currently, two methods are primarily 
used to identify tuberculosis infection: the Tuberculin Skin Test (TST) and the 
Interferon-Gamma Release Assay (IGRA). A significant disadvantage of these two 
methods is the inability to differentiate between latent and active 
tuberculosis. Accurate and timely diagnosis of TB is essential for effective 
management, mainly due to the emergence of multidrug-resistant strains. Specific 
biomarkers are required to evaluate tuberculosis infection, and novel biomarkers 
are needed to develop new diagnostic methods for tuberculosis. This article 
presents a brief review of recent developments in TB diagnostics, covering 
immunological, molecular, and monoclonal antibody-based platforms. The review 
also discusses the emerging role of artificial intelligence and deep machine 
learning platforms as complementary diagnostic tools.
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INTRODUCTION: Infection with Mycobacterium tuberculosis (MTB) may result in 
active tuberculosis (TB), bacterial clearance, or asymptomatic latent infection 
(LTBi). During the COVID-19 pandemic, interactions between MTB and SARS-CoV-2 
infections were coincident in high TB burden countries such as Pakistan. The 
impact of LTBi on COVID-19 is not well understood. Here we investigated the 
association of LTBi with COVID-19 and its severity by determining cellular 
activation to MTB, IgG antibody responses and expression of genes associated 
with host immunity.
METHODS: Age and sex matched Healthy Controls (HC, n = 147) and COVID-19 
patients (n = 128) were recruited in this cross-sectional study. COVID-19 was 
categorized as ambulatory (n = 103) or hospitalized (n = 25) disease. LTBi was 
determined using the X.DOT-TB ELISpot assay. RT-PCR based mRNA levels of IFN-γ, 
IFN-α, IL-6, IL-10, OAS1, MAVS, SOCS1 and SOCS3 were determined in PBMCs. IgG to 
SARS-CoV-2 and rubella virus were measured.
RESULTS: We found that 18% of COVID-19 patients and 32% of HC were LTBi positive 
(p < 0.0001). All COVID-19 LTBi positive cases had ambulatory disease. Logistic 
regression analysis revealed individuals with LTBi to have a 54% lower risk of 
COVID-19. The frequency of MTB-specific IFN-γ producing T cells was lower in 
COVID-19 patients than in HC LTBi positive individuals (p = 0.0095). The 
presence of a BCG scar was not associated with the occurrence of COVID-19. 
Levels of IgG antibodies to SARS-CoV-2 were raised in COVID-19 cases but did not 
differ by LTBi status in HC or COVID-19 groups. IgG levels to rubella virus were 
similar regardless of LTBi status in control and patient groups. COVID-19 cases 
displayed higher expression of mRNA levels of MAVS, OAS-1, and SOCS3 (p < 0.05). 
Further, OAS-1 expression was raised in LTBi positive COVID-19 group as compared 
to the LTBi positive HC group (p = 0.019).
CONCLUSIONS: We observed that T cell reactivity to MTB was associated with 
milder COVID-19. Reduced severity of COVID-19 and higher OAS-1 gene expression 
in COVID-19 LTBi positive individuals suggest a protective effect in these 
individuals. Further studies are required to investigate the combined impact of 
MTB and SARS-CoV-2 infections in the host.
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INTRODUCTION: Tuberculosis (TB) remains a leading global public health 
challenge, with about one-third of the world's population infected and at risk 
of developing active disease during their lifetime.. Contact screening is 
crucial strategy for active case detection and to identify more cases. It 
involves systematic screening of the contacts of known TB patients. There is an 
ongoing need for research into barriers to contact investigation to better 
information uptake.
OBJECTIVE: Exploring the barriers to Household Contact screening of pulmonary 
Tuberculosis Cases.
MATERIALS AND METHODS: A descriptive qualitative study was conducted at Sekela 
district, West Gojjam zone, Ethiopia. Purposive sampling (heterogenic) technique 
was used to recruit study participants. Fourteen participants were involved in 
the study in accordance with data saturation which includes health extension 
workers, PTB patients; household contacts of TB patients, health center TB focal 
and district TB officer. Data was collected through in-depth interviews using a 
semi-structured guide, transcribed word by word and conceptually translated. A 
thematic analysis was conducted after coding to answer specific study questions.
RESULT: The main barriers for contact screening of PTB case explored were; 
health care system related barriers like not conducting review meeting power, 
lack of training, lack of supervision and follow up; barriers from the health 
care workers; work over load, non-commitment; socio economic barrier, 
discrimination, preference of traditional healers and culture, difficult 
geographic area; and barriers from patients and contacts are lack of awareness, 
low health seeking behavior.
CONCLUSION: The overall explorations of this study identified multiple and 
interconnected barriers that range from individuals to health system levels 
which influence contact screening of pulmonary tuberculosis cases in the study 
area. Not paying attention to contact tracing activity by health system care 
system results lack of commitment of health care workers not giving health 
education to community.
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unrestricted use, distribution, and reproduction in any medium, provided the 
original author and source are credited.

DOI: 10.1371/journal.pone.0339992
PMCID: PMC12753078
PMID: 41468474 [Indexed for MEDLINE]

33. Clin Infect Dis. 2025 Dec 30:ciaf732. doi: 10.1093/cid/ciaf732. Online ahead of print.

Pharmacokinetics of Twice-Daily Tenofovir Alafenamide In Adults with 
HIV-Associated TB on BIC/FTC/TAF and Rifampicin.

Osuala EC(1), Nkuhairwe IN(2), Letsoalo MP(1), Naidoo K(1)(3), Perumal R(1)(3), 
Rooney JF(4), Wiesner L(2), Wasmann RE(2), Denti P(2), Dooley KE(5), Naidoo 
A(1)(3); INSIGHT Study Team.

Collaborators: Naidoo A, Dooley KE, Naidoo K, Dorse G, Perumal R, Boodhram R, 
Ntsalaze B, Byroo S, Francis E, Leela A, Gray R, Maharaj B, Zungu N, Msomi P, 
Shozi C, Narasimmulu R, Cwazibe N, Venter R, Pather S, Depargo N, Tenza S, 
Mbatha P, Letsoalo M, Mahlangu M, Samsunder N, Mchunu Z, Moodley-Reddy A, 
Maphumulo L, Abiose A, Chinonso Osuala E.

Author information:
(1)Centre for the AIDS Programme of Research in South Africa (CAPRISA), Nelson R 
Mandela School of Medicine, University of KwaZulu-Natal, Durban, South Africa.
(2)Division of Clinical Pharmacology, Department of Medicine, University of Cape 
Town, Cape Town, South Africa.
(3)Centre for the AIDS Programme of Research in South Africa (CAPRISA), South 
African Medical Research Council (SAMRC)-CAPRISA-TB-HIV Pathogenesis and 
Treatment Research Unit, University of KwaZulu-Natal Nelson R Mandela School of 
Medicine, Durban, South Africa.
(4)Gilead Sciences, Foster City, CA, USA.
(5)Vanderbilt University Medical Center, Nashville, Tennessee, USA.

BACKGROUND: Tenofovir alafenamide (TAF) is a key component of many fixed-dose 
combinations used to treat HIV. There are limited data on the pharmacokinetics 
of plasma tenofovir alafenamide (TAF), tenofovir (TFV), or intracellular 
tenofovir diphosphate (TFV-DP), among people with HIV (PWH) and tuberculosis 
(TB) who are taking rifampicin-based TB treatment.
METHODS: Participants in the intervention arm of the INSIGHT trial (NCT04734652) 
receiving bictegravir/emtricitabine/TAF (BIC/FTC/TAF 50/200/25mg) were enrolled 
into the semi-intensive pharmacokinetic sub-study. BIC/FTC/TAF was administered 
twice-daily during rifampicin-based TB treatment (∼24 weeks) and once-daily 
thereafter. Plasma (TAF/TFV) and dried blood spot samples (TFV-DP) were 
collected at weeks 4 and 12 (pre-dose, 1, 2, 4, 6, and 8-12h post-dose) during 
TB treatment and at week 32 (pre-dose, 1, 2, 4, 6-8 and 24-25h post-dose) 
post-TB treatment. Pharmacokinetic parameters were determined using 
non-compartmental analysis. Clinical and safety data were collected.
RESULTS: Among 43 participants enrolled; median (IQR) age and weight were 35 
(30-39) years and 58 (52-65) kg; 77% were male. Geometric least square mean 
ratios (90% CI) at week 12 (twice-daily TAF) relative to week 32 (once-daily 
TAF) for TAF AUC0-4, TFV and TFV-DP AUC0-24 were 1.55 (1.13-2.13), 1.24 
(1.07-1.44), and 1.32 (1.13-1.53), respectively. At week 24, 95% of participants 
achieved viral suppression, with no treatment-related serious adverse events or 
drug discontinuations.
CONCLUSION: Twice-daily TAF was safe and efficacious and achieved similar 
exposures of intracellular TFV-DP in PWH taking rifampicin for TB compared to 
once-daily TAF taken alone. These data support the use of TAF in a fixed-dose 
combination of BIC/FTC/TAF during rifampicin-containing TB treatment.
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BACKGROUND: Tuberculosis (TB) remains a global health challenge, especially in 
low- and middle-income countries. Tumor necrosis factor alpha (TNFα) plays a 
crucial role in the immune response to TB. TNF inhibitors were the first 
biologic agents approved for treating chronic inflammatory diseases such as 
psoriasis (PsO), axial spondyloarthritis (axSpA) and psoriatic arthritis (PsA). 
Despite their efficacy, TB risk is a concern. The development of new biological 
therapies, as IL-17 inhibitors, has improved these diseases' management; 
however, data regarding TB risk remain scarce. This study assessed TB incidence 
in Brazilian patients with PsO, axSpA and PsA treated with secukinumab.
METHODS: This real-world retrospective study included Brazilian patients treated 
for at least 24 months, aged ≥ 18 years, without confirmed tuberculosis 
diseaseTBD. Data were extracted from medical charts. Descriptive analyses used 
mean or median, standard deviations, and quartiles for continuous variables and 
absolute frequencies and percentages for categorical variables with 95% 
confidence intervals calculation, as applicable.
RESULTS: 152 participants were included, with a mean follow-up of 40.1 months, 
predominantly PsA (n = 90) and white (84.6%), with an average age of 52 years 
(IQR: 42-61) and a slightly male predominance (50.7%). Hypertension for PsA 
(11.9%) and PsO (16.3%), and fibromyalgia for axSpA (16.0%) patients were the 
most common comorbidities. PsO patients had the longest disease duration (184.6 
months). Secukinumab loading doses were administered to 141 patients, with 78% 
receiving 300 mg. Maintenance doses were 300 mg for 77% of the patients. 
Secukinumab treatment was discontinued in 18 patients (11.8%). On average, 
patients were on 3.35 concomitant medications before secukinumab, dropping to 
2.26 afterward, with methotrexate being the most used medication before 
secukinumab. No TBD cases were recorded. Tuberculosis infection (TBI) testing 
showed some positive results, and preventiveantibiotic therapy was administered 
as needed. Most patients remained negative for TBI after treatment. No 
safety-related information was detailed.
CONCLUSION: This real-world evidence study demonstrated that no TBD cases were 
recorded even after receiving secukinumab, and most patients were negative for 
TBI. Further studies are recommended to enhance the knowledge of TB prevention 
among patients with axSpA, PsO, and PsA.
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BACKGROUND: Tuberculosis (TB) remains a significant public health challenge, 
particularly in low- and middle-income countries (LMICs) such as Pakistan, where 
TB and depression frequently co-occur, negatively impacting treatment adherence 
and outcomes. The cognitive therapy for depression in tuberculosis (CONTROL) 
trial evaluates the effectiveness of a cognitive behavioral therapy (CBT)-based 
intervention integrated into TB care. Following the Proctor's framework, this 
process evaluation aims to assess key implementation outcomes of the trial, 
including acceptability, adoption, feasibility, appropriateness, fidelity, 
penetration, and sustainability, to inform the potential scale-up of the 
intervention within Pakistan's routine TB care.
METHODS: This mixed-methods process evaluation is embedded within the CONTROL 
randomized controlled trial conducted in Khyber Pakhtunkhwa, Pakistan. 
Quantitative data collection will include structured implementation outcome 
measures such as Intervention Appropriateness Measure (IAM), Acceptability of 
Intervention Measure (AIM), Feasibility of Intervention Measure (FIM), Applied 
Mental Health Research (AMHR) group tool, Revised Cognitive Therapy Scale 
(CTS-R), CBT-content delivery assessment checklist, Client Service Receipt 
Inventory (CSRI), and trial administrative data logs. Qualitative data will 
comprise semi-structured interviews and focus group discussions. Data collection 
will be at three points: 8-, 24-, and 32-week post-randomization across 12 TB 
care facilities. Quantitative data will be analyzed descriptively, while 
qualitative data will be analyzed thematically, followed by triangulation of 
findings.
DISCUSSION: The process evaluation will inform the implementation of CBT-based 
intervention within TB care. It will also identify barriers and facilitators for 
integrating mental health care in the TB control program for future scale-up. 
Findings will inform policymakers on the feasibility of incorporating mental 
health interventions into routine TB care, support improved patient outcomes, 
and contribute to global implementation science on integrated mental health care 
for chronic diseases.
TRIAL REGISTRATION: ISRCTN10761003. Registered on November 2023.
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BACKGROUND: Hepatitis B virus (HBV) remains a major public health concern, 
particularly in low- and middle-income countries like Nigeria. In sub-Saharan 
Africa, the convergence of HBV and tuberculosis (TB) presents a dual epidemic, 
complicating disease management due to the hepatotoxic nature of anti-TB 
therapy. This study aimed to determine the prevalence of HBV infection and 
associated liver dysfunction among individuals infected with tuberculosis in Oyo 
State, Nigeria.
METHODS: A cross-sectional study was conducted from February 2024 to August 2024 
among 216 individuals infected with TB attending selected DOT clinics in Oyo 
state, Nigeria. Participants were screened for HBV using the HBV-5 panel rapid 
diagnostic kit. Liver function was evaluated via serum liver enzymes using the 
Randox Kit. HBsAg-positive samples were further tested for HBV-DNA using nested 
PCR targeting the S and P gene of the HBV genome. All socio-demographic, 
clinical and serological data were analyzed using SPSS version 25.0. 
Associations between variables and HBsAg positivity were assessed analyzed using 
univariable and multivariable logistic regression methods. A p-value of < 0.05 
was considered statistically significant.
RESULTS: The overall prevalence of HBV (HBsAg) was 11.6% (25/216), highest in 
the 30-44 age groups (4.6%). Among males (n = 128), 14 (6.5%) were 
HBsAg-positive, while females (n = 88), 11 (5.1%) were positive. Significant 
associations were found with household history of hepatitis (p = 0.006), body 
tattoos (p = 0.043), body piercing (p = 0.035), and smoking (p = 0.041). HBV-DNA 
was detected in 64.0% (16/25) of HBsAg-positive individuals, despite universal 
HBeAg negativity. Among the HBsAg-positive cases, 48.0% had elevated AST, while 
ALT remained normal. Elevated conjugated bilirubin was observed in 52.0%, and 
total bilirubin in 4.0%.
CONCLUSION: A notable burden of active HBV infection and liver dysfunction 
exists among individuals infected with tuberculosis. Routine HBV screening and 
liver function monitoring should be integrated into TB care. Further studies on 
occult HBV infection, genotyping, and longitudinal liver assessments are 
recommended.
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We report draft whole-genome sequences of three extensively drug-resistant 
Mycobacterium tuberculosis strains (UM29, UM64, and UM66) isolated in Morocco in 
2013. These assemblies support resistance profiling, molecular epidemiology, and 
comparative genomics. Raw sequencing reads and genome assemblies are publicly 
accessible through the NCBI database under BioProject PRJNA1302428.
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PURPOSE OF REVIEW: In the European region of the WHO, the largest part of 
tuberculosis (TB)/HIV co-infection is found in parts of Eastern Europe. In other 
parts of Europe, TB among people with HIV has been declining with migrants at 
highest risk. This review provides an overview of the epidemiology, 
determinants, regional differences, diagnostic and therapeutic standards, and 
future challenges of TB/HIV co-infection in Europe.
RECENT FINDINGS: Socioeconomic factors, including substance abuse, incarceration 
and migration as well as persistent gaps in early HIV and TB diagnosis, and lack 
of antiretroviral therapy (ART) continue to drive TB incidence and poor 
outcomes; meanwhile, new shorter (all-oral) TB regimens and diagnostic 
innovations offer major advances, but their impact is uncertain due to unequal 
access and emerging drug resistance.
SUMMARY: Addressing TB/HIV co-infection in the WHO European region requires 
scaling up early HIV and TB testing, and ART coverage; integration of HIV, TB, 
and substance-use services within person-centered care models; strengthening 
laboratory and surveillance systems in Eastern Europe and Central Asia; and 
addressing social determinants-such as poverty, stigma, and substance use 
disorders-that drive much of the TB/HIV burden in the region.
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PURPOSE OF REVIEW: To summarize recent advances in drug-resistant tuberculosis 
(DR-TB) treatment for people with HIV (PWH), including drug-drug interactions, 
investigational medications and host-directed therapy, as well as emerging 
evidence on novel treatment regimens, post-TB complications, and DR-TB 
medication resistance among PWH.
RECENT FINDINGS: Treatment for DR-TB has evolved to shorter, all-oral regimens 
with reduced drug-drug interactions. However, emerging dolutegravir resistance 
may necessitate protease inhibitor-based ART regimens resulting in interactions 
that complicate DR-TB management. Investigational TB medications including 
BTZ-043, sutezolid, and delpazolid demonstrate promising bactericidal activity 
in early phase trials. Several clinical trials have demonstrated the efficacy of 
6-9 month DR-TB regimens and have included PWH; however, all successful 
shortened regimens currently contain bedaquiline, which limits options for PWH 
in areas with emerging bedaquiline resistance. While treatments targeting 
Mycobacterium tuberculosis are the mainstay of treatment, host-directed therapy 
is being evaluated both as an intervention for treatment and for the prevention 
of immune reconstitution inflammatory syndrome and post-tuberculosis lung 
disease.
SUMMARY: Treatment options for DR-TB have improved dramatically with less toxic, 
more effective regimens, but managing HIV-associated DR-TB continues to require 
careful attention to drug-drug interactions and HIV related co-morbidities. 
Research into novel DR-TB regimens, especially for people with bedaquiline 
resistance, and host-directed therapies are critical to realize continued 
improvement in HIV-associated DR-TB outcomes.
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Adverse drug reactions (ADRs) remain a major barrier to successful tuberculosis 
(TB) treatment. They undermine adherence, prolong morbidity, and increase the 
risk of treatment failures and mortality. Yet, evidence on their incidence, 
duration, and management across diverse patient groups remains limited. We 
conducted a mixed-methods study to address this gap, using a representative 
sample of patients from six states in India. Specifically, we combined 
ethnographic observations and interviews with patients and stakeholders (n = 40) 
across three districts with a quantitative survey of 2,124 randomly selected TB 
patients across eight districts. The ethnographic analysis revealed a novel 
taxonomy of ADRs, distinguishing active ADRs (acute, clinically urgent 
conditions), from passive ADRs (persistent, lower-intensity conditions) that 
quietly undermine adherence in later treatment phases. Passive ADRs such as skin 
darkening and fatigue typically warrant little clinical attention, yet their 
persistence makes them highly relevant for patient management strategies aimed 
at supporting adherence and achieving TB elimination. This finding was further 
contextualized and strengthened by quantitative analysis, which provided robust 
statistical insights into their incidence across diverse patient profiles. The 
quantitative analyses also reveal a near-universal burden of ADRs, with 86% of 
patients reporting at least one ADR (Mean = 3.1, SD 2.38). Women reported ADRs 
more frequently and for longer durations, particularly cutaneous ADRs, while 
elderly patients were more prone to gastrointestinal and musculoskeletal ADRs. 
Younger patients and women reported the highest prevalence of vomiting (41%), 
which emerged as the only independent predictor of unsuccessful treatment 
completion (OR = 0.39, 95% CI: 0.20-0.76). The overall number of ADRs was also 
strongly correlated with adverse treatment outcomes (OR = 0.88, 95% CI: 
0.78-0.98). The active-passive taxonomy, along with risk-group profiling, offers 
a roadmap for differentiated counselling and pro-active patient-centric ADR 
management. We recommend embedding this approach into national TB protocols, 
with structured risk-based patient counselling at different stages of treatment, 
supported by adequate training for treatment coordinators and providers. While 
further research is warranted to assess scalability and cost-effectiveness, our 
findings demonstrate both the urgency and the feasibility of structured ADR 
management in high-burden TB settings.
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The development of new regimens to treat tuberculosis (TB), the disease caused 
by Mycobacterium tuberculosis, is critical to improving patient outcomes and 
decreasing global infectious disease mortality. Early evaluation of candidate 
regimens in non-clinical models of TB, such as the relapsing mouse model (RMM), 
remains an important step in prioritizing the most efficacious regimens for 
further clinical evaluation. Although RMM studies may be informative, they are 
also animal-, labor-, and time-intensive to complete and represent a significant 
investment in time and resources during non-clinical development. Given the 
strong pipeline of regimens in development, identification of "leaner" RMM 
studies may have a significant impact on resource utilization, and hence we 
compared alternative study designs to identify study attributes that can be 
modified to improve resource use, particularly animal use. By simulating relapse 
outcomes from "virtual" studies (i.e., groups of mice treated for selected 
durations with control and hypothetical anti-TB regimens) followed by 
model-based analysis of the simulated data, we were able to compare the "true" 
(input) values with model estimates of time to 95% cure probability (T95) and 
assess bias and precision of competing designs. Using this approach, we 
demonstrated that 28% fewer mice could be used in RMM studies while maintaining 
low bias and a precision for T95 estimation within ±1-2 weeks for most regimens. 
Therefore, it is expected that RMM studies based upon the alternative designs 
evaluated herein may be employed to promote improved animal stewardship while 
generating informative data for decision-making.
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BACKGROUND: Tuberculosis (TB) is a leading cause of paediatric morbidity and 
mortality. We sought to identify the prevalence of TB among children admitted to 
hospital with severe illness and to document incidence of TB, survival, and 
growth in the six months following discharge from hospital in two TB-endemic 
countries.
METHODS: We screened young children 2-23 months old enrolled in the Childhood 
Acute Illness and Nutrition Network cohort and admitted to hospitals in 
Bangladesh and Uganda for participation. Eligible children underwent 
comprehensive diagnostic evaluation for TB and were followed during 
hospitalisation and for six months post-discharge. We classified children as 
having bacteriologically confirmed, clinically diagnosed, or unlikely TB using 
standardised clinical definitions and microbiologic testing of sputum samples. 
We compared clinical and sociodemographic characteristics, and their 
associations with TB disease classification and six-month growth and survival.
RESULTS: Of 365 children eligible for participation, 17 (4.7%) were classified 
as bacteriologically confirmed, 46 (12%) clinically diagnosed, and 302 (83%) 
unlikely TB. Overall, 37 children were treated for TB; 18 (49%) during initial 
hospital admission and 19 (51%) during the six-month post-discharge period. All 
17 children with bacteriologically confirmed TB survived through the 
post-discharge period and six-month survival did not differ by TB disease 
classification. Children with clinically diagnosed TB were more likely to be 
malnourished at enrolment, and anthropometric Z-scores were significantly lower 
among children classified as clinically diagnosed compared to unlikely TB 
throughout the post-discharge period.
CONCLUSIONS: One in 10 children hospitalised in two distinct TB-endemic 
countries required treatment for TB, with half of these TB treatment courses 
initiated within a six-month observational period following hospital discharge. 
Children who meet criteria for clinically diagnosed TB are at increased risk of 
poor growth during the six months following hospitalisation, regardless of TB 
treatment initiation. These unique findings highlight the need for 
post-discharge monitoring for both TB and growth trajectories among recently 
hospitalised young children in TB-endemic settings.

Copyright © 2025 by the Journal of Global Health. All rights reserved.
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BACKGROUND: Tuberculosis remains the leading cause of death by a single 
infectious agent globally, with Ethiopia among the highest tuberculosis- and 
human immunodeficiency virus/tuberculosis-burden countries. Diagnostic 
gaps-particularly among household contacts (HHCs) unable to expectorate-hinder 
early case detection. Computer-aided detection software for chest radiography 
and nonrespiratory molecular assays, such as stool-based Xpert MTB/RIF testing, 
represent promising strategies for scalable screening.
METHODS: We conducted a prospective diagnostic accuracy study at St Luke 
Catholic Hospital, Oromia, Ethiopia, enrolling 478 participants (152 
tuberculosis index patients and 326 HHCs). All HHCs ≥4 years underwent digital 
chest radiographic screening, with or without CAD4TB (Delft Imaging) software 
assistance, and provided stool and sputum samples for Xpert MTB/RIF testing. The 
accuracy of CAD4TB and stool Xpert testing was evaluated against sputum Xpert 
testing as the reference.
RESULTS: CAD4TB showed strong diagnostic performance, with a sensitivity of 0.77 
(95% confidence interval, .70-.83) and specificity of 0.93 (.90-.96). 
Performance was higher among adults (sensitivity and specificity, 0.79 and 0.94) 
than in children (0.64 and 0.92). Stool and sputum Xpert testing demonstrated 
high concordance (Cohen's κ = 0.76), with a sensitivity of 0.77 (95% confidence 
interval, .70-.84) and specificity of 0.97 (.93-.99). During the study, 10.6% of 
HHCs (34 of 321) were newly diagnosed microbiologically with tuberculosis.
CONCLUSIONS: The combined use of CAD4TB and stool Xpert testing significantly 
improves tuberculosis detection, particularly among HHCs in high-burden, 
low-resource settings. This strategy is especially valuable in children and 
adults unable to produce sputum and where radiological expertise is limited.
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BACKGROUND: Central nervous system (CNS) tuberculosis is one of the most severe 
extrapulmonary manifestations of TB, associated with high morbidity and 
mortality if not diagnosed and treated early. In India, which bears the highest 
global burden of TB, the challenge is compounded by resource limitations. Even 
in apex government medical colleges serving millions, advanced imaging such as 
Magnetic Resonance Imaging (MRI) may take several days, and molecular or 
histopathological confirmation is often delayed. In such settings, clinicians 
must rely on high clinical suspicion and pragmatic use of available resources.
CASE PRESENTATIONS: We describe six patients with atypical manifestations of CNS 
tuberculosis encountered at a government medical college hospital in South 
India. Presentations included parenchymal tuberculomas, extraparenchymal 
lesions, and radiological mimics of neoplasm and demyelinating disease. 
Diagnostic challenges were heightened by limited access to advanced imaging and 
delays in confirmatory testing. Management strategies were tailored to available 
resources, combining antitubercular therapy with steroids and supportive 
interventions. Clinical outcomes varied, with some patients demonstrating marked 
improvement, while others had residual neurological deficits.
CONCLUSION: This case series underscores the protean nature of CNS tuberculosis 
and the diagnostic dilemmas it creates in resource-constrained settings. 
Awareness of atypical presentations and timely initiation of empirical therapy, 
even in the absence of definitive imaging or laboratory confirmation, can be 
lifesaving. Our experience highlights the importance of clinical acumen and 
decision-making in high-burden, low-resource environments where delays in 
investigation are common.
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BACKGROUND: Despite being the leading cause of death, the global tuberculosis 
(TB) burden is ill-defined. Existing methods to estimate incidence are time 
and/or resource intensive and often inaccurate. Back-calculation was developed 
to estimate HIV incidence by considering reported cases to be a convolution of 
the disease duration and the incidence of new cases. New estimates of TB natural 
history parameters allow us to develop Bayesian back-calculation methods for TB 
to assign case notification data to the time point of onset of disease.
METHODS: Recorded counts of TB cases are underestimates of the true burden of 
disease, so we include a multiplier derived from prevalence to notification 
ratios to account for underreporting. We assume a Poisson distribution for 
notifications and incidence and use a penalized-likelihood prior to smooth 
estimates. We estimate sex-stratified TB incidence for Vietnam, Cambodia, and 
The Philippines from via Markov chain Monte Carlo.
RESULTS: Annual estimated TB incidence was on average 19% greater than recorded 
notifications. TB incidence amongst males was on average 3.8% higher than 
females in Vietnam, 1.3% in Cambodia, and 2.5% higher in the Philippines.
CONCLUSIONS: These estimates account for the delay between bacteriologically 
positive subclinical disease and notification and as such may be more temporally 
accurate than existing methods.
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Reducing spatial clustering to prevent tuberculosis transmission in a busy 
Zambian hospital: a modelling study based on person movements, environmental and 
clinical data.
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BACKGROUND: Hospitals in high-burden tuberculosis (TB) settings are important 
sites of Mycobacterium tuberculosis ( Mtb) transmission, yet the impact of 
infection prevention and control (IPC) measures targeting crowding is poorly 
understood. We assessed the effects of simple interventions to reduce spatial 
clustering and airborne transmission in a Zambian hospital.
METHODS AND FINDINGS: From June to August 2024, we prospectively collected 
clinical data on presumptive (symptom-based screening) and confirmed 
(Xpert-positive, chest X-ray) TB patients, indoor CO 2 levels, bioaerosol 
samples, and continuous person movements (optical sensors) in the hospital's 
main waiting hall. Airborne Mtb DNA was detected using hourly cyclonic 
bioaerosol sampling. Using a spatiotemporal Wells-Riley model integrating 
ventilation, proximity between visitors, and movement patterns, we estimated Mtb 
transmission risk under routine conditions and during two IPC interventions: (1) 
an optimised waiting-area layout with physical distancing measures; and (2) an 
added one-way patient flow system. During 52 days, 668 presumptive and 45 
confirmed TB patients visited the hospital, and 671 840 person movements were 
recorded. Despite excellent natural ventilation (median CO 2 455 ppm; 8.0 air 
changes per hour), airborne Mtb was detected on six days. The first intervention 
reduced spatial clustering by an estimated 24% (95% credible interval [CrI] 
13-32) and the second by 13% (95% CrI 1-23). The interventions lowered Mtb 
transmission risk by an estimated 39% (95% CrI 29-48) and 21% (95% CrI 9-32), 
respectively. Over the four weeks of implementation, they collectively averted 
an estimated 16 (95% CrI 8-26) infections.
CONCLUSIONS: In this high-burden, well-ventilated hospital, short-range exposure 
remained a driver of airborne Mtb transmission. Simple, low-cost operational 
changes to reduce clustering substantially decreased proximity-driven 
transmission risk. Integrating proximity-focused strategies can meaningfully 
strengthen IPC in resource-limited healthcare settings.
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We report the case of a 61-year-old man with poorly controlled diabetes mellitus 
and a history of chronic smoking who presented with two months of fever, 
productive cough, weight loss, and night sweats. Initial chest radiography 
revealed a right cavitary lesion with hydropneumothorax, and pleural fluid 
analysis was positive for Mycobacterium tuberculosis by GeneXpert with markedly 
elevated adenosine deaminase. Despite catheter drainage and anti-tuberculosis 
therapy (ATT), a persistent pneumothorax prompted chest tube insertion. Computed 
tomography confirmed multiple bronchopleural fistulas, a rare complication of 
pulmonary tuberculosis usually requiring surgical management. Given his stable 
clinical condition, a conservative strategy was adopted. He improved on ATT with 
the gradual resolution of pneumothorax. He was discharged with a pneumostat and 
remained well at follow-up, with weight gain and no recurrence after completing 
six months of therapy. This case illustrates that selected patients with 
multiple tuberculous bronchopleural fistulas and hydropneumothorax can be 
successfully managed conservatively with close monitoring and effective ATT, 
avoiding the need for surgical intervention.
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BACKGROUND: Congenital tuberculosis (TB) is a rare but often fatal condition, 
particularly in preterm neonates within high-burden regions like the Democratic 
Republic of Congo (DRC). Diagnosis is complicated by nonspecific symptoms and 
resource limitations, with maternal critical illness further delaying detection 
and increasing vertical transmission risk.
CASE PRESENTATION: This case report details a preterm male infant (30 weeks' 
gestation) born vaginally to an HIV-negative mother who experienced a 2-month 
coma during pregnancy in the DRC. The neonate presented at 3 weeks with cervical 
lymphadenopathy, respiratory distress, and failure to thrive. Initial sepsis 
treatment with antibiotics failed. Postpartum maternal sputum testing confirmed 
pulmonary TB. Neonatal lymph node biopsy revealed caseating granulomas, and 
GeneXpert MTB/RIF confirmed Mycobacterium tuberculosis infection. The infant 
received weight-adjusted antitubercular therapy (rifampicin, isoniazid, and 
pyrazinamide), leading to progressive clinical improvement.
CONCLUSION: This case underscores congenital TB as a critical differential 
diagnosis in preterm infants with lymphadenopathy born to critically ill mothers 
in TB-endemic areas. Maternal coma-a likely indicator of disseminated TB-masked 
symptoms, delayed diagnosis, and amplified transmission risk. The report 
advocates for integrating routine TB screening into antenatal care protocols for 
all critically ill pregnant women in high-burden settings, irrespective of overt 
respiratory symptoms. Early maternal diagnosis and prompt neonatal treatment are 
essential to reduce mortality in this vulnerable population. Enhanced screening 
in high-risk pregnancies represents an urgent public health priority for 
mitigating vertical TB transmission in resource-limited contexts.
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Tuberculosis (TB) continues to pose a global health challenge, particularly in 
its extrapulmonary forms such as pleural and pericardial involvement. These 
presentations often mimic other conditions and yield inconclusive results on 
initial microbiological and histopathological testing due to their 
paucibacillary nature. We report the case of a 45-year-old previously healthy 
man who presented with recurrent pleural and pericardial effusions. Extensive 
investigations during the first admission, including pleural fluid analysis, 
polymerase chain reaction (PCR), and thoracoscopic biopsy, were non-diagnostic. 
Histopathology initially revealed chronic histiocytic inflammation without 
necrosis, a finding frequently considered nonspecific but which may represent an 
early stage of tuberculous pleuritis. The patient improved transiently but 
presented two months later with contralateral pleural effusion. Repeat 
thoracoscopy demonstrated multiple "sago-like" nodules, and pleural biopsy 
confirmed granulomatous inflammation with acid-fast bacilli (AFB). Mycobacterium 
tuberculosis was subsequently cultured, confirming the diagnosis. Anti-TB 
therapy was initiated with rapid clinical and radiologic improvement. This case 
highlights that isolated histiocytic inflammation on pleural biopsy should raise 
suspicion for early tuberculous pleuritis, particularly in endemic regions or in 
patients with recurrent or unexplained serous effusions. Repeated or targeted 
thoracoscopic sampling remains crucial when initial results are inconclusive. 
Early recognition and timely initiation of therapy are essential to prevent 
complications and improve outcomes in pleuro-pericardial TB.
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BACKGROUND: Chest radiography (CXR) is the most widely used imaging tool in 
pediatric tuberculosis (TB) diagnostic pathways, and remains central in current 
WHO algorithms. However, its standalone diagnostic accuracy has not been well 
established in standardized multicenter evaluations. This study aimed to 
determine the diagnostic performance and interobserver agreement of CXR for 
pediatric TB across two epidemiologically distinct settings, and to assess the 
added value of clinical information and lateral projections.
METHODS: We evaluated the diagnostic performance of CXR in two pediatric cohorts 
from distinct TB-burden settings. The high-burden cohort (Mozambique) included 
218 children under 3 years (10 confirmed TB, 95 unconfirmed TB, 113 unlikely 
TB). The low-burden cohort (Spain) included 674 children under 18 years (145 
confirmed TB, 237 unconfirmed TB, 95 with TB infection, 101 with 
community-acquired pneumonia, and 96 healthy controls). Four independent expert 
readers (three pediatric radiologists and one pediatric infectious disease 
specialist), each with over 15 years of experience, interpreted CXRs using a 
standardized digital platform, blinded to clinical data. In a subset of 75 
Spanish cases, re-readings incorporated limited clinical information.
RESULTS: Sensitivity for confirmed TB was low in both settings (31.0% in 
Mozambique, 46.1% in Spain), while specificity was high (94.7% and 96.5%, 
respectively). In a subset of 75 Spanish cases, adding limited clinical data 
increased sensitivity from 39.3% to 50.0% (p = 0.02) and specificity from 88.1% 
to 97.4% (p < 0.001). Among children with lateral views, sensitivity rose from 
39.1% to 53.6% (p = 0.01), without significant change in specificity. 
Interobserver agreement for TB-related findings was only fair (ICC 0.29-0.31).
CONCLUSIONS: This multicenter analysis confirms the limited sensitivity but high 
specificity of CXR for pediatric TB, even when interpreted by expert readers. 
These findings highlight that CXR alone cannot reliably confirm or exclude 
disease and should be integrated with clinical and microbiological data. Future 
diagnostic pathways, including artificial intelligence-assisted CXR 
interpretation, will likely need multimodal approaches to overcome the intrinsic 
limitations of imaging alone.
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BACKGROUND: Even though childhood tuberculosis (TB) is of public health 
significance in Cameroon, reports on childhood TB and its risk factors are 
limited. The objective of this study was to identify the risk factors for TB 
among children in the Centre Region, Cameroon.
METHODS: An unmatched case-control study was conducted at ten health facilities 
in the Centre Region from February 12 to July 31, 2022. Children under 15 years 
who attended these health facilities for TB treatment were considered as cases. 
Controls were children attendees who presented in the outpatient department 
(OPD) of the same health facility for non-TB health problems. For each case, two 
consecutive controls were sampled systematically. Data were collected using 
pretested and structured questionnaires through face-to-face interviews with 
parents/guardians. Logistic regression analyses were employed to identify risk 
factors for TB.
RESULTS: A total of 120 cases and 231 controls were enrolled in the study, and 
the median (interquartile range) age among both cases and control was 3 years 
(IQR = 1-3). The odds of TB were seven times (AOR = 7.24; 95% CI: 1.76-18.98) 
more likely among children with the absence of BCG vaccination compared with 
being vaccinated for BCG. A child's previous history of TB, family history with 
a TB patient, duration of contact with a TB patient, and child's HIV status were 
the other risk factors of childhood TB with AOR 20.01 (4.77-33.87), 4.90 
(1.10-21.83), 4.76 (1.02-12.14), and 2.73 (1.55-19.10), respectively.
CONCLUSION: The absence of BCG vaccination, the child's previous history of TB, 
family history with a TB patient, duration of contact with a TB patient, and 
HIV-positive status are the independent risk factors for childhood TB in the 
Centre Region. Contact tracing and contact screening should be enhanced and 
correctly implemented by the National TB Control Program.
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INTRODUCTION: The immune response to Mycobacterium tuberculosis is accompanied 
by metabolic adaptations that fuel host immunity, but that are exploited by the 
pathogen to ensure persistence and growth. Activation of nuclear receptors, such 
as liver-X-receptors (LXR), orchestrate macrophage immunometabolic adaptations 
to infection and globally associate with tuberculosis (TB) protection.
METHODS: We interrogated available transcriptomic datasets of whole blood from 
TB patients or M. tuberculosis aerosol-infected mice to assess the expression of 
the signal by nuclear receptors (SNR) and LXR pathways and its correlation with 
disease severity. In vitro (macrophages) and in vivo (mouse model) M. 
tuberculosis infections were used for functional validation of the LXR act as a 
potential host-directed therapy.
RESULTS: We show that both the SNR and the LXR pathways are detected in the 
whole blood of TB patients and that their expression correlates with disease 
severity. Accordingly, the activation of the LXR pathway progressively increases 
in the lungs of M. tuberculosis-infected C57BL/6 and C3HeB/FeJ mice. 
Pharmacologic activation of LXR, specifically at the chronic stage of infection, 
improved infection outcomes and significantly prolonged the survival of the 
highly susceptible C3HeB/FeJ mice. Common to both mouse models and to in vitro 
macrophage infections, LXR activation enhanced bacterial control together with 
an increase in extracellular cholesterol levels.
DISCUSSION: We propose that progressive LXR activation is required to fine-tune 
host cholesterol availability during M. tuberculosis infections and restrict 
access to this nutrient during chronic stages of infections. Collectively, we 
identify the SNR/LXR pathways as potential biomarkers of TB severity and timely 
LXR activation as a candidate host-directed therapy.
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Mycobacterium tuberculosis (Mtb) causes infectious granulomatous disease 
tuberculosis (TB), and existing in vitro TB-diagnosis is insensitive for 
extrapulmonary TB (EPTB) as well as paucibacillary TB due to low bacillary load; 
therefore, alternative non-invasive molecular imaging-based diagnostic tools are 
urgently required. Within TB granulomas, foci of Mtb secreted antigens anchored 
on the surface of either bacilli or host cells may serve as targetable 
biomarkers for antibody based molecular imaging of TB. Nanobody is better suited 
over conventional antibody or fragment derivatives for molecular imaging due to 
its quick localization in target tissue and rapid clearance from off-target 
organs. Here, we report the production of a high affinity nanobody against 
PstS-1 protein of Mtb which helps bacilli in phosphate uptake as well as host 
cell adhesion. C8 nanobody (C8Nb) was isolated from a phage displayed nanobody 
library which was constructed from a camel immunized with secreted proteins of 
Mtb. C8Nb was characterized in vitro and in vivo for immunoreactivity against 
PstS-1 protein. The ability of C8Nb to bind the PstS-1 protein, associated with 
the surface of Mtb bacilli or adhered on the macrophages, and its localization 
around BCG cells injected intramuscularly into mice, demonstrate its potential 
in the development of molecular imaging-based diagnostic tools for TB.
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We report the case of a 41-year-old woman who initially presented with headache, 
right hemifacial hypoesthesia, and a right abducens palsy. Initial external 
investigations failed to identify an etiology, and cerebral MRI was considered 
normal, although later review revealed subtle meningeal thickening. 
Approximately two months later, she developed a right pupil-involving oculomotor 
nerve palsy, followed by progressive visual loss in the right eye, a right 
inferior quadrantanopia, and a left abducens palsy. Repeat MRI demonstrated a 
new contrast-enhancing lesion in the right cavernous sinus, vasculitis involving 
the intracavernous segment of the left internal carotid artery, FLAIR 
hyperintensity involving the optic chiasm and left optic tract, and dural 
thickening with contrast enhancement consistent with pachymeningitis. 
Tuberculosis was suspected based on a positive QuantiFERON-TB Gold test. 
Cerebrospinal fluid analysis showed mild lymphocytic pleocytosis but was 
negative for Mycobacterium tuberculosis (M. tuberculosis) by staining, culture, 
and PCR. Chest imaging was normal; however, 18F-FDG PET-CT identified a 
hypermetabolic iliac lymph node. Excision revealed epithelioid cell granulomas 
with caseous necrosis, and PCR testing (Xpert MTB/RIF Ultra) detected M. 
tuberculosis, confirmed by culture as drug-sensitive. The patient was treated 
with a four-drug antitubercular regimen combined with corticosteroids, leading 
to clinical improvement. She experienced neurological worsening during 
corticosteroid tapering, which resolved after dose escalation. Cavernous sinus 
involvement is a rare manifestation of tuberculosis, typically occurring without 
pulmonary disease and with nonspecific imaging or CSF findings. High clinical 
suspicion is essential, and identification of an accessible extracranial biopsy 
site may enable definitive diagnosis while avoiding invasive neurosurgical 
procedures.
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BACKGROUND: Paradoxical reaction (PR) refers to a worsening of existing or new 
TB-related lesions after initiating effective anti-tuberculosis therapy. While 
commonly observed in lymph node or CNS TB, PR involving the pericardium is 
exceedingly rare in immunocompetent patients.
CASE PRESENTATION: A 22-year-old Vietnamese man with mediastinal tuberculous 
lymphadenitis and endobronchial TB was started on standard anti-TB therapy. 
After initial improvement, he developed pericardial effusion three months into 
treatment. Cultures and PCR were negative, but elevated ADA levels were 
detected. Based on clinical course and exclusion of treatment failure or 
coinfection, paradoxical pericarditis was diagnosed. Corticosteroids and 
levofloxacin were added empirically, with resolution of symptoms.
CONCLUSION: This case highlights a rare extrapulmonary manifestation of PR, 
reinforcing the need to distinguish it from treatment failure or TB progression 
in immunocompetent hosts.
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Therapeutic remodeling of the tuberculosis granuloma with 1-methyl-D-tryptophan 
enhances CD8 (+) T cell-macrophage interactions.

McCaffrey EF, Delmastro AC, Singh B, Devi A, Golden NA, Khader SA, Angelo M, 
Kaushal D, Mehra S.

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 improve 
immune responses 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 + , but 
not CD4 + T cells. Our results demonstrate that: (i) effective 
intra-granulomatous 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 intra-granulomatous killing hold strong translational 
potential.
SIGNIFICANCE STATEMENT: Our understanding of immune mechanisms within the TB 
granuloma has advanced greatly with the advent of high-resolution single cell 
multiplexed imaging. Using such imaging, we show that TB granulomas in rhesus 
macaques, a highly translational model of human TB pathology, are characterized 
by IDO1-mediated immunoregulation. Early pharmacologic restoration of mTOR 
signaling via D-1MT treatment can reduce IDO1 enzymatic activity and facilitate 
the recruitment and function of CD8 + T cells within the granulomas. These 
findings reveal specific mechanisms exploited by Mtb to maintain intra-granuloma 
persistence and underscore immune responses. Future vaccine and therapeutic 
design should consider these immunoregulatory features to achieve better control 
of Mtb infection.
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Tuberculosis remains one of the most prevalent infectious diseases, and the only 
currently available vaccine is the Mycobacterium bovis bacillus Calmette-Guèrin 
(BCG) vaccine. The uncontrolled passaging of the BCG strain led to genetically 
diverse BCG strains. Seven samples from clinical BCG-associated disease were 
obtained from the National Tuberculosis Reference Laboratory. Whole-genome 
sequencing and bioinformatics analysis were performed using tools such as 
fastqc, Trimmomatic, and CLC Genomics Workbench 24.0.3 to obtain consensus 
sequences and analyse deletions between M. bovis AF2122/97, BCG Danish, and 
clinical samples. Snippy was used to generate the phylogenomic tree, Prokka for 
annotation, and an in-house script to detect potential drug resistance. Four 
deletions were identified between M. bovis wildtype and M. bovis BCG. The 
phylogenomic tree showed that of the seven strains analysed, one was 
phylogenetically close to M. tuberculosis H37Rv, and another to the Danish BCG 
vaccine. Other samples were distantly related to each other and to reference 
strains. Two of the samples showed possible resistance to ethambutol. This would 
imply original misdiagnosis of the disease and subsequent ineffective treatment. 
This study emphasises the importance of genomic testing for accurate diagnosis 
of BCG disease and underscores the need for phylogenomic surveillance of M. 
bovis BCG strains circulating in South Africa.
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The MTBseq pipeline, published in 2018, was designed to address bioinformatics 
challenges in tuberculosis (TB) research using whole-genome sequencing (WGS) 
data. It was the first publicly available tool on GitHub to perform full 
analysis of WGS data for Mycobacterium tuberculosis complex (MTBC) encompassing 
quality control through mapping, variant calling for lineage classification, 
drug resistance prediction, and phylogenetic inference. However, the pipeline's 
architecture is not optimal for analyses on high-performance computing or cloud 
computing environments that often involve large datasets. To overcome this 
limitation, we developed MTBseq-nf, a Nextflow wrapper that provides 
parallelization for faster execution speeds in addition to several other 
significant enhancements. The MTBseq-nf wrapper can run several instances of the 
same step in parallel, fully utilizing the available resources, unlike the 
linear, batched analysis of samples in the TBfull step of the MTBseq pipeline. 
For evaluation of scalability and reproducibility, we used 90 M. tuberculosis 
genomes (European Nucleotide Archive-ENA accession PRJEB7727) for the 
benchmarking analysis on a dedicated computational server. In our benchmarks, 
MTBseq-nf in its parallel mode is at least twice as fast as the standard MTBseq 
pipeline for cohorts exceeding 20 samples. Through integration with the best 
practices of nf-core, Bioconda, and Biocontainers projects MTBseq-nf ensures 
reproducibility and platform independence, providing a scalable and efficient 
solution for TB genomic surveillance.
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Background: Tuberculosis (TB) remains a leading cause of global mortality, with 
1.25 million deaths reported in 2023. Extended treatment duration contributes to 
poor patient adherence and treatment failure. Innovative drug delivery platforms 
are needed to improve therapeutic outcomes. Objective: This study aimed to 
develop nanoemulsions co-encapsulating quercetin and rifampicin and evaluate 
their physicochemical properties and in vitro biological activity relevant to TB 
therapy. Methods: Nanoemulsions (NEs) were prepared via hot solvent diffusion 
and phase inversion temperature techniques. Physicochemical characterization, 
stability, anti-inflammatory effects in BEAS-2B cells, and antimycobacterial 
activity against Mycobacterium tuberculosis H37Rv and resistant strains were 
assessed in vitro. Results: The quercetin-rifampicin nanoemulsion (QUE-RIF-NE) 
showed an average size of 24 nm, zeta potential of -27 mV, and drug recovery 
rates of 77% (quercetin) and 75% (rifampicin). The formulation was stable and 
non-cytotoxic at 10-8 M, reducing IFN-γ production by half and reactive oxygen 
species production by almost 75% in BEAS-2B cells. It also exhibited 
antimycobacterial activity against both susceptible and resistant M. 
tuberculosis strains (MIC ≤ 0.015 µg/mL). Conclusions: QUE-RIF-NE exhibits 
promising physicochemical stability and dual anti-inflammatory and antimicrobial 
activity in vitro, demonstrating potential for optimized pulmonary or systemic 
TB therapy that integrates both anti-inflammatory and antimicrobial effects.
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Pulmonary diseases caused by nontuberculous mycobacteria are increasingly 
becoming common worldwide and are occurring more frequently alongside pulmonary 
tuberculosis. Given that pulmonary diseases resulting from nontuberculous 
mycobacteria and pulmonary tuberculosis display similar features-such as 
clinical manifestations, imaging findings, and laboratory results-the accurate 
differentiation of each disease type is highly challenging. Mycobacterial 
culture, as a gold standard method, cannot be considered completely trustworthy 
because of low bacterioexcretion rates among nontuberculous mycobacterial 
pulmonary patients. Additional problems result from poor diagnosis. The 
treatment of lung diseases caused by nontuberculous mycobacteria is also 
difficult. This could be due to the wide spectrum of bacteria belonging to 
nontuberculous mycobacteria, as well as low bacterioexcretion. Therefore, 
bacterial sensitivity to drugs is insufficient. As a result, in this article, 
our intention is to explain the diagnostic difficulties of pulmonary diseases 
caused by nontuberculous mycobacteria and the Mycobacterium tuberculosis 
complex. The review seeks to outline promising directions for the development of 
novel diagnostic approaches in order to improve clinical decision-making and 
ultimately treatment outcomes.
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Tuberculosis remains endemic in the Philippines despite decades of biomedical 
progress under the WHO End TB Strategy. This persistence reflects not a failure 
of medicine, but of systems that treat tuberculosis as a biomedical issue rather 
than a social one. While public health programs recognize community factors, 
stigma is still framed as a problem of awareness rather than a structural 
outcome of health institutions. Practices of isolation, surveillance, and 
labeling have normalized fear and exclusion, shaping how communities perceive 
and respond to the disease. By pathologizing patients rather than confronting 
inequities, institutions perpetuate the very stigma that hinders diagnosis and 
treatment. To end tuberculosis, national frameworks, especially in low- and 
middle-income settings, must become stigma-responsive by embedding social trust, 
accountability, and equity as measurable goals alongside cure rates. Only then 
can the End TB Strategy's promise of universality and dignity be realized.
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BACKGROUND: Peru ranks among the countries with the highest burden of 
tuberculosis in Latin America. Interferon Gamma Release Assays (IGRAs), such as 
QuantiFERON-TB (QFT), cannot distinguish latent tuberculosis infection (LTBI) 
from active tuberculosis (ATB), but they provide a more specific and 
quantitative assessment of prior exposure to Mycobacterium tuberculosis.
METHODS: We enrolled 56 participants and measured 38 cytokines/chemokines from 
plasma obtained through QFT in patients with active TB (n = 11), LTBI (n = 17), 
and QFT-negative healthy controls (n = 28) using a Multiplex Bead Assay.
RESULTS: Levels of IL-1RA, IL-2, IL-5, IFN-γ, and IP-10 significantly 
differentiated both ATB and LTBI groups from healthy controls (p < 0.035). 
Furthermore, IL-5 and IP-10 specifically distinguished LTBI from healthy 
controls (p < 0.015), while GM-CSF differentiated ATB from controls (p < 0.05).
CONCLUSIONS: Beyond IFN-γ as a differential proinflammatory cytokine in TB, 
cytokines such as IL-5, and IP-10 show potential as biomarkers to discriminate 
infection status in high-burden TB settings.
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Background/Objectives: Treatment adherence challenges affect 10-20% of 
tuberculosis patients globally, contributing to drug resistance and continued 
transmission. While artificial intelligence approaches show promise for 
identifying patients who may benefit from additional treatment support, most 
models lack the interpretability necessary for clinical implementation. We aimed 
to develop and validate an integrated artificial intelligence framework 
combining traditional machine learning (interpretable algorithms like logistic 
regression and decision trees), explainable AI (methods showing which patient 
characteristics influence predictions), deep reinforcement learning (algorithms 
learning optimal intervention strategies), and natural language processing 
(clinical text analysis) to identify tuberculosis patients who would benefit 
from enhanced treatment support services. Methods: We analyzed 103,846 pulmonary 
tuberculosis cases from São Paulo state surveillance data (2006-2016). We 
evaluated models using precision (accuracy of positive predictions), recall 
(ability to identify all patients requiring support), F1-score (balanced 
performance measure), and AUC-ROC (overall discrimination ability) while 
maintaining interpretability scores above 0.90 for clinical transparency. 
Results: Our integrated framework demonstrated that explainable AI matched 
traditional machine learning performance (both F1-score: 0.77) while maintaining 
maximum interpretability (score: 0.95). The combined ensemble delivered superior 
results (F1-score: 0.82, 95% CI: 0.79-0.85), representing a 6.5% improvement 
over individual approaches (p < 0.001). Key predictors included substance use 
disorders, HIV co-infection, and treatment supervision factors rather than 
demographic characteristics. Conclusions: This multi-paradigm AI system provides 
a methodologically sound foundation for identifying tuberculosis patients who 
would benefit from enhanced treatment support services. The approach delivers 
excellent predictive accuracy while preserving full clinical transparency, 
demonstrating that the accuracy-interpretability trade-off in medical AI can be 
resolved through the systematic integration of complementary methodologies.

DOI: 10.3390/jcm14248646
PMCID: PMC12733801
PMID: 41464549

66. Int J Environ Res Public Health. 2025 Dec 10;22(12):1846. doi: 
10.3390/ijerph22121846.

Temporal Trends in Tuberculosis Incidence in the 1st Health Region of Alagoas, 
Brazil (2001-2022).

de Gois G(1), de Bodas Terassi PM(2), Falcão JB(3), Costa KA(4), Sobral BS(5), 
Muniz MA(6), de Freitas WK(4)(7), da Paz de Souza Paiva RF(8).

Author information:
(1)Institute of Atmospheric Sciences (ICAT), Federal University of Alagoas 
(UFAL), Av. Lourival de Melo Mota, no number-Campus A. C. Simões-Tabuleiro do 
Martins, Maceió 57072-970, AL, Brazil.
(2)Latin American Institute of Technology, Infrastructure and Territory 
(ILATIT), Federal University for Latin American Integration (UNILA), 6731 
Tancredo Neves Avenue-Itaipu A District, Foz do Iguaçu 85867-970, PR, Brazil.
(3)Claretiano University Center, Av. Boulevard Thaumaturgo, 1180, Copacabana, 
Cruzeiro do Sul 69980-000, AC, Brazil.
(4)Postgraduate Program in Environmental Technology, Fluminense Federal 
University (UFF), Avenue dos Trabalhadores, 420, Vila Santa Cecília District, 
Volta Redonda 27255-125, RJ, Brazil.
(5)Land and Cartography Institute of Rio de Janeiro (ITERJ), Rio de Janeiro 
20060-060, RJ, Brazil.
(6)Graduate Program in Environmental Sciences (PPGCA), Federal University of 
Acre (UFAC), Multidisciplinary Center (CMULTI), Estrada Canela Fina, km 12, 
Gleba Formoso, Lote 245, Colônia São Francisco, Cruzeiro do Sul 69980-000, AC, 
Brazil.
(7)Postgraduate Program in Geosciences (Geochemistry), Fluminense Federal 
University (UFF), Outeiro de São João Batista, Campus do Valonguinho, Mario 
Santos Braga Street, 30, Centro, Niterói 24020-140, RJ, Brazil.
(8)Postgraduate Program in Environmental Technology, Federal Fluminense 
University (UFF), Technological Center, Avenue dos Trabalhadores, 420, Vila 
Santa Cecília District, Volta Redonda 27255-250, RJ, Brazil.

The present study aimed to examine the temporal dynamics of tuberculosis 
incidence, mortality, and TB-HIV coinfection in the First Health Region of 
Alagoas from 2001 to 2022, with particular attention to sex-specific 
differences. The analysis revealed pronounced divergences between men and women. 
The male series exhibited significant positive autocorrelation and high 
interannual variability, indicating strong temporal dependence and heightened 
sensitivity to external disruptions such as the COVID-19 pandemic. The female 
series displayed a more regular pattern without autocorrelation. Although both 
sexes showed declining incidence, only the reduction among women reached 
statistical significance; the male trend remained unstable and inconclusive. 
Disease burden was consistently higher among men, who accounted for most cases 
and maintained incidence levels above elimination targets. TB-HIV coinfection 
increased in both sexes, with a sharper rise among men and a statistically 
significant upward trend among women, accompanied by a structural shift in 2010. 
Additional change points in 2014 and 2018 are likely to reflect alterations in 
surveillance or broader public health events. The weak performance of linear 
models underscores the role of persistent social determinants and inequities in 
healthcare access. Overall, the findings demonstrate that tuberculosis remains a 
major public health concern and that differentiated strategies by sex are 
essential for effective prevention and care.
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BACKGROUND: Household contacts of smear-positive tuberculosis (TB) patients face 
an elevated risk of infection and disease progression, particularly young 
children and individuals living in overcrowded households. Despite WHO 
recommendations for systematic contact screening and provision of TB preventive 
therapy (TPT), implementation remains suboptimal in high-burden rural areas. 
This study aimed to develop a practical framework for identifying and 
prioritizing high-risk families by examining demographic predictors, household 
clustering, and machine learning-based risk models.
METHODS: A total of 437 household contacts linked to smear-positive index cases 
were assessed and classified as high or low risk. Statistical analyses included 
descriptive measures, χ2 tests, Z-tests for age-group differences, and 
multivariable logistic regression. Household-level vulnerability patterns were 
explored using network visualizations, clustered heatmaps, and risk-ranking 
charts. Three machine learning models, logistic regression, random forest, and 
gradient boosting, were trained using demographic and household variables with 
5-fold cross-validation and an 80/20 hold-out test split. Model performance was 
evaluated using the AUROC, AUPRC, accuracy, F1-score, calibration curves, and 
decision curve analysis.
RESULTS: Of the 437 contacts, 290 (66.4%) were classified as high risk. A 
younger age was strongly associated with high-risk status (χ2 = 16.61, p = 
0.005), with children aged 0-4 years being significantly more likely to be in a 
high-risk category (Z = 2.706). Gender showed no significant association (p = 
0.523). Logistic regression identified younger age (aOR = 2.41, 95% CI: 
1.48-3.94) and larger household size (aOR = 1.12 per additional member, 95% CI: 
1.01-1.25) as independent predictors of the outcome. Visual analytics revealed 
apparent clustering of high-risk individuals within "hotspot families," enabling 
prioritization through composite risk scores. Gradient boosting achieved the 
strongest performance (AUROC = 0.65; AUPRC = 0.76), with acceptable calibration 
(Brier score = 0.21) and a positive net clinical benefit in the decision curve 
analysis.
CONCLUSIONS: TB risk is highly clustered at the household level, with large 
families and young children carrying disproportionate vulnerability. Combining 
demographic risk assessment, household-level visualization, and predictive 
modeling provides a practical, data-driven approach to prioritizing households 
during contact investigation. These findings support the WHO's family-centered 
strategy and underscore the need to strengthen clinical governance and 
community-engaged education to optimize TB prevention in resource-limited rural 
settings.
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Background: Tuberculosis (TB) remains a leading cause of morbidity and 
mortality, with South Africa among the highest-burden countries. The Eastern 
Cape is particularly affected due to poverty, HIV co-infection, and weak health 
systems. Understanding treatment outcomes and their determinants is required to 
achieve the WHO End TB Strategy targets. The objective of this study was to 
examine treatment outcomes for tuberculosis (TB) in both rural and urban clinics 
within the Eastern Cape Province. We aimed to identify the socio-demographic, 
clinical, and geographic factors that influence treatment success or failure. We 
included simple geographic visualisations comparing treatment outcomes between 
the two participating clinics to inform the development of targeted 
interventions aimed at enhancing TB control efforts. Methods: A retrospective 
cohort study of 385 TB patients treated at two public clinics in the Eastern 
Cape (2020-2024) was conducted. Socio-demographic, clinical, and geographical 
data were extracted from records. Outcomes were classified using WHO and South 
African National TB Programme guidelines. Logistic regression identified 
predictors of success, and spatial analysis mapped treatment outcomes. Results: 
The mean patient age was 40.6 years; 69.1% were HIV-positive, and 89.9% had 
pulmonary TB. The overall treatment success rate was 63.8%, below the WHO target 
of ≥85%. Pulmonary TB was independently associated with greater odds of success 
(aOR = 2.86, 95% CI: 1.23-6.65), while older age predicted poorer outcomes (aOR 
= 0.98, 95% CI: 0.963-0.998). HIV status and socioeconomic variables were not 
independently associated after adjustment, although poverty and unemployment 
were widespread. Spatial mapping showed clustering of poor outcomes in specific 
clinics, highlighting geographic and health system disparities. Conclusions: TB 
treatment outcomes in the Eastern Cape remain unsatisfactory. Older patients and 
those with extrapulmonary TB face higher risks of unfavourable outcomes, 
underscoring the need for closer monitoring and adherence support. Integrated 
TB/HIV care, social protection, and geographically targeted interventions are 
essential to strengthen health systems and reduce inequalities.
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Background/Objectives: Traditional medical image analysis methods often suffer 
from locality bias, limiting their ability to model long-range contextual 
relationships between spatially distributed anatomical structures. To overcome 
this challenge, this study proposes SPX-GNN (Superpixel Explainable Graph Neural 
Network). This novel method reformulates image analysis as a structural graph 
learning problem, capturing both local anomalies and global topological patterns 
in a holistic manner. Methods: The proposed framework decomposes images into 
semantically coherent superpixel regions, converting them into graph nodes that 
preserve topological relationships. Each node is enriched with a comprehensive 
feature vector encoding complementary diagnostic clues, including colour 
(CIELAB), texture (LBP and Haralick), shape (Hu moments), and spatial location. 
A Graph Neural Network is then employed to learn the relational dependencies 
between these enriched nodes. The method was rigorously evaluated using 5-fold 
stratified cross-validation on a public dataset comprising 4200 chest X-ray 
images. Results: SPX-GNN demonstrated exceptional performance in tuberculosis 
classification, achieving a mean accuracy of 99.82%, an F1-score of 99.45%, and 
a ROC-AUC of 100.00%. Furthermore, an integrated Explainable Artificial 
Intelligence module addresses the black box problem by generating semantic 
importance maps, which illuminate the decision mechanism and enhance clinical 
reliability. Conclusions: SPX-GNN offers a novel approach that successfully 
combines high diagnostic accuracy with methodological transparency. By providing 
a robust and interpretable workflow, this study presents a promising solution 
for medical imaging tasks where structural information is critical, paving the 
way for more reliable clinical decision support systems.
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Background/Objectives: Tuberculosis remains a significant global health problem, 
particularly in resource-limited environments. Its mortality and spread can be 
considerably decreased by early and precise detection via chest X-ray imaging. 
This study introduces a novel approach based on hybrid deep learning for 
Tuberculosis detection from chest X-ray images. Methods: The introduced approach 
combines GhostNet, a lightweight convolutional neural network tuned for 
computational efficiency, and MobileViT, a transformer-based model that can 
capture both local spatial patterns and global contextual dependencies. Through 
such integration, the model attains a balanced trade-off between classification 
accuracy and computational efficiency. The architecture employs feature fusion, 
where spatial features from GhostNet and contextual representations from 
MobileViT are globally pooled and concatenated, which allows the model to learn 
discriminative and robust feature representations. Results: The suggested model 
was assessed on two publicly available chest X-ray datasets and contrasted 
against several cutting-edge convolutional neural network architectures. 
Findings showed that the introduced hybrid model surpasses individual baselines, 
attaining 99.52% accuracy on dataset 1 and 99.17% on dataset 2, while keeping 
low computational cost (7.73M parameters, 282.11M Floating Point Operations). 
Conclusions: These outcomes verify the efficacy of feature-level fusion between 
a convolutional neural network and transformer branches, allowing robust 
tuberculosis detection with low inference overhead. The model is ideal for 
clinical deployment and resource-constrained contexts due to its high accuracy 
and lightweight design.
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A 30-year-old previously healthy man presented with fever and headache. HIV 
tests yielded negative results. Cerebrospinal fluid (CSF) analysis revealed 
pleocytosis (619/µL), elevated protein (210.3 mg/dL) and adenosine deaminase 
levels, and decreased glucose levels. A positive CSF culture for tuberculosis 
confirmed the patient had tuberculous meningitis (TBM). He was treated with 
methylprednisolone, isoniazid, rifampicin, pyrazinamide, and ethambutol (all 
highly sensitive). His compliance with medication was good. After six weeks of 
treatment, he was discharged in stable condition. Eight weeks after onset, he 
was readmitted with vertigo and right deafness. CSF examination showed worsened 
pleocytosis (819/µL) and protein levels (4296.1 mg/dL). Contrast-enhanced MRI 
revealed enhancement of meninges in the brainstem and spinal cord as well as the 
right vestibulocochlear nerve. No brain abscesses were observed. Based on these 
findings, a paradoxical reaction (PR) with vestibulocochlear neuritis following 
antituberculous therapy initiation was suspected. He received oral prednisolone, 
leading to rapid resolution of vestibulocochlear symptoms within two days. 
Although cranial nerve enhancement due to PR has been mentioned in the 
literature, specific imaging demonstrating it is scarce. This case highlights PR 
as a cause of cranial neuropathy in TBM and provides clear radiological evidence 
of direct inflammatory spread to the vestibulocochlear nerve, bridging a gap in 
the current literature.
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Background and Objectives: Ward-level risk in pulmonary tuberculosis (TB) is 
often estimated from static admission data. This study evaluated a pragmatic 
composite-TRIAD-TB-integrating physiology (SpO2, respiratory rate), inflammation 
(systemic immune-inflammation index [SII], C-reactive protein [CRP]), and 
nutrition (BMI, albumin), augmented by 72 h changes in CRP and albumin, to 
predict 30-day mortality and hospital length of stay (LOS). Methods: A pooled 
prospective cohort of 126 HIV-negative adults without chronic systemic 
immunosuppression hospitalized with culture-confirmed pulmonary TB at two 
Romanian tertiary centers was analyzed. TRIAD-TB combined z-scored admission 
markers and 72 h deltas. The primary outcome was 30-day all-cause mortality; 
secondary outcomes included LOS. Associations were estimated using Firth 
logistic regression (mortality) and quasi-Poisson regression (LOS). 
Discrimination and overall performance were summarized by AUC and Brier score; 
internal performance used bootstrap optimism-correction. Results: Across 
TRIAD-TB tertiles, 30-day mortality increased from 2.4% to 16.7%, and mean LOS 
rose from 24.7 ± 5.8 to 32.1 ± 7.3 days. Each SD increase in TRIAD-TB was 
associated with higher odds of death (adjusted OR 2.4, 95% CI 1.3-4.8; p = 
0.006) and longer hospitalization (adjusted IRR 1.19, 95% CI 1.09-1.30; p < 
0.001). The full model discriminated mortality well (AUC 0.84; Brier 0.067) and 
explained 21.8% of LOS deviance. Early dynamics were informative: higher CRP 
ratio (72 h/0 h) and albumin decline tracked with adverse outcomes. An 
admission-only "mini-TRIAD" retained strong discrimination (AUC 0.79). 
Conclusions: A dynamic composite leveraging routine vitals and laboratory 
tests-plus 72 h trajectories-accurately stratified short-term risk in 
hospitalized pulmonary TB, while an admission-only "mini-TRIAD" retained strong 
discrimination. Together, these tools may support early escalation, targeted 
monitoring, and capacity planning. TRIAD-TB may support early escalation, 
targeted monitoring, and capacity planning; however, because it was derived in 
HIV-negative, non-immunosuppressed adults in an Eastern European setting, 
TRIAD-TB and the admission-only "mini-TRIAD" require external validation, 
including in cohorts with substantial HIV co-infection and different comorbidity 
profiles, before any broader implementation.
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Background/Objectives: Children with stunting are at risk of immune function 
disruption and micronutrient deficiencies, leading to nutritional anemia and 
susceptibility to infection. This study determined the prevalence and etiology 
of anemia in children under five with stunting and tuberculosis (TB) and 
analyzed the associated factors. Methods: A cross-sectional study was conducted 
among children under five with stunting from 30 May to 13 June 2022. 
Participants were selected via the proportionate stratified random sampling of 
74 community health centers in Bandung City, Indonesia. An anthropometric 
measurement was performed to determine stunting and conduct TB diagnosis, and 
hematology tests were performed to elaborate the anemia profiles. Results: In 
total, 138 participants were included, among which 80 (58.0%) had TB and 57 
(41.3%) had anemia, mostly caused by iron deficiency anemia (IDA)-38/57 (66.7%). 
The coexistence of anemia in children with stunting and TB was present in 33 
(23.9%) and it was associated with nutritional status (weight-for-length), p = 
0.026. Conclusions: Anemia, as a part of the triple burden among children under 
five with stunting and TB was highly prevalent, mostly due to IDA; in this 
study, only nutritional status was associated with the triple burden.
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INTRODUCTION: The Bacille Calmette-Guerin (BCG) vaccine is widely administered 
in countries with high tuberculosis (TB) prevalence to protect against severe 
forms of childhood TB. Despite its efficacy, the vaccine can lead to adverse 
effects like BCGosis, a severe but rare condition marked by systemic 
granulomatous inflammation. This is because the vaccine is comprised of 
attenuated BCG bacteria which has the potential to cause uncontrolled 
dissemination beyond the injection site. Immunocompromised children are 
particularly vulnerable to this side effect. Through a systematic review of the 
current literature, this analysis seeks to determine the global incidence of 
BCGosis and identify critical risk factors associated with its onset.
METHODS: The review was conducted in accordance with the PRISMA-2020 guidelines 
(Preferred Reporting Items for Systematic Reviews and Meta-Analyses). The 
review's objectives and scope were framed using the PICOS (Population, 
Intervention, Comparison, Outcomes and Study Design) framework.
RESULTS: Not surprisingly, BCGosis is most prevalent in infants with underlying 
genetic immunodeficiencies such as severe combined immunodeficiency (SCID) and 
chronic granulomatous disease (CGD). We found a high correlation between the 
development of BCGosis and genetic mutations affecting certain immune processes, 
notably those involved in NADPH oxidase function and interferon-gamma 
signalling. The risks of developing these mutations also correlated with the 
prevalence of consanguinity, a common practice in certain populations. Factors 
like early neonatal vaccination (often within the first week of life) and 
variations in BCG strains may also influence BCGosis risk.
CONCLUSION: There is an urgent need for enhanced pre-vaccination screening for 
genetic and immunologic vulnerabilities in infants at hight risk for BCGosis, 
particularly in populations with high consanguinity rates. Alternatively, 
considerations should be made as to modifying existing vaccination schedules or 
postponing BCG immunization until immune competency can be confirmed in these 
high risk groups.
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This study analyzed the therapeutic effectiveness, ADRs, and their influencing 
factors in multidrug-resistant tuberculosis (MDR-TB) patients. We conducted a 
cross-sectional study involving patients in four referral hospitals in 
Yogyakarta province. The data was collected from the medical records and the 
Tuberculosis Information System (SITB) of the Ministry of Health of the Republic 
of Indonesia from January 2020 to June 2023. Of the 65 patients, 31 (47.7%) 
showed the expected clinical response. The factors affecting the therapeutic 
effectiveness were occupation and medication adherence. The most frequent ADR 
found was gastrointestinal disorders (19.9%). Based on the severity levels, the 
most frequently found ADRs were levels 1 and 3, at 60.1% and 26.1%, 
respectively. In conclusion, more than half of all the MDR-TB patients still 
showed an inadequate clinical response, with almost 40% of MDR-TB patients 
experiencing ADRs.
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Introduction Skeletal tuberculosis (TB) is a diagnostically challenging form of 
extrapulmonary TB (EPTB). Among EPTB, musculoskeletal or osteoarticular 
tuberculosis (OAT) represents 1-3% of all TB cases. This study evaluated the 
clinical patterns, diagnostic pathways, and treatment outcomes of skeletal TB 
cases managed under the National Tuberculosis Elimination Program (NTEP). 
Methods A retrospective review was conducted at the Subbaiah Institute of 
Medical Sciences, a tertiary-care center in Karnataka, India, including 20 
patients with skeletal TB treated under NTEP between January 2022 and January 
2025. Inclusion required completion of NTEP-based anti-tubercular therapy (ATT) 
and ≥1-year post-treatment follow-up. Diagnosis followed the NTEP criteria using 
an integrated approach involving clinical features, MRI, histopathology 
demonstrating necrotizing granulomatous inflammation, and microbiological 
testing (GeneXpert MTB/RIF). Functional outcomes were assessed using the Visual 
Analog Scale (VAS) for pain, Frankel grading for spinal cases, and validated 
joint-specific scoring systems (Knee Society Score, Modified Harris Hip Score, 
Mayo Elbow Performance Score, QuickDASH, Constant-Murley Shoulder Score) in 
extraspinal cases. Treatment outcomes were evaluated according to NTEP-defined 
clinico-radiological criteria. Results Spinal TB was observed in 14 patients 
(70%), predominantly lumbar (6/14), and extraspinal involvement in six patients 
(30%), affecting the hip, knee, shoulder, elbow, wrist, and sternum. All 
patients underwent MRI and biopsy; GeneXpert detected no rifampicin resistance. 
Surgical intervention was performed in cases with neurological deficits, 
instability, large abscesses, or advanced joint destruction. Mean VAS pain 
scores improved significantly from 7.35 ± 1.23 pre-treatment to 2.40 ± 0.94 at 
one year (p < 0.001). Functional scores in extraspinal cases ranged from fair to 
excellent across joints. Neurological status remained grade E in all spinal 
cases. All patients achieved treatment completion with clinico-radiological 
cure, including those with comorbidities and HIV infection. Conclusion 
NTEP-guided composite diagnosis, combined with selective surgery and 
standardized ATT, resulted in significant pain improvement and favorable 
outcomes in skeletal TB. Early biopsy and MRI are crucial for timely diagnosis 
and reducing disability.
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PURPOSE: The syndemic of tuberculosis (TB) and type 2 diabetes mellitus (T2DM) 
presents a growing global health challenge, particularly in high-burden 
countries. T2DM is known to impair immune responses, increasing susceptibility 
to TB. However, the cytokine dynamics underlying this interaction remain 
unclear. This study aimed to explore the differences in ex vivo cytokine 
responses between individuals with and without T2DM following TB antigen 
stimulation.
PATIENTS AND METHODS: In this cross-sectional study, we analyzed plasma samples 
from 110 individuals with T2DM and 38 without, collected as part of the TANDEM 
and INFECT cohort studies in Indonesia. Cytokine levels (IL-1β, IL-6, TNF-α, and IFN-γ) were measured using ELISA before and after TB antigen stimulation using the QuantiFERON-TB Gold assay. Demographic, clinical, and metabolic parameters were recorded. Statistical analyses included Mann-Whitney U-tests and Spearman correlation.
RESULTS: Patients with DM showed a higher baseline levels of pro-inflammatory 
cytokines than non-DM individuals, particularly in IL-1β, IL-6 and TNF-α, 
suggesting a primed immune response even before TB antigen exposure. After TB 
antigen stimulation, no significant between-group differences were observed in 
cytokine levels. However, IL-1β showed a more pronounced median increase in T2DM 
(124 vs -54 pg/mL, p = 0.43), while IL-6, TNF-α, and IFN-γ changes were blunted 
in the T2DM group. Correlation analyses revealed that in T2DM individuals, IL-1β 
positively correlated with IL-6 and TNF-α both pre- and post-stimulation. IL-6 
and IFN-γ showed significant associations with HbA1c and BMI in the non-DM 
group.
CONCLUSION: T2DM group exhibited altered immune patterns marked by heightened 
IL-1β response and disrupted regulation of IL-6, TNF-α, and IFN-γ, although no 
statistically significant cytokine differences were observed. These findings 
suggest an immune dysregulation in T2DM that may contribute to TB 
susceptibility, warranting further investigation using CD4/CD8-responsive assays 
in larger, more diverse populations.
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Miliary tuberculosis (TB) in pregnancy presents unique diagnostic and 
therapeutic challenges due to overlapping physiological changes, imaging 
limitations, and fetal considerations. We describe a 42-year-old third-trimester 
healthcare worker who presented with prolonged fever and rapidly progressive 
hypoxaemia. Initial investigations were inconclusive, and imaging showed subtle 
reticulonodular opacities. Her condition worsened into severe ARDS, requiring 
emergency caesarean delivery and mechanical ventilation. Placental 
histopathology revealed necrotizing granulomatous inflammation, and fundoscopy 
identified choroidal tubercles. Mycobacterium tuberculosis was later confirmed 
on bronchoalveolar lavage. Anti-tubercular therapy and corticosteroids led to 
gradual clinical recovery and successful extubation. The neonate remained well 
on follow-up. This case underscores the diagnostic complexity of miliary TB in 
pregnancy and the value of placental pathology and fundoscopy when conventional 
tools fall short. With timely intervention and multidisciplinary care, even 
fulminant presentations can result in favourable maternal and neonatal outcomes.
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Japanese encephalitis (JE) is a mosquito-borne viral infection of the central 
nervous system, while tuberculous meningitis (TBM) is another major CNS 
infection in endemic regions. The co-occurrence of these conditions is extremely 
rare and presents significant diagnostic and therapeutic challenges. We report a 
13-year-old boy who presented with fever, respiratory distress, and neurological 
symptoms, progressing to respiratory failure that required intubation and 
intensive care. MRI findings of bilateral thalamic involvement suggested JE, 
while cerebrospinal fluid analysis confirmed CNS tuberculosis. He was managed 
with intensive antitubercular therapy, antibiotics, and supportive ICU care. 
Despite prolonged hospitalization and mechanical ventilation, he developed 
quadriplegia, reflecting the severity of these dual infections. Concurrent JE 
and CNS TB complicate both diagnosis and treatment, necessitating early 
recognition, multidisciplinary management, and intensive supportive care. This 
first documented case underscores the importance of awareness and further 
research to guide strategies for managing rare coexisting CNS infections.
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Multi drug resistant tuberculosis (MDR-TB) in children is rare and requires 
tremendous skill and knowledge of clinicians for early detection and treatment. 
This case highlights the complexities in diagnosing and treating MDR-TB in young 
children. An 18-month-old immunocompetent boy presented with prolonged fever, 
sudden onset of vision loss, vomiting, and seizures, which led to a suspicion of 
meningitis. Given his family history of treated pulmonary TB in the father and 
uncle one year ago, the initial treatment followed the Nepali national protocol 
for non-MDR tuberculous meningitis (TBM). However, the child's lack of response 
to this treatment raised concerns about MDR-TB, particularly after discovering 
on close questioning that the uncle, who lived with the boy's family, had 
actually been diagnosed with MDR-TB. The diagnosis was confirmed by molecular 
tests of cerebrospinal fluid (CSF) and customized treatment for MDR TB 
meningitis (MDR TBM) administered. The boy then slowly improved and became less 
irritable, afebrile, seizure-free, developed spontaneous movements of all four 
limbs, and was discharged after one month. Delays in suspicion, confirmation, 
and treatment of MDR TBM led to complications of leptomeningitis with 
non-communicating hydrocephalus and bilateral optic atrophy, which was confirmed 
by magnetic resonance imaging (MRI) scan of the brain. This case highlights the 
importance of taking a very thorough and proper history and considering the 
possibility of MDR, especially in countries like Nepal where TB in general is 
rampant so that timely diagnosis and treatment is possible and complications are 
avoided.
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Tuberculosis, caused by Mycobacterium tuberculosis, is an infectious disease 
linked to high mortality and can stay in the host cell longer when inactive. 
Multiple factors are linked to disease prognosis, including microRNAs. It is a 
diminutive single-stranded RNA that regulates the expression of its target 
mRNAs. It consists of a brief nucleotide sequence, often 19-25 nucleotides in 
length, of non-coding RNA. It is also essential for early embryonic development, 
invasion, cell migration, apoptosis, and cell death. The review aims to analyse 
the transcriptome characteristics of various miRNAs in the tuberculosis 
prognosis. However, miR-155, miR-29, circ-miRNA, and lncRNAs regulate gene 
expression. In TB patients' serum exosomes, miRNA-146 expression was noticeably 
higher than in healthy individuals. Drug-resistant tuberculosis was related to 
miR-548 m, miR-631, miR-328-3p, and miR-let-7e-5p, as well as let-7b-5p, 
miR-30a-3p, IL-27, and CXCL9/10/11 in TB patients' lesion tissue and peripheral 
blood. Therefore, further miRNA research will focus on TB progression.
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Tuberculosis (TB) is an ongoing global health threat that has been exacerbated 
by the COVID-19 pandemic. People with TB need comprehensive medical and social 
supports to ensure they can maintain and complete TB treatment. TB programs 
globally have turned to eHealth to bridge gaps in access and strengthen the 
circle of care around people with TB. This study evaluates the implementation of 
an intervention aimed at improving TB care in Shigatse, using the CFIR framework 
to identify factors influencing its success. The intervention included the use 
of e-Monitor boxes and WeChat for patient engagement. Data were collected 
through interviews with patients, treatment supporters, and health workers. Key 
challenges identified included inadequate infrastructure, digital literacy 
barriers, and unclear roles due to recent TB service delivery reforms. Enablers 
included strong social structures, proximity to village doctors, and government 
support for free TB treatment. Results showed that while older patients faced 
difficulties with digital tools, younger family members often assisted, 
enhancing engagement. Health workers' training and the timing of training 
sessions were critical to the intervention's success. The study concludes that 
despite challenges, the intervention was generally well-received and effective, 
with recommendations for ongoing training and adaptation to local contexts.
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Background/Objectives: Hereditary anomalies in the TYK2 gene are the basis of a 
rare primary immunodeficiency, immunodeficiency-35, typified by an augmented 
vulnerability to mycobacterial and viral infections. Clinical overlap with 
chronic granulomatous disease (CGD) and other granulomatous disorders 
complicates diagnosis, particularly in nations where universal BCG vaccination 
is instituted. We present a pediatric case from Kazakhstan to broaden the 
clinical and molecular spectrum of TYK2-related immunodeficiency and accentuate 
diagnostic challenges. Methods: The proband underwent clinical assessment, 
immunophenotyping, and biochemical analysis during episodes of active pathology 
and subsequent follow-up. Whole-exome sequencing (WES) was executed, followed by 
confirmatory Sanger sequencing and segregation analysis in first-degree kin. 
Functional assays for phagocyte oxidative burst and phagocytosis were conducted 
to exclude CGD. Results: WES identified two rare TYK2 variants (c.209_212del, 
pathogenic; c.2395G>A, previously reported as pathogenic in a Chinese patient 
with TYK2 deficiency) and a heterozygous MEFV duplication (c.761_764dup). 
Paternal DNA was unavailable; therefore, allelic phase could not be formally 
established, but the combined genotype and phenotype are consistent with 
autosomal recessive TYK2 deficiency. Sanger sequencing confirmed segregation of 
the frameshift TYK2 variant in the mother, while the clinically healthy brother 
carried only the wild-type allele. The missense alteration was exclusive to the 
proband. Conclusions: This case exemplifies the significance of contemplating 
TYK2 deficiency in pediatric patients with refractory mycobacterial infections, 
particularly in BCG-endemic locales. Genetic validation provided a definitive 
diagnosis, differentiating the condition from CGD and informing patient 
management. To our knowledge, this constitutes one of the inaugural genetically 
confirmed instances of TYK2 deficiency in Central Asia, enhancing regional 
epidemiological comprehension and emphasizing the role of molecular diagnostics 
in directing treatment and vaccination policies.
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Tuberculosis (TB) remains a major global health challenge, and early, accurate 
diagnosis is essential for effective disease control. Chest radiography (CXR) is 
widely used for TB screening because of its accessibility, yet its limited 
specificity necessitates confirmatory molecular testing such as polymerase chain 
reaction (PCR) assays. This study aimed to evaluate the diagnostic performance 
of a deep learning model (DLM) for TB detection using CXR and to compare its 
predictive accuracy with PCR results, specifically in a low-burden region. A 
retrospective dataset of CXR images and corresponding PCR findings was obtained 
from two hospitals. The DLM, based on the CheXzero vision transformer, was 
trained on a large imaging dataset and evaluated using receiver operating 
characteristic (ROC) curves and area under the curve (AUC) metrics. Internal and 
external validation sets assessed sensitivity, specificity, and predictive 
values, with subgroup analyses according to imaging modality, demographics, and 
comorbidities. The model achieved an AUC of 0.915 internally and 0.850 
externally, maintaining good sensitivity and specificity, though performance 
declined when limited to PCR-confirmed cases. Accuracy was lower for older 
adults and those with chronic kidney disease, chronic obstructive pulmonary 
disease, or heart failure. These findings suggest AI-assisted CXR screening may 
support TB detection in resource-limited settings, but PCR confirmation remains 
essential.
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Mycobacterium tuberculosis (Mtb), the causative agent of tuberculosis (TB), is 
responsible for a global health burden affecting over a quarter of the world's 
population. The increasing prevalence of drug-resistant TB poses a significant 
threat to current treatment strategies. Isoniazid (INH) is a first-line prodrug 
used in TB therapy, which requires activation by the catalase-peroxidase enzyme 
KatG. Upon activation, INH inhibits InhA, thereby disrupting mycolic acid 
biosynthesis, a crucial process for maintaining Mtb's distinctive, lipid-rich 
cell wall. The most common naturally occurring resistance-associated mutation in 
KatG is S315T, though other variants at this position, such as S315G, S315N, 
S315I, and S315R, have also been reported. In this study, we employ 
cryo-electron microscopy (cryo-EM) to investigate the structural basis of INH 
resistance conferred by these KatG variants. We present high-resolution cryo-EM 
structures that reveal heterogeneity in heme loading among the mutants. Detailed 
structural analysis highlights alterations in the hydrogen-bonding network and 
substrate access channel unique to each variant, offering direct comparisons 
with the wild-type (WT) KatG protein. Our findings provide a molecular 
explanation for clinical INH resistance and lay the groundwork for the rational 
design of next-generation anti-TB therapeutics.
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Microbial iterative fatty acid synthases (FAS) are versatile multienzymes under 
scrutiny for their potential as anti-infectious targets and their 
biotechnological applications. They produce saturated fatty acids with defined 
chain length and release them as coenzyme A-conjugates. How they recognize 
appropriate acyl length to initiate the process of product release is unknown. 
Here, we resolved two intermediate state structures of FAS, one from each of the 
two organisms: bacterium Mycobacterium tuberculosis and yeast Saccharomyces 
cerevisiae. These structures reveal how acyl carrier protein (ACP) domain and 
nascent fatty acids interact with the substrate-promiscuous malonyl-palmitoyl 
transferase (MPT) domain that is involved in product cleavage from the enzyme. 
MPT adopts a transient channel necessary for the accommodation of long-chain 
fatty acids. This channel is formed by the transient retraction of a conserved 
arginine side chain involved in malonate binding. These insights uncover 
structural determinants that enable M. tuberculosis type I FAS to produce very 
long-chain fatty acids used for evading host immunity in tuberculosis (TB).
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BACKGROUND: Tuberculosis household contacts are at elevated risk of HIV, and 
systematic screening for tuberculosis is an opportunity for people to know their 
status. We aimed to assess the coverage and positivity of HIV testing during 
household systematic screening for tuberculosis.
METHODS: For this systematic review and meta-analysis (PROSPERO: 
CRD42024471979), we searched MEDLINE, Embase, Global Health, and Africa Wide 
databases from Jan 1, 2000, to June 24, 2025. The primary analysis population 
was household contacts of people with tuberculosis without known HIV. Studies 
were included if HIV testing was offered to household contacts, and in the 
primary analysis if people known to be living with HIV were excluded from the 
population eligible for testing. We extracted or derived coverage (proportion of 
people eligible for testing who received an HIV test) and positivity (proportion 
of people tested with a positive result) and calculated pooled proportions using 
random effects meta-analysis. We narratively summarised themes from qualitative 
reports. Meta-regression examined the association of national HIV prevalence, 
time period, and participant age, with coverage and positivity of HIV testing.
FINDINGS: Searches identified 31 quantitative studies (110 090 people), of which 
17 (40 407 people) were included in primary analyses. Seven qualitative studies 
reported community or provider perspectives. The pooled proportion of eligible 
household contacts tested for HIV was 72·9% (95% CI 60·3-83·9), ranging from 0% to 100%. Pooled positivity of testing was 5·9% (3·6-8·8) overall. Positivity was 9·7% (5·8-14·5; ten studies) in countries with ≥10% national adult HIV 
prevalence. Qualitative studies highlighted context-dependent facilitators and 
barriers of household contacts' capability, opportunity, and motivations to 
engage with HIV testing.
INTERPRETATION: Few studies have evaluated HIV testing for tuberculosis 
household contacts. Coverage of testing was reasonable but varied substantially 
across studies. Positivity of testing was high. Further research is needed to 
understand and optimise acceptability and ensure feasibility of HIV testing 
within screening of tuberculosis among household contacts, and tuberculosis-HIV 
programmes in high HIV-incidence settings should consider monitoring 
implementation of HIV within routine tuberculosis household contact screening.
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