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Promethazine use and QT prolongation risk during treatment with a shortened 
all-oral regimen for MDR/RR-TB.
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BACKGROUND: Shortened all-oral regimens for multidrug- or rifampicin-resistant 
tuberculosis (MDR/RR-TB) combine multiple QTc prolonging agents, including 
bedaquiline and delamanid, which act partly through hERG potassium channel 
binding. Promethazine, a first-generation antihistamine used for nausea during 
TB therapy, shares this mechanism. Whether adjunctive promethazine further 
raises the risk of clinically relevant QTc prolongation in this setting is 
unclear.
METHODS: We conducted secondary analyses from a prospective observational cohort 
study of patients ≥15 years in Lesotho who received a 9- to 12-month all-oral 
regimen (bedaquiline, linezolid, levofloxacin, clofazimine, delamanid) for 
pulmonary MDR/RR-TB. We modelled time-varying promethazine exposure using the 
Andersen-Gill formulation of Cox regression, with time-to-first grade ≥3 
(>500 ms) QTc event as the outcome of interest. We conducted comparator analyses 
with time-varying exposure to metoclopramide, ondansetron, and episodes of 
nausea, dizziness, and vomiting.
RESULTS: Among 247 participants (median age 41, 63.2% living with HIV), 62 
(25.1%) received promethazine. Grade ≥3 QTc prolongation occurred in 10 (4.0%). 
Incident clinically significant QTc prolongation was higher during 
promethazine-exposed than unexposed periods (7.4 versus 1.3 per 10 000 
person-days; HR 7.0, 95% CI: 1.4-35.3). No comparable elevation was seen in 
analyses of exposure to metoclopramide (HR 1.0, 95% CI: 0.3-3.6), ondansetron, 
or episodes of nausea, dizziness, or vomiting (HR 1.5, 95% CI: 0.3-6.9).
CONCLUSIONS: Promethazine use was associated with increased risk of clinically 
relevant QTc prolongation within a QTc-burdened all-oral MDR/RR-TB regimen. 
These findings provide preliminary evidence that clinicians may consider when 
selecting anti-emetics as part of MDR/RR-TB therapy with a shortened all-oral 
regimen and highlight the importance of evaluating adjunctive medications in 
DR-TB care.
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Tuberculosis (TB) treatment requires long-term multidrug regimens where dosing, 
efficacy, and safety optimization remain challenging. This tutorial establishes 
an integrated, open-source, modular framework connecting high-throughput PBPK 
(HT-PBPK) simulations, mechanistic PBPK models, pharmacodynamic endpoints, and 
safety predictions for anti-TB drugs. Using the Open Systems Pharmacology Suite 
and ESQhtpbpk (R package), physicochemical parameters were obtained from 
literature, with QSAR-predicted values supplementing missing experimental data 
to generate generic PBPK models. Mechanistic models were parameterized for 
moxidectin, isoniazid, moxifloxacin, bedaquiline, and rifampicin. A quantitative 
TB disease model of host-pathogen dynamics and PK-PD interactions was integrated 
to assess efficacy. A cardiac electrophysiology model incorporating ion channel 
inhibition data was coupled with PBPK predictions for moxifloxacin and 
bedaquiline. The HT-PBPK framework automated virtual studies across compounds 
and dosing regimens. Mechanistic models reproduced systemic and local 
disposition within two-fold of the observed data. The TB disease model predicted 
treatment response across exposure scenarios. The cardiac module captured the 
dose-QTc relationship for moxifloxacin and identified metabolite-driven QTc 
prolongation with bedaquiline, consistent with clinical observations. This 
open-source, modular framework spans compound screening, mechanistic PK, 
efficacy, and cardiotoxicity, providing a reproducible tool to support TB drug 
development, guide dose selection, and inform regulatory decisions.
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Tuberculosis (TB) remains a critical global health threat. While research has 
historically prioritized T-cell immunity, antibodies against highly immunogenic 
candidates like the Mtb antigen Ag85A are increasingly recognized for their 
protective roles via Fcγ receptor-mediated effector functions. This study 
characterized the longitudinal dynamics of B-cells and phagocyte populations 
alongside Mtb-specific antibody features during TB treatment. A cohort of 20 
patients with active TB was followed prospectively for 6 months, with peripheral 
blood samples collected at baseline (T0), at two (T2) and 6 months (T6) of 
therapy. The frequencies of circulating immune cells were analysed by flow 
cytometry, while Ag85A-specific avidity and phagocytic activity were evaluated 
in patient plasma. Our findings demonstrate a significant, coordinated shift in 
the host immune profile during anti-TB therapy. We observed a progressive 
increase in Mtb-specific phagocytic activity and antibody avidity after 
treatment completion, indicating a functional remodelling of the immune 
response. Specifically, Ag85A-specific IgG1 levels correlated with phagocytic 
activity, suggesting it acts as a primary mediator of this effector response. 
Concurrently, maturation of antibody avidity correlated negatively with 
bacillary burden. As bacterial load, quantified by sputum smear test (SST), 
diminished, we noted a concomitant declining trend in circulating CD14+ monocyte 
and CD66+ granulocytes, indicating a gradual resolution of the inflammatory 
response. Strikingly, this contraction of the myeloid compartment inversely 
mirrored a progressive rise in circulating B cell frequencies. This integrated 
framework outperforms conventional metrics, providing a multi-parametric 
fingerprint that would be used to track treatment responses and design the next 
generation of TB immunotherapy.
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INTRODUCTION: Intracranial tuberculoma is an important manifestation of 
pediatric central nervous system tuberculosis, especially in endemic regions. 
While seizures and signs of raised intracranial pressure are common presenting 
features, isolated focal neurological deficits without systemic or meningeal 
symptoms are rare, resulting in diagnostic delay. We report an unusual case of 
thalamic tuberculoma presenting primarily with gait disturbance in a young 
child.
CASE PRESENTATION: A 2-year-old boy from Karachi, Pakistan, presented with 
inability to walk independently at 20 months age. On neurological examination, 
he had decreased power involving left side of body. MRI of the brain showed a 
ring-enhancing lesion in the right thalamus extending into the midbrain with 
surrounding vasogenic edema. Magnetic resonance spectroscopy (MRS) showed a 
lipid/lactate peak, which supported an infectious granulomatous etiology; a 
presumptive diagnosis of tuberculoma was made based on imaging findings and 
household TB exposure.
DISCUSSION: Although intracranial tuberculoma does not always present with 
systemic manifestations of tuberculosis in children, as observed in the present 
study, it is also a challenging disease to diagnose in young children due to the 
atypical presentation. Neuroimaging: Early diagnosis is possible. For 
deep-seated lesions where operative therapy and surgical treatment are highly 
risky, conservative management is often effective with anti-tuberculous therapy 
and adjunctive corticosteroids. Early physiotherapy to achieve functional 
recovery is very important.
CONCLUSION: The case illustrates the need for consideration of intracranial 
tuberculoma in an individual neurological impairment case, considering children 
with isolated neurological deficits, when systemic forms of tuberculosis do not 
develop, even in the absence of evidence of systemic tuberculosis symptoms and 
history of direct exposure. Prompt imaging, early diagnosis, and treatment with 
anti-tuberculous therapy may lead to good outcomes.
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Chest wall tuberculosis (TB) is a rare manifestation of extrapulmonary TB and 
may present a significant diagnostic challenge, particularly in low-incidence TB 
countries such as the United Arab Emirates. We report two unusual cases of chest 
wall TB with distinct clinical presentations. The first case presented as a 
slowly enlarging chest wall mass that clinically and radiologically mimicked a 
soft-tissue neoplasm and was ultimately diagnosed as giant tuberculous 
lymphadenitis. The second case presented as a large posterolateral chest wall 
abscess without evidence of active pulmonary TB. Both patients were managed 
surgically for diagnostic and therapeutic purposes, and histopathological 
examination established the diagnosis of chest wall TB. Both patients received a 
6-month course of anti-tuberculous therapy with complete recovery. These cases 
highlight the diverse clinical spectrum of chest wall TB and emphasize that the 
disease should be considered in the differential diagnosis of chest wall masses 
and abscesses, even in low-incidence TB settings. Histopathological confirmation 
remains essential for establishing the diagnosis and guiding appropriate 
management.
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OBJECTIVE: To determine whether Mycobacterium tuberculosis (Mtb) lineage was 
independently associated with clinical presentation and unfavorable treatment 
outcomes in drug-susceptible pulmonary tuberculosis (TB) in a large Brazilian 
cohort.
METHODS: We analyzed 900 rifampicin- and isoniazid-susceptible Mtb isolates from 
adults enrolled in the multicenter RePORT-Brazil cohort using 24-loci MIRU-VNTR 
genotyping. Treatment outcome analyses included 772 participants with complete 
follow-up. Associations between lineage and a composite unfavorable outcome 
(death, failure, or recurrence) were evaluated using pre-specified multivariable 
Firth logistic regression adjusted for demographic, clinical, and geographic 
factors.
RESULTS: Thirteen lineages were identified, predominantly LAM (56.7%) and 
Haarlem (30.6%). Although lineage distribution varied by region, lineage was not 
independently associated with unfavorable outcomes. HIV infection and older age 
were the strongest predictors. Baseline clinical features and treatment outcomes 
were largely similar across lineages. Among 43 participants with positive 
month-2 cultures, 22 were genotyped and in 5/22 (22.7%) the month-2 isolate 
belonged to a different lineage from the baseline isolate, consistent with 
reinfection or mixed infection.
CONCLUSION: In drug-susceptible pulmonary TB, host-related factors, rather than 
Mtb lineage, were more strongly associated with unfavorable treatment outcomes.
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The objective of this study was to obtain Mycobacterium tuberculosis 
methionyl-tRNA synthetase (MetRS) mutant forms E24A and L293A and investigate 
the efficiency of M. tuberculosis MetRS inhibitors toward these mutant forms in 
order to predict binding mechanisms. The recombinant mutant M. tuberculosis 
MetRS E24A and L293A were obtained using overlap PCR. The recombinant proteins 
MetRS E24A and L293A were expressed in BL21(DE3) cells. The activity of obtained 
aminoacyl-tRNA synthetases was studied with aminoacylation assay using BIOMOL® 
Green Reagent. It was found that the mutations of Glu24 and Leu293 with alanine 
in the synthetic site of M. tuberculosis MetRS lead to significant decrease of 
inhibitory activity of investigated compounds. These findings suggest that the 
amino acid residues Glu24 and Leu293 may contribute to the inhibitory activity 
of the studied compounds and should therefore be considered during further 
structural optimization.
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A 66-year-old Chinese man with chronic hepatitis B treated with tenofovir 
disoproxil fumarate, a history of liver transplantation approximately 17 months 
earlier, hypertension, and atrial fibrillation treated with apixaban presented 
with progressive weakness, weight loss, and inability to ambulate. His only 
anti-rejection agent was tacrolimus. One month earlier, he had been hospitalized 
for multifocal pneumonia and treated with intravenous piperacillin-tazobactam 
for seven days after outpatient cefdinir failed. He was discharged without 
antibiotics. Bronchoscopy showed no endobronchial lesions or mucosal 
abnormalities. The initial routine microbiologic results were negative, but 
mycobacterial cultures remained in prolonged incubation. After discharge but 
before his subsequent readmission, a sputum culture from the prior 
hospitalization identified Mycobacterium fortuitum. On readmission, he had 
profound hyponatremia with a serum sodium concentration of 105 mmol/L, requiring 
intensive care and hypertonic saline. Imaging showed progressive right upper 
lobe consolidation concerning for infection or malignancy. Several days into the 
readmission, a biopsy of a technically accessible right lower lobe nodule showed 
inflammation without malignancy or caseating granulomas. Shortly thereafter, a 
bronchoalveolar lavage culture obtained during the prior hospitalization 
identified Mycobacterium tuberculosis after prolonged incubation. Tissue culture 
from the lung biopsy later identified Nocardia beijingensis. Given the patient's 
immunosuppression and progressive pulmonary abnormalities, all three isolates 
were treated as potentially pathogenic with imipenem, 
trimethoprim-sulfamethoxazole, moxifloxacin, isoniazid, pyrazinamide, and a 
rifamycin, with tacrolimus adjustment for drug interactions. The relative 
contribution of each organism could not be established with certainty. This case 
highlights the diagnostic and therapeutic complexity of concurrent pulmonary 
organism detection in a transplant recipient.
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Drug-resistant Mycobacterium tuberculosis and non-tuberculous mycobacteria 
infections are a threat to global healthcare. The scarcity of therapeutic 
options highlights the urgent necessity to discover efficacious drug targets and 
inhibitors. Protein synthesis has been clinically proven to be an excellent 
target for antibiotic development. Translation involves three well-defined 
steps: initiation, elongation and termination. The crucial elongation stage 
utilizes elongation factors (EFs: EF thermo unstable, EF thermo stable and EF G) 
that facilitate the sequential addition of amino acids. This review provides a 
perspective on the potential of mycobacterial EFs as innovative targets because 
of their vital role in translation, trans-translation and other alternative 
functions.
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BACKGROUND AND OBJECTIVE: Efavirenz (EFV) pharmacokinetics (PK) may be 
influenced by both pregnancy-related physiological changes and concurrent 
treatment for drug-sensitive tuberculosis (DS-TB), and intensive 24-h EFV PK 
data during rifampin (RIF)/ isoniazid (INH) treatment in pregnant women living 
with HIV (PWLHIV) and TB disease are lacking. We evaluated EFV PK in a 
prospective cohort of PWLHIV receiving WHO-recommended oral daily EFV alongside 
RIF and INH (with or without ethambutol [EMB] and pyrazinamide [PZA]).
METHODS: Participants enrolled between 20 and 37+6 weeks gestation and underwent 
steady-state intensive 24-h PK sampling during second trimester (2T), third 
trimester (3T), and 2-8 weeks postpartum (PP) when eligible. PK parameters 
(AUC0-24, Cmax, Cmin and CL/F) were characterized using noncompartmental 
analysis, and paired comparisons across pregnancy stages were made using 
geometric mean ratios (GMR) with 90% confidence intervals (CI); α = 0.10. PK 
outcomes were compared with a previously published cohort of PWLHIV without TB 
and evaluated against protocol-defined therapeutic targets.
RESULTS: Of 22 participants, PK data were available for 12, 21 and 13 
participants in 2T, 3T and PP, respectively. In 3T (3T↔PP: n = 13), EFV exposure 
was lower than PP: AUC0-24 was 19% lower (GMR 0.81 [0.69-0.95]; p = 0.008), 
Cmax 16% lower (GMR 0.84 [0.76-0.94]; p = 0.033), Cmin 25% lower (GMR 0.75 
[0.63-0.90]; p = 0.003), and apparent oral clearance (CL/F) 24% higher (GMR 1.24 [1.06-1.46]; p = 0.057). 2T GMRs were directionally similar to 3T but were 
underpowered (2T↔PP: n = 4). Although median EFV concentrations exceeded 
therapeutic thresholds, 38% of participants did not meet target AUC0-24 or Cmin. 
In contrast, in the non-TB group, the EFV AUC0-24 and Cmax were similar in 
pregnancy and postpartum (3T AUC0-24 GMR 0.94 [0.86-1.02]; p = 0.373 and 
Cmax GMR 1.07 [0.95-1. 02]; p = 0.167). No infants acquired HIV during 
follow-up.
CONCLUSIONS: Late pregnancy combined with DS-TB treatment is associated with 
lower EFV exposure. Further investigation is needed to determine the clinical 
significance of these findings, but frequent viral load monitoring is advised in 
PWLHIV with TB disease receiving EFV-based antiretroviral treatment.
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Background Latent tuberculosis infection (LTBI) screening in healthcare settings 
remains crucial for tuberculosis control. Current screening methods include the 
Mantoux tuberculin skin test (TST) and interferon-gamma release assay (IGRA), 
but their comparative effectiveness in healthcare worker screening remains 
unclear. Objective This study aims to compare the diagnostic performance of the 
TST and the IGRA QuantiFERON-TB Gold Plus (QFT-Plus) in the detection of LTBI 
among healthcare workers at King Fahad Armed Forces Hospital in Jeddah. As no 
definitive gold standard for LTBI exists, QFT-Plus was used as the reference 
comparator: the primary objective was to quantify agreement between the two 
tests, while identification of an ROC (receiver operating 
characteristic)-derived optimal TST induration threshold was a secondary, 
exploratory objective. Methods A retrospective cohort study was conducted 
between January and November 2020, analyzing data from immunocompetent employees 
with documented Bacillus Calmette-Guérin (BCG) vaccination status. TST was 
performed using the Mantoux technique, and QFT-Plus testing was conducted 
according to manufacturer protocols. Statistical analysis included determination 
of sensitivity, specificity, and predictive values and ROC curve analysis. 
Because no gold standard for LTBI exists, these measures describe agreement with 
QFT-Plus rather than true diagnostic accuracy. Follow-up data were obtained from 
electronic medical records to assess progression to active tuberculosis over a 
five-year period. Results Among 201 participants, QFT-Plus and TST identified 
11.4% and 38.3% positive cases, respectively. TST demonstrated 87.0% sensitivity 
and 68.0% specificity compared to QFT-Plus, with positive and negative 
predictive values of 26.0% and 97.6%, respectively. Receiver operating 
characteristic (ROC) analysis identified an optimal TST threshold of 10.5 mm, 
with an AUC (area under the curve) of 0.871 (95% CI: 0.805-0.937). This 
threshold was derived and assessed in the same dataset without independent 
validation and is therefore exploratory. Demographic analysis revealed no 
significant differences in TB positivity rates across age groups, gender, or 
nationality (p > 0.05). Most participants (99.0%) had documented BCG 
vaccination, which may explain the higher rate of TST positivity relative to 
QFT-Plus, consistent with reduced TST specificity in this cohort. Additionally, 
during a five-year follow-up period, none of the individuals with discordant 
results (TST-positive/IGRA-negative) progressed to active tuberculosis. 
Conclusion Relative to QFT-Plus, TST showed higher comparator-based sensitivity 
but lower comparator-based specificity, suggesting potential for over-diagnosis 
in BCG-vaccinated healthcare workers. Because QFT-Plus is an imperfect 
comparator rather than a gold standard, and because the 10.5 mm threshold was 
not independently validated, these findings are preliminary and apply to the 
healthcare worker cohort studied; they should not be read as definitive 
diagnostic accuracy or as a generalizable screening recommendation. A five-year 
follow-up demonstrated no progression to active tuberculosis among individuals 
with discordant TST-positive/IGRA-negative results.
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Latent tuberculosis (TB), caused by dormant, non-replicating Mycobacterium 
tuberculosis (Mtb), afflicts an estimated 1.7 billion individuals globally and 
remains a principal barrier to TB eradication. Dormant bacilli are 
phenotypically tolerant to conventional antibiotics and survive through 
continued dependence on oxidative phosphorylation (OXPHOS) and the electron 
transport chain (ETC), making bioenergetic enzymes, including the F1Fo-ATP 
synthase, cytochrome bcc:aa3 supercomplex, Type II NADH dehydrogenase (NDH-2) 
and cytochrome bd oxidase, compelling drug targets. This review proposes and 
rigorously analyses a synergistic, multi-scale computational workflow as a 
uniquely powerful paradigm for discovering anti-persister agents. The workflow 
cascades across four integrated stages: (1) dormancy-specific Quantitative 
Structure-Activity Relationship (QSAR) modelling using hypoxic assay data, with 
predictive models achieving R2 values of 0.83-0.98; (2) rational scaffold design 
and pharmacophore-guided hit expansion against structurally validated 
bioenergetic targets, incorporating bioisosteric replacement and fragment 
merging strategies; (3) structure-based molecular docking exploiting 
high-resolution cryo-EM structures (resolution ≤ 2.67 Å), with clinically 
validated inhibitors such as Bedaquiline (BDQ) yielding docking scores of -12.3 
to -15.8 kcal/mol; and (4) advanced Molecular Dynamics (MD) simulation under 
physiologically relevant conditions, including Constant pH MD (CpHMD) at 
phagosomal pH 4.5 and all-atom mycomembrane models. A critically underexplored 
dimension, multi-target drug discovery, is systematically examined, focusing on 
the design of dual-pharmacophore inhibitors that simultaneously engage NDH-2 and 
cytochrome bd oxidase, thereby raising the genetic barrier to resistance. By 
framing discovery as a logical progression from statistical correlation (QSAR) 
through structural hypotheses (scaffold design and docking) to dynamic atomistic 
validation (MD), this review provides a rigorous, quantitatively grounded 
computational roadmap for the next generation of anti-persister therapeutics.
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BACKGROUND: Geographical distance is an important dimension of access to 
healthcare and is considered in a wide range of settings to aid strategic 
planning and evaluation of healthcare interventions. Evidence has shown that in 
addition to geographic distance, multiple factors influence the travel behavior 
of people seeking health services. Yet most studies have largely framed the 
issue from the perspective of how far people should travel, while few have 
explained how far people actually travel, thereby overlooking potential insights 
into travel behaviors.
METHODS: In this research, we used in-person interviews, telecom mobility data, 
and spatial analysis to estimate peoples' accessibility to TB service points in 
Pakistan. Characteristics of TB service points, including sector (public versus 
private), urbanicity, socioeconomic class, and administrative province were 
further analyzed for their association with TB service accessibility. We 
constructed decay curves to compare the accessibility rates obtained from 
in-person interviews among people visiting TB service points with those derived 
from telecom mobility data. We applied generalized linear models to assess 
whether these measured population movements to TB service points differ by data 
source, and to explore associations with the TB service point characteristics.
RESULTS: Our results show that significant variations in TB service 
accessibility are associated with administrative provinces, and the density of 
TB service points. We found a significant difference between the geographic 
accessibility measured by the two data sources across distance bands. We also 
found that relative, and not absolute, TB service accessibility is similar 
across both data sources. However there is a steeper decay curve in the 
interview data, reflecting lower accessibility at each successively distal 
distance band relative to the telecom mobility data.
CONCLUSIONS: While telecom mobility data and survey data capture different 
population movement patterns, both provide insights which may help to align 
service availability with population needs. These findings are highly relevant 
for the geoprioritization of TB case-finding services, the efficacy of which 
hinge on early and efficient screening and diagnosis.
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BACKGROUND: Spinal tuberculosis (TB) in pregnancy is rare and poses diagnostic, 
neurological, and obstetric challenges. Data are limited to isolated case 
reports and small series, precluding evidence-based guidance on management and 
outcomes. This review aims to systematically review reported cases of spinal TB 
in pregnancy, summarize maternal and fetal outcomes, and perform a descriptive 
pooled synthesis of reported live births and maternal neurological recovery.
MATERIALS AND METHODS: A systematic search of PubMed, Embase, and Scopus, 
(inception-October 2025) identified case reports and series reporting spinal TB 
in pregnancy with patient-level data on management and outcomes. Quality was 
assessed using Joanna Briggs Institute (JBI) checklists. Descriptively pooled 
reported proportion for live births and full maternal neurological recovery were 
estimated using a random-effects model with Freeman-Tukey double arcsine 
transformation. Heterogeneity was evaluated via I2.
RESULTS: Twenty-three case reports and small case series (no controls) 
encompassing 36 pregnancies were included. All patients received standard Anti 
Tubercular Therapy (ATT); 26 (72%) underwent surgery, mostly postpartum. Pooled 
live birth proportion was 0.77 (95% CI: 0.63-0.88). Full maternal neurological 
recovery was achieved in 0.85 (95% CI: 0.74-0.94). Overall, maternal 
complications were infrequent (14%), and neonatal outcomes were generally 
favorable with no congenital TB reported.
CONCLUSIONS: In published cases, timely ATT and selective surgical intervention 
were associated with high reported rates of live birth and maternal neurological 
recovery; however, these findings likely reflect selected best-case scenarios 
and require confirmation in prospective registries.
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Tuberculosis (TB) is again the world's leading cause of death from a single 
infectious agent. Aminoacyl-tRNA synthetases are essential for protein synthesis 
and are promising drug targets because bacterial and human enzymes differ. We 
repurposed a human prolyl-tRNA synthetase (ProRS) inhibitor scaffold, 
3-aminopyrazine-2-carboxamide, to inhibit the Mycobacterium tuberculosis enzyme 
(MtbProRS). These derivatives show strong activity against multidrug-resistant 
Mtb strains and are not cytotoxic to HepG2 cells. We determined high-resolution 
crystal structures of MtbProRS bound to six derivatives to define their binding 
modes. The compounds bind in the ATP site and trigger local conformational 
changes that disrupt the proline pocket, supporting a dual-site mechanism of 
inhibition. Comparison with human cytosolic and mitochondrial ProRS reveals 
differences in active-site residues, electrostatics, and dynamics that explain 
species selectivity. Together, these structures provide a framework for 
designing next-generation, Mtb-selective ProRS inhibitors as new antitubercular 
candidates.
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Symptom-based tuberculosis screening usually depends on self-reported cough, 
which is subjective. Passive smartphone cough monitoring offers a more objective 
alternative. This study assessed the diagnostic accuracy and implementation 
feasibility of smartphone-based cough frequency monitoring for identifying 
likely TB cases in Uganda. Adults (≥15 years) screened in community settings or 
tested at Kampala health facilities underwent microbiological testing and 48 
hours of cough monitoring with the Hyfe Research app. TB status was determined 
by Xpert MTB/RIF Ultra and culture, with inverse probability weighting to adjust 
for differential enrollment. Cough frequency was compared between participants 
with and without TB, and accuracy assessed using weighted ROC curves. Staff 
interviews, analyzed thematically, explored provider-side implementation 
challenges. Of 884 enrolled participants, 197 had both valid recordings and TB 
status (101 community, 96 facility). Median cough frequency was higher among 
those with TB: 2.2 coughs/hour (IQR 0.8-6.1) vs 0.9 (0.4-2.0) in the community, 
and 6.7 (2.6-27.5) vs 2.4 (0.9-4.8) in facilities (Wilcoxon P < 0.0001 for 
both). AUCs were 0.69 (95% CI 0.58-0.79) in the community and 0.76 (95% CI 
0.60-0.88) in facilities. For self-reported cough at 90% sensitivity, 
specificities were 55% (95% CI 29-88%) and 36% (95% CI 17-68%), respectively. 
Recorded cough frequency correlated moderately with self-reported cough 
severity, Saint George's Respiratory Questionnaire scores, and staff-observed 
coughs. Staff cited device visibility, stigma, and security concerns as 
barriers. Smartphone-recorded cough frequency was associated with TB status but 
did not meet accuracy thresholds for stand-alone screening or triage, and 
implementation problems limited data collection. Addressing these operational 
barriers will be critical to future development and deployment of cough 
monitoring tools for TB screening.
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Microbiological diagnosis of childhood pulmonary tuberculosis can be 
challenging. We investigated the accuracy of Xpert MTB/RIF Ultra on the induced 
sputum, focused on high-risk groups (infants, malnourished children, and those 
living with HIV), where data is limited. Children (under 15 years) investigated 
for pulmonary tuberculosis at Dora Nginza Hospital, South Africa, were 
prospectively enrolled between January 2018 and January 2024, and followed up 
for 12 months. Induced sputa were tested with liquid culture and Xpert MTB/RIF 
Ultra (Ultra). Children were categorized with confirmed, unconfirmed, or 
unlikely tuberculosis, according to NIH consensus definitions. Ultra diagnostic 
accuracy was calculated against culture, with analysis by high-risk subgroups. 
Of 636 children (median age, 27.4 (IQR 11.8-61.6) months), 173 (27.2%) were 
classified with confirmed TB, 384 (60.4%) with unconfirmed TB, and 79 (12.4%) 
with unlikely TB. There were 223 (37.8%) children underweight-for-age, 168 
(26.5%) living with HIV, and 163 (25.6%) infants. Of 557 children with TB, 145 
(26.0%) were confirmed on induced sputa; with 137/557 (24.6%) confirmed on Ultra 
(46.0%; 63/137, of which were "trace positive"), and 88/557 (15.8%), on culture. 
Of those confirmed, 57/145 (39.3%) were Ultra positive, culture negative - 
contributing 10.2% to the overall yield. Ultra performed better in children over 
5 years and with weight-for-height Z-scores < -3. Overall, Ultra sensitivity was 
90.9% (95%CI 82.9-96.0) and specificity, 89.6% (95%CI 86.7-92.0), with high 
accuracy across high-risk groups. Mortality amongst children treated for PTB was 
4.9% (27/557) with aRR highest for stunted children (7.3; 95% CI, 2.2-24.2), 
followed by children with HIV (3.5; 95% CI, 1.6-7.5), and infants (3.3; 95% CI, 
1.6-6.7). Ultra on induced sputum was feasible, with high yield and diagnostic 
accuracy for high-risk children.
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Uganda's National Tuberculosis and Leprosy Program (NTP) recommends tuberculosis 
preventive therapy (TPT) immediately after TB treatment completion (hereafter 
post-TB treatment TPT or PTT-TPT) for people with retreatment TB, as they are at 
high risk for recurrent/drug-resistant TB. However, uptake of PTT-TPT is 
limited. To examine determinants of uptake, identify program-relevant 
strategies, and improve implementation, we applied a behavioral framework. We 
used the COM-B model (Capability-Opportunity-Motivation Behavior) to 
conceptualize the behavioral and health system determinants and the Behavior 
Change Wheel (BCW) to map the determinants to potential programmatic actions. 
The COM-B model showed that the low uptake of PTT-TPT reflects interacting 
limitations in healthcare provider capability, opportunity, and motivation. 
Based on the BCW, interventions aligned with behavioral drivers could help the 
NTP and similar settings to integrate PTT-TPT prevention more effectively within 
routine TB care. In conclusion, addressing the behavioral determinants of 
PTT-TPT may strengthen uptake.
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BACKGROUND: "Paradoxical reactions" are a poorly understood phenomenon of 
clinical worsening during adequate antibiotic tuberculosis treatment. We aimed 
to characterize and predict paradoxical reactions using clinical, 
microbiological, and inflammatory factors in human immunodeficiency virus 
(HIV)-negative patients with pulmonary tuberculosis.
METHODS: We closely monitored HIV-negative patients aged ≥16 years who were 
admitted to a Dutch referral center. Paradoxical reactions were defined as new 
or increased tachypnea with hypoxemia or new or increased need for supplemental 
oxygen, after exclusion of alternative causes. Blood inflammatory parameters at 
onset of paradoxical reaction, and 1 and 2 weeks prior were matched for 
treatment duration to those of patients without paradoxical reactions and 
compared using Stouffer z scores. Baseline and longitudinal mycobacterial load, 
clinical parameters, chest radiographic involvement, and antibiotic plasma 
concentrations were assessed for association with paradoxical reactions.
RESULTS: Among 81 HIV-negative patients with pulmonary tuberculosis, 19 (24%) 
experienced a paradoxical reaction, after a median of 13 days of 
antituberculosis treatment (interquartile range, 8-18 days). Paradoxical 
reactions were characterized by higher C-reactive protein level (Stouffer z = 
4.22), neutrophil count (z = 3.65), neutrophil-to-lymphocyte ratio (z = 4.94), 
and ferritin level (z = 4.12) and lower lymphocyte count (z = -3.26), monocyte 
count (z = -4.72), albumin level (z = -6.33), and hemoglobin level (z = -2.32). 
More extensive lung involvement and higher mycobacterial loads at initiation of 
antituberculosis treatment were associated with paradoxical reactions. 
Antituberculosis drug levels were adequate, and mycobacterial loads declined in 
both groups. High C-reactive protein and neutrophil-to-lymphocyte ratio and 
lymphopenia at initiation of antituberculosis treatment predicted paradoxical 
reactions.
CONCLUSIONS: Paradoxical reactions in HIV-negative individuals with pulmonary 
tuberculosis concur with, and are preceded by, outspoken systemic inflammation. 
Baseline inflammatory parameters may guide future stratified preemptive 
immunomodulation.
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A boy in late adolescence presented with fever, weight loss, mediastinal and 
retroperitoneal lymphadenopathy, and was diagnosed with extrapulmonary 
tuberculosis. His clinical course was complicated by drug-induced liver injury, 
a tubercular psoas abscess requiring percutaneous drainage. After this procedure 
he developed rapidly recurring chylous ascites requiring frequent large-volume 
paracentesis. Despite prolonged antitubercular therapy, ascites persisted. 
Magnetic resonance lymphangiography demonstrated leakage from retroperitoneal 
lymphatics into the right perinephric region together with non-opacification of 
the thoracic duct beyond the cisterna chyli, suggesting lymphatic obstruction 
secondary to healed tuberculous lymphadenitis. Conservative measures, including 
dietary modification and octreotide, were unsuccessful. The patient underwent 
intranodal lymphatic embolisation using a glue-lipiodol mixture, resulting in 
sustained resolution of ascites. This case highlights the complex lymphatic 
complications of tuberculosis and demonstrates the diagnostic and therapeutic 
value of advanced lymphatic imaging and embolisation in refractory chylous 
ascites.
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OBJECTIVES: Lebanon is a low-burden tuberculosis (TB) country with a complex 
demographic context shaped by migration, socioeconomic instability, and recent 
healthcare disruptions. We aimed to characterize the population structure, drug 
resistance, and transmission dynamics of Mycobacterium tuberculosis using 
whole-genome sequencing (WGS).
METHODS: WGS was performed on 218 M. tuberculosis isolates collected in Lebanon 
between 2018 and 2024, of which 196 passed quality control. TB-Profiler 
identified lineages and resistance-associated mutations, with results compared 
against available phenotypic drug susceptibility testing (DST) and line-probe 
assays (LPA). TB-Annotator provided high-resolution sub-lineage classification, 
phylogenomic contextualization within a global MTB dataset, and identification 
of genomic clusters.
RESULTS: Lineage 4 predominated (71.4%), followed by Lineage 3 (15.3%), Lineage 
2 (6.6%), and Lineage 1 (6.1%), with a single rare Lineage 7 isolate. 
Resistance-associated mutations were identified in 41.3% of isolates, including 
MDR-TB (7.1%) and pre-XDR-TB (2.6%). WGS-based resistance prediction showed high 
concordance (91.8%-100%) with phenotypic DST and LPA. Fourteen genomic clusters 
included 29/195 isolates (14.9%); incorporation of publicly available Lebanese 
genomes identified additional Lineage 4-associated clusters, supporting ongoing 
local transmission.
CONCLUSION: This nationwide WGS study revealed a highly diverse MTB population 
in Lebanon and supports the integration of WGS into routine TB surveillance and 
control activities.
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Tuberculosis vaccine prevention-of-disease efficacy trials traditionally rely on 
symptom-triggered case detection. This approach captures only a subset of 
bacteriologically confirmed disease and can miss cases that occur between 
scheduled trial visits or outside trial procedures, slowing endpoint accrual and 
complicating interpretation of results. At the same time, the diagnostic 
landscape for tuberculosis is changing rapidly. Advances, including near 
point-of-care (NPOC) molecular assays using sputum and non-sputum specimens, 
portable chest radiography with computer-aided detection, and digital tools for 
decentralised monitoring, now make symptom-agnostic screening strategies 
increasingly feasible in large clinical trials. A 2026 WHO policy recommending 
the use of NPOC molecular diagnostics for tuberculosis further highlights the 
relevance of these approaches. In this Health Policy paper, we outlined a 
framework for integrating symptom-agnostic screening into tuberculosis vaccine 
efficacy trials and reviewed emerging diagnostic technologies that could enable 
this transition. Using parameters informed by the placebo arm of the M72/AS01E 
phase 2b trial, we present a worked example illustrating a possible effect on 
endpoint detection and case-verification burden. In this illustrative scenario, 
an NPOC-based symptom-agnostic screening strategy was estimated to increase 
detection of bacteriologically confirmed tuberculosis endpoints by approximately 
1·4-fold, as compared with that by symptom-based screening alone, although this 
finding should not be interpreted as a direct estimate of overall trial 
efficiency. Realising these benefits will require analytical validation of 
diagnostic tools, clinical qualification for trial use, and early alignment with 
regulators and policy bodies. If evaluated through staged evidence generation 
and implemented with stringent confirmation algorithms, then symptom-agnostic 
screening could support more interpretable assessments of vaccine impact across 
the bacteriological spectrum of tuberculosis disease while preserving endpoint 
specificity.

Copyright © 2026 World Health Organization,. Published by Elsevier Ltd.. All 
rights reserved.

DOI: 10.1016/j.langlo.2026.104079
PMID: 42822494

25. Lancet Oncol. 2026 Oct 1:S1470-2045(26)00527-9. doi: 
10.1016/S1470-2045(26)00527-9. Online ahead of print.

Could Brazil's tuberculosis network detect lung cancer earlier?

Gruber K.

DOI: 10.1016/S1470-2045(26)00527-9
PMID: 42822486

26. Eur J Med Chem. 2026 Sep 29;320:119380. doi: 10.1016/j.ejmech.2026.119380. 
Online ahead of print.

Fragment-based drug discovery strategy reveals an unprecedented allosteric 
binding site in Mycobacterium tuberculosis DNA gyrase.

Shiroma ST(1), Rossini NO(2), Armenia JF(3), Silva CS(1), Souza PCT(4), Coureux 
PD(5), Osheroff N(6), Dias MVB(7).

Author information:
(1)Department of Microbiology, Institute of Biomedical Science, University of 
São Paulo, São Paulo, Brazil.
(2)Department of Microbiology, Institute of Biomedical Science, University of 
São Paulo, São Paulo, Brazil; Laboratoire de Biologie et Modélisation de la 
Cellule, CNRS, UMR 5239, Inserm, U1293, Université Claude Bernard Lyon 1, École 
Normale Supérieure de Lyon, 46 allée d'Italie, Lyon, 69364, France; Centre 
Blaise Pascal de Simulation et de Modélisation Numérique, Ecole Normale 
Supérieure de Lyon, 46 Allée d'Italie, Lyon, 69364, France.
(3)Department of Biochemistry, Vanderbilt University School of Medicine, 
Nashville, TN, 37232, USA.
(4)Laboratoire de Biologie et Modélisation de la Cellule, CNRS, UMR 5239, 
Inserm, U1293, Université Claude Bernard Lyon 1, École Normale Supérieure de 
Lyon, 46 allée d'Italie, Lyon, 69364, France; Centre Blaise Pascal de Simulation 
et de Modélisation Numérique, Ecole Normale Supérieure de Lyon, 46 Allée 
d'Italie, Lyon, 69364, France.
(5)Molecular Microbiology and Structural Biochemistry, MMSB, CNRS, UMR 5086, 
Université Claude Bernard Lyon 1, Lyon, 69007, France; Université Paris-Saclay, 
CEA, CNRS, Institute for Integrative Biology of the Cell (I2BC), Gif-sur-Yvette, 
France.
(6)Department of Biochemistry, Vanderbilt University School of Medicine, 
Nashville, TN, 37232, USA; Department of Medicine (Hematology/Oncology), 
Vanderbilt University School of Medicine, Nashville, TN, 37232, USA.
(7)Department of Microbiology, Institute of Biomedical Science, University of 
São Paulo, São Paulo, Brazil. Electronic address: mvbdias@usp.br.

Tuberculosis remains a serious public health threat and the leading infectious 
cause of death worldwide. Tuberculosis treatment requires at least four 
antimicrobial drugs and is associated with adverse effects and prolonged 
therapy, compromising adherence and increasing the risk of drug resistance. 
Therefore, developing new antitubercular therapies remains essential. 
Mycobacterium tuberculosis, the primary etiological agent of tuberculosis, lacks 
topoisomerase IV, making DNA gyrase its sole type II topoisomerase and an 
attractive drug target. Although fluoroquinolones such as moxifloxacin are used 
to treat tuberculosis, resistance has limited their effectiveness. Here, we 
applied a fragment-based drug discovery approach to identify and validate 
low-affinity compounds targeting M. tuberculosis DNA gyrase as starting points 
for inhibitor development. Using complementary biophysical and biochemical 
techniques, we identified five compounds that bind DNA gyrase and inhibit DNA 
supercoiling and DNA cleavage activities. These compounds interfere with early 
steps of the gyrase catalytic cycle, likely by blocking conformational changes 
required for DNA cleavage. The cryo-electron microscopy structure of DNA gyrase 
in complex with the most potent compound revealed binding near the GyrA-GyrB 
interface and extensive conformational changes in the GyrB TOPRIM domain. These 
findings provide a foundation for developing antitubercular agents with a novel 
mechanism of action.
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BACKGROUND: Neglected tropical diseases are often co-endemic in affected areas 
but how they interact is less clear, especially in the case of Hansen's Disease 
(HD), commonly referred to as leprosy. Prior studies have demonstrated 
associations between helminths and HD and tuberculosis, but our understanding of 
the epidemiology of these infections is limited. Our goal was to assess the 
prevalence and potential associations of Mycobacterium leprae infection and 
parasitic infections in a sample of community members in a highly endemic area 
for HD in Minas Gerais, Brazil.
METHODS: Adults and children ages 3 years and older were enrolled from 
communities in Governador Valadares, Minas Gerais, Brazil, and nearby 
municipalities. Questionnaires on demographics and infection history were 
administered. Serological reactivity against M. leprae, Schistosoma mansoni, and 
Strongyloides stercoralis was assessed by multiplexed bead assay (MBA). 
Descriptive, univariate, and multivariate statistics were performed to describe 
the outcomes and potential associations.
RESULTS: Of 1,311 participants, 72 (5.5%) reported a prior history of HD, 94 
(7.2%) tested positive for anti-LID-1, 836 (63.8%) reported having one or more 
parasitic diseases in the past, 153 (11.7%) tested positive for antibodies to 
schistosoma egg antigen (SEA), and 69 (5.3%) for antibodies to the Strongyloides 
stercoralis antigen, NIE. Rural residence and anti-LID-1 showed a positive 
association (aOR 1.79, CI: 1.07- 3.38) as did rural residence and history of HD 
(aOR, 1.97, CI: 1.14 - 3.38). While not statistically significant, there was a 
positive association between anti-LID-1 and NIE antibodies (aOR 1.57, CI: 
0.69-3.57), and a negative association between anti-LID-1 and SEA antibodies 
(aOR 0.79, CI: 0.38 - 1.61).
CONCLUSION: We simultaneously measured seroreactivity among various pathogens. 
While we did not find that a history of HD and anti-LID-1 positivity were 
associated with seropositivity to NIE or SEA, our study found a high burden of 
several neglected tropical diseases (NTDs). There was also a strong association 
with rural residence and LID-1 positivity warranting investigation into the 
prevalence and epidemiology of M. leprae infection, as well as potential spatial 
and environmental risk factors.
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The therapeutic activity of an IFN-γ preparation Ingaron, both alone and in 
combination with isoniazid, was studied in an experimental model of tuberculosis 
infection in inbred BALB/c mice. The combination of oral isoniazid and 
subcutaneous IFN-γ administration demonstrated high efficacy, which was 
confirmed by microbiological and morphological examination of the lungs and 
spleens, as well as by the organ weight dynamics.
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Multidrug resistant tuberculosis (MDR-TB) poses a serious global health concern. 
The development of drug-resistant mycobacterial strains is likely influenced by 
efflux transporters. In this study we created a deletion mutant of MSMEG_3118, a 
hypothetical efflux pump protein in Mycobacterium smegmatis, and characterized 
the mutant. It is shown that MSMEG_3118 acts as an efflux pump, and its deletion 
results in enhanced accumulation of the ethidium bromide. The MSMEG_3118 
deletion mutant exhibited noticeable changes in colony morphology, slower growth 
rates, and reduced biofilm formation, indicating a larger role of this protein 
in mycobacterial physiology. Lipids profile showed elevated levels of 
menaquinone in the mutant. Interestingly, the mutant showed increased 
sensitivity to clofazimine and the proton motive force inhibitor CCCP but 
rendered higher resistance to several first- and second-line anti-tubercular 
drugs, such as rifampicin, isoniazid, streptomycin, vancomycin and erythromycin. 
All the changes in the mutant phenotypes were duly restored in the complemented 
mutant strain, suggesting a larger role of this protein in addition to an efflux 
pump transporter. Summarily, these results highlight a complex regulatory 
network that contributes to the multidrug resistance in mycobacteria.
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Study DesignPopulation-based ecological study.ObjectivesTo quantify the national 
inpatient burden, treatment patterns, and in-hospital mortality of spinal 
tuberculosis (STB) in Germany, and to test whether demographic change is 
associated with STB hospitalisation rates.MethodsThe German InEK DRG browser was 
analysed for inpatient STB episodes (ICD-10-GM A18.0 as principal diagnosis with 
a secondary diagnosis from category M49.0-; n = 671; case years 2019-2025), 
integrated with national TB hospitalisation data (2015-2024), population 
statistics by nationality, and migration data. Joinpoint regression, Poisson and 
negative binomial (NB) modelling with population offset, age-standardized rates 
(ESP2013), and Kitagawa decomposition were applied, with sensitivity analyses 
including lagged migration denominators and COVID-period exclusion.ResultsSTB 
hospitalisation rates remained stable (ASR 0.11-0.14/100,000; annual percent 
change -3.1%, P = .14), while total TB declined 29% (joinpoint 2022, P = .022). 
Patients were predominantly male (70.3%) and aged 18-39 years (56%-69%). 
In-hospital case fatality was below 0.5%. Surgical DRG assignment varied from 
13.5% to 42.2%. The temporal trend was flat (IRR 0.97 per year, 95% CI 
0.92-1.02). Despite a 43% increase in the foreign-national population (P < 
.001), no increase in STB episodes was detectable, whether the population was 
modelled alongside calendar year (IRR 1.03 per million, 95% CI 0.55-1.92) or 
without it (IRR 0.93, 95% CI 0.84-1.04). Kitagawa decomposition (2019→2024) 
attributed the rate component to -10.5 episodes versus +0.5 from population 
growth. All sensitivity analyses confirmed these null findings.ConclusionsThe 
national inpatient STB burden is low but stable and decoupled from overall TB 
hospitalisation trends. No increase in STB hospitalisations was detectable 
during the observed demographic change, although individual-level associations 
with migration could not be assessed. Very low in-hospital mortality contrasts 
with pyogenic spondylodiscitis. Marked variation in surgical DRG assignment 
warrants standardized care pathways at specialized centers.
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Intracranial tuberculomas are rare manifestations of extrapulmonary tuberculosis 
that can closely mimic malignant posterior fossa tumors in children, 
particularly in tuberculosis-endemic regions. The radiological and clinical 
overlap with aggressive neoplasms such as atypical teratoid/rhabdoid tumor 
(AT/RT) poses a significant diagnostic challenge. A 5-year-old immunocompetent 
boy presented with progressive headache and irritability. Magnetic resonance 
imaging (MRI) of the brain revealed a large (45 × 38 mm) lesion in the 
cerebellar vermis and left hemisphere with mass effect on the fourth ventricle 
and brainstem, causing obstructive hydrocephalus. A ventriculoperitoneal (VPMP) 
shunt was placed for hydrocephalus management. Subsequently, left suboccipital 
craniectomy with tumor decompression was performed. Intraoperative crush biopsy 
was initially reported as atypical rhabdoid tumor. However, final 
histopathological examination revealed extensive granulomatous inflammation with 
epithelioid cell granuloma, Langhans-type giant cells, and macrophages. 
Immunohistochemistry showed CD68 positivity (confirming macrophagic nature), EMA 
negativity (ruling out meningothelial tumor), and vimentin positivity in 
fibrotic tissue. Acid-fast bacilli (AFB) staining was positive. The final 
impression was chronic granulomatous pathology consistent with tuberculosis. 
This case underscores the importance of maintaining a high index of suspicion 
for CNS tuberculoma in the differential diagnosis of posterior fossa 
space-occupying lesions in children, particularly in endemic regions. 
Intraoperative crush biopsy may be misleading, and definitive histopathological 
examination with special stains is essential to avoid misdiagnosis and 
inappropriate treatment. Early confirmation of tuberculosis can dramatically 
alter management from aggressive oncological therapy to curative antitubercular 
treatment.
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Bacillus Calmette-Guérin (BCG) remains the only licensed vaccine for 
tuberculosis (TB), yet its efficacy wanes over time due to insufficient 
durability of vaccine-induced immunity. However, mechanisms constraining BCG 
vaccine-induced dendritic cell (DC)-mediated T cell priming are poorly 
understood. Cholesterol 25-hydroxylase (CH25H) converts cholesterol into 
25-hydroxycholesterol (25-HC) that modulates antigen-presenting cell imprinting 
and innate immune responses. Here, we investigated whether CH25H regulates DC 
function and vaccine-induced protective immunity against Mycobacterium 
tuberculosis (Mtb). We found that CH25H deficiency enhanced DC activation, 
characterized by increased expression of the costimulatory molecules CD80 and 
CD86, elevated interleukin (IL)-12p70 production, and reduced IL-10 secretion, 
resulting in augmented T cell proliferation and robust Th1 cytokine responses. 
Transcriptomic analyses of CH25H-deficient and 25-HC-treated DCs showed that an 
SREBP2-associated program may contribute to Il12a expression. BCG vaccination 
conferred enhanced protection in Ch25h-/- mice, including reduced Mtb burden and 
pulmonary inflammation. BCG-vaccinated Ch25h-/- mice developed more durable 
protective immunity and increased frequencies of CD103+CD69+ tissue-resident 
memory T cells, along with sustained IL-2-producing T cell responses. 
Collectively, these findings identify CH25H as a negative regulator of 
DC-mediated Th1 immunity and suggest that targeting CH25H represents a potential 
host-directed immunomodulatory strategy to enhance the long-term protective 
immunity of TB vaccination.
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BACKGROUND: Although children are at a higher risk of progressing to 
tuberculosis (TB) disease compared with adults, research and publications 
addressing TB management have mostly emphasised adult disease.
METHODS: MEDLINE, Embase, CENTRAL and grey literature were searched from 
inception to 3 May 2021, and updated on 12 December 2024 for the systematic 
review and network meta-analysis (NMA). Randomised controlled trials of children 
and/or adolescents under 18 years with TB infection, contacts of 
drug-susceptible TB, without HIV, evaluating the effectiveness and safety of 
available regimens for the treatment of TB were included. Meta-analysis was 
conducted using a random effects model. Risk of bias was assessed using the 
Cochrane RoB tool 2. Effect estimates (RR and OR) are presented with 95% CIs. 
Certainty of evidence was evaluated using the Grading of Recommendations, 
Assessment, Development and Evaluation (GRADE) approach.
RESULTS: Eleven studies were obtained. All network geometries had open and 
disconnected loops, except adverse reactions for which we conducted a full NMA. 
We found that 4 months of isoniazid and rifampicin (4HR) reduces the number of 
active TB cases at 1 year, 2 years and 5 years of follow-up (RR 0.49 (95% CI 
0.32 to 0.76)) compared with isoniazid for 9 months (9H). The isoniazid + 
rifapentine for 3 months (3HP) regimen (RR 1.09 (95% CI 1.03 to 1.15)), 4HR (RR 
1.07 (95% CI 1.01 to 1.14)) and rifampicin for 4 months (4R) (RR 1.12 (95% CI 
1.05 to 1.20)) regimens have higher treatment adherence compared with 9H. High 
variability was found in the reporting of adverse reactions, which were more 
likely to occur with 3HP compared with 4HR (OR 4.56 (95% CI 1.22 to 16.96)) and 
4R (OR 6.37 (95% CI 2.11 to 19.19)). Adverse reactions occur less frequently 
with 4R (OR 0.34 (95% CI 0.20 to 0.58)) compared with 9H.
CONCLUSIONS: This study synthesised available data on paediatric short and 
long-course regimens. Short course regimens may have higher adherence (3HP, 4HR, 
4R) and may reduce active TB incidence (isoniazid + rifampicin for 3 months 
(3HR) and 4HR) compared with 9H.
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A woman in her 40s of South Asian ethnic origin presented with progressive 
multisystem disease including chronic distal neuropathy, constitutional decline, 
lymphadenopathy and serosal effusions. Initial evaluation suggested infection, 
particularly tuberculosis, causing diagnostic uncertainty. Investigations 
identified biclonal lambda-restricted paraproteinaemia, generalised 
lymphadenopathy and mixed axonal demyelinating polyneuropathy. Early lymph node 
biopsies were inconclusive, but an excision biopsy later confirmed Castleman 
disease. Bone marrow examination demonstrated a lambda-restricted clonal plasma 
cell disorder. With neuropathy, monoclonal gammopathy, organomegaly, 
endocrinopathy, Castleman disease, extravascular volume overload and elevated 
vascular endothelial growth factor (VEGF), polyneuropathy, organomegaly, 
endocrinopathy, monoclonal plasma cell disorder and skin changes (POEMS) 
syndrome was diagnosed.The patient received daratumumab, bortezomib and 
dexamethasone, followed by autologous stem cell transplantation, achieving 
biochemical remission with normalised VEGF, though neuropathy persisted.This 
case highlights the diagnostic and treatment challenges when associated with 
Castleman disease and latent tuberculosis. Earlier diagnosis can prevent further 
neurological damage in POEMS.
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INTRODUCTION: Newly diagnosed tuberculosis (TB) patients frequently experience 
psychological distress, stigma, and concerns regarding treatment duration, side 
effects and social consequences, which may negatively affect adherence. 
Psychosocial counselling has been proposed as a patient-centred strategy to 
address these challenges; however, evidence regarding its effectiveness among 
newly diagnosed TB patients in primary care settings remains limited. This study 
aims to evaluate the effectiveness of a psychosocial counselling intervention in 
improving treatment adherence and psychosocial outcomes among newly diagnosed TB 
patients receiving care in primary healthcare centres (PHCs).
METHODS AND ANALYSIS: This study will employ a two-arm, parallel, 
cluster-randomised controlled trial involving 10 PHCs in Semarang City, 
Indonesia. PHCs will serve as clusters and will be randomly allocated in a 1:1 
ratio to either the intervention or control arm (n=5 PHCs per arm) to minimise 
treatment contamination. An independent researcher will perform 
computer-generated randomisation. A total of 108 newly diagnosed pulmonary TB 
patients will be recruited. Participants in the intervention group will receive 
a structured psychosocial counselling programme in addition to standard TB care, 
while participants in the control group will receive standard TB care alone per 
national guidelines. Data will be collected at baseline (T0), immediately after 
the intervention (T1) and 2 months after treatment initiation (T2). The primary 
outcome is treatment adherence during the intensive phase of treatment. 
Secondary outcomes include psychological distress, TB-related stigma, TB 
knowledge and treatment self-efficacy. Data will be analysed using descriptive 
statistics, mixed-effects models and multilevel logistic regression analyses 
that account for clustering at the PHC level.
ETHICS AND DISSEMINATION: Ethical approval has been obtained from the Ethics 
Committee of the Faculty of Public Health, Diponegoro University 
(304/EA/KEPK-FKM/2026). Written informed consent will be obtained from all 
participants prior to enrolment. Study findings will be disseminated through 
peer-reviewed scientific journals.
TRIAL REGISTRATION NUMBER: ClinicalTrials.gov (NCT07703696). Protocol V.2.0 (15 
September 2026).
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BACKGROUND: Clinically diagnosed pulmonary tuberculosis (cPTB, PTB diagnosis 
despite negative bacteriological results) accounts for 36% of global PTB 
notifications, but factors influencing the diagnosis and its relationship with 
mortality are not well-characterised. We aimed to identify factors associated 
with cPTB and assess its association with mortality.
METHODS: Secondary data analysis of a prospective TB diagnostic cohort that 
evaluated the performance of artificial intelligence in detecting TB and 
COVID-19 using digital chest X-rays (dCXRs) among adults in Zambia. Logistic and 
Cox regression analyses were conducted.
RESULTS: Among 582 PTB patients, median age was 36 (IQR: 28-45) years, 70.6% 
were male and 50.3% had cPTB. Previous TB history (aOR 3.31, 95% CI 2.13-5.13), 
age ≥50 (aOR 2.36, 95% CI 1.31- 4.21), symptom duration ≥ 2 weeks (aOR 0.60, 95% CI 0.39-0.93) and dCXR interpretation of pneumonia (aOR 0.34, 95%CI 0.18-0.64) 
were associated with cPTB. Compared to bacteriologically confirmed PTB, cPTB was 
not associated with increased mortality hazard (aHR 0.73, 95% CI: 0.25-2.11).
CONCLUSIONS: Half of PTB diagnoses were cPTB despite availability of molecular 
testing. While mortality was not increased among cPTB patients, there is an 
urgent need to improve TB confirmation to enhance diagnostic accuracy and ensure 
appropriate treatment.
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Enzootic bovine leukosis, paratuberculosis, and bovine tuberculosis are chronic 
infectious diseases with important implications for dairy productivity and 
animal health. Evidence integrating the three agents into the same animals is 
scarce in tropical highland dairy systems and almost absent for herds enrolled 
in official bovine tuberculosis certification programs. An analytical 
observational study evaluated 733 cattle from 37 specialized dairy herds in a 
highland dairy region of Colombia using serological (ELISA) and molecular 
methods (qPCR, ddPCR) to detect bovine leukemia virus (BLV), Mycobacterium avium 
subsp. paratuberculosis (MAP), and Mycobacterium bovis. Mixed-effects logistic 
regression with a random intercept for herds accounted for the clustering of 
animals within herds, and agreement between diagnostic tests was quantified 
using Cohen's kappa. At the herd level, BLV was detected in 70.3% of the herds 
by ddPCR and 67.6% by ELISA, MAP was detected in 27.0% by ELISA and 18.9% by 
fecal qPCR, and M. bovis was not detected in any herd. At the animal level, BLV 
proviral DNA was detected in 34.8% of the cattle, and BLV antibodies were 
detected in 31.9%; MAP fecal DNA was detected in 1.2%, and MAP antibodies were 
detected in 1.9%, and no animal tested positive for M. bovis by any method. 
Agreement between the two BLV definitions was substantial (kappa = 0.79), 
whereas the two MAP definitions identified essentially nonoverlapping animals 
(kappa = 0.07). The odds of MAP fecal shedding did not differ between 
BLV-positive and BLV-negative animals, but the estimate was imprecise and 
compatible with a wide range of effects (OR = 0.26; 95% CI: 0.03-2.43; p = 0.24, from the mixed-effects model), reflecting only nine MAP-positive animals and a single coinfected animal. Age was associated with BLV proviral detection in the mixed-effects model, although the association was less precise and not statistically significant when cluster-robust standard errors were used. BLV was detected in a high proportion of animals and herds, whereas MAP detection was limited, and no evidence of current M. bovis infection was detected using the 
diagnostic approaches applied in this selected population. The absence of a 
detectable BLV-MAP association does not imply biological independence, given the 
small number of MAP-positive animals. The marked clustering of BLV detection 
within herds (intraclass correlation coefficient of 0.45) indicates substantial 
unmeasured herd-level heterogeneity and has direct implications for the design 
of surveillance in these systems. These findings support pathogen-specific 
surveillance and control strategies.
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The global escalation of multidrug-resistant tuberculosis (MDR-TB) demands 
identification of novel therapeutic targets. Here, we establish Vitamin 
B12-independent methionine synthase E 'MetE' (Rv1133c) as a crucial drug target 
and validate tobramycin as its inhibitor. Through a multi-faceted approach, 
including virtual screening and MD simulations, we identified interactions 
between the tobramycin-MetE complex, which were experimentally validated. 
Through Isothermal calorimetry we found tobramycin binds to MetE with high 
affinity (Ka⁓10-8M). Subsequent biophysical characterization revealed an 
interesting mechanism of action: tobramycin binding induces conformational 
perturbations of the MetE enzyme, as confirmed by changes in intrinsic 
fluorescence, denaturation patterns and circular dichroism. Under In-vitro 
conditions tobramycin demonstrated potent anti-mycobacterial activity at 
concentrations nontoxic to human macrophage cells. We hypothesize that this 
inhibition involves classical 30S ribosomal binding and MetE disruption. Most 
significantly, we discovered a powerful synergistic effect between tobramycin 
and the first-line anti-TB drug, rifampicin. Together, these findings establish 
a robust preclinical foundation for repurposing tobramycin against management of 
tuberculosis.
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Systematic screening for tuberculosis (TB) is recommended in people with 
diabetes; however, data on the accuracy of screening tools in this population 
are lacking. We assessed the accuracy of symptom and chest X-ray screening among 
people with diabetes. We consecutively enrolled adults with diabetes attending 
routine care in South Africa. All participants underwent symptom screening and 
chest X-ray. A single sputum specimen was collected from all participants and 
tested by Xpert Ultra. A positive Xpert Ultra result was used as the reference 
standard. We enrolled 673 participants. The median age was 54 years 
(interquartile range 47-60 years), and 63.8% were female. HIV prevalence was 
17.2%. Prevalent TB was diagnosed in nine participants (1.33%). Any cough had a 
sensitivity of 22.2% (95% confidence interval [CI] 2.1-60.0%) and a specificity 
of 97.5% (95%CI 96.0-98.6%). Expanding the symptom definition to include any of 
cough, fever, weight loss, or night sweats did not improve sensitivity (22.2%, 
95% CI 2.1-60.0) and slightly reduced specificity to 96.0% (95% CI 94.2-97.0). 
Chest X-ray abnormalities suggestive of TB demonstrated a sensitivity of 55.6% 
(95%CI 21.2-86.3%) and a specificity of 95.4% (95%CI 93.4-97.0%). The 
specificity of chest X-ray was significantly lower in participants with prior TB 
(87.6%, 95% CI: 79.8-90.6%), compared to 97.2% (95% CI: 95.2-98.5%) in those 
without (p < 0.01). Symptom-based TB screening has poor sensitivity in people 
with diabetes. Although chest X-ray improved the sensitivity, it remained 
suboptimal, with a reduced specificity in people with previous TB.
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BACKGROUND: Young children with exposure to or infection with Mycobacterium 
tuberculosis are at high risk of developing tuberculosis disease, and 
postexposure tuberculosis preventive treatment decreases this risk. Evidence is 
limited regarding the dosing and safety of the 12-dose once-weekly rifapentine 
and isoniazid regimen (3HP) for tuberculosis preventive treatment in children 
younger than 2 years and in children living with HIV.
OBJECTIVE: This protocol describes Tuberculosis Trials Consortium (TBTC) Study 
35, which aims to establish practical age- and weight-banded rifapentine doses 
for 3HP in children aged 0 to 12 years, including children younger than 2 years, 
and children living with HIV, while assessing safety, tolerability, 
palatability, and acceptability.
METHODS: TBTC Study 35 was a phase I/II, open-label, multisite, single-arm, 
exposure-controlled dose-finding and safety study of 3HP in children aged 0 to 
12 years, including children living with HIV. Novel water-dispersible 
rifapentine and isoniazid formulations were used. Building on TBTC Study 26 
data, initial rifapentine doses were selected, and nonlinear mixed-effects 
modeling was used to analyze the pharmacokinetic data and evaluate subsequent 
rifapentine doses. Safety was monitored throughout the 12-week treatment period 
and 12-week posttreatment follow-up.
RESULTS: Data collection began with the first recruitment in November 2019. The 
last participant was enrolled in December 2023, and participant follow-up and 
data collection were completed in May 2024. As of now, 69 participants were 
enrolled. The trial was funded throughout this time period. Data analysis is 
ongoing, and trial results are expected to be disseminated in 2026.
CONCLUSIONS: TBTC Study 35 is expected to provide pharmacokinetic and safety 
data to inform practical pediatric 3HP dosing recommendations, including for 
children younger than 2 years and children living with HIV.
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BACKGROUND: Many approaches and fixation methods for management of dorsolumbar 
spine tuberculosis have been mentioned in the literature. All approaches and 
methods are associated with their own advantages and disadvantages. Goals of 
surgery in spine tuberculosis are adequate decompression, adequate debridement, 
appropriate fixation, deformity correction, and prevention of further kyphotic 
collapse and provide an environment for better neurological and functional 
recovery.
AIM: We aimed to study the functional and radiological outcomes of posterior 
decompression and fixation in dorsolumbar spine tuberculosis.
MATERIALS AND METHODS: This is a retrospective study, carried out in RIMS, 
Ranchi, in the period from June 2020 to December 2025. Forty-six patients were 
included in our study who underwent posterior decompression and fixation for 
dorsolumbar spine tuberculosis. All patients were examined preoperatively, 
postoperatively, and in the follow-up period. Data regarding different 
parameters, including Visual Analog Scale (VAS) score, Frankel grading, Oswestry 
Disability Index (ODI) score, kyphotic angle, operating time, intraoperative 
blood loss, any complications, neurological recovery, and resolution of disease, 
were recorded and analyzed.
RESULTS: In our series, all 46 patients underwent posterior decompression and 
pedicle screw fixation and showed significant neurological and functional 
improvement assessed by Frankel grading, ODI score, and VAS score.
CONCLUSIONS: Posterior decompression and fixation is the preferred surgical 
technique for dorsolumbar spine tuberculosis. It is less technically demanding, 
more familiar, easily learnable, less morbid, safe, reliable, and devoid of 
complications associated with thoracotomy and laparotomy. It is effective in 
achieving adequate decompression, allows early mobilization, and avoids problems 
of prolonged recumbency resulting in better functional outcome as well as 
improvement in deformity correction.
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Air pollution is an emerging risk factor for Mycobacterium tuberculosis 
infection and tuberculosis incidence and poor treatment outcomes, yet evidence 
has not been comprehensively synthesized or translated into burden estimates to 
inform policy. This systematic review and meta-analysis examines global evidence 
on household and outdoor air pollution and tuberculosis risk and outcomes and 
estimates tuberculosis burden attributable to fine particulate matter (PM2.5). 
We reviewed 140 studies published through August 2024, applying random-effects 
meta-analysis and Burden of Proof meta-regression to generate conservative 
effect estimates and quantify the tuberculosis burden attributable to PM2.5. 
Household solid fuel use was associated with higher tuberculosis incidence (risk 
ratio [RR] = 1.82, 95% confidence interval [CI]: 1.52-2.17), with larger effects 
in children (<15 years: RR = 2.25, 95% CI: 1.12-4.52) and females (RR = 2.62, 
95% CI: 1.95-3.52). Short-term (≤3 months) exposure to outdoor PM2.5 (RR = 1.03, 
95% CI: 1.00-1.05 per 10 µg/m³) was also associated with increased tuberculosis 
incidence. In 2023, there were an estimated 4.15 million tuberculosis cases (95% 
UI: 3.68-4.66 million), 23.58 million disability-adjusted life years (95% UI: 
20.79-26.66 million), and 534,947 tuberculosis-related deaths (95% UI: 
458,878-614,458) globally associated with PM2.5 exposure. We estimate that PM2.5 
exposure was associated with 49.9% (95% UI: 44.5-55.5%) of tuberculosis cases 
worldwide in 2023. These findings suggest that exposure to household and outdoor 
air pollution are important risk factors for tuberculosis, supporting air 
quality interventions as a component of global tuberculosis control strategies.
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Tuberculosis (TB) remains a major cause of morbidity and mortality worldwide, 
particularly among patients with human immunodeficiency virus (HIV) infection. 
Esophageal involvement is an exceedingly rare manifestation of extrapulmonary 
tuberculosis. Owing to its clinical and endoscopic features, it may mimic 
neoplastic disease, thereby complicating early diagnosis. We present the case of 
an immunocompromised patient with constitutional symptoms and dysphagia. Upper 
gastrointestinal endoscopy revealed a large ulcerated esophageal lesion highly 
suggestive of malignancy; however, histopathological and microbiological 
examination confirmed its infectious etiology.
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Diagnostic delays in elderly patients with pulmonary tuberculosis (PTB) 
frequently arise from difficulty obtaining adequate sputum specimens, yet 
evidence supporting stool-based Xpert MTB/RIF Ultra (Xpert Ultra) as a 
noninvasive alternative in adults remains limited. This prospective multicenter 
study conducted in Taiwan enrolled 483 participants, including 398 aged ≥65 
years, of whom 167 had PTB, and 316 did not. Three stool preprocessing 
approaches were compared: homogenization and centrifugation (Stool-I), bead 
beating and chemical lysis (Stool-II), and a centrifuge-free protocol 
(Stool-III), with diagnostic performance assessed against a composite reference 
standard (CRS) and respiratory mycobacterial culture. Sputum Xpert Ultra 
achieved an overall sensitivity of 85.6% and specificity of 98.4%, while 
respiratory smear and culture were positive in 66.5% and 86.8% of PTB cases, 
respectively. Among stool preprocessing methods, Stool-I demonstrated the 
highest sensitivity, significantly outperforming Stool-III (73.1% vs 62.3%; P < 
0.0001), while all three methods maintained high specificity of ≥98.4%. In 
subgroup analyses, Stool-I reached 90.7% sensitivity in patients with 
radiographic cavitation, and 68.6% in those unable to produce sputum. Notably, 
stool Xpert Ultra identified 29.2% of PTB cases that had initially tested 
negative on respiratory Xpert Ultra, highlighting its value as a complementary 
diagnostic tool. In conclusion, these findings indicate that stool-based Xpert 
Ultra is a highly specific, noninvasive adjunct for PTB diagnosis in elderly and 
sputum-scarce patients. With optimized preprocessing and context-specific 
implementation, this approach has the potential to improve diagnostic yield, 
reduce the need for invasive procedures, and shorten diagnostic delays across 
diverse healthcare settings.
IMPORTANCE: Tuberculosis (TB) remains a leading infectious cause of death 
worldwide, and diagnosis in elderly patients is often limited by inadequate 
sputum production and the need for invasive respiratory sampling. This study 
demonstrates that stool, a simple and noninvasive specimen, can be used with 
Xpert MTB/RIF Ultra to reliably detect Mycobacterium tuberculosis in this 
vulnerable population. Among the preprocessing methods evaluated, the 
centrifugation-based approach achieved the highest diagnostic sensitivity while 
maintaining excellent specificity. Notably, stool testing identified nearly 30% 
of tuberculosis cases that were initially negative on respiratory specimen 
testing, supporting its role as a complementary diagnostic strategy. These 
findings highlight a practical and patient-friendly approach that may reduce 
diagnostic delays, limit the need for invasive procedures, and improve TB care 
in an aging population that is particularly vulnerable to delayed diagnosis and 
adverse outcomes.
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BACKGROUND: Ethambutol, a longstanding treatment for tuberculosis (TB), lacks 
comprehensive pharmacokinetic (PK) data, particularly regarding covariates 
affecting exposure and their link to treatment outcomes. Using the largest data 
to date from Study 31/AIDS Clinical Trials Group A5349, we aimed to characterize 
ethambutol PKs, identify risk factors for lower exposure, quantify relationships 
between exposure and efficacy and safety outcomes, and explore dosing 
considerations that optimize risks and benefits.
METHODS: We analyzed ethambutol PK data using nonlinear mixed-effect modeling. 
We evaluated the contribution of ethambutol exposure to efficacy outcomes using 
parametric time-to-event modeling and safety outcomes using logistic regression.
RESULTS: In 1493 participants with 3077 plasma samples, a one-compartment model 
with first-order elimination best described ethambutol PKs, with diabetes, 
higher creatinine clearance, and higher weight linked to increased clearance. 
Higher ethambutol exposure was modestly associated with grade 3 or higher 
adverse events and a reduced risk of TB-related unfavorable outcomes. Target 
exposures for 95% cure were 8.9 µg·h/mL in the 6-month control regimen and 
25.6 µg·h/mL in the 4-month rifapentine regimen. Simulations showed that 
reducing doses in middle (1200 to 1000 mg) and highest (1600 to 1200 mg) weight 
bands could equalize median exposures, lowering toxicity risk while maintaining 
efficacy in the control regimen, but might not achieve target exposure in the 
rifapentine regimen.
CONCLUSIONS: The contribution of ethambutol exposure is regimen-dependent, with 
a higher efficacy target required for the 4-month rifapentine regimen. Dose 
reductions for patients above 55 kg may mitigate toxicity in standard therapy 
but risk compromising efficacy in the shorter regimen.
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BACKGROUND: Tuberculosis (TB) remains a significant global health problem, 
particularly in low- and middle-income countries (LMICs), where accurate 
prediction of TB incidence is crucial for effective public health interventions.
OBJECTIVE: This review assessed and compared statistical, machine learning (ML), 
and hybrid models for forecasting TB incidence. We also propose a framework to 
guide model selection based on resources and data.
METHODS: A systematic review followed PRISMA 2020 guidelines with protocol in 
PROSPERO (CRD42025633162). We searched five databases for studies from 2013 to 
2024. Studies using TB incidence forecasting models with quantitative metrics 
were eligible. Due to heterogeneity (I 2 = 99.89%), we conducted narrative 
synthesis. Subgroup analyses examined geographic variation, with risk of bias 
assessed using ROBIS tool. Publication bias was evaluated through funnel plots 
and Egger's test.
RESULTS: We included 29 studies. Hybrid models, particularly ARIMA-LSTM, 
demonstrated superior forecasting accuracy in most contexts, with reported mean 
absolute percentage error (MAPE) values ranging from 4.06% to 11.2%. In 
contrast, standalone ML models showed MAPE between 8.88% and 26.93%, and 
statistical models ranged from 3.77% to 29.37%. However, only 36% of studies 
validated models using external datasets, and fewer than 30% incorporated 
exogenous variables. Subgroup analysis revealed geographic disparity: Within 
China, single models slightly outperformed hybrids (mean MAPE 8.76% vs. 12.95%), 
whereas outside China hybrids were markedly better (5.42% vs. 28.24%). 
Publication bias was suggested by funnel plot asymmetry (Egger's test p = 0.22). 
Risk of bias was moderate to high in most studies, primarily due to lack of 
external validation.
CONCLUSION: Hybrid models, especially ARIMA-LSTM, often provide accurate TB 
incidence forecasts, but performance is highly context-dependent. Future 
research must prioritize external validation, integration of exogenous 
variables, and model interpretability. The proposed evidence-based framework can 
assist model selection in resource-limited LMIC settings.
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BACKGROUND: Tuberculosis (TB) remains a major global health challenge. While 
effective, first-line antitubercular drugs such as isoniazid and rifampicin 
often cause hepatotoxicity, limiting treatment safety. Herbal extracts with 
antioxidant and hepatoprotective properties may help mitigate this liver damage. 
This systematic review evaluates the protective effects of plant extracts 
against antitubercular drug-induced hepatotoxicity, aiming to inform potential 
adjuvant strategies.
METHODS: Following PRISMA-P guidelines, PubMed, Scopus, and Google Scholar were 
searched for "in vivo studies assessing plant extracts against hepatotoxicity 
caused by anti-TB drugs." Two independent reviewers screened and extracted data. 
Study quality was evaluated using SYRCLE's risk of bias tool.
RESULTS: Sixty-eight in vivo studies were included. Overall, plant extracts 
demonstrated variable hepatoprotective efficacy, with some showing significant 
improvement in certain species-Luffa acutangula L., Lawsonia inermis L., and 
Cucumis trigonus Roxb. showed the highest reduction in serum liver enzymes: 
aspartate aminotransferase (AST), alanine transaminase (ALT), alkaline 
phosphatase (ALP) in U/L, and total bilirubin (TBil) and antioxidant parameters 
glutathione (GSH), catalase (CAT), and superoxide dismutase (SOD), suggesting 
hepatoprotective potential.
CONCLUSION: Medicinal plants demonstrate variable hepatoprotective effects in 
animal models of anti-TB drug-induced liver injury, though their mechanisms of 
oxidative stress remain unclear. Among them, the extracts from Luffa acutangula 
L., Lawsonia inermis L., and Cucumis trigonus Roxb. showed promising 
hepatoprotective effects. These effects are likely associated with antioxidant 
and cytoprotective mechanisms. However, further well-designed preclinical and 
clinical research are required to establish their dosage, safety, and efficacy 
before integration into TB therapy. Trial Registration: PROSPERO: 
CRD42024563060.
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OBJECTIVES: To characterise clinical and radiological features of spinal 
tuberculosis (TB) at presentation, mid-treatment and treatment completion.
METHODS: We conducted a retrospective study of patients diagnosed with spinal TB 
between 2011-2022 across three London hospitals. Demographic and clinical data 
were collected at presentation, mid-treatment and on treatment completion. MRI 
findings at each time point were classified using a standardised scoring system. 
Clinical symptoms were scored according to severity.
RESULTS: Sixty-two cases were evaluated. Most were male (45/62, 73%) and 
migrants (52/62, 84%); median age was 33 years (IQR, 26-40). Back or neck pain 
was the predominant presenting symptom (55/62, 89%). The thoracic spine was most 
frequently involved (41/62, 66%), and over one-third had multi-level disease. 
Five patients (8%) had spinal cord compression; three required surgery. Median 
TB treatment length was 12 months (IQR, 12-12). Radiological and clinical scores 
both improved significantly during treatment, with greater improvement at 12 
months than at 6 months. Radiological improvement correlated with clinical 
improvement at both time points. No TB-related deaths occurred; however, 12/62 
(19%) experienced long-term complications.
CONCLUSION: Patients with spinal TB may benefit from an individualised treatment 
duration guided by clinical and radiological response; further studies are 
required to clarify the optimal approach.
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Chronic granulomatous infections are frequently diagnosed as tuberculosis, often 
supported by histopathological findings. Rapidly growing mycobacteria (RGM), a 
type of non-tuberculous mycobacteria, can also produce granulomatous reactions 
that resemble tuberculosis. RGMs are resistant to standard antituberculous 
treatment, and microbiological evidence is crucial for determining optimal 
therapy. This report presents a case of septic arthritis of the right ankle 
featuring granulomatous reactions in the abscess wall and bone changes in the 
lower end of the tibia, initially diagnosed clinically as tuberculosis. The 
infection was microbiologically confirmed to be caused by Mycobacterium 
abscessus (M. abscessus) and was successfully treated.
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OBJECTIVE: In response to growing numbers of people with drug-resistant 
tuberculosis (DR-TB), South Africa was, in 2011, among the first countries to 
launch a national policy on the decentralisation of DR-TB management, preceding 
normative guidance from the World Health Organization. The objective was to 
understand the process of formulation of the South African policy on DR-TB 
service decentralisation.
DESIGN: Qualitative policy analysis. We reviewed policy-related documents to 
create a timeline, then conducted in-depth interviews with key individuals who 
had influence over or insights into the policy formulation process. We used 
Kingdon's policy analysis framework to examine the convergence of problem, 
policy and politics streams in agenda-setting to create the window of 
opportunity for policy adoption.
SETTING: South Africa.
PARTICIPANTS: Policy makers, implementers and researchers in three South African 
provinces and at national level, and international DR-TB experts.
RESULTS: International publicity concerning the extensively drug-resistant TB 
outbreak in Tugela Ferry positioned DR-TB as a public health crisis. The health 
system lacked capacity to match hospital bed supply in specialised hospitals to 
the high number of people with DR-TB. Reports of detention against will, 
victimisation and stigmatisation, and failure to uphold person-centred 
approaches, sparked a human rights outcry. Tensions between actors favouring 
'control-based' approaches with emphasis on centralisation and control of 
patient treatment and resources, and those favouring 'access-based' approaches 
that emphasised decentralised care led to a tipping point in the policy process. 
Centralised, specialised DR-TB approaches were perceived to protect quality of 
care, but these compromised person-centred care and human rights, and restricted 
access to DR-TB treatment. Policy actors used lessons from pilot studies of 
DR-TB decentralisation and HIV programmes to overcome policy stagnation.
CONCLUSIONS: Policy makers should monitor demand and supply of specialised 
services and support evidence-informed policy change before health system 
pressures make reform unavoidable.
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BACKGROUND: The burden of pre-extensively drug-resistant tuberculosis 
(Pre-XDR-TB) and extensively drug-resistant tuberculosis (XDR-TB) cases in 
Ethiopia has become one of the most challenging problems for monitoring the 
treatment of patients with multidrug-resistant tuberculosis (MDR-TB). This study 
aimed to provide a valuable evidence synthesis on the pooled prevalence of 
Pre-XDR and XDR-TB among MDR-TB patients in Ethiopia.
METHODOLOGY: This study was conducted in accordance with the Preferred Reporting 
Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines. Extracted 
data from relevant articles were analyzed using STATA version 17.0. The pooled 
estimate of the effect size was computed using a restricted maximum likelihood 
random-effects model, considering a 95% confidence interval, and a forest plot 
was used to visualize the proportion of Pre-XDR and XDR-TB. Because the Pre-XDR 
and XDR-TB cases are rare, the Freeman-Tukey double arcsine transformation was 
applied to estimate the pooled proportions. The I2 statistic and Galbraith plot 
confirmed heterogeneity. A univariate meta-regression, sensitivity, and subgroup 
analyses were conducted to identify the source of heterogeneity. Egger's test 
and funnel plot were used to check publication bias.
RESULTS: Eight studies comprising 1,518 MDR-TB patients, with 656 new and 862 
previously treated cases, were included. Among those, 52 Pre-XDR and 13 XDR-TB 
cases were identified. According to the Freeman-Tukey transformation, the 
overall pooled prevalence of Pre-XDR-TB was 3% (95% CI: 2%-5%, I2 = 43.69%) and 
XDR-TB was 1% (95% CI: 0%-4%, I2 = 54.07%). In the subgroup analysis, the 
prevalence of Pre-XDR-TB across studies from multiple regions of Ethiopia was 7% 
(95% CI: 3%-13%), and in Addis Ababa, it was 3% (95% CI: 2%-4%). Single studies 
in the Amhara, Tigray, and Oromia regions reported Pre-XDR-TB prevalence of 6%, 
5%, and 3%, respectively. The pooled prevalence of XDR-TB in Addis Ababa was 1% 
(95% CI: 0%-2%). A single study conducted in Oromia reported a relatively higher 
prevalence of XDR-TB; 10% (95% CI: 3%-26%). Regarding the study year, the XDR-TB 
prevalence was 3% (95% CI: 0%-11%) in 2005-2018 and 1% (95% CI: 0%-2%) in 
2019-2024. A statistically significant publication bias was observed in XDR-TB 
prevalence (p = 0.024).
CONCLUSION: There is a significant prevalence of Pre-XDR and XDR-TB cases among 
MDR-TB patients in Ethiopia. It highlights the need for strengthened 
surveillance in all regions and expanded drug susceptibility testing of local 
strains for better management of MDR-TB patients.
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Depression is prevalent among people with tuberculosis (PWTB) and negatively 
affects diagnosis, treatment adherence, and clinical outcomes. However, the 
methodological approaches used to study depression among PWTB have not been 
systematically mapped. This scoping review aimed to evaluate methodologies used 
to study depression among PWTB and identify gaps in methodological approaches. 
We conducted a systematic scoping review following PRISMA-ScR guidelines. Nine 
databases were searched without date restrictions. Two reviewers independently 
screened titles, abstracts, and full texts. Inclusion criteria included primary, 
peer-reviewed, research studies that examined depression among PWTB, and 
reported outcomes related to TB and depression. Data were extracted on study 
characteristics, TB population, depression measurement tools, treatment 
approaches, and implementation considerations. Findings were organized using 
Reach, Effectiveness, Adoption, Implementation, Maintenance (RE-AIM) framework. 
A total of 184 studies met inclusion criteria. Research was dominated by 
cross-sectional designs (65%), with fewer cohort studies (17%) and only eight 
randomized controlled trials (RCTs, 4%). The RCTs primarily evaluated 
psychological interventions that demonstrated modest improvements in depressive 
symptoms or TB-related outcomes. Depression was overwhelmingly assessed using 
screening tools with only 28 studies (15%) using a diagnostic interview or 
clinical criteria. None evaluated accuracy of any screening or diagnostic tool. 
Studies were geographically clustered, with more than one-third conducted in 
India or China. Implementation barriers to integrated TB and depression care 
included workforce shortages and stigma; facilitators included task-shifting and 
embedding screening into routine workflows. No studies reported on maintenance 
or long-term sustainability of depression care within TB programs. Existing 
research on depression among PWTB is largely cross-sectional, relies heavily on 
screening tools, and rarely evaluates interventions or their sustainability. 
Expanding population and geographic coverage, incorporating longitudinal designs 
and diagnostic evaluation, and strengthening implementation and maintenance 
research are critical for developing sustainable, integrated approaches to 
depression care within TB services.
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The computational burden of molecular docking becomes prohibitive when receptor 
flexibility is explicitly considered, despite the accuracy gained in virtual 
screening workflows. To mitigate this limitation, we introduce a 
three-dimensional deep neural network designed to estimate binding energies 
before exhaustive docking across the complete fully flexible receptor ensemble. 
We target the InhA enzyme, a validated target of Mycobacterium tuberculosis, 
through the use of a fully flexible receptor model (with 20,000 poses) generated 
by computational simulation. The model leverages volumetric representations of 
electrostatic charge distributions in the InhA binding pocket after positioning 
a candidate ligand. Training was conducted with a curated collection of 60 ZINC 
compounds previously ranked as promising ligands. The approach reproduces 
docking trends with a Pearson correlation close to 0.70 and a Spearman 
correlation above 0.66, and processes more than 150,000 receptor-ligand 
conformations in approximately 25 min. These results highlight the feasibility 
of employing a deep neural network model as a pre-filtering mechanism within a 
curated ligand set and a specific fully flexible receptor workflow, aiming to 
reduce the number of docking simulations required, thereby accelerating rational 
drug discovery against tuberculosis.
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Despite extensive conceptual development, the definition and measurement of 
Tuberculosis (TB) treatment adherence remain inconsistent. This ambiguity 
obscures what is being assessed and compared across studies. This scoping review 
examined how adherence is labelled, defined, and operationalised in 
observational studies of drug-susceptible TB, assessed consistency with 
contemporary frameworks, and identified methodological gaps. We conducted a 
scoping review of observational studies on drug-susceptible TB identified from 
eight databases up to February 2026. Data were extracted on terminology, 
measurement approaches, and operational definitions. Content analysis was used 
to map labels and indicators to the constructs they implicitly presuppose. One 
hundred and three studies were included. Treatment-taking behaviour was mostly 
assessed through clinician assessment or self-report. Explicit definitions were 
uncommon, and operational criteria served as de facto definitions. 
Multidimensional measures were frequently reduced to binary or ordinal outcomes, 
and most studies relied on cross-sectional designs, reinforcing static 
representations of a dynamic process. Thus, TB adherence research faces a 
fundamental problem of construct conflation: the same label is used to describe 
behaviours that are conceptually distinct, limiting comparability and weakening 
the interventions' evidence base. Standardising reporting requirements would 
strengthen the evidence base for programmes addressing structural and social 
drivers of adherence.
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BACKGROUND: Global reports of tuberculosis (TB) in 2024 estimated 10.7 million 
cases, of which 5.8% were HIV-positive individuals. Despite the implementation 
of TB preventive therapy, TB incidence rates remain high, especially among 
HIV-infected patients.
METHODS: A retrospective cohort study was conducted from 1 October 2020 to 31 
October 2025. A two-stage sampling procedure was used to select both health 
facilities and study participants. First, seven public health facilities in the 
West Arsi zone were selected using simple random sampling. Second, 426 people 
living with HIV were randomly selected from ART registers of the selected health 
facilities. The data were collected via the Kobo Toolbox and analysed via SPSS 
Version 26. Kaplan‒Meier estimates were used for time‒event distribution; for 
survival, curves were compared via log-rank tests. Risk factors for active TB 
were identified through Cox proportional hazards regression, with significance 
at p < 0.05.
RESULTS: A total of 426 HIV-positive patients were followed for 1867 
person-years, during which 71 individuals (16.7% of participants) developed TB, 
resulting in a TB incidence density rate of 3.78 per 100 person-years. The 
identified risk factors for developing active TB were WHO Clinical Stages II to 
IV (adjusted hazard ratios [AHR] = 3.44 [95% CI: 1.50-7.85], 5.41 [95% CI: 
2.47-11.84] and 7.52 [95% CI: 3.09-18.32], respectively). Participants who 
received daily isoniazid for 6 months (INH/6H) and those who did not receive any 
TPT regimen had significantly greater hazard of developing TB compared to those 
receiving 3HP (AHR = 5.01, 95% CI: 2.35-10.65 and AHR = 12.53, 95% CI: 
5.65-27.79, respectively). Similarly, individuals with haemoglobin (HBg) levels 
< 11 g/dL had a markedly increased risk of TB (AHR = 2.46, 95% CI: 1.31, 4.60), 
as did those with a body mass index < 18.5 kg/m2 (AHR = 4.37, 95% CI: 2.14, 
8.95).
CONCLUSION: This study revealed that 16.7% of participants developed active TB. 
Significant risk factors for TB incidence among HIV-positive individuals were 
identified, highlighting the need for targeted preventive strategies to address 
these risks, particularly in high-risk populations.
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OBJECTIVES: Tuberculosis remains a major global public health problem. Workers 
may experience an increased risk of pulmonary tuberculosis due to prolonged 
exposure to physical environmental factors, such as poor ventilation and 
exposure to dust or silica. It may facilitate airborne transmission of 
Mycobacterium tuberculosis. This study aimed to synthesize current evidence on 
the association of workplace physical environmental factors with the incidence 
of pulmonary tuberculosis among worker populations.
METHODS: A scoping review was conducted following the Preferred Reporting Items 
for Systematic Reviews and Meta-Analyses Extension for Scoping Reviews Statement 
guidelines. Searches were performed in Scopus, WoS, PubMed, ScienceDirect, and 
Google Scholar. Studies published between 2016 and 2026 examining workplace 
environmental factors associated with pulmonary tuberculosis were considered. 
The process involved identification, screening, eligibility assessment, and 
inclusion stages.
RESULTS: A total of 2267 records were identified. After screening and 
eligibility assessment, 10 studies met the inclusion criteria. The findings 
consistently indicated that inadequate ventilation, poor air circulation, 
workplace crowding, exposure to dust and silica, and unfavorable indoor 
environmental conditions such as temperature and humidity were associated with 
increased tuberculosis risk among workers.
CONCLUSION: Workplace physical environmental conditions are associated with 
tuberculosis transmission in occupational settings. Strengthening ventilation, 
controlling occupational dust exposure, and improving workplace infection 
prevention strategies are essential to reduce tuberculosis risk among workers.
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BACKGROUND: Helicobacter pylori (HP) has immunomodulatory properties, but its 
relationship with tuberculosis (TB) severity and outcomes remains uncertain. We 
evaluated the association between HP infection and TB severity and explored 
factors associated with HP coinfection and TB treatment outcomes.
METHODS: We enrolled adults (≥ 18 years) with drug-sensitive, newly diagnosed, 
bacteriologically confirmed pulmonary TB from two public clinics in Uganda. HP 
infection was determined using stool antigen testing. Severe TB was defined as 
GeneXpert cycle threshold < 16 or smear grade 3+ (microbiological), Bandim 
TBscore ≥ 8 (clinical), and chest X-ray Timika score > 71 (radiological). 
Treatment outcomes were determined ≥ 7 months after treatment initiation.
RESULTS: Among 200 participants, 67 (33.5%) were HP positive. Severe 
radiological TB was more frequent among HP-positive participants (34.8% vs. 
22.1%, p = 0.060). Severe clinical (14.9% vs. 11.3%, p = 0.549) and 
microbiological TB (40.0% vs. 33.8%, p = 0.856) were also more frequent in HP. 
HP was not significantly associated with severe radiological (adjusted 
prevalence ratio [aPR] 1.56; 95% CI 0.96-2.53, p = 0.074), clinical (aPR 1.17; 
95% CI 0.53-2.60, p = 0.694), or microbiological TB (aPR 1.14; 95% CI 0.80-1.63, 
p = 0.462). HP coinfection was independently associated with rural residence 
(aPR 1.61; 95% CI 1.04-2.47, p = 0.031), anorexia (aPR 1.72; 95% CI 1.01-2.90, p 
= 0.045), and lower diastolic blood pressure (aPR 0.98; 95% CI 0.96-1.00, p = 
0.013). TB treatment success was similar among those with and without HP (95.5% 
vs. 95.5%, p = 0.180).
CONCLUSION: HP was not significantly associated with TB severity or outcomes, 
though a trend toward greater radiological severity warrants further 
investigation in larger, prospective studies.

Copyright © 2026 Joseph Baruch Baluku et al. Journal of Tropical Medicine 
published by John Wiley & Sons Ltd.

DOI: 10.1155/jotm/9151347
PMCID: PMC13639381
PMID: 42840339

63. Cell Death Dis. 2026 Jul 31;17(1):866. doi: 10.1038/s41419-026-09122-0.

Mycobacterium tuberculosis infects human peripheral hematopoietic multipotent 
progenitors and promotes their myeloid differentiation in vitro.

Alonzi T(#)(1), Peruzzu D(#)(1), Aiello A(#)(1), Bontempi G(2)(3), Farroni C(1), 
Repele F(1), Sbarra S(1), Vanini V(1)(4), Palucci I(5)(6), Sali M(5)(6), 
Pierelli L(7)(8), Strippoli R(2)(3), Delogu G(9)(10), Goletti D(11).

Author information:
(1)Translational Research Unit, National Institute for Infectious Diseases 
"Lazzaro Spallanzani"-IRCCS, Rome, Italy.
(2)Department of Epidemiology, Preclinical Research and Advanced Diagnostics, 
National Institute for Infectious Diseases IRCCS "Lazzaro Spallanzani", Rome, 
Italy.
(3)Department of Molecular Medicine, University of Rome "Sapienza", Rome, Italy.
(4)Unità Operativa Semplice (UOS) Professioni Sanitarie Tecniche, National 
Institute for Infectious Diseases Lazzaro Spallanzani-IRCCS, Rome, Italy.
(5)Dipartimento di Scienze Biotecnologiche di base, Cliniche Intensivologiche e 
Perioperatorie, Università Cattolica del Sacro Cuore, Rome, Italy.
(6)Department of Laboratory Sciences and Infectious Diseases, Fondazione 
Policlinico Universitario "A. Gemelli", 00168, Rome, Italy.
(7)Transfusion Medicine Unit, San Camillo Forlanini Hospital, Rome, Italy.
(8)Department of Experimental Medicine, Sapienza University, Rome, Italy.
(9)Department of Medicine and Surgery, University of Parma, Parma, Italy.
(10)Unit of Microbiology and Virology, University Hospital AO Parma, Parma, 
Italy.
(11)Translational Research Unit, National Institute for Infectious Diseases 
"Lazzaro Spallanzani"-IRCCS, Rome, Italy. delia.goletti@inmi.it.
(#)Contributed equally

Mycobacterium tuberculosis (Mtb) persists as a global health threat partly by 
establishing long-term reservoirs in myeloid cells. Although progenitors have 
been proposed as additional sites of persistence and immune reprogramming, it 
remains unclear whether circulating human hematopoietic stem/progenitor cells 
(HSPC) are permissive to Mtb infection. Here, we show that peripheral 
blood-derived CD34+ HSPC are permissive to Mtb, in vitro. Confocal microscopy 
showed Mtb cytoplasmic localization, while colony-forming unit (CFU) 
quantification demonstrated early intracellular Mtb growth. Flow cytometry 
revealed preferential Mtb infection of multipotent progenitors (MPP) with 
progressive enrichment of granulocyte-monocyte progenitors (GMP) and 
lineage-committed cells, indicating myeloid skewing. Infection drove early IL-8 
and TNF-α release, followed by MIP-1α, MIP-1β, and IP-10, demonstrating a 
dynamic inflammatory response by CD34+ progenitors. Parallel infection 
experiments with Mycobacterium bovis BCG revealed that, despite lacking key 
virulence determinants, BCG infects CD34+ cells in vitro with a preference for 
MPP. Unlike Mtb, BCG infection did not promote expansion of more differentiated 
progenitor subsets, indicating that virulence-dependent mechanisms are required 
to drive progenitor differentiation and myeloid skewing. These findings identify 
CD34+ HSPC as a permissive niche for mycobacterial infection and suggest that 
Mtb-specific virulence factors contribute to the modulation of progenitor 
differentiation. Further studies are needed to fully assess the consequences of 
these events on the systemic immune modulation observed during tuberculosis 
infection.
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Global health initiatives have expanded access to HIV, tuberculosis, and malaria 
services in low-income countries, yet these programmes often operate within 
fragile health systems where shortages of healthcare workers and essential 
medicines limit their effectiveness and sustainability. Evaluating investments 
in health system capacity remains challenging because their benefits are 
difficult to attribute. Here, using a dynamic microsimulation model of Malawi's 
health system, we show that health system strengthening investments alone could 
avert 11.4% of disability-adjusted life years between 2025 and 2035, delivering 
a return of $26.1 per dollar invested. Combining system strengthening with HIV, 
tuberculosis, and malaria programme expansion produces three times greater 
health impact than disease-focused investment alone, delivering a return of 
$11.7 per dollar invested compared with $5.4 for disease-focused expansion 
alone. These findings support a shift toward integrated global health financing 
strategies that combine health system strengthening with disease-targeted 
programmes.
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Zoonotic tuberculosis (zTB) includes human tuberculosis caused by 
animal-associated Mycobacterium species, Mycobacterium bovis (M. bovis) being 
the major cause of zTB. This systematic review and meta-analysis was conducted 
to estimate the pooled burden of human M. bovis infection and describe the 
genetic diversity of M. bovis isolated from humans in the Middle East and North 
Africa (MENA) region. A literature search was conducted in PubMed/MEDLINE, 
Scopus, Web of Science, Embase, and Google Scholar, followed by manual screening 
of additional references. The literature used for this paper were published 
between 2000 and 2025. A random-effects meta-analysis was used to estimate the 
pooled prevalence of human M. bovis infection. Heterogeneity was assessed using 
the I2 statistic, while sensitivity analysis and Egger's regression test were 
used to assess the robustness of the findings and potential small-study effects, 
respectively. Totally, 27 studies from 10 MENA countries involving 6224 
participants and 154 M. bovis-infected cases were included. The pooled 
prevalence of human M. bovis infection was 3% (95% CI: 2%-4%), with substantial 
heterogeneity (I2 = 73.9%). The pooled prevalence was 4% in North Africa and 3% 
in the Middle East (p = 0.408). The individual study did not have an effect on 
the pooled prevalence as the leave-one-out sensitivity analysis did not change 
the pooled prevalence. The funnel plot showed some visual asymmetry, while 
Egger's regression test did not provide statistical evidence of small-study 
effects (p = 0.852). The M. bovis isolated from humans in MENA region were 
classified under European 1 (Eu1) and European 2 (Eu2) clonal complexes. In 
conclusion, the review highlighted the significance of M. bovis infection in 
humans in the MENA region, although there is a shortage of epidemiological data 
from more than 50% of the countries of the region. The isolation of Eu1 and Eu2 
M. bovis clonal complexes from human M. bovis isolates suggested the importation 
was infected from Europe, which further transmitted the strains to humans. 
Strengthening of a One Health approach-based surveillance and molecular 
epidemiological studies in all MENA countries would contribute to the control of 
M. bovis in animals and humans in the region.
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BACKGROUND: Understanding tuberculosis (TB) transmission dynamics is necessary 
to interrupt disease spread. We developed a model to estimate adjusted odds 
ratios (ORs) for factors associated with genetic relatedness, as proxy for 
transmission.
METHODS: We build upon an existing iterative model that modifies genetically 
linked tuberculosis case data to better represent true transmission links. We 
incorporate bootstrapped logistic regression to calculate adjusted ORs with 
confidence intervals that account for correlation from individuals present 
across multiple transmission pairs. We assess model performance with simulation 
studies and apply the method to cohort data from Lima, Peru.
RESULTS: Iterative algorithm estimates resembled those from logistic regression 
but had larger confidence intervals, reflecting the data correlation adjustment. 
Transmission pairs where at least one member was >34 years had decreased 
transmission odds. Pairs with at least one incarcerated or male member had 
increased adjusted transmission odds.
CONCLUSIONS: We produce adjusted ORs accounting for the correlation of pairwise 
genetic relatedness data. These ORs are an accurate proxy for the association 
between covariates and transmission and further our understanding of factors 
associated with tuberculosis transmission.
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OBJECTIVES: Traditional sputum-based diagnostics often demonstrate suboptimal 
diagnostic performance in people living with human immunodeficiency virus and 
children presenting with paucibacillary tuberculosis (TB). This study evaluated 
the diagnostic accuracy of circulating kynurenine-pathway metabolites against an 
authentic symptomatic control cohort in Uganda.
METHODS: Tryptophan, kynurenine, and the kynurenine-to-tryptophan ratio were 
quantified via ultra-performance liquid chromatography-tandem mass spectrometry 
in 70 adult people living with human immunodeficiency virus and 23 children 
presenting with presumptive TB.
RESULTS: Median biomarker concentrations demonstrated no statistically 
significant differences between participants with laboratory-confirmed TB and 
symptomatic controls. The kynurenine-to-tryptophan ratio yielded an area under 
the curve of 0.51 (95% confidence interval: 0.34-0.69) in adults and 0.62 (95% 
confidence interval: 0.36-0.87) in children, indicating limited diagnostic 
discrimination with substantial uncertainty, particularly in the small pediatric 
cohort. At the evaluated cutoff points, none of the biomarkers met the minimum 
sensitivity and specificity requirements defined by the World Health 
Organization target product profiles for diagnostic and screening tests.
CONCLUSION: Blood kynurenine pathway metabolites demonstrated limited clinical 
utility as standalone diagnostic biomarkers for active TB in these vulnerable 
populations. In addition, larger diagnostic performance studies are needed to 
address the uncertainty associated with the small sample size and to further 
validate our findings.
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Extrapulmonary tuberculosis (EPTB), including bone and joint involvement, was 
historically considered an extension of pulmonary disease and managed 
empirically with uniform treatment protocols. Over the past five decades, this 
perception has undergone a major transformation with EPTB now recognized as 
distinct clinical entity accounting for 15-25% of all TB cases, frequently 
affecting children, women, and immunocompromised individuals, often without 
pulmonary involvement, and contributing significantly to long-term morbidity. 
Spinal tuberculosis (STB) represents a unique form of EPTB characterized by a 
complex interplay of infection, biomechanics, and functional impairment. Unlike 
pulmonary TB, which is a multibacillary disease occurring in oxygen-rich lung 
tissue, STB is a paucibacillary disease arising in relatively hypoxic cancellous 
bone. Its pathology is driven largely by host immune response, leading to 
vertebral destruction, abscess formation, spinal instability, kyphotic 
deformity, and neurological deficits. Healing often occurs with fibrosis and 
bony fusion but may leave permanent structural and functional sequelae. The 
diagnostic paradigm has shifted from reliance on clinical suspicion and plain 
radiography to advanced imaging and tissue-based confirmation. MRI has emerged 
as the gold standard for early detection, assessment of disease extent, neural 
compression, and treatment monitoring. CT provides detailed evaluation of bony 
destruction and facilitates image-guided biopsy. Tissue diagnosis, combining 
histopathology, AFB smear/culture and microbiological techniques including 
CBNAAT and line probe assays, is now essential to ascertain etiology and detect 
drug resistance. This integrated diagnostic approach has significantly improved 
accuracy and enabled individualized management. Therapeutically, STB management 
has evolved from prolonged empirical regimens and immobilization to 
evidence-based, multidrug chemotherapy combined with selective surgical 
intervention. Standard treatment for drug-sensitive STB includes an intensive 
phase with isoniazid, rifampicin, pyrazinamide, and ethambutol, followed by a 
continuation phase tailored to disease severity, typically extending to 12 
months. STB to be treated till healed status is demonstrated by contrast MRI/PET 
scan. Molecular diagnostics have facilitated early detection of drug resistance, 
enabling personalized second-line therapy in drug-resistant STB. Principles of 
treatment emphasize daily weight-based dosing, strict adherence, and 
uninterrupted therapy. Surgical management has transitioned from decompression 
alone to comprehensive strategies integrating decompression, stabilization, and 
deformity correction, with instrumentation now considered safe in infected bone. 
A major advancement has been the shift in treatment goals from mere infection 
control to a composite outcome encompassing clinical recovery, normalization of 
inflammatory markers, radiological healing, preservation of spinal stability, 
prevention of deformity, and restoration of function. Early diagnosis and risk 
stratification are critical, particularly in children, to prevent progressive 
kyphosis and long-term disability. In summary, STB has evolved from a disease 
associated with high mortality and disability to a condition with predictable 
healing and improved outcomes. Advances in imaging, molecular diagnostics, 
chemotherapy, and surgical techniques have transformed its management into a 
multidisciplinary, evidence-based approach focused on early diagnosis, 
individualized therapy, and functional restoration.
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BACKGROUND: Dopamine (DA) is thought to aggravate progress of bacterial 
infections and enhance risk of intracellular bacterial infection like 
tuberculosis (TB). Though TB patients are known to present with high dopamine 
levels the causal link between them has remained unexplored. Mycobacterium 
tuberculosis (M. tb), the causative agent of TB, requires a copious supply of 
iron and carbon for survival and proliferation within host cells.
METHODS: In vitro and in vivo administration of dopamine induced an increase of 
non-transferrin bound iron delivery into macrophages along with and lipid 
accumulation and foamy macrophage formation. The resultant intracellular milieu 
provided an abundant source of carbon and iron for invading M. tb pathogen. 
Binding of dopamine to iron was characterized by NMR spectroscopy implicating 
its role in intracellular trafficking. Using iron sensor M. tb strain, we 
observed elevated iron levels in intraphagosomal bacteria residing in dopamine 
treated cells while CFU analysis indicated enhanced M. tb survival and 
proliferation.
RESULTS: We found that DA modulates macrophage metabolism resulting in creation 
of iron and lipid nutrient rich intracellular micro-environment favorable for 
survival of M. tb.
CONCLUSIONS: Survival of M. tb bacilli in dopamine treated macrophages was 
significantly enhanced demonstrating that dopamine leads to creation of an 
intracellular milieu that provides a conducive and nurturing environment for 
invading pathogenic bacilli.
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Emerging resistance to delamanid (DLM) and pretomanid (Pa) threatens 
drug-resistant tuberculosis (DR-TB) treatment outcomes. The lack of rapid 
molecular diagnostics, due to limited knowledge of resistance-conferring 
mutations, along with standardization challenges for critical concentrations 
(CC) in phenotypic drug susceptibility testing (pDST) hinder resistance 
detection. Here, we explore the correlation between minimum inhibitory 
concentrations (MICs) and genomic variants of DLM and Pa resistance in 
Mycobacterium tuberculosis (Mtb). Seventeen Mtb isolates phenotypically 
resistant to DLM detected through routine pDST using the Mycobacterial Growth 
Indicator Tube (MGIT) system from 2021-2024 were selected from the National 
Reference Laboratory biobank in Tbilisi, Georgia. DLM/Pa MICs were determined 
using the Resazurin Microtiter Assay (REMA) with a DLM concentration range of 
0.008-2 µg/ml, and a broader range of 0.125-32 µg/ml was utilized for Pa. To 
identify mutations associated with DLM/Pa resistance, isolates were subjected to 
whole genome sequencing (WGS). Of the seventeen Mtb isolates phenotypically 
resistant to DLM, eight (47%) manifested a MIC value below the DLM CC (0.06 
µg/ml), with only one carrying a mutation in a gene associated with DLM/Pa 
resistance (fbiC). Among the remaining nine isolates with MICs above the CC, the 
premature stop codon mutation W88* in ddn gene predominated, present in five 
cases and associated with elevated DLM and Pa MICs (0.125-2 µg/ml and 2-8 µg/ml, 
respectively). Three isolates (19%) harbored novel, previously undescribed 
genetic variants, all within genes previously linked to resistance DLM/Pa (G35fs 
in ddn, Q317R and Q279H in fgd1, and C565W in fbiC). Our results support DLM and 
Pa resistance association with W88* and W678G mutations in ddn and fbiC genes 
respectively, currently graded as "uncertain significance" in the WHO catalogue 
of Mtb drug resistance-conferring mutations. Additionally, we observed 
previously undescribed mutations exclusively within genes linked to DLM/Pa 
susceptibility, prompting further investigation of their role in resistance.
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Tuberculosis (TB) treatment requires strict adherence over the long course of 
treatment. To support adherence, we developed the TB Treatment Support Tools 
(TB-TST), which combines a urine-based lateral flow assay (LFA) with a mobile 
application for patient education, support, and communication with treatment 
supporters. In a pragmatic randomized controlled trial participants uploaded 
images of the LFA. A blue-purple color change indicates detection of an 
isoniazid metabolite consistent with recent medication ingestion. This study 
assessed real-world interpretability and usability of the TB-TST LFA by 
analyzing the quality and characteristics of user-submitted images. We conducted 
structured qualitative coding (visual content analysis) of 1,655 submitted test 
images to identify recurring issues affecting interpretation. Eligible 
participants were aged 16 or older, newly diagnosed with TB, and had access to a 
mobile phone. An iteratively developed codebook identified three primary issue 
categories: 1) color variations in the test or control strip, 2) photo quality 
issues, and 3) test cartridge/test-strip artifacts. Most (72%) images were 
consistent with a clear positive (blue-purple) color change or clear negative. 
Variations that were not clear positives included no color change (white), 
yellow/orange, and green/teal hues. Blurriness was the most common image quality 
issue. The most common test artifact was visual evidence consistent with dye 
bleed/possible cross-strip contamination between the control and the test 
strips. Despite challenges in image submission and test appearance, relatively 
few images were difficult to interpret, supporting the feasibility of 
user-submitted LFA images for monitoring recent isoniazid ingestion. 
Opportunities to improve performance and usability include enhanced user 
guidance for image capture, refinement to cartridge design to reduce artifacts, 
clearer interpretation protocols for atypical color outcomes, and automated 
image-based reading. Integrating qualitative image analysis with engineering 
design principles can inform user-centered improvements to home-based LFAs 
connected to digital adherence technologies.
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the terms of the Creative Commons Attribution License, which permits 
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BACKGROUND: Medication adherence is a persistent challenge in the treatment of 
multidrug-resistant tuberculosis (MDR-TB) and HIV. Routine counseling notes are 
an underutilized source of information on patient adherence context.
METHODS: We applied natural language processing (NLP) to routine counseling 
notes from a randomized controlled trial of MDR-TB/HIV treatment in South 
Africa. Topics were derived using topic modeling; notes were semantically 
matched to topics and clustered using K-means. We fitted linear mixed-effects 
(LME) regression models with participant-level random intercepts and five-fold 
cross-validation to model adherence to bedaquiline (BDQ) and antiretroviral 
therapy (ART), measured using cellular-enabled electronic dose monitor (EDM). 
Cosine similarity scores, cluster assignments, and temporal proximity to 
counseling sessions were included as covariates. Model fit was assessed using 
mean absolute error (MAE) and root mean square error (RMSE).
RESULTS: We analyzed 327 counseling notes from 76 participants. Six thematic 
clusters were derived: substance use, logistical barriers, limited social 
support, side effect management, financial stability, and financial 
insecurity/low support. LME showed modest fit. For BDQ adherence, MAE was 0.158 
(95% CI 0.113-0.204) and RMSE 0.208 (95% CI 0.133-0.283). For ART, MAE was 0.180 
(95% CI 0.170-0.191) and RMSE 0.224 (95% CI 0.202-0.246). Cluster membership was 
not associated with adherence. In contrast, temporal proximity to counseling was 
more consistently associated with adherence. Adherence was highest immediately 
following counseling sessions. Both BDQ and ART adherence declined during the 
intermediate period (β=-0.048, p = 0.001; β=-0.031, p = 0.022, respectively), 
and ART adherence declined further in the period preceding the next session 
(β=-0.032, p = 0.020).
CONCLUSION: NLP methods structured routine counseling notes into interpretable, 
adherence-related themes. Temporal proximity to counseling sessions was 
consistently associated with longitudinal BDQ and ART adherence. These findings 
offer preliminary insights into adherence dynamics and generate hypotheses about 
the role of counseling session timing in adherence support.

Copyright: © 2026 Lu et al. This is an open access article distributed under the 
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INTRODUCTION: Influenza A virus is considered a promising vector platform for 
the creation of recombinant vaccines due to its high immunogenicity and ability 
to induce a pronounced humoral and cellular immune response. The aim of the 
study is to investigate the optimal cultivation parameters for recombinant 
influenza A virus strains expressing Mycobacterium bovis ESAT-6 and TB10.4 
antigens.
MATERIALS AND METHODS: Cultivation conditions for recombinant influenza viruses 
A/Ast/PR8-NS124-ESAT6 and A/Ast/PR8-NS124-TB10.4, expressing the ESAT6 and 
TB10.4 proteins of M. bovis, were optimized. The viruses were produced by 
reverse genetics using an eight-plasmid system. Cultivation was performed in 
MDCK and Vero cell lines at varying temperatures (30-37 °C), incubation times, 
and trypsin concentrations.
RESULTS: It was established that maximum infectious and hemagglutinating titers 
were achieved when cultured in Vero cells at 37 °C for 72 hours. A decrease in 
temperature to 30-35 °C was accompanied by a decrease in viral replication. The 
Vero cell line demonstrated higher productivity compared to MDCK. 
Hemagglutinating activity correlated with the infectious titer. RT-PCR confirmed 
the stability of genetic inserts in the NS segment of the genome throughout the 
entire cultivation period. Temperature and cell line type significantly 
influence the reproduction of recombinant viruses. The advantage of Vero cells 
is due to their higher virus accumulation rate. The stability of the genetic 
inserts confirms the reliability of the resulting strains as vector systems.
CONCLUSION: Optimal conditions for culturing recombinant influenza viruses, 
ensuring high reproduction rates and genetic stability, have been identified. 
The results confirm the potential of using influenza vectors for developing 
tuberculosis vaccines and the feasibility of scaling up their production.
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INTRODUCTION: Pancreatic cancer complicated by active pulmonary tuberculosis 
(TB) presents a therapeutic dilemma because timely oncologic treatment must be 
balanced against infection control. Evidence guiding the curative-intent 
management of pancreatic cancer complicated by active TB remains extremely 
limited.
CASE PRESENTATION: An 81-year-old man with a history of tuberculous peritonitis 
and diabetes mellitus presented with weight loss and poor glycemic control. 
Contrast-enhanced CT revealed a 14-mm pancreatic head tumor and multiple nodular 
lesions in the right upper lobe. Sputum examination was positive for acid-fast 
bacilli and Mycobacterium tuberculosis. After 4 weeks of initial 4-drug anti-TB 
therapy, sputum smear conversion and drug-susceptible TB were confirmed. 
Re-evaluation imaging revealed enlargement of the tumor to 21 mm with less than 
180° portal vein abutment, and endoscopic US-guided fine-needle aspiration 
confirmed pancreatic ductal adenocarcinoma (PDAC). Although the tumor was 
anatomically resectable, active pulmonary TB was considered a host-related risk, 
and treatment was planned according to a strategy analogous to the International 
Association of Pancreatology concept of borderline resection on the basis of 
conditional factors. Following multidisciplinary discussion and shared 
decision-making with the patient, concurrent maintenance anti-TB therapy and 6 
cycles of neoadjuvant gemcitabine plus nab-paclitaxel (GnP) were administered. 
The planned treatment was completed successfully without TB reactivation, 
resulting in a partial radiological response that permitted subtotal 
stomach-preserving pancreatoduodenectomy with portal vein resection. 
Histopathological examination revealed an R0 resection with a Grade 1b 
therapeutic response. After completing adjuvant chemotherapy, the patient 
developed a local recurrence 16 months after surgery but remained alive with 
stable disease under systemic chemotherapy 33 months after the initiation of 
anti-TB therapy, without TB reactivation.
CONCLUSIONS: Although further accumulation of similar cases is needed, this case 
demonstrates that curative-intent treatment of PDAC complicated by active TB can 
be achieved through careful multidisciplinary management.
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SETTING: Vadodara City (Gujarat, India) has a mixed public-private tuberculosis 
(TB) care landscape. Since 2022, the city has implemented 'Ni-kshay Mitra' 
scheme, where individuals and organisations voluntarily 'adopt' persons with TB 
(PwTB) and provide food kits (distributed at monthly camps) during treatment.
OBJECTIVE: To assess coverage (received at least one kit) and effectiveness of 
Ni-kshay Mitra on treatment outcomes, and explore implementation facilitators, 
barriers, and solutions from the stakeholders' perspective.
DESIGN: Explanatory mixed-methods study: quantitative cohort analysis of 
secondary programme data followed by qualitative interviews and focus group 
discussions with donors (n = 3), programme staff (n = 18), and PwTB (n = 35).
RESULTS: Among 2,068 PwTB notified between January and June 2025, 1,238 (60%) 
consented to the scheme, 666 (32%) received ≥1 food kit, and 68 (3%) received 
complete package (≥6 kits). Median kits received were 2 (interquartile range: 
2-4). Unsuccessful treatment outcomes were 7% (2022, pre-scheme) and 6% (2023, 
post-scheme), not statistically significant. Donor non-availability and 
opportunity costs of attending camps were the major barriers; presence of 
dedicated non-profit organisations was a key facilitator.
CONCLUSION: Coverage of Ni-kshay Mitra remains suboptimal, largely due to donor 
participation gaps, possibly explaining limited effectiveness on outcomes. 
Strengthening donor engagement and alternate delivery models are essential to 
enhance reach and effectiveness.
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SETTING: Five districts across five states of India.
OBJECTIVE: To assess the prevalence of TB-associated disability, comorbidities, 
risk determinants, and linkage to care among adults completing TB treatment 
between October 2024 and December 2025.
DESIGN: A cohort study using primary data collection. Trained research staff 
conducted all the assessments. Pulmonary disability meant impaired lung function 
on spirometry and/or walking <400 m on 6-minute walk test. Linkage to care was 
assessed through telephonic follow-up after a month of referral.
RESULTS: Of 780 participants, 85% had at least one comorbidity, risk 
determinant, or disability (multimorbidity). The prevalence of pulmonary 
disability was 60% (95% confidence interval: 56-64). Undernutrition (36%), 
diabetes (24%), and hypertension (19%) were the most common comorbidities, with 
13% of diabetes and 55% of hypertension being newly detected. Pulmonary 
disability was associated with older age, pulmonary TB, undernutrition, mental 
health disorder, smoking, and silica exposure. Referral ranged from 12% to 100% 
for various conditions, with low rates for mental health disorders (12%) and 
recreational drug use (33%).
CONCLUSION: Successful completion of TB treatment and bacteriological cure does 
not imply restoration of health-related quality of life. Early integration of 
patient-centred care for multimorbidity is essential for restoring health among 
TB survivors.
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SETTINGS: A multicentric study in eight primary health centres across four 
geographically diverse regions of India (Puducherry, Telangana, Maharashtra, and 
Chandigarh).
OBJECTIVES: Among persons with diabetes (PWD) registered for care, to determine 
the conversion and reversion rates of tuberculosis infection (TBI) at 6 and 12 
months and its associated factors.
DESIGN: Cohort study with serial interferon-gamma release assay (IGRA) at 
baseline and at 6 and 12 months after excluding active TB. Conversion (baseline 
TBI negative to positive) and reversion (baseline TBI positive to negative) was 
assessed, and modified Poisson regression was used to identify associated 
factors.
RESULTS: Of 750 recruited, 748 PWD underwent baseline IGRA (excluding two newly 
diagnosed TB), and 339 (45%) were positive. At 12 months, reversion among 
baseline positives was 38% (95% confidence interval [CI]: 32-44), while 
conversion among baseline negatives was 22% (95% CI: 17-26). Tobacco non-use was 
associated with reversion, while older age (≥60 years) and lower body mass index 
compared to obesity (>25 kg/m2) were associated with conversion.
CONCLUSION: High rates of IGRA conversion and reversion among PWD highlight the 
dynamic nature of TBI and question the utility of single time-point TBI testing 
for making decisions regarding initiation of TB preventive therapy.
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Tuberculous pericarditis (TBP) is a potentially severe manifestation of 
extrapulmonary tuberculosis that may lead to pericardial effusion and 
constrictive physiology and, in some patients, progress to fixed constrictive 
pericarditis. Diagnosis can be particularly challenging in young immunocompetent 
patients without overt pulmonary involvement. We report the case of a 
20-year-old immunocompetent man presenting with a one-month history of weight 
loss, profuse night sweats, nocturnal fever, and typical pericarditic chest 
pain. Clinical examination revealed fever and signs of systemic venous 
congestion. Transthoracic echocardiography demonstrated marked pericardial 
thickening, moderate circumferential effusion, septal bounce, approximately 25% 
respiratory variation in transmitral flow, annulus reversus, and annulus 
paradoxus, supporting the presence of pericardial effusion with constrictive 
physiology. Contrast-enhanced computed tomography confirmed diffuse pericardial 
thickening and effusion without calcification or pulmonary parenchymal 
involvement. At the same time, cardiac magnetic resonance demonstrated intense 
late gadolinium enhancement of the thickened pericardium, supporting active 
pericardial inflammation. Xpert Mycobacterium tuberculosis/Rifampicin assay 
(Xpert MTB/RIF; Cepheid, Sunnyvale, CA, USA) testing of the pericardial fluid 
detected Mycobacterium tuberculosis, subsequently confirmed by positive 
mycobacterial culture. Following multidisciplinary discussion, a six-month 
antituberculous regimen combined with adjunctive corticosteroid therapy was 
initiated, with close clinical and multimodality imaging follow-up and 
reassessment for pericardiectomy according to clinical evolution. This case 
highlights the complementary value of echocardiography, computed tomography, and 
cardiac magnetic resonance in characterizing tuberculous pericardial disease 
associated with constrictive physiology and defining its inflammatory substrate. 
Identification of active pericardial inflammation in the presence of 
constrictive physiology may indicate a potentially reversible component; 
however, actual reversibility requires confirmation during longer-term 
follow-up.
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BACKGROUND: Aggressive vertebral hemangiomas are uncommon vascular lesions that 
may present with epidural extension and neurological deficit. In 
tuberculosis-endemic regions, atypical vertebral hemangiomas may mimic spinal 
tuberculosis, resulting in diagnostic confusion and delay in definitive 
management.
CASE DESCRIPTION: A 20-year-old male presented with a 1-year history of left 
lower-limb radiculopathy followed by progressive left foot drop for 1 month. The 
patient had previously received empirical antitubercular therapy without 
clinical improvement. Magnetic resonance imaging demonstrated an expansile 
lesion involving the L1 vertebral body and posterior elements with epidural 
extension causing severe canal stenosis and compression at the conus medullaris 
and cauda equina junction. Preserved intervertebral discs and characteristic 
imaging findings suggested an aggressive vertebral hemangioma. The patient 
underwent posterior stabilization with D12 and L2 pedicle screw fixation along 
with L1 laminectomy and decompression. Intralesional chemical cauterization 
using absolute alcohol was performed intraoperatively. Histopathological 
examination confirmed vertebral hemangioma. Significant postoperative 
neurological improvement was observed with recovery of foot dorsiflexion.
CONCLUSION: Aggressive lumbar vertebral hemangiomas may rarely present with foot 
drop and mimic spinal tuberculosis. Careful radiological evaluation and 
individualized surgical management with timely decompression and stabilization 
are essential for favorable neurological outcomes.
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BACKGROUND: Beyond its profound health, social, and economic consequences, 
COVID-19 poses a serious threat to the management of tuberculosis (TB) and 
HIV/AIDS. However, empirical evidence remains limited. This study evaluates the 
impact of the COVID-19 pandemic on TB and HIV/AIDS service delivery across low- 
and middle-income countries.
METHODS: This systematic review protocol was registered with PROSPERO 
(CRD42021266242). Following PRISMA guidelines, we searched databases-including 
PubMed, ClinicalTrials.gov, and CINAHL-for studies on TB and HIV/AIDS services 
published between January 1, 2019, and January 8, 2024. A random-effects model 
calculated pooled relative risks to evaluate overall TB/HIV outcome severity, 
and subgroup analyses were performed to evaluate regional risk variations.
RESULTS: In low- and middle-income countries, non-TB patients with COVID-19 had 
a lower risk of severe outcomes compared to those with TB (pooled OR = 0.71, 95% CI: 0.60-0.83). Conversely, HIV patients with COVID-19 faced an increased risk of severe disease (pooled RR = 1.78, 95% CI: 1.45-2.19). By region, the pooled OR for severe COVID-19 in patients with TB was 0.83 (95% CI: 0.63-1.08) in Asia and 0.64 (95% CI: 0.51-0.79) in Africa. For HIV patients with COVID-19, the risk of severe disease was 1.73 (95% CI: 1.38-2.18) in Asia and 1.98 (95% CI: 
1.26-3.10) in Africa.
CONCLUSION: In low- and middle-income countries, COVID-19 patients with 
underlying conditions were significantly more likely to experience severe 
outcomes than those without comorbidities. Furthermore, the pandemic severely 
disrupted fragile health systems in these regions, exacerbating the burden of 
tuberculosis and HIV/AIDS.
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The introduction of Competency-Based Medical Education (CBME) in India 
emphasizes outcome-oriented training and provides a framework for implementing 
integrated teaching strategies. Traditional discipline-based medical education 
often limits the ability of learners to integrate knowledge across domains 
required to manage such complex comorbidities. Evidence suggests that integrated 
teaching approaches improve knowledge acquisition, clinical reasoning, and 
learner engagement. The coexistence of tuberculosis (TB) and diabetes mellitus 
(DM) represents a significant and evolving public health challenge, particularly 
in high-burden countries such as India. Diabetes increases the risk of 
developing active TB and is associated with adverse treatment outcomes, 
including delayed sputum conversion, treatment failure, relapse, and increased 
mortality. This bidirectional interaction necessitates an integrated approach to 
both clinical management and medical education for TB and DM. This review 
synthesizes existing literature on the epidemiological and clinical interplay 
between TB and DM, along with educational frameworks supporting integration. 
This review of literature additionally presents a curriculum innovation 
comprising structured aligned integrated teaching (AIT) modules that integrate 
TB and DM across the MBBS curriculum using both horizontal and vertical 
integration strategies. The proposed framework may serve as a practical model 
for institutions implementing CBME. Adoption of structured integrated modules 
may enhance undergraduate medical training and better prepare future physicians 
for managing TB-DM comorbidity in high-burden settings.
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Community health workers (CHWs) are central to primary health care in low- and 
middle-income countries, yet their engagement is often uneven across health 
domains. In Madagascar, approximately 50,720 CHWs serving on a voluntary, 
unsalaried basis link communities to the formal health system, but only a 
minority is actively engaged in tuberculosis (TB) or HIV service delivery 
despite substantial disease burden. This community case study describes a 
two-stage initiative by a consortium of government disease programmes, an NGO, 
and an academic partner to strengthen CHW engagement in TB and HIV care in 
Madagascar. Stage 1 combined a cross-sectional survey of CHWs across four 
regions with a nested qualitative component identifying system-level 
constraints. Stage 2 convened national, sub-national, and community-based 
stakeholders across sectors in a three-day design-thinking workshop, producing 
PROFESS, a seven-lever framework operationalised as a guide for strengthening 
CHW support including concrete measures related to Protection (financial), 
Recognition, Coordination, Formation (training), Equipment, Supervision, and 
Security of CHWs. PROFESS has been validated by the Malagasy Ministry of Public 
Health and published as an operational guide. This case highlights two key 
lessons for fragmented, evidence-scarce settings: workforce-support frameworks 
anchored in foundational system functions are transferable across disease 
domains, and co-design produces institutionally adoptable outputs only when 
paired with operational elaboration. Remaining challenges include the definition 
of minimum support packages and the sequencing of implementation across levers. 
A pilot implementation of PROFESS is currently underway, with first results 
expected in 2027.

© 2026 Ravololohanitra, Razafimanantsoa, Hecht, Harison, Rakotoherimora, 
Andriamasy and Muller.

DOI: 10.3389/frhs.2026.1910840
PMCID: PMC13631075
PMID: 42827557

83. Cureus. 2026 Sep 1;18(9):e115620. doi: 10.7759/cureus.115620. eCollection 2026 Sep.

Evaluation of the Efficacy and Tolerability of Bedaquiline in Drug-Resistant 
Tuberculosis.

Trivedi HH(1), Tripathi S(2), Patel P(2), Balat MC(3), Shaikh MS(2), Patil N(2).

Author information:
(1)Department of Pharmacology and Therapeutics, Zydus Medical College and 
Hospital, Dahod, IND.
(2)Department of Pharmacology, Zydus Medical College and Hospital, Dahod, IND.
(3)Department of Respiratory Medicine, Zydus Medical College and Hospital, 
Dahod, IND.

INTRODUCTION: Multidrug-resistant tuberculosis (TB) poses a serious threat to 
public health globally because of limited treatment options and high levels of 
antimicrobial resistance. Bedaquiline is an important component of contemporary 
multidrug treatment regimens for drug-resistant TB. This study aimed to evaluate 
treatment outcomes and tolerability among patients receiving a 
bedaquiline-containing regimen, including sputum conversion, laboratory 
parameters, adverse drug reactions (ADRs), and treatment compliance.
MATERIALS AND METHODS: The study was a hospital-based prospective observational 
study conducted among 64 patients with drug-resistant TB who attended the 
drug-resistant TB clinic at Zydus Medical College and Hospital, Dahod, from 
April 2024 to September 2025. Patients on a bedaquiline-based regimen were 
followed up monthly to assess sputum conversion, laboratory tests, ADRs, and 
treatment compliance.
RESULTS: Among 64 patients with drug-resistant TB, sputum conversion was 
achieved in 61 (95.3%), with no significant association between conversion and 
baseline demographic or clinical characteristics (all p > 0.05). Universal 
rifampicin resistance (100%) and high levels of isoniazid resistance were 
observed, whereas susceptibility was observed in 98.4% of isolates to injectable 
anti-TB drugs and in 64.1% to moxifloxacin. These in vitro drug susceptibility 
findings should not be interpreted as evidence of comparative clinical efficacy. 
Follow-up demonstrated preserved renal function, with mild but significant 
changes in liver function and electrolytes, whereas nausea (13, 20.3%) and 
electrolyte abnormalities (15, 23.4%) were the most frequent ADRs.
CONCLUSIONS:  A high sputum conversion rate of 95.3% (61/64) was observed during 
follow-up among patients receiving a bedaquiline-containing multidrug regimen. 
Most reported adverse events were mild; however, biochemical changes and QT 
prolongation were observed and require continued clinical monitoring. Given the 
prospective observational design, the absence of a comparator group, the 
concomitant use of multiple anti-TB drugs, and the limited follow-up duration, 
the independent contribution of bedaquiline to the observed treatment outcomes, 
as well as its long-term efficacy and safety, cannot be determined from the 
present study.
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OBJECTIVES: This systematic review and meta-analysis aimed to estimate the 
prevalence of latent tuberculosis infection (LTBI) among healthcare workers 
(HCWs) in Saudi Arabia and identify key associated risk factors.
METHODS: A systematic search of PubMed, Web of Science, and MEDLINE and Embase 
(via Ovid) was conducted for studies reporting LTBI prevalence among HCWs in 
Saudi Arabia. Data were pooled using a random-effects model. Subgroup analyses 
assessed variations by diagnostic method, professional category, and 
nationality.
RESULTS: The overall pooled prevalence was 24% (95% confidence interval [CI] = 
16-34%), with high heterogeneity across studies (I² = 98.8%). Prevalence was 
numerically higher in tuberculin skin test (TST)-based studies (27%) than in 
interferon-gamma release assay (IGRA)-based studies (20%), although this 
difference did not reach statistical significance (P = 0.13). 
TST-positive/IGRA-negative discordance was the predominant pattern. Expatriate 
HCWs from high-burden countries showed prevalence rates of 45-46%, compared to 
13% among Saudi nationals. Allied health professionals and nurses exhibited 
higher prevalence trends, though these did not reach statistical significance.
CONCLUSION: The LTBI burden among HCWs in Saudi Arabia is substantial and 
largely imported by expatriate workers from high-burden countries, with a 
possible secondary occupational contribution. TST-IGRA discordance suggests that 
TST may overestimate prevalence in this bacille Calmette-Guérin-vaccinated 
population. Based on discordance patterns and supporting evidence, transitioning 
to IGRA-based screening and implementing targeted surveillance for high-risk 
groups should be considered.
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Longitudinally extensive transverse myelitis (LETM) is a rare but severe 
manifestation of central nervous system (CNS) tuberculosis (TB). Because of its 
nonspecific clinical presentation and broad differential diagnosis, early 
recognition remains challenging. We report the case of a 27-year-old man with 
concurrent pulmonary and meningeal TB who developed rapidly progressive 
quadriparesis. Magnetic resonance imaging demonstrated longitudinally extensive 
T2-hyperintense lesions extending from C2 to T12, accompanied by diffuse 
meningeal enhancement, consistent with TB LETM. The patient was treated with 
anti-TB therapy, high-dose corticosteroids, intravenous immunoglobulin, and 
plasmapheresis. Despite aggressive treatment, his neurological status 
progressively deteriorated, ultimately resulting in death. We also conducted a 
comprehensive literature review to identify all previously reported cases of 
TB-associated LETM and summarized their clinical characteristics, extent of 
spinal cord involvement, treatment approaches, and outcomes. Although TB remains 
a major global health challenge, spinal cord involvement presenting as LETM is 
exceptionally rare. Prompt recognition and early initiation of appropriate 
therapy are essential; however, neurological outcomes may remain poor despite 
aggressive treatment.
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Tuberculosis (TB) remains a major global health concern, particularly among 
immunologically and nutritionally vulnerable individuals. Although celiac 
disease (CD) has been associated with an increased risk of TB, extensive and 
complicated forms remain rarely reported. We report the case of a 27-year-old 
man with CD, poor adherence to a gluten-free- diet (GFD), schizophrenia, and 
substance use disorders, who presented with extensive cavitary pulmonary TB (PT) 
complicated by pyopneumothorax and severe undernutrition. Concerns were raised 
regarding anti-TB drug absorption. In the absence of injectable anti-TB agents, 
standard oral treatment was initiated alongside a strict GFD, nutritional 
rehabilitation, and cessation of substance use. The patient showed very gradual 
general health improvement and required prolonged chest drainage, ultimately 
resulting in clinical recovery with residual pleuroparenchymal sequelae. This 
case highlights that PT in active CD can achieve recovery with oral anti-TB 
therapy when associated malabsorption is strictly managed.
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BACKGROUND: Rapid detection of isoniazid (INH) resistance remains important for 
tuberculosis management, although targeted molecular assays may not capture the 
full genetic heterogeneity underlying phenotypic resistance. This study 
evaluated multiplex allele-specific polymerase chain reaction (MAS-PCR) for 
detecting INH resistance-associated molecular patterns in Mycobacterium 
tuberculosis .
METHODS: This cross-sectional diagnostic accuracy study included 100 sputum 
specimens, comprising 70 acid-fast bacilli smear-positive and 30 smear-negative 
specimens. Phenotypic INH susceptibility was determined using Mycobacteria 
Growth Indicator Tube drug-susceptibility testing (DST-MGIT). MAS-PCR 
interrogated resistance-associated regions, with particular emphasis on katG315 
and ahpC. Diagnostic performance and agreement were assessed in the primary 
evaluable population of 64 smear-positive specimens with paired MAS-PCR and 
DST-MGIT results.
RESULTS: Among the 64 evaluable specimens, MAS-PCR yielded 5 true-positive, 3 
false-negative, 0 false-positive, and 56 true-negative results. Sensitivity was 
62.5% (95% confidence interval [CI]: 24.5%-91.5%), specificity of 100.0% (95% 
CI: 93.6%-100.0%), positive predictive value of 100.0% (95% CI: 47.8%-100.0%), 
negative predictive value of 94.9% (95% CI: 85.9%-98.9%), and accuracy of 95.3% 
(95% CI: 86.9%-99.0%). Overall agreement was 95.3%, with substantial agreement 
beyond chance (Cohen's κ≈0.745). The exact McNemar's test showed no evidence of systematic directional discordance ( P = 0.250). The targeted katG315 
mutation-associated pattern occurred exclusively among phenotypically resistant 
specimens, whereas no targeted ahpC pattern was detected.
CONCLUSION: MAS-PCR demonstrated high specificity and substantial agreement with 
DST-MGIT among evaluable smear-positive specimens but incomplete sensitivity for 
phenotypic INH resistance. These findings support its use as a complementary 
targeted molecular approach rather than a replacement for phenotypic DST.
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BACKGROUND: Post-tuberculosis lung disease (PTLD) is an important cause of 
persistent respiratory morbidity, yet clinical factors associated with 
structural lung abnormalities during anti-tuberculosis treatment remain poorly 
understood. This study explored routinely available clinical factors associated 
with early structural lung damage following completion of the intensive 
treatment phase.
METHODS: This prospective cohort study included 38 adults with newly diagnosed, 
microbiologically confirmed, drug-susceptible pulmonary tuberculosis. Baseline 
demographic, clinical, and laboratory data were collected before treatment 
initiation. Early structural lung damage was evaluated by chest radiography 
after the 2-month intensive phase. Univariable and multivariable logistic 
regression analyses were performed to identify clinical factors associated with 
early structural lung damage. Receiver operating characteristic analysis was 
conducted to describe the performance of significant laboratory variables.
RESULTS: Radiographic evidence of early structural lung damage was identified in 
31 participants (81.57%). Underweight nutritional status was more frequent among 
participants with fibrosis ( P = 0.002). After multivariable adjustment, 
platelet count remained independently associated with early structural lung 
damage (adjusted OR 0.986, 95% CI 0.972-1.000; P = 0.047), whereas random blood 
glucose was not. Platelet count and random blood glucose yielded AUC values of 
0.742 and 0.776, respectively.
CONCLUSION: Platelet count remained independently associated with early 
structural lung damage after the intensive phase of anti-tuberculosis treatment, 
whereas underweight nutritional status was more common among participants with 
radiographic fibrosis. These findings warrant validation in larger multicenter 
prospective studies before informing clinical risk assessment.
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BACKGROUND: Tuberculosis (TB) remains a leading cause of death worldwide, with 
Nigeria among the top five high-burden countries. This cross-sectional 
laboratory-based study performed high-resolution genotyping of Mycobacterium 
tuberculosis using 16S ribosomal ribonucleic acid (16S rRNA) polymorphisms in 
Southwest Nigeria.
METHODS: DNA was extracted from 50 archived clinical isolates obtained through 
convenience sampling from four tertiary hospitals in Oyo, Ogun, and Lagos States 
(January 2023-March 2024). The 16S rRNA gene was amplified using primers 
27F/1525R (58°C annealing, 35 cycles) and sequenced directionally (Phred > 20). 
After quality filtering, 46 high-quality sequences (1439 bp) were analyzed by 
BLASTn, aligned with ClustalW, and a neighbor-joining tree (1000 bootstraps, 
Kimura 2-parameter [K2P + G4 model) was constructed. Genetic diversity, 
neutrality tests (Tajima's D, Fu's Fs), and mismatch distribution (sum of 
squared deviations [SSD], raggedness) were computed using DnaSP v6.12.03 and 
Arlequin v3.5.2.2. GC content and nucleotide frequencies were calculated in R 
v4.5.3.
RESULTS: All 50 isolates were confirmed as M. tuberculosis (99.86%-100% 
identity, 99%-100% coverage, E = 0). Four sequences were excluded, leaving 46 
with 7 polymorphic sites. Eighteen haplotypes were identified; Haplotype I was 
most frequent (12 isolates). Mean K2P distance was 0.122% (0%-0.484%). Haplotype 
diversity (Hd) was 0.876 ± 0.034 (95% confidence interval [CI]: 0.808-0.944), 
nucleotide diversity 0.00124 ± 0.00019. Tajima's D was - 1.428 ( P = 0.108), 
Fu's Fs - 3.842 ( P = 0.072). Mismatch distribution fit a sudden expansion model 
(SSD = 0.0032, P = 0.41; raggedness = 0.021, P = 0.68). The phylogenetic tree 
showed a single cluster with 100% bootstrap support for 45/46 isolates. Mean GC 
content was 58.1% ( A = 0.219, T = 0.200, G = 0.341, C = 0.240). No 
nontuberculous mycobacteria or drug resistance-associated mutations were 
detected.
CONCLUSIONS: 16S rRNA sequencing reliably confirms M. tuberculosis in Southwest 
Nigeria and reveals high Hd despite extremely low nucleotide diversity, 
consistent with recent population expansion. However, this method cannot detect 
drug resistance mutations, necessitating integration with whole-genome 
sequencing or targeted resistance gene analysis for effective TB surveillance.
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BACKGROUND: Improving the effectiveness of pulmonary tuberculosis (TB) treatment 
is one of the main objectives of the healthcare system in Russia. The aim of 
this study was to search for a relationship between the composition of 
long-chain fatty acids and aldehydes detected in bronchial lavage samples from 
patients with TB and the features of the TB infection during the treatment.
METHODS: This study included 262 patients with pulmonary TB with varying 
treatment durations and different drug sensitivity profiles of the pathogen. 
Patients' samples were collected during routine bronchoscopy using the 
minilavage technique. Each sample was examined for Mycobacterium tuberculosis by 
standard laboratory methods and for long-chain fatty acids and aldehydes by gas 
chromatography-mass spectrometry analysis.
RESULTS: We found that a higher proportion of aldehydes (18:1d9a, 18:1d11a, and 
i17:0a) and monounsaturated fatty acids (20:1d9 and 20:1d11) in bronchial lavage 
samples was associated with worse treatment outcomes (presence of bacterial 
shedding and cavities at the time of sampling and 6 months later), as well as 
with smoking and the M. tuberculosis Beijing genotype. In contrast, favorable 
treatment outcomes were associated with an increased proportion of saturated 
fatty acids, including branchedchain fatty acids (i16:0, a17:0, 17:0, a15:0, and 
i15:0).
CONCLUSION: The identified marker profile may have prognostic value and warrants 
further prospective validation.
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BACKGROUND: Tuberculosis (TB) remains a significant global health burden, 
particularly in Indonesia, which ranks second worldwide for TB cases. 
Hypersensitivity reactions to first-line anti-TB drugs (ATDs) often lead to 
treatment interruption and increased morbidity. While the drug provocation test 
(DPT) is the gold standard for diagnosis, it carries significant risks, 
especially in patients with severe cutaneous adverse reactions (SCARs). Patch 
testing offers a safer in vivo alternative, yet data regarding its negative 
predictive value (NPV) and the optimal application time interval in the 
Indonesian population remain limited. This study aimed to evaluate the 
positivity rate and NPV of patch testing for first-line ATDs (rifampicin, 
isoniazid [INH], pyrazinamide, and ethambutol) and to analyze the role of the 
application time interval in the accuracy of diagnostic results.
METHODS: A cross-sectional study was conducted using data from Dr. Cipto 
Mangunkusumo Hospital (RSCM), Jakarta, from January 2021 to November 2025. 
Subjects with a history of delayed-type hypersensitivity to ATDs manifesting as 
cutaneous reactions were recruited. Subjects underwent patch testing with 30% 
allergen concentration in petrolatum. Patients with negative patch test (PT) 
results proceeded to DPT to assess negative concordance. The NPV was calculated, 
and the relationship between the PT application time interval (days from symptom 
resolution) and the negative concordance was analyzed using the Mann-Whitney 
test.
RESULTS: The study included 88 adult patients. The majority were female (67%), 
with a median age of 43 years. Maculopapular exanthema was the most common 
phenotype (77.3%), followed by SCARs (22.7%). The PT positivity rates were 
highest for INH (19/85, 22.4%) and ethambutol (18/85, 21.2%), and lowest for 
rifampicin (15/83, 18.1%). Based on DPT confirmation, the NPVs were as follows: 
INH 87.9% (95% confidence interval [CI]: 79.5%-96.3%), ethambutol 80.0% (95% CI: 
69.9%-90.1%), pyrazinamide 66.7% (95% CI: 54.1%-79.3%), and rifampicin 60.6% 
(95% CI: 48.3%-72.9%). The median time interval from symptom resolution to patch 
testing was 22.5 days. Statistical analysis revealed no significant difference 
in the median application time between concordant and discordant groups for all 
drugs ( P > 0.05).
CONCLUSIONS: Patch testing for first-line ATDs demonstrates a high NPV for INH 
and ethambutol, making it a reliable tool for excluding delayed-type 
hypersensitivity. However, negative results for rifampicin and pyrazinamide 
require cautious interpretation due to lower NPVs. Variations in application 
timing (median: 22.5 days) did not significantly influence the accuracy of 
negative results.
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BACKGROUND: The progression of tuberculosis (TB) to active disease is heavily 
influenced by innate immunity. Mycobacterium tuberculosis can alter host 
molecular pathways, compromising immune responses and facilitating infection. We 
aimed to determine molecular immunohistochemical markers in the lungs of mice 
infected with phylogenomically and pathobiologically different M. tuberculosis 
strains.
METHODS: C57BL/6 male mice were infected with reference strain H37Rv 
(Euro-American lineage) and multidrug-resistant clinical strains 396 (highly 
lethal and hypervirulent subtype Beijing 14717-15) and 6691 (low-lethal and 
low-virulent subtype Beijing 1071-32). Lung tissues of the euthanized animals 
were obtained on days 14, 21, 60, and 120 after infection and were subjected to 
the histological and immunohistochemical analysis, including study of expression 
of inducible nitric oxide synthase (iNOS), tumor necrosis factor-alpha (TNF-α), 
interleukin (IL)-6, and IL-12.
RESULTS: For strain 396, both disease progression and lung damage were 
associated with a highly reactive immune response and increased synthesis of 
iNOS and certain strain properties that may contribute to suppression of TNF-α 
production. In contrast, for strain 6691, a low reactivity of the immune 
response was detected, with statistically significantly lower values of the 
relative area of expression of iNOS and TNF-α at all time points.
CONCLUSIONS: The progression of the disease and damage of lung tissue in mice 
were associated with a highly reactive immune response, increased synthesis of 
iNOS, and strain properties that may reduce TNF-α production. iNOS and TNF-α can serve as molecular markers of the human immune response characterizing the 
differential virulence of these M. tuberculosis subtypes in a murine model.
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BACKGROUND: Drug-resistant tuberculosis (TB) hinders global TB control. 
Rifampicin-resistant TB (RR-TB) prevalence, in Côte d'Ivoire, was 4.6% (95% 
confidence interval [95% CI]: 2.4-6.7) for new cases and 22% (95% CI: 13.7-30.3) 
with retreatment cases in 2016. The TB drug resistance survey (DRS) conducted in 
2023 aimed to determine the updated prevalence of resistance among new, 
previously treated TB cases and to characterize the genotypes of circulating 
Mycobacterium tuberculosis strains.
METHODS: A nationwide, cluster-based cross-sectional DRS was conducted in a 
6-month timeframe in 44 health facilities across the country, grouped into 45 
clusters according to the World Health Organization guidance. Bacteriologically 
confirmed pulmonary TB cases were recruited after giving informed consent. Xpert 
® MTB/RIF Ultra, Hain MTBDR plus and MTBDR sl were carried out on sputum 
samples. All samples with resistance detected and 10% of rifampicin (RIF) 
susceptible TB cases were cultured in liquid medium with Mycobacterium growth 
incubator tube (MGIT) (MGIT 960). Phenotypic drug susceptibility testing was 
performed for isoniazid (INH), RIF, amikacin (AMK), moxifloxacin, levofloxacin, 
clofazimine, bedaquiline, and linezolid. Whole-genome or targeted 
next-generation sequencing was conducted on 120 selected drug-resistant and 
susceptible strains. KoboCollect v2013.1.2 was used for data collection and 
storage. For statistical and cluster analysis, STATA 19.5 and core genome 
multilocus sequence typing in Ridom SeqSphere + were used, respectively.
RESULTS: 1024 participants were enrolled, 947 (92.5%) were new cases. INH 
monoresistant TB prevalence was 4.8% (95% CI: 3.6-6.4) in new cases and 5.6% 
(95% CI: 1.5-18.8) in retreatment cases. Multidrug-resistant TB (MDR-TB) 
prevalence was 2.5% (95% CI: 1.7%-3.8%) in new and 14.1% (95% CI: 7.0%-26.5%) in 
previous treated cases. Among RR-TB, MDR-TB prevalence was 89.5% (95% CI: 
73.8-96.3), of whom 2 pre-extensively drug-resistant (XDR) TB and 1 XDR-TB were 
detected. Sequencing revealed a predominant circulation of lineage 4.6.2.2 and 
4.1 (28% each) following by lineage 6 (11%).
CONCLUSION: Progress has been made in combating TB drug resistance in Côte 
d'Ivoire compared to the previous DRS. Molecular tools have permitted to detect 
heteroresistance or mixed infection and the existence of circulating virulent 
strains associated with alarming rates of drug resistance.
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BACKGROUND: Extrapulmonary tuberculosis (EPTB) accounts for a substantial 
proportion of the global tuberculosis (TB) burden and continues to pose major 
diagnostic and therapeutic challenges, particularly in low-incidence settings. 
Comprehensive descriptions of the clinical spectrum, diagnostic yield of 
available laboratory modalities, and treatment-related toxicity of EPTB in the 
Arabian Gulf are limited. We aimed to describe the clinical characteristics, 
diagnostic performance of microbiological and histopathological tests, and 
safety profile of first-line anti-TB therapy in adult patients with EPTB managed 
at a tertiary care hospital in Oman.
METHODS: This was a single-center, retrospective cohort study conducted at 
Sultan Qaboos University Hospital (SQUH), University Medical City, Muscat, 
Sultanate of Oman, and reported in accordance with the Strengthening the 
Reporting of Observational Studies in Epidemiology statement. All adults (≥18 
years) with a confirmed diagnosis of EPTB between January 2010 and January 2020 
and at least 12 months of follow-up were enrolled by consecutive purposive 
sampling. Demographic, clinical, microbiological (acid-fast bacilli [AFB] smear, 
GeneXpert Mycobacterium tuberculosis/rifampicin [Xpert MTB/RIF], mycobacterial 
culture), histopathological, radiological, treatment, and adverse-event data 
were extracted from the hospital electronic record (TrakCare). Categorical 
variables were summarized as frequencies and percentages, and continuous 
variables as mean ± standard deviation; the χ 2 or Fisher's exact test was used 
as appropriate, with a two-tailed P < 0.05 considered significant. Analyses were 
performed using IBM SPSS Statistics version 27.0.
RESULTS: Of 225 patients with confirmed TB during the study period, 46 (20.4%) 
had EPTB and were included. The mean age was 41.5 ± 16.5 years, and 30 (65.2%) 
were male. Tuberculous (TB) lymphadenitis and disseminated TB were the most 
common forms (13/46, or 28.3%), followed by musculoskeletal (7, or 15.2%), 
pleural, abdominal, and meningeal TB (4 each, or 8.7%), and genitourinary TB (1, 
or 2.2%). Five patients (10.9%) were co-infected with human immunodeficiency 
virus (HIV), and 3 (6.5%) were on systemic immunosuppression. Constitutional 
symptoms were uncommon: fever, 39%; night sweats and weight loss, 13% each. AFB 
smear and mycobacterial culture had the highest yield in TB lymphadenitis (85% 
and 77%), Xpert MTB/RIF in tuberculous meningitis (75% of cerebrospinal fluid 
[CSF] samples), and histopathology in gastrointestinal TB (75%). All 46 patients 
received standard four-drug therapy; drug-induced liver injury (DILI) occurred 
in 19.6%, gastrointestinal intolerance in 9%, peripheral neuropathy in 7%, and 
cytopenia in 2%.
CONCLUSIONS: EPTB represents one-fifth of the TB caseload at a tertiary center 
in Oman, with TB lymphadenitis and disseminated disease as the leading forms. 
The diagnostic yield of individual tests varies markedly by anatomical site, 
supporting a multimodal approach combining AFB smear, Xpert MTB/RIF, 
mycobacterial culture, and histopathology on every available specimen. 
Hepatotoxicity remains the dominant treatment-limiting adverse event and 
warrants systematic monitoring.

Copyright © 2026 International Journal of Mycobacteriology.

DOI: 10.4103/ijmy.ijmy_106_26
PMID: 42820909 [Indexed for MEDLINE]

95. Int J Mycobacteriol. 2026 Jul 1;15(3):221-226. doi: 10.4103/ijmy.ijmy_164_26. 
Epub 2026 Sep 30.

Outcomes of Pulmonary Tuberculoma Following Standard Antituberculosis Therapy: 
An Observational Study.

Syahruddin E(1), Abraham AT, Agustin H, Andarini SL, Zaini J, Isbaniah F, 
Desianti GA, Baskoro H.

Author information:
(1)Department of Pulmonology and Respiratory Medicine, Faculty of Medicine 
Universitas Indonesia, Central Jakarta, Indonesia.

BACKGROUND: Tuberculosis (TB) in Indonesia causes a high burden, with pulmonary 
tuberculoma representing a mass-like manifestation that poses diagnostic and 
therapeutic challenges due to poor drug penetration. Data regarding the 
treatment duration and outcomes of pulmonary tuberculoma remain limited. This 
study aims to evaluate characteristics and outcomes of pulmonary tuberculoma 
following standard anti-TB therapy in Indonesia.
METHODS: This retrospective study evaluated pulmonary tuberculoma confirmed with 
histopathological findings of granulomatous inflammation at the National 
Respiratory Center in Indonesia, between 2022 and 2025. Enrolled subjects had 
completed anti-TB therapy. Clinical and radiological outcomes were evaluated 
upon treatment completion. Tuberculoma size was measured as the longest diameter 
on a computed tomography scan. Radiological response was categorized as complete 
resolution, decreased (≥30% reduction), increased (≥20% increase), or stable 
(the remainder).
RESULTS: A total of 38 subjects were analyzed. The most common radiological 
characteristic was multiple, irregular lesions, with a median size of 4.4 cm 
(range: 1.4-10.1 cm). The median treatment duration was 12 months (range: 6-18 
months). All subjects achieved clinical improvement, while sequelae were 
reported in 5 (13.2%) subjects. Radiological evaluation showed complete 
resolution in 9 (23.7%) subjects, decreased in 15 (39.5%), and stable in 14 
(36.8%). Bivariate analysis revealed that positive microbiological status was 
significantly associated with lower odds of complete resolution (odds ratio = 
0.17, 95% confidence interval: 0.03-0.85, P = 0.036). A single tuberculoma was 
also associated with complete resolution, while none of the patients with 
multiple tuberculomas achieved complete resolution ( P = 0.014). Multivariate 
analysis was not performed due to the limited number of events.
CONCLUSIONS: The treatment duration for pulmonary tuberculoma varies from 6 to 
18 months, with nearly two-thirds of patients achieving radiological 
improvement. Positive microbiological status and multiple lesions are 
significant factors associated with incomplete radiological resolution.
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BACKGROUND: Tuberculosis remains a major cause of chronic respiratory morbidity 
in developing countries, including Indonesia. Persistent lung injury in 
tuberculosis is driven by chronic inflammation and cellular senescence, 
biological processes closely linked to telomere shortening. However, data on 
telomere length (TL) profiles and their association with clinical factors in 
tuberculosis patients remain limited. To characterize TL profiles and identify 
associated clinical factors among tuberculosis patients in Indonesia.
METHODS: This cross-sectional study was conducted at Persahabatan National 
Respiratory Referral Hospital and Jakarta Islamic Hospital Cempaka Putih between 
October 2024 and March 2025. Adult patients with tuberculosis who met the 
inclusion criteria were enrolled. Relative telomere length (RTL) was measured 
from peripheral blood mononuclear cells using flow cytometry combined with 
fluorescence in situ hybridization.
RESULTS: A total of 64 tuberculosis patients were included, with a mean age of 
41.36 ± 16.23 years, and the majority were male (68.7%). The mean RTL was 6.83 ± 1.36, with a median of 6.54. Shorter RTL was significantly associated with older age, higher body mass index (BMI), diabetes mellitus (DM), and the occurrence of drug-induced liver injury (DILI) ( P < 0.05). Among the evaluated clinical 
factors, age remained the strongest determinant of telomere shortening.
CONCLUSIONS: RTL was shorter with increasing age, higher BMI, DM, and the 
occurrence of DILI in tuberculosis patients. These findings highlight telomere 
alteration as a potential clinical health indicator that may assist in 
identifying risk profiles in diagnostic and treatment contexts.
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Mortality among patients with drug-resistant tuberculosis (DR-TB) remains 
substantial despite advances in diagnosis and treatment. Individual studies have 
reported multiple prognostic factors for death, but findings remain 
heterogeneous. The objective of this study is to systematically review and 
quantitatively synthesize evidence on prognostic factors associated with 
mortality among patients with DR-TB using hazard ratios (HR) derived from 
survival analyses. A systematic search of PubMed, Scopus, and Web of Science was 
conducted to retrieve articles published from database inception to the final 
search date on March 31, 2026. Observational longitudinal studies involving 
patients with any form of DR-TB were included if they reported adjusted HR for 
all-cause mortality from survival models. Study selection followed Preferred 
Reporting Items for Systematic Reviews and Meta-Analyses 2020 guideline. Risk of 
bias was assessed using the Quality in Prognosis Studies tool. Fixed-effects and 
random-effects meta-analyses using restricted maximum likelihood were performed 
for prognostic factors reported in at least three comparable studies, whereas 
other factors were synthesized narratively. The study protocol was registered in 
the International Prospective Register of Systematic Reviews (PROSPERO) ID: 
CRD420261355163. A total of 34 studies published between 2006 and 2025 were 
included in the study. Most studies were retrospective cohort studies conducted 
mainly in Asia and Africa. The pooled analysis demonstrated that several factors 
were significantly associated with increased mortality including human 
immunodeficiency virus infection (pooled HR = 2.40; 95% confidence interval [CI] 
1.73, 3.33), smoking (pooled HR = 2.07; 95% CI 1.48, 2.90), anemia (pooled HR = 
1.79; 95% CI 1.51, 2.12), low body mass index or underweight (pooled HR = 2.08; 
95% CI 1.69, 2.56), and diabetes mellitus (pooled HR = 1.77; 95% CI 1.29, 2.44). 
Gender was not significantly associated with mortality (pooled HR = 0.92; 95% CI 
0.77, 1.11). Between-study heterogeneity ranged from low to substantial across 
the meta-analyses. Age, bacteriological positivity, previous TB treatment 
history, and drug resistance classification were synthesized narratively because 
of substantial heterogeneity in exposure definitions and comparator groups 
across studies. Mortality in DR-TB appears more consistently associated with 
clinical vulnerability and comorbidity rather than demographic characteristics 
or resistance profile alone. These findings support a risk-based approach to 
DR-TB care including early identification of high-risk patients, nutritional and 
comorbidity assessment and closer treatment monitoring.
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Spinal infections caused by Mycobacterium abscessus are rare and difficult to 
treat. We report the first case of M. abscessus subsp. massiliense 
spondylodiscitis temporally associated with spinal anesthesia. A 57-year-old man 
developed back pain after undergoing spinal anesthesia for prostate surgery. Six 
months later, decompressive laminectomy was performed; results for bacterial and 
fungal culture and molecular testing for Mycobacterium tuberculosis were 
negative. Two years later, a mycobacterial culture of material from a 
paravertebral abscess revealed the presence of M. abscessus, later identified as 
subsp. massiliense. Treatment with imipenem, amikacin, tigecycline, clofazimine, 
and clarithromycin resulted in clinical and radiological improvement. This 
report highlights the diagnostic and therapeutic challenges of this case.
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INTRODUCTION: Tuberculosis (TB) continues to be a major global health concern, 
emerging evidence suggests that both pulmonary and extrapulmonary TB can cause 
subclinical or overt cardiac dysfunction, particularly in children. 
Echocardiography is a sensitive tool for early detection of myocardial, 
pericardial, and functional abnormalities. Early recognition of cardiac 
involvement and its reversibility with anti-tubercular therapy (ATT) may 
significantly influence clinical outcomes in paediatric population.
METHODS: This observational study included 50 children diagnosed with pulmonary 
or extrapulmonary TB. Detailed clinical evaluation, laboratory investigations 
(including Troponin I and Pro-BNP), and baseline echocardiographic assessment 
were performed using M-mode, pulsed and tissue Doppler and 2-D speckle tracking 
imaging. Repeat echocardiography was done after completion of ATT to assess 
improvement in cardiac parameters.
RESULTS: Of the 50 enrolled children, 16 (32%) demonstrated cardiac dysfunction 
on initial echocardiography. The most common abnormalities included impaired 
diastolic parameters on Doppler imaging and reduced global longitudinal strain 
(GLS). Elevated cardiac biomarkers was also associated with diastolic 
dysfunction. Post-ATT follow-up was available for 47 children. Among the 14 who 
initially had cardiac dysfunction, 12 (85.7%) showed significant improvement 
after treatment, while 2 had persistent dysfunction. No new dysfunction 
developed in children with normal baseline echocardiography.
CONCLUSIONS: A considerable proportion of children with tuberculosis exhibit 
subclinical cardiac dysfunction detectable on echocardiography. Most 
abnormalities showed improvement following completion of ATT, underscoring the 
reversible nature of of TB-related cardiac involvement. Routine 
echocardiographic screening, should be considered in Pediatric TB to facilitate 
early diagnosis, timely intervention, and monitoring of treatment response.
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OBJECTIVES: This study aimed to examine longitudinal glycaemic patterns, 
including trends, trajectories, and control during TB treatment, and their 
association with treatment outcomes in patients with Tuberculosis (TB) diabetes 
multimorbidity.
METHODOLOGY: Analytical cross-sectional study was conducted, involving secondary 
analysis of an implementation study conducted at 13 Tuberculosis clinics in KPK 
and Punjab from June 2022 to June 2025. Random blood glucose (RBG) and glycated 
haemoglobin were measured at baseline, three months, and six months. Glycaemic 
trends, trajectories, and control status were reviewed, TB treatment outcomes 
were assessed at six months and associations were assessed using complete case 
and imputed datasets.
RESULTS: Among 251 participants, the mean age was 52.0±12.7 years and 60.6% 
(152/251) were males. Overall, 74.5% (187/251) achieved successful while 64 
(25.5%) experienced unsuccessful TB treatment outcomes. TB treatment outcomes 
showed no significant association with RBG and HbA1c trends or trajectories in 
the complete case analysis (n=202) However, imputed dataset showed that the 
occurrence of unsuccessful outcome was higher as compared to successful outcome 
among those with uncontrolled RBG (96.9% vs 74.3%, p<0.001) and uncontrolled 
HbA1c (96.6% vs 67.9%, p<0.001), respectively. Binary logistic regression showed 
higher odds of experiencing unsuccessful outcome as compared to successful 
outcome due to uncontrolled RBG (OR=6.9; 95%CI: 1.8-27.7) and HbA1c (OR=9.0; 
95%CI: 2.3-36.0).
CONCLUSION: Longitudinal glycaemic patterns showed that most patients with 
TB-diabetes multimorbidity had uncontrolled glycaemia during treatment, which 
may affect TB outcomes. Larger studies are needed to better understand these 
relationships.
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Introduction Healthcare workers (HCWs) in high-burden settings carry an 
occupational tuberculosis (TB) risk exceeding that of the general population. 
Most Indian data cover only doctors, nurses, and trainees, report raw case 
counts rather than category-specific rates, and rarely examine burden, 
knowledge, and health-related quality of life (HRQoL) together. We quantified 
all three across the full occupational spectrum of a hospital serving as the 
district TB center for Raigad district, Maharashtra, the Indian state with the 
highest burden of multidrug-resistant TB (MDR-TB). Methods This was a 
cross-sectional, questionnaire-based study of 250 HCWs across 10 occupational 
categories at a tertiary care teaching hospital in Raigad district, Maharashtra, 
India, over two months in 2024. Three instruments were administered: an 
investigator-designed TB screening questionnaire, an investigator-designed TB 
awareness questionnaire, and the RAND 36-Item Short Form Health Survey (SF-36). 
The primary outcome was the point prevalence of current active TB; secondary 
outcomes were TB within the preceding five years, TB awareness, and SF-36 domain 
scores. Proportions carry Wilson score 95% confidence intervals (CIs), 
categorical comparisons used Fisher exact tests with unadjusted odds ratios 
(ORs), and SF-36 scores were compared using the Mann-Whitney U test. Results 
Nine of 250 HCWs had current active TB (point prevalence 3.6%, 95% CI 1.9-6.7), 
and seven (2.8%, 95% CI 1.4-5.7) reported TB within the preceding five years; 
one HCW met both definitions, giving 15 distinct affected individuals (6.0%, 95% 
CI 3.7-9.7). Current active TB was approximately 11 times the pulmonary TB 
prevalence of 316 per 100,000 reported by the National TB Prevalence Survey of 
India. Three of the 15 (20.0%) had MDR-TB. Expressed as category-specific rates, 
burden was concentrated in ancillary staff: housekeeping (4/23 (17.4%)) against 
doctors (6/147 (4.1%)). Non-clinical and support staff carried a fourfold excess 
relative to clinical staff (6/42, 14.3% versus 9/208, 4.3%; OR 3.69, 95% CI 
1.24-10.99, p = 0.024), as did male sex (10/90, 11.1% versus 5/160, 3.1%; OR 
3.88, 95% CI 1.28-11.72, p = 0.023). Good TB awareness was recorded in 181/250 
(72.4%, 95% CI 66.6-77.6) but followed a steep occupational gradient, from 96.3% 
of physiotherapy staff and 87.8% of doctors down to 14.3% of security personnel 
and 8.7% of housekeeping staff (doctors versus all non-physician staff, 87.8% 
versus 50.5%, p < 0.001). Among participants with complete SF-36 responses, 
TB-affected HCWs scored lower than unaffected colleagues across every domain, 
significantly so in seven of eight: overall score 52.6 (standard deviation (SD) 
29.8) versus 76.7 (SD 15.5), p = 0.009, with the largest deficits in role 
limitation due to physical health (-32.0 points), general health (-28.9), and 
physical functioning (-26.3). Conclusions TB burden among HCWs at this center 
was an order of magnitude above the national population estimate and was 
concentrated in ancillary staff rather than physicians, precisely the group with 
the poorest TB knowledge. Affected HCWs showed substantial quality-of-life 
impairment relative to unaffected colleagues. TB infection control should extend 
administrative, environmental, and respiratory-protection measures, and 
mandatory training in local languages, to housekeeping, security, technical, and 
clerical staff.
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Chou S, Aschmann HE, Tang AS, Lee M, Dong Z, Lui K, Ouyang Y, Chen G, Salcedo 
KL, Murrill M, Rahman M, Flood J, Kerkhoff AD, Shete PB, Lin TK; Tuberculosis 
Epidemiologic Studies Consortium.

INTRODUCTION: Despite efforts to eliminate tuberculosis (TB) in the United 
States (U.S.), many individuals diagnosed with latent TB infection (LTBI) who 
are at increased risk of progressing to TB disease do not initiate TB preventive 
treatment.
METHODS: Among adults receiving primary care in a federally qualified community 
health center in the San Francisco Bay Area, California, we conducted a 
cross-sectional online survey using a situational choice experiment to assess 
the circumstances in which individuals at risk for TB based on nativity would 
accept LTBI treatment. In 10 randomized choice tasks, participants answered 
whether or not they would accept LTBI treatment. In situations where LTBI 
treatment was accepted, participants were asked a follow-up question about 
whether they would change their response knowing that reinfection is still 
possible with LTBI treatment. Attributes assessed included risk level of 
progression to TB, side effects, changes to co-medication, cost, number of 
clinic visits, blood draws, and reinfection risk. We conducted a mixed-effects 
logistic regression to estimate factors associated with treatment acceptance and 
predicted acceptance across scenarios.
RESULTS: Of 852 individuals who consented, 458 (53.8%) had complete responses 
and were included in the analysis. LTBI treatment was accepted in 69.4% of 
choice scenarios (3180/4580); among scenarios where treatment was initially 
accepted, 91.5% of scenarios (2911/3180) remained accepted when reinfection 
possibility was introduced. Compared to situations with low risk of TB 
progression, high TB progression risk increased the acceptance of LTBI treatment 
(adjusted odds ratio aOR 2.55, 95% Confidence Interval (CI) = 2.03-3.19). 
Compared with fatigue as a referent, risk of any liver injury/inflammation (aOR 
0.29, 95% CI = 0.22-0.38), gastrointestinal side effects (aOR 0.53, 95% CI 0.41, 
0.69), rash (aOR 0.62, 95% CI 0.48-0.80) and out-of-pocket cost of $100 (aOR 
0.32, 95% CI = 0.26-0.41 compared to $0) were associated with lower acceptance 
of LTBI treatment.
CONCLUSIONS: The decision to accept LTBI treatment was sensitive to treatment 
characteristics, suggesting that shared decision-making should be broadly 
promoted among individuals diagnosed with or at risk of LTBI, particularly in 
diverse primary care settings serving individuals born in high TB burden 
countries, with attention to individual concerns such as cost and side effects 
to improve LTBI treatment uptake.
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Loss of function of LprG-Rv1410c and MmpL11 homologues in Mycobacterium 
smegmatis leads to altered glycopeptidolipid profile and decreased cellular 
c-di-GMP levels during biofilm formation.

Desroches M, Coldren M, Nisbett LM.

The cell envelope of many bacteria possesses components that play central roles 
in bacterial pathogenesis. Unique to mycobacteria is the presence of a 
lipid-rich cell wall which is critical for the virulence of pathogenic 
mycobacteria such as Mycobacterium tuberculosis ( Mtb ). The biosynthesis of 
mycobacterial cell wall lipids has been well characterized, but the mechanisms 
of lipid transport still remain largely unknown. MmpL (mycobacterial membrane 
protein large) proteins have been implicated in the biosynthesis and/or 
transport of mycobacterial cell wall lipids, but due to their cellular location, 
it is still unclear how cell wall lipids are transported beyond the inner 
membrane. Here, we further investigate the role of two conserved lipid transport 
pathways LprG-Rv1410c and MmpL11 in cell envelope biogenesis during biofilm 
formation in Mycobacterium smegmatis . We found that deletion of the lprG - 
rv1410c operon homologues MSMEG_3070-3069 and mmpL11 ( MSMEG_0241 ) 
simultaneously led to similar biofilm defects as observed in the MSMEG_3070-3069 
and mmpL11 mutants. Analysis of pellicle biofilms, total lipid extracts, gene 
expression and cellular c-di-GMP levels revealed that the shared biofilm defect 
is directly correlated with significant decreases in cellular c-di-GMP levels, 
but may also be due to changes in the synthesis and/or localization of 
glycopeptidolipids (GPLs), and changes in the expression of GPL biosynthesis and 
transport genes. Our findings therefore suggest that while both LprG-Rv1410c and 
MmpL11 pathways are involved in modulating cellular c-di-GMP levels during 
biofilm formation, only LprG-Rv1410c are important for regulating GPL synthesis 
and/or surface localization, and MmpL11 may play a broad role in fine-tuning GPL 
levels.
IMPORTANCE: The lipid-rich cell wall has been demonstrated to be essential for 
the virulence of pathogenic mycobacteria such as Mycobacterium tuberculosis ( 
Mtb ). The biosynthesis of mycobacterial cell wall lipids has been well 
characterized, but the mechanisms of lipid transport still remain largely 
unknown. Here, we demonstrate that LprG-Rv1410c and MmpL11 impact biofilm 
formation in M. smegmatis via modulation of GPL biosynthesis and/or cell wall 
localization and cellular c-di-GMP levels. This work further underscores the 
importance of lipid transport pathways in cell wall biogenesis and provides 
additional insights into how GPL synthesis and/or cell wall transport may be 
regulated during mycobacterial biofilm formation, with implications for better 
understanding the connection between mycobacterial cell wall biogenesis, biofilm 
formation and mycobacterial physiology overall.
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Loss of Mitochondrial Respiratory Capacity Reshapes Myeloid Cell Function during 
Mycobacterium tuberculosis infection.

Martinez EL, Mabry CJ, Coleman AK, Osborne MS, Simmons J, Hahn S, Huskey JB, 
Armijo KS, Newbolt T, Davis JR, Zhou L, Kalams S, Mogilenko D, Patrick KL, 
Watson RO.

Myeloid cells are essential mediators of host defense against Mycobacterium 
tuberculosis (Mtb), yet the metabolic programs that sustain their function 
during chronic infection remain poorly defined. Here, using scRNA-seq we 
identified a striking, coordinated decline in mitochondrial electron transport 
chain gene expression across diverse myeloid populations as Mtb disease 
progressed in mice. This transcriptional remodeling was associated with broad 
changes in immune and metabolic pathways, including reduced antigen 
presentation, interferon responses, protein synthesis, and glycolysis. 
Accordingly, loss of Complex I in macrophages ( Ndufs4 knockdown) reduced MHC-II 
surface expression, dysregulated inflammatory gene expression, and limited 
control of Mtb replication. Finally, analysis of single-cell transcriptomic data 
from Mtb-exposed human household contacts identified an almost identical 
transcriptional program enriched in IGRA+ individuals, supporting a role for 
mitochondrial respiratory remodeling in human TB. Together, these findings 
demonstrate that mitochondrial bioenergetic competence is required to sustain 
macrophage effector function during chronic Mtb infection and suggest that 
mitochondrial restoration may boost protective responses in TB patients.
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Mycobacterium tuberculosis requires riboflavin biosynthesis for survival in the 
host.

Block AM, Namugenyi SB, Tischler AD.

Mycobacterium tuberculosis has a flavin-intensive metabolism, with more than 180 
proteins that require flavin or deazaflavin cofactors. M. tuberculosis requires 
riboflavin biosynthesis for growth in standard culture conditions in vitro , 
which can be overcome by providing exogenous riboflavin. It is unknown whether 
M. tuberculosis also requires riboflavin synthesis to grow or persist in 
infected host cells or tissues. Here we used a M. tuberculosis strain that 
conditionally expresses ribA2 , which encodes a bifunctional enzyme that 
catalyzes the first steps in both branches of riboflavin biosynthesis, to 
determine whether M. tuberculosis requires riboflavin biosynthesis during 
infection. Transcriptional repression of ribA2 caused death of M. tuberculosis 
in vitro without riboflavin supplementation. RNAseq revealed that riboflavin 
starved M. tuberculosis induce a transcriptional program indicating decreased 
electron transport chain function and broad changes to central metabolism. 
Transcriptional repression of ribA2 prevented M. tuberculosis growth in cultured 
macrophages and caused clearance of M. tuberculosis from infected tissues at all 
stages of infection in both C57BL/6 mice that form cellular lung lesions and 
C3HeB/FeJ mice that develop necrotic lung granulomas. Our results demonstrate 
that M. tuberculosis requires RibA2 for viability at all stages of infection and 
support further characterization of the riboflavin biosynthesis pathway as a 
potential target for development of new anti-tubercular drugs.
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Falling short: Inadequate target attainment in guideline-based therapy of 
nontuberculous mycobacterial disease.

Shoaf TJ, Dierckman T, Strawhacker N, Surani MLM, Nair M, Bawab E, Escalante P, 
Dick T, Dartois VA, Pienaar E.

Nontuberculous mycobacterial (NTM) infections are a scourge that affect growing 
patient populations due to the rise of risk factors associated with these 
opportunistic pathogens. Cure rates are unacceptably low despite intensive 
multidrug and multi-year therapy. The issue of poor drug exposure relative to 
inferior potency of repurposed antibiotics against NTM pathogens is broadly 
recognized as a major factor underlying dismal success rates. Yet, a 
quantitative and systematic evaluation of probabilities of 
pharmacokinetic-pharmacodynamic (PK-PD) target attainment (PTA) is lacking. 
Here, we leveraged published population PK models and minimum inhibitory 
concentration distributions across large patient populations to generate PTAs 
for standard of care antibiotics used in the treatment of NTM infections. PTAs 
of tuberculosis drugs were included in our analysis as a baseline since 
tuberculosis cure rates are excellent compared to NTM diseases. We found that 
PK-PD target attainment for NTM was low overall and that PTAs were generally 
consistent with reported clinical outcomes. Specifically, drugs for which 
genetic resistance is associated with worse outcome showed favorable PTAs, 
consistent with their contribution to cure. These include macrolides for M. 
abscessus and the M. avium complex (MAC), and rifampicin for M. kansasii. 
Bedaquiline emerged as a promising option against M. abscessus and MAC, and 
clofazimine against the latter, consistent with recent clinical reports. 
Omadacycline PTAs predict improved efficacy compared to tigecycline for patients 
with M. abscessus and suggest clinical utility for MAC. As is common practice 
for antibacterials, PTA considerations could inform NTM treatment guidelines and 
help select drug combinations in future trials.
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Polyketide synthase 12 is an in vivo essential source of novel mycolyl lipids in 
Mycobacterium tuberculosis.

Babunovic GH, van der Niet S, Gontijo MT, Abrahams K, Sun R, Bhatt K, Meirav E, 
Vilchèze C, Young DC, Rosbach L, Kanopaitė I, Adefisayo OO, Smith KM, Xet-Mull 
AM, Dellinger VG, Layre E, Smith CM, Jacobs WR, Bhatt A, Besra GS, Tobin DM, Liu 
Q, van der Wel N, Moody DB.

Mycobacterium tuberculosis (Mtb) is a major pathogen worldwide that infects and 
transmits only among humans, yet nearly all in vivo virulence research occurs in 
non-human hosts. To overcome this central challenge in tuberculosis research, we 
leveraged a dataset of more than 50,000 sequenced isolates to identify Mtb genes 
that that are functionally preserved during natural infection, disease 
causation, and transmission between humans. This whole-genome ranking identified 
polyketide synthase 12 ( pks12 ) as an exceptionally in vivo essential gene in 
human tuberculosis, which we validated in zebrafish and mouse models. Though 
Pks12 produces a mycoketide lipid in only trace amounts, pks12 deletion severely 
altered the host-facing surface and arabinoglycan architecture of Mtb. This 
amplified effect was explained through the discovery of 
mannosyl-β-1-phosphomycoketide monomycolate (MPMMM), which is synthesized from 
the known Pks12 product at higher abundance by antigen 85 mycolyltransferases. 
Thus, we used a new host-facing genomic-metabolomic-phenotypic approach to 
discover the functions of an in vivo essential Mtb gene, which controls the 
physical structure of the Mtb-host interface.
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Human memory CD4 (+) T cells recognize non-infected macrophage bystanders 
exposed to Mycobacterium tuberculosis -infected cells.

Suzart VG, Schauner R, Reba SM, Gail DP, Swarbrick G, Lewinsohn DM, Lewinsohn 
DA, Lepe B, Bryson BD, Behar SM, Sassetti CM, Freeman ML, Boom WH, Harding C, 
Carpenter SM.

Control of Mycobacterium tuberculosis (Mtb) infection requires CD4 + T cell 
recognition of infected macrophages. However, T cells also colocalize with 
non-infected macrophages in granulomas. We investigated whether these bystander 
macrophages present Mtb antigens and shape human CD4 + T cell responses. Using 
ex vivo co-culture systems, non-infected monocyte-derived macrophages (MDMs) 
were exposed to Mtb-infected MDMs or infection-conditioned supernatants before 
co-incubation with autologous memory CD4 + T cells from individuals with latent 
Mtb infection (LTBI). Bystander macrophages activated memory CD4 + T cells 
through MHC-II-dependent antigen presentation. Single-cell T cell receptor (TCR) 
sequencing and TCR-transduced reporter cell lines identified Mtb-specific 
clonotypes recognizing both infected and bystander macrophages, as well as 
clonotypes preferentially recognizing infected cells. Strikingly, a subset of 
TCRs recognized infected but not bystander macrophages. Antigen transfer 
occurred through soluble Mtb proteins rather than extracellular vesicles. 
Compared with responses to infected macrophages, bystander macrophages induced 
attenuated effector responses. These findings reveal antigen-specific 
recognition of bystander macrophages and suggest that antigens preferentially 
presented by infected cells may inform TB vaccine design.
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Tuberculosis treatment success and its determinants among healthcare workers 
with tuberculosis in Selangor: A retrospective cross-sectional study.

Mustapha NF(1), Muzaini K(2), Yaacob SS(3), Ilias SH(4), Edwin AR(4), Mohamad 
M(1).
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INTRODUCTION: Tuberculosis (TB) remains a major occupational risk for healthcare 
workers (HCWs), who face higher exposure and potential challenges in achieving 
optimal treatment outcomes. Despite extensive national TB control strategies in 
Malaysia, evidence on treatment success and its determinants among HCWs is 
limited. This study aimed to determine the proportion of TB treatment success 
and identify associated factors among HCWs with active TB in Selangor from 2014 
to 2023 using the National Tuberculosis Registry (NTBR) system.
MATERIALS AND METHODS: A retrospective cross-sectional study was conducted using 
registry data from NTBR involving all HCWs diagnosed with active TB and 
registered in Selangor between 2014 and 2023. Universal sampling was applied to 
include all eligible cases with complete data. Variables were extracted across 
sociodemographic, occupational, sociocultural, and clinical domains. TB 
treatment success was defined as "cured" or "treatment completed", while 
unsuccessful outcomes included death, treatment failure, and not evaluated. Data 
were cleaned, deidentified, and analysed using SPSS version 29. Simple logistic 
regression identified variables with p<0.25 for inclusion in multiple logistic 
regression Adjusted odds ratios (AOR) and 95% confidence intervals (CI) were 
reported. Model diagnostics included the Hosmer- Lemeshow test, ROC (Receiver 
Operating Characteristic) analysis, multicollinearity checks, interaction terms, 
and Cook's distance.
RESULTS: A total of 313 HCWs with active TB were included. The TB treatment 
success rate was 86.9%, with 51.5% cured and 48.5% completing treatment. In 
multivariable analysis, three factors remained significantly associated with 
treatment success. HCWs aged <34 years had higher odds of treatment success 
(AOR=5.071; 95% CI: 2.009-12.801). Conversely, doctors (AOR=0.024; 95% CI: 
0.003-0.218) and supporting staff (AOR=0.366; 95% CI: 0.143-0.936) showed 
significantly lower success compared to paramedics. Advanced chest X-ray (CXR) 
findings demonstrated strong positive associations: moderate (AOR=14.686; 95% 
CI: 5.873 - 36.724) and far advanced disease (AOR=10.783; 95% CI: 1.909-60.904). 
Commonly reported risk factors such as HIV, diabetes, smoking, BCG (Bacillus 
Calmette-Guérin) status, and comorbidities were not significantly associated. 
Model performance was robust (ROC: 88.3%; Hosmer-Lemeshow p=0.858).
CONCLUSION: TB treatment is successful among HCWs in Selangor (86.9%), which is 
near to the WHO (World Health Organization) End TB Strategy. The odds of 
treatment success were much higher among younger HCWs, whereas doctors and other 
supporting staff reported had lower adjusted odds in comparison with paramedics. 
Moderate and far advanced CXR findings at diagnosis were independently 
associated with higher treatment success; however, this finding should be 
interpreted cautiously because of the small number of far advanced cases and the 
possibility of estimate instability and residual confounding. Conventional risk 
factors like human immunodeficiency virus infection, diabetes mellitus, smoking, 
and BCG status were found not associated significantly and may be due to the 
small subgroups and the nature of this registry data limitation. These 
conclusions indicate the fact that occupational role and clinical presentation 
are significant factors defining TB treatment outcomes among HCWs. Rolespecific 
and targeted adherence support enhanced psychosocial interventions, and better 
NTBR data coverage can further improve the outcome of treatment and support the 
TB control in the Malaysian healthcare labour force.
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Estimated Glomerular Filtration Rate and Associated Factors Prior to 
Anti-Tuberculosis Initiation Among Tuberculosis Patients at Bale Zone Hospitals 
Southeast Ethiopia: A Cross-Sectional Study Design.
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BACKGROUND: Tuberculosis is a major public health concern and is mostly 
associated with systemic complications, like renal impairment. Tuberculosis 
patients with reduced renal function experience unfavorable outcomes of 
tuberculosis treatment. In Ethiopia, there are limited studies on glomerular 
filtration rate. Therefore, early assessment and identification of factors 
associated with abnormal glomerular filtration rate are paramount for the 
prevention of renal dysfunction and proper management.
OBJECTIVE: To determine the magnitude of abnormal glomerular filtration rate in 
patients with tuberculosis before the initiation of anti-tuberculosis therapy.
METHODS: A facility-based cross-sectional study was conducted from July 1 to 
November 1, 2025. All newly diagnosed adult tuberculosis patients were included 
from each hospital. Glomerular filtration was determined using the 2021 chronic 
kidney disease-epidemiology creatinine level equation, and if it is less than 60 
mL/min, it is described as a reduced glomerular filtration rate. Descriptive 
data were reported using frequency tables, graphs, and pie charts. Binary 
logistic regression analysis with a p-value of < 0.25 was used to select 
candidates for the multiple logistic regression analysis. Finally, multiple 
logistic regression analyses were carried out, and a P-value <0.05 were 
considered as statistically significant.
RESULTS: In this study, 7.99% (23/288) with a 95% confidence interval of 
5.13%-11.74% were tuberculosis patients with abnormal glomerular filtration 
rate. The magnitude of abnormal glomerular filtration rate among tuberculosis 
patients with anemia was 10.4%. Factors associated with abnormal glomerular 
filtration rate among patients with tuberculosis before anti-tuberculosis 
therapy were nausea (AOR=3.4; 1.01-11.1) and cough (AOR=3.3; 1.2-9.2).
CONCLUSION: Abnormal glomerular filtration was higher in patients with 
tuberculosis and anemia. Anemia can result in a reduction in the glomerular 
filtration rate due to vasoconstriction of the renal artery, which shifts blood 
flow to vital organs. Therefore, the renal glomeruli become hypoxic, and their 
function reduced. Nausea and cough were factors associated with abnormal 
glomerular filtration rate prior to anti-tuberculosis initiation among 
tuberculosis patients.
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The BCG Vaccine: Pharmacological Biotechnology and Expanding Immunological 
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Tuberculosis (TB), caused by Mycobacterium tuberculosis, remains a major global 
health challenge, particularly in low- and middle-income countries. The Bacillus 
Calmette-Guérin (BCG) vaccine, developed from attenuated Mycobacterium bovis (M. 
bovis) and introduced in 1921, is the only licensed vaccine for TB prevention. 
Although BCG provides strong protection against morbid forms of pediatric TB, 
its efficacy against adult pulmonary TB is variable. Emerging evidence indicates 
that BCG exerts broader immunological effects beyond TB prevention, including 
non-specific immune protection mediated through trained immunity. BCG-induced 
trained immunity induces epigenetic reprogramming of innate immune cells which 
enhances host defense against heterologous pathogens. Advances in 
pharmacological biotechnology, including recombinant BCG platforms, genetic 
modification, and novel delivery systems, have demonstrated improved antigen 
presentation, durability of immune memory, and expanded clinical utility. Beyond 
TB, BCG remains a cornerstone immunotherapy for non-muscle-invasive bladder 
cancer and shows promising immunomodulatory potential in autoimmune diseases 
such as type 1 diabetes and multiple sclerosis. While adverse effects are 
generally mild, they tend to be more pronounced in immunocompromised 
individuals. This review examines the historical development, biotechnological 
production, immunological mechanisms, and expanding therapeutic applications of 
BCG. We synthesized findings on strain variability, manufacturing processes, and 
immune responses, highlighting the induction of T helper 1 (Th1)-mediated 
cellular immunity through interferon gamma (IFN-γ) and interleukin-12 (IL-12), 
macrophage activation, and granuloma formation. Overall, BCG represents both a 
critical public health intervention and a model system for advancing 
immune-based therapies.
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INTRODUCTION: Diagnosing paediatric tuberculosis (TB) remains challenging. 
Currently available diagnostic tests have limited accuracy, and most sampling 
methods are invasive. In 2021, the World Health Organization (WHO) endorsed the 
use of molecular WHO-recommended rapid diagnostic tests (mWRDs) with stool as an 
initial diagnostic tool for paediatric TB. In this study, we evaluated the 
diagnostic test accuracy (DTA) of stool samples processed with the Stool 
Processing Kit (SPK), one of three centrifugation-free methods available at the 
time.
METHODS: We conducted a multi-centre prospective diagnostic validation study in 
South Africa, Tanzania, Malawi, Mozambique, and India. Children (< 15 years) 
under investigation for TB provided at least two (induced) sputum samples at 
enrolment, one stool sample, and one nasopharyngeal aspirate (NPA) if aged < 5 
years and a chest x-ray. TB testing included Xpert® MTB/RIF Ultra (Ultra) and 
culture. Diagnostic classification followed NIH consensus statements. Stool 
samples were processed using the SPK and tested with Ultra. We calculated DTA in 
the overall cohort and predefined subgroups of interest.
RESULTS: Out of 5313 children screened, 975 were enrolled, and data from 817 
children recruited between January 2019 and June 2021 were analysed. The overall 
microbiological confirmation rate was 203/817 (24.9%), and an additional 358/817 
(43.8%) were classified as unconfirmed TB and 256/817 (31.3%) were classified as 
unlikely TB. The median age was 5.3 years (IQR: 2.0-9.2), and 390/817 (47.7%) of 
participants were under the age of five. 134/817 (16.4%) of children were living 
with HIV, and 88/817 (10.8%) had severe acute malnutrition (SAM). The overall 
sensitivity and specificity of SPK/Ultra against a Strict Reference Standard 
(SRS) were 33.8% (95% CI: 27.6-40.6) and 86.8% (95% CI: 80.5-91.3), 
respectively. Among children under one year of age and those with SAM, 
sensitivity was 43.3% (95% CI: 27.4-60.8) and 41.4% (95% CI: 25.5-59.3), 
respectively, with specificity reaching 100% in young children and 85% (95% CI: 
64.0-94.8) in children with SAM. Classic TB symptoms and chest X-ray 
abnormalities at baseline were associated with increased likelihood of SPK/Ultra 
positivity.
CONCLUSIONS: This is one of the largest studies to evaluate stool as an 
alternative specimen for diagnosing paediatric TB. Although the WHO's target 
product profile was not fully met, stool testing with SPK/Ultra represents a 
viable alternative to invasive sampling methods, especially in subgroups of 
interest.
TRIAL REGISTRATION: ClinicalTrials.gov, NCT03734172, June 22, 2018.
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Tuberculosis remains a major infectious disease, and the increasing incidence of 
multidrug-resistant Mycobacterium tuberculosis continues to limit current 
treatment options. This review summarizes recent medicinal chemistry efforts 
directed toward six important M. tuberculosis targets: InhA, DprE1, MmpL3, QcrB, 
DNA gyrase, and dihydrofolate reductase (DHFR). Emphasis is placed on the 
structural diversity and biological activity of potent molecules. SAR analysis 
relates changes in scaffold, substituent pattern, linker geometry, 
lipophilicity, and polarity to antimycobacterial potency and activity against 
resistant strains. Selected synthetic routes and clinically relevant 
antitubercular compounds are also discussed. Selected docking studies provide 
supportive structural information for representative potent inhibitors, while 
comparative SAR analysis provides an overview of the major structural features 
associated with activity across the target classes. Overall, the review 
summarizes recent medicinal chemistry advances in targeted antitubercular drug 
discovery and provides SAR considerations for further lead optimization.
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BACKGROUND: BCG vaccination and household exposure to tuberculosis (TB) are 
central to childhood TB control, yet their delivery and effectiveness vary 
considerably across communities. Evidence from community-based studies in 
high-transmission, resource-limited settings remains sparse, particularly among 
marginalised populations such as tea-garden worker communities. This study 
evaluates their protective effect against childhood TB in rural Bangladesh to 
address this gap.
METHODS: We conducted a community-based case-control study in Moulavibazar 
District, enrolling children aged 2-14 years from January 8 to April 30, 2023. 
Cases had newly diagnosed, confirmed TB; controls were community-matched by 
neighborhood children without respiratory symptoms. We used multivariable 
logistic regression to calculate adjusted odds ratios (aORs). The 
Hosmer-Lemeshow goodness-of-fit test was used to assess model calibration. For 
the Random Forest model, variable importance was assessed using mean decrease in 
accuracy (MDA) with permutation-based testing.
RESULTS: The dataset comprised 207 cases and 207 controls, with a mean age of 
10.09 ± 3.69 years among cases and 9.38 ± 3.37 years among controls. The 
multivariable analysis identified adolescent age (11-14 years vs. 2-5 years: aOR 
2.53, 95% CI = 1.33-4.80), male sex (aOR 1.79, 95% CI = 1.19-2.71), and a family 
history of TB within the last 6 months (aOR 1.92, 95% CI = 1.22-3.03) as having 
an association with TB. BCG vaccination demonstrated a significant protective 
association, reducing the odds of TB by 57% (aOR 0.43, 95% CI = 0.20-0.93). A 
random forest model confirmed these as the most important predictors, achieving 
a classification accuracy of 71.6% (AUC = 0.74, sensitivity = 68.5%, 
specificity = 73.9%).
CONCLUSION: In rural Bangladesh, childhood TB is associated with adolescent age, 
male sex, and household exposure. Intensifying universal BCG vaccination and 
prioritizing household TB exposure assessment, especially for adolescent boys, 
are critical to reducing the disease burden.
CLINICAL TRIAL NUMBER: Not applicable.
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BACKGROUND: This systematic review and meta-analysis explored lipid alterations 
associated with tuberculosis-diabetes comorbidity. We quantitatively synthesised 
the lipid parameters, comparing high-density lipoprotein cholesterol, 
low-density lipoprotein cholesterol, triglycerides, and total cholesterol among 
patients with TB-DM comorbidity, TB-only, and DM-only.
METHODS: Following PRISMA guidelines and a registered protocol (PROSPERO: 
CRD420261355915), we searched PubMed (n = 150), Scopus (n = 679), and Google 
Scholar (n = 70) through April 7, 2026. Observational studies reporting lipid 
parameters were included. Methodological quality was appraised using the 
Newcastle-Ottawa Scale, and certainty of evidence was evaluated using GRADE. 
Pooled mean differences and pooled means were estimated using random-effects 
models, with between-study variance estimated by REML and Hartung-Knapp-adjusted 
confidence intervals. Heterogeneity was quantified using the I2 statistic and 
τ2, and 95% prediction intervals were also calculated.
RESULTS: Nine studies comprising 1,494 participants were included. Compared to 
the TB-only group, patients with TB-DM exhibited higher concentrations of LDL-C 
(MD = 14.99 mg/dL; 95% CI: 1.28-28.71), TG (MD = 30.13 mg/dL; 95% CI: 
17.58-42.67), and TC (MD = 17.29 mg/dL; 95% CI: 5.42-29.16), while HDL-C showed 
no significant difference (MD = -1.15 mg/dL; 95% CI: -5.07-2.77). A principal 
sensitivity analysis showed that TG elevation remained robust, whereas LDL-C and 
TC findings lost statistical significance. In the secondary comparison, TB-DM 
patients exhibited significantly lower concentrations across all four lipid 
parameters relative to the DM-only group. Heterogeneity was substantial for the 
primary comparison (I2 >70%) but ranged from 1% to 67% in the secondary 
comparison. Exploratory subgroup analyses showed statistical differences for 
LDL-C, TC, and TG, whereas no subgroup difference was found for confounder 
adjustment, geographic region, or study design. The overall certainty of 
evidence was rated as very low across all outcomes.
CONCLUSION: The findings suggest that TB-DM may be associated with a higher TG 
concentration compared to patients with TB alone. Significant associations with 
LDL-C and TC were also observed but were not robust to sensitivity analyses, 
while no significant difference was found for HDL-C. Conversely, TB-DM may be 
associated with a relative reduction in HDL-C, LDL-C, TG, and TC compared to 
DM-only.
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Understanding host-pathogen interactions between Mycobacterium bovis and 
Mycobacterium tuberculosis is critical for elucidating pathogen-specific 
infection dynamics. This pilot study was designed to compare the progression of 
infection in mice following inoculation with M. bovis or M. tuberculosis via 
intratracheal or oral gavage routes. We utilized the C3H/HeJ strain, a 
susceptible mouse model that exhibits severe pulmonary inflammation and poor 
bacterial control, a valuable tool for studying the spectrum of tuberculosis 
infection. Direct pulmonary inoculation of M. bovis was associated with earlier 
mortality, stronger inflammation, severe pathology, and earlier dissemination 
than pulmonary M. tuberculosis, whereas oral-gastrointestinal exposure to M. 
bovis produced a distinct systemic IL-1β-associated response without overt signs 
of disease. This work establishes the feasibility of using these infection 
modalities to guide investigations into pathogen-specific host-pathogen 
interactions.
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Sumba, East Nusa Tenggara, Indonesia.
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BACKGROUND: Indonesia ranks second globally in tuberculosis (TB) burden, 
including East Sumba and East Nusa Tenggara. Due to structural barriers and 
cultural beliefs, case detection is persistently challenging.
OBJECTIVE: This study aimed to explore structural and cultural barriers to TB 
case detection in rural East Sumba and to develop and implement culturally 
grounded, community-driven strategies to strengthen local TB control efforts.
METHODS: A participatory action research approach was conducted from 2017 to 
2018 in six rural villages of the Umalulu District, engaging traditional leaders 
(wunang, ratu), shamans, health cadres, and government stakeholders. Data were 
collected through focus group discussions, indepth interviews, participant 
observations, and document reviews, and were analyzed thematically.
RESULTS: The study was conducted in three phases between 2017 and 2018 in the 
Umalulu Sub-district of East Sumba, Indonesia. The first phase identified local 
understandings of TB and barriers to sputum collection through collaboration 
with indigenous leaders (wunang, ratu, and shamans) and health workers. The 
second phase implemented training and community empowerment to engage these 
leaders as agents of change in TB education, referral, and sputum collection. 
The third phase reflected on the implementation through interviews, document 
reviews, and field observations. The findings show that involving indigenous 
leaders helped bridge biomedical and local health beliefs, increased community 
awareness of TB symptoms, and strengthened collaboration between health services 
and communities. However, public spitting and reliance on traditional healing 
remain barriers to TB prevention.
CONCLUSION: This study highlights the importance of culturally grounded, 
community-driven strategies for strengthening TB control efforts in culturally 
diverse settings.

DOI: 10.1353/cpr.2026.a1001919
PMID: 42803070 [Indexed for MEDLINE]

119. Prog Community Health Partnersh. 2026;20(3):e9-e10. doi: 
10.1353/cpr.2026.a1001913.

An Indigenous Community-Based Approach to Tuberculosis Control in Rural East 
Sumba, East Nusa Tenggara, Indonesia.

Fitrianti Y, Bastian A, Astuti WD, Dwiningsih S, Handayani S, Effendi DE, 
Nugroho AP.

DOI: 10.1353/cpr.2026.a1001913
PMID: 42803064

120. PLOS Digit Health. 2026 Sep 22;5(9):e0001720. doi: 10.1371/journal.pdig.0001720. eCollection 2026 Sep.

User needs and design opportunities for a conversational agent for tuberculosis 
treatment: A mixed-methods study.

Baek JS(1), Choi S(1)(2), Sung S(1)(3), Rajaguru V(4), Park Y(5)(6).

Author information:
(1)Department of Integrated Design, Yonsei University, Seoul, South Korea.
(2)Department of Integrated Design, Tsinghua University, Beijing, China.
(3)Department of Convergence Design, Hannam University, Daejeon, South Korea.
(4)Department of Healthcare Management, Graduate School of Public Health, Yonsei 
University, Seoul, South Korea.
(5)Institute for Innovation in Digital Healthcare, Yonsei University, Seoul, 
South Korea.
(6)Division of Pulmonary and Critical Care Medicine, Department of Internal 
Medicine, Yonsei University College of Medicine, Severance Hospital, Seoul, 
South Korea.

Tuberculosis (TB) remains a major global health challenge requiring prolonged 
treatment that is often complicated by adverse drug reactions (ADRs), stigma, 
and poor treatment adherence. Although digital health interventions show promise 
in supporting TB care, patients' needs, expectations, and design requirements 
for conversational agents remain poorly understood. This study identified 
challenges experienced by healthcare professionals and patients with TB and 
explored opportunities for designing a user-centered conversational agent for TB 
care. A mixed-methods approach was adopted, comprising surveys of 107 healthcare 
professionals and 31 patients with TB, followed by in-depth interviews with 10 
patients. The survey assessed treatment challenges, adherence barriers, and 
digital health needs. The interview data explored participants' treatment 
experiences and expectations for conversational agent-based support. 
Quantitative data were analyzed using descriptive statistics, and qualitative 
data were analyzed using inductive thematic analysis. Healthcare professionals 
reported ADR (25.1%), multidrug-resistant TB (17.1%), drug interaction 
management (15.6%), and low treatment adherence (15.6%) as key challenges. 
Patients' needs focused on ADR consultation (35%), TB information (21.7%), and 
diagnostics (20%). The majority wanted to use mHealth (62.1%), with specific 
interests in side effect guidance (20.4%), self-diagnosis (13%), and treatment 
information (12.5%). The interviews revealed patients' multifaceted needs 
related to TB treatment, including consistent communication with healthcare 
providers, effective ADR management, accurate and accessible TB information, 
social and psychological support during treatment, usable and accessible digital 
health solutions, and affordable services. These findings identified key design 
opportunities, including TB awareness, timely and personalized information, 
treatment adherence support, transparent treatment progress, psychosocial 
support, accessible digital services, and affordability. Healthcare 
professionals and patients reported unmet needs that conversational agents could 
potentially address. These findings provide user-centered guidance for 
developing conversational agents and contribute to evidence on digital health 
interventions for TB treatment support.

Copyright: © 2026 Baek et al. This is an open access article distributed under 
the terms of the Creative Commons Attribution License, which permits 
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Tuberculosis (TB) remains a major global health burden, and diabetes mellitus 
increases the risk of active TB. Thiazolidinediones (TZDs) have immunomodulatory 
effects, but their association with TB remains unclear. This study investigated 
the associations between TZD use and TB-related events in patients with type 2 
diabetes (T2D), including TB requiring anti-TB treatment, pulmonary TB, and 
TB-related hospitalization. Using Taiwan's National Health Insurance Research 
Database, adults with newly diagnosed T2D between 2000 and 2017 were identified. 
Propensity score matching and Cox proportional hazards models were used to 
estimate adjusted hazard ratios (aHRs) and 95% confidence intervals (CIs) for TB 
requiring anti-TB treatment, pulmonary TB, and TB-related hospitalization. After 
1:1 matching, 44,095 TZD user-nonuser pairs and 9225 rosiglitazone user-nonuser 
pairs were identified. Overall, TZD use was not significantly associated with 
TB-related outcomes. However, rosiglitazone use was associated with lower risks 
of TB requiring anti-TB treatment (aHR, 0.56; 95% CI, 0.36-0.86), pulmonary TB 
(aHR, 0.79; 95% CI, 0.68-0.92), and TB-related hospitalization (aHR, 0.59; 95% 
CI, 0.43-0.81). Rosiglitazone use was associated with lower risks of TB-related 
outcomes in the primary Cox analyses; however, these associations were 
attenuated in time-dependent analyses and were no longer statistically 
significant after accounting for death as a competing event. These observational 
findings should therefore be considered hypothesis-generating rather than 
evidence of a causal or protective effect and require confirmation using more 
robust causal-inference approaches.
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Palatal myoclonus is a clinical manifestation caused by lesions involving the 
Guillain-Mollaret triangle (dentato-rubro-olivary pathway) and is often 
associated with hypertrophic olivary degeneration. Reported causes of palatal 
myoclonus include infectious, inflammatory, autoimmune, demyelinating, 
neoplastic, vascular, and drug-related disorders. We report a case of 
drug-resistant tuberculous meningitis presenting with palatal myoclonus and 
describe the patient's clinical course and outcome.
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Tuberculous meningitis (TBM) is a severe and often fatal form of extrapulmonary 
tuberculosis. We describe a case in which the initial cerebrospinal fluid (CSF) 
analysis showed no specific abnormalities, but a diagnosis was established after 
repeat CSF evaluation. A 41-year-old female presented with a 10-day history of 
persistent fever and headache. Initial CSF analysis demonstrated an opening 
pressure of 150 mmH2O, a white blood cell (WBC) count of 10/μL, a glucose level 
of 50 mg/dL, and a protein level of 31.4 mg/dL. Despite treatment with an 
antiviral agent and doxycycline, her symptoms did not improve. A repeat CSF 
analysis demonstrated an opening pressure of 120 mmH2O, an elevated WBC count of 
140/μL (55% lymphocytes), a glucose level of 52 mg/dL, and an elevated protein 
level of 201.6 mg/dL, which was highly suggestive of TBM. This case highlights 
the importance of repeat CSF analysis based on clinical judgment when diagnosing 
TBM.
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BACKGROUND: Prostatic tuberculosis is a rare manifestation of genitourinary 
tuberculosis and an uncommon form of extrapulmonary tuberculosis. Because its 
clinical presentation is often nonspecific and closely resembles benign 
prostatic hyperplasia (BPH), chronic prostatitis, or prostate carcinoma, the 
diagnosis is frequently delayed and often established only after 
histopathological examination of prostatic tissue. Reporting such cases is 
important to increase clinical awareness and facilitate timely diagnosis, 
particularly in tuberculosis-endemic regions.
CASE PRESENTATION: A 70-year-old man presented with a one-month history of lower 
urinary tract symptoms complicated by recurrent urinary retention requiring 
repeated urethral catheterization. His prostate-specific antigen level was 5.5 
ng/mL, and ultrasonography demonstrated a 59-gr enlarged prostate, consistent 
with benign prostatic hyperplasia. He subsequently underwent transurethral 
resection of the prostate. Histopathological evaluation revealed caseating 
granulomatous inflammation strongly suggestive of prostatic tuberculosis 
coexisting with benign prostatic hyperplasia, in the absence of primary 
microbiological or molecular confirmation, with no evidence of malignancy. 
Anti-tuberculosis treatment was commenced, and the patient showed significant 
clinical improvement during follow-up.
CONCLUSION: Prostatic tuberculosis remains a diagnostic challenge, as it can 
silently coexist with benign prostatic hyperplasia in endemic regions; this case 
highlights the value of routine histopathological examination of resected tissue 
for uncovering unsuspected disease and ensuring prompt anti-tuberculous therapy.
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