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Mycobacterium tuberculosis pathogen load and associated inflammatory responses 
define infection severity in HIV-associated TB and interact with age to predict 
mortality.
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BACKGROUND: Sepsis pathobiology is shaped by both pathogen load and host 
characteristics, yet pathogen load is rarely measurable in clinical cohorts. 
Severe HIV-associated tuberculosis (TB), a leading cause of critical illness in 
Africa, provides a unique model in which Mycobacterium tuberculosis bacilli load 
can be quantified. We investigated how pathogen load and age influence sepsis 
pathophysiology and mortality in this high-risk population.
METHODS: We conducted a prospective cohort study of adults admitted with severe 
HIV-associated TB. Systemic bacillary load was estimated from multiple routinely 
collected TB diagnostics. Blood-based sepsis markers were summarised using 
principal components analysis, and pathophysiological processes were evaluated 
using directed acyclic graphs and regression modelling.
FINDINGS: Among 519 patients with microbiologically confirmed TB, 75 (14.5%) 
died by day 28. Two major axes of host response were identified: PC1, capturing 
IL-6, CRP, and procalcitonin; and PC2, reflecting venous lactate, aspartate 
aminotransferase, and cytopenias. Both strongly correlated with bacilli load 
(PC1 r=0.46; PC2 r=0.43; both p<0.001) but not with age. Mortality independently 
associated with infection severity - whether defined by bacilli load (aOR 2.1, 
95%CI 1.6-2.9) or by inflammatory axes (PC1 aOR 2.3, 95%CI 1.7-3.1; PC2 aOR 1.9, 
95%CI 1.5-2.5) - and with age (aOR 1.84, 95%CI 1.4-2.4). Absolute mortality risk 
therefore reflected an interaction between pathogen load and age. 
Hyperlactataemia, metabolic acidosis, kidney dysfunction, and temperature were 
all correlated with bacilli load, inflammation and mortality (all p<0.001). 
Older patients showed less respiratory compensation for metabolic acidosis, 
higher blood glucose at a given lactate level, and attenuated fever response at 
a given bacilli load.
INTERPRETATION: Pathogen load and associated inflammatory responses define 
infection severity in HIV-associated TB and interact with age to predict 
mortality. These findings highlight physiological constraints underlying organ 
dysfunction in sepsis and illustrate how pathogen load and age can illuminate 
mechanisms of critical illness.
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Mycobacterium marinum as a surrogate model for tuberculosis pathogenesis and 
drug discovery.
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Tuberculosis (TB) remains a leading cause of infectious disease mortality 
worldwide, driven by the emergence of drug-resistant Mycobacterium tuberculosis 
(Mtb) strains and the limited efficacy of current therapeutic strategies. Over 
the past two decades, Mycobacterium marinum (M. marinum), a close genetic 
relative of Mtb, has emerged as a powerful surrogate model for investigating 
conserved mechanisms of TB pathogenesis and accelerating early-stage therapeutic 
discovery. As a naturally pathogenic mycobacterium, M. marinum shares key 
virulence determinants with Mtb, including ESX-1-dependent secretion, 
intracellular survival strategies, lipid-mediated immune modulation, and the 
ability to induce granulomatous disease. Its compatibility with diverse 
experimental systems-ranging from macrophage cultures to genetically tractable 
vertebrate hosts such as zebrafish-enables real-time visualization of 
host-pathogen interactions, granuloma dynamics, immune regulation, and bacterial 
dissemination in vivo. In addition to mechanistic pathogenesis studies, M. 
marinum provides a scalable platform for phenotypic drug screening, 
host-directed therapeutic discovery, and early in vivo evaluation of 
antimicrobial candidates, thereby bridging the gap between in vitro assays and 
mammalian infection models. This review synthesizes recent advances in the use 
of M. marinum across pathogenesis research, functional genomics, and drug 
discovery, critically examining its strengths, limitations, and optimal 
positioning within multi-tiered tuberculosis research pipelines.
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BACKGROUND: Using vital historical data, we modelled tuberculosis (TB) incidence 
and mortality rates across different scenarios of United States government's 
(US) development assistance for health (DAH), domestic general government health 
spending (GHES) and non-US donor funding to determine how changes in these 
funding would affect TB incidence and mortality in Africa.
METHODS: A serial cross-sectional ecological analysis was conducted using a 
panel dataset covering the period from 1990 to 2022 for all 54 African 
countries. The dataset included age-standardised TB incidence and mortality 
rates, source-specific DAH and other socioeconomic variables. Mixed-effects 
tests were performed to assess associations among US DAH, other healthcare 
funding and TB outcomes.
RESULTS: Total annual TB-specific DAH in Africa increased from US$4.4 million in 
1990 to US$168.7 million in 2022. The US government contributed more than a 
quarter of the total funds (US$713 million; 27.4%). Compared with scenarios in 
which US DAH was low but other funds were high, a combination of high US DAH, 
high funding from other donors and high GHES (one unit above their means) was 
associated with a 6.5% (95% Confidence Interval (CI) -73.6% to 49.6%) and a 
14.6% (-86% to 60.8%) reduction in TB incidence and mortality, respectively. The 
corresponding decreases in incidence and mortality rates were 16.8 (-172.17 to 
138.57) and 5.88 (-34.85 to 23.16) per 100 000.
CONCLUSION: Although higher US DAH, Other DAH and GHES were associated with 
declines in TB incidence and mortality rates, the estimated differences in TB 
outcomes between high-funding and low-US-DAH scenarios were small and not 
statistically significant.
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BACKGROUND: The true burden of tuberculous meningitis (TBM), particularly in low 
and middle-income countries, is unknown due to imperfect diagnostics. Complete 
diagnostic autopsy (CDA) to confirm TBM in deceased meningitis patients is 
uncommon. Minimally invasive tissue sampling (MITS) has been shown to be a 
viable alternative to CDA to establish infectious etiologies of meningitis. We 
used MITS to determine the burden of TBM among deceased adult Zambians who 
presented with meningitis.
METHODS: We performed a prospective cohort study of Zambian adults who presented 
with symptoms suggestive of TBM, recording whether they had a complete 
cerebrospinal fluid (CSF) diagnostic assessments during their admission. We 
followed patients for the outcome of discharge or death. Among those who died, 
after obtaining consent from the family, we performed MITS, collecting CSF, 
brain, lung, and liver tissue looking for evidence of Mycobacterium tuberculosis 
infection.
RESULTS: We completed MITS on 50 deceased Zambian adults who presented with 
meningitis symptoms. Twenty-two cases had a complete antemortem CSF evaluation. 
Among these cases, 4/22 (18%) were diagnosed with TBM before death and an 
additional 2/22 (9%) were diagnosed with TBM via MITS after death. Twenty-eight 
deaths occurred in patients with an incomplete or no CSF evaluation. Among these 
cases, 4/28 (14%) were diagnosed with TBM via MITS.
CONCLUSIONS: MITS can confirm the diagnosis of TBM in deceased meningitis 
patients. It can be a valuable tool in meningitis surveillance to establish an 
infectious etiology.
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INTRODUCTION: Loss to follow-up (LTFU) in drug-resistant tuberculosis (DR-TB) 
treatment is a major global public health problem, leading to continued 
transmission, further amplification of drug resistance, and increased morbidity 
mortality. Predicting the risk of LTFU is crucial for early intervention, but 
validated prediction models for DR-TB patients in Ethiopia are lacking. The aim 
was developing and internal validation of a risk prediction model for LTFU among 
DR-TB patients in selected treatment-initiating centers in the Amhara region, 
Ethiopia.
METHODS: A multicenter retrospective follow-up study was conducted using 
secondary data from 1097 DR-TB patients (2010-2025). Data were analyzed using R 
software. Predictors were selected using the Least Absolute Shrinkage and 
Selection Operator (LASSO), and a multivariable logistic regression model was 
developed. Model performance was assessed by discrimination (Area Under the 
Receiver Operating Characteristic curve - AUROC), calibration (Hosmer-Lemeshow 
test, calibration plot), and the Brier score. LASSO regression was performed 
with the penalty parameter (λ) optimized using bootstrapping-based internal 
validation. The optimal λ was determined by minimizing the mean prediction error 
across multiple bootstrapped resamples. Only Internal validation was performed 
via bootstrap resampling, and clinical utility was evaluated with decision curve 
analysis.
RESULTS: The percentage of LTFU was 18.41%. The final prediction model included 
sex, nutritional status, residence, psychosocial support, counseling, distance 
to a health facility, major adverse drug events, and history of TB. The model 
showed excellent discrimination with an AUROC of 87.2% and good calibration 
(p=0.239). Internal validation yielded an optimism-corrected AUROC of 86.8%. At 
an optimal probability cutoff of 0.27, the model had a sensitivity of 78% (95% 
CI:73-83) and specificity of 82% (95% CI:72-86%). Decision curve analysis 
confirmed the model's clinical utility.
CONCLUSION: The percentage of LTFU was high. The developed nomogram is a robust 
and clinically useful tool for identifying DR-TB patients at high risk of LTFU.
PLAIN LANGUAGE SUMMARY: LTFU during DR-TB treatment can lead to poor outcomes 
and continued disease transmission. We developed and internally validated a 
prediction model using routinely collected clinical data to identify patients at 
high risk of LTFU. The model may help healthcare providers target early 
interventions to improve treatment completion. External validation is needed 
before widespread use.
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BACKGROUND: People recently treated for tuberculosis (TB) (TB survivors) face 
substantial risk of recurrence. The optimal implementation and expected impact 
of active case-finding are uncertain.
METHODS: We developed an individual-level stochastic simulation model of TB 
recurrence among recently treated people in India, informed by empirical data on 
the cumulative incidence and timing of TB recurrence, the extent and durations 
of symptoms and bacteriological positivity and screening-related costs. We 
modelled post-treatment symptom screening at quarterly or semiannual intervals, 
with or without universal near-point-of-care bacteriological testing at the 
first screening encounter. We estimated months of symptomatic TB and of 
potentially infectious (bacteriologically positive, regardless of symptom 
status) TB averted over a 2-year period after treatment, along with 
corresponding screening programme costs, estimated as medians and 95% 
uncertainty ranges across simulations.
RESULTS: Symptomatic TB recurred within 2 years post-treatment in 10% (8%-12%) 
of recent TB survivors and undiagnosed prevalence peaked in month 2 (1-3). 
Symptom screening 6, 12 and 18 months post-treatment (as per Indian guidelines) 
averted 16% (8%-32%) of symptomatic and 8% (5%-17%) of infectious time. An 
'early' screening schedule (3, 6 and 9 months post-treatment) increased case 
detection and health impact (26% (15%-43%) of symptomatic and 16% (9%-27%) of 
infectious time averted). Adding 'universal bacteriologic testing' at the 
3-month encounter doubled the impact on transmission potential (34% (21%-55%) of 
symptomatic and 37% (22%-62%) of infectious time averted). In this context, 
'early' symptom screening cost $190 ($100-$350) per case detected, and adding 
universal bacteriological testing cost an additional $520 ($240-$1070) per case 
incrementally detected by the screening programme.
CONCLUSIONS: Screening for recurrent TB in high-risk settings such as India 
could reduce morbidity and time spent with potentially infectious TB. 
Concentrating screening within the first year has greatest yield. Symptom-based 
screening is most affordable, but testing for asymptomatic recurrence could 
further reduce transmission potential.
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Tuberculosis (TB) remains one of the leading causes of death from a single 
infectious agent worldwide, yet the host pathways that regulate antigen 
presentation and lung inflammation during Mycobacterium tuberculosis (Mtb) 
infection are incompletely defined. Sorting nexin 5 (SNX5) is a protein 
implicated in endosomal trafficking, antigen processing, and antiviral host 
defense, but its contribution to antibacterial immunity is unknown. Here, we 
show that SNX5-deficient mice exhibit increased mortality following low-dose 
aerosol Mtb infection despite unchanged pulmonary bacterial burden compared with 
wild-type mice. Snx5-/- mice developed exacerbated lung inflammation without 
major alterations in immune cell recruitment. In macrophages, Snx5 did not 
affect phagocytosis, vacuolar maturation, intracellular bacterial control, or 
global transcriptional responses to Mtb but was required for efficient major 
histocompatibility complex (MHC) class II antigen presentation. Snx5 deficiency 
was associated with reduced endolysosomal proteolysis and impaired MHC class II 
antigen presentation in vitro, resulting in reduced activation of 
antigen-specific CD4+ T cells without altering surface MHC class II abundance or 
costimulatory molecule expression. Together, these findings identify SNX5 as a 
regulator of MHC class II antigen presentation that influences inflammatory 
outcomes during pulmonary Mtb infection.
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BACKGROUND: Indonesia diagnoses roughly 24,000 multidrug-resistant tuberculosis 
(MDR-TB) cases each year, 8% of the world's total. Conventional treatment runs 
18-24 months, costs US$7,142-9,000 per patient, and succeeds in only 59% of 
cases. The WHO endorsed Bedaquiline-Pretomanid-Linezolid (BPaL) regimen has 
shown over 89% efficacy in controlled trials, but real-world health economic 
data from low- and middle-income countries remain scarce.
METHODS: We conducted a retrospective cohort study of 84 patients with MDR-TB, 
rifampicin-resistant TB (RR-TB), or pre-extensively drug-resistant TB 
(pre-XDR-TB) treated at Persahabatan Hospital, Jakarta, between 2021 and 2024. 
We compared treatment success, costs, and operational metrics against historical 
controls from 2018-2020. Statistical methods included chi-square tests, 
multivariate logistic regression, and incremental cost-effectiveness ratio 
(ICER) calculations, with sensitivity analyses across ±20% cost and ±10% 
efficacy ranges.
RESULTS: BPaL achieved 77.4% treatment success (65/84 patients) compared with 
59% in historical controls (p < 0.01). Per-patient costs dropped 67%, from 
US$7,142-9,000 to US$2,310. The ICER was US$311.4 per additional treatment 
success. Hospital stays shortened by 60% (10 versus 25 days; p < 0.01), and 
adherence climbed from 70% to 95.2% (p < 0.01).
CONCLUSIONS: BPaL is effective, affordable, and ready to scale. Integrating it 
into Indonesia's Jaminan Kesehatan Nasional (JKN) framework and expanding 
decentralised diagnostics could accelerate progress towards WHO End TB 2030 
targets. Our findings offer a replicable model for other low- and middle-income 
settings.
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BACKGROUND: Tuberculous meningitis (TBM), caused by Mycobacterium tuberculosis, 
is the most severe form of extrapulmonary tuberculosis and isassociated with 
high morbidity and mortality, particularly when diagnosis is delayed. Improved 
understanding of the metabolic alterations associated withTBM may support the 
development of novel diagnostic biomarkers and provide insights into disease 
pathophysiology.
METHOD: In this study, we applied anuntargeted two-dimensional gas 
chromatography-time-of-flight mass spectrometry (GC×GC-TOFMS) metabolomics 
approach to formalin-fixed, paraffin-embedded (FFPE) postmortem human brain 
tissue from 41 TBM cases and 36 tissue sections from 6 non-TBM control cases. 
Metabolomics data wereprocessed, normalized, and analyzed using multivariate and 
univariate statistical approaches, including principal component analysis (PCA) 
and partialleast squares-discriminant analysis (PLS-DA), with variable 
importance in projection (VIP) scores. These results were further correlated 
with patient clinical data.
RESULTS: Distinct metabolic profiles were observed between TBM and control 
tissues. Several metabolites were significantly reduced in TBM samples, 
particularly within the alkane and alkene classes, with additional decreases 
observed in metabolites associated with alcohols, fatty acids, lipids, 
carbohydrates, and amino acids. These metabolic alterations suggest substantial 
perturbations, primarily in the host lysine degradation pathway (linked to the 
kynurenine pathway), in TBM-affected brain tissue.
CONCLUSION: Collectively, these findings provide insight into the metabolic 
landscape of terminalTBM and suggest potential metabolic pathways that may 
contribute to disease pathophysiology. Further investigation of these metabolic 
signatures in accessible patient tissue and biofluids may support the 
development of biomarkers and inform future therapeutic strategies for TBM.
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PURPOSE: This study aims to report a case of tuberculosis involving central 
nervous system (CNS) discovered thanks to tubercular endophathlmitis.
METHODS: This is a case report.
OBSERVATION: A 14-year-old male presented with acute visual loss, ocular pain, 
and redness of the right eye following a recent stay in India. The clinical 
history was notable for prolonged fever, night sweats, and headache. 
Ophthalmological examination revealed severe intraocular inflammation consistent 
with panuveitis and endophthalmitis. Neuroimaging demonstrated a large 
ring-enhancing lesion in the right hemisphere with significant mass effect. 
Initial microbiological investigations, including vitreous sampling, were 
negative. A positive interferon-gamma release assay and radiological findings 
raised suspicion for disseminated tuberculosis, and Mycobacterium tuberculosis 
DNA was subsequently detected in vitreous samples after repeating a second 
vitrectomy. Antitubercular therapy was started and definitive diagnosis was made 
with biopsy of the brain lesion, which demonstrated positive cultures for 
drug-sensitive M. tuberculosis. The clinical course was complicated by retinal 
detachment, paradoxical enlargement of the cerebral tuberculoma, and 
postoperative neurological deficits requiring surgical intervention and 
rehabilitation.
CONCLUSION: This case highlights the diagnostic complexity of ocular and CNS 
tuberculosis and emphasizes the need for a high index of suspicion, repeated 
targeted sampling, and multidisciplinary management to achieve timely diagnosis 
and appropriate treatment.

Copyright © 2026 Nicola De Santi et al. Case Reports in Ophthalmological 
Medicine published by John Wiley & Sons Ltd.
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Tuberculosis is the most common cause of hospitalisation and death globally 
among people with HIV (PWH), even in the antiretroviral therapy era. Diagnosis 
of tuberculosis is challenging in PWH as bacillary load is lower in sputum and a 
high proportion have extrapulmonary or disseminated tuberculosis. The clinical 
features of tuberculosis in PWH are nonspecific and there is a wide differential 
diagnosis of other opportunistic infections. Tuberculosis progresses rapidly in 
people with advanced HIV disease, necessitating rapid diagnosis. In this 
narrative review, key changes are described in the diagnosis of HIV-associated 
tuberculosis in adults from 1990 until the present. Smear microscopy was the 
only rapid diagnostic test for tuberculosis until 2011, but its sensitivity is 
lower in PWH. Algorithms for diagnosing smear-negative tuberculosis had poor 
diagnostic accuracy, resulting in both underdiagnosis, which increased 
tuberculosis deaths, and overdiagnosis, leading to missed or delayed diagnosis 
of the opportunistic infections causing the symptoms. The evidence base for 
screening for HIV-associated tuberculosis is strong among ambulatory PWH, but 
screening algorithms have lower sensitivity in people on antiretroviral therapy. 
The development of novel rapid diagnostic tests (nucleic acid amplification 
tests and urine lipoarabinomannan lateral flow assay) for tuberculosis and the 
advent of antiretroviral therapy have dramatically changed the landscape of 
diagnosing HIV- associated tuberculosis, resulting in reductions in both 
tuberculosis incidence and deaths. Diagnostic challenges persist as none of the 
currently available rapid diagnostic tests have sensitivities that are ideal, 
and only one test (urine lipoarabinomannan detection) is both affordable and 
simple to perform at the point of care. Therefore, there is still a need for the 
development of novel, accurate and affordable point-of-care tests to improve the 
rapid diagnosis of HIV-associated tuberculosis.
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Tuberculosis (TB) remains the deadliest infectious disease globally, with gaps 
in case detection hindering its control. Active case-finding (ACF) comprises 
active screening of at-risk populations, including asymptomatic individuals, who 
constitute over half of TB prevalence in high-burden areas and who may 
contribute to community-based transmission. Common ACF models in community 
settings include door- to-door screening or mobile, vehicle-based screening 
using chest X-ray and/or molecular testing modalities. Other forms include 
healthcare facility-based screening and mass screening in congregate settings. 
The World Health Organization recommends ACF for communities with a TB 
prevalence of ≥0.5%, and its implementation is most effective in TB 'hot spots'. 
ACF can also be focused on specific at-risk groups such as household contacts 
and people living with HIV. Despite resource and logistical challenges, 
community-based ACF trials have demonstrated significant reductions in TB 
prevalence with repeated rounds of screening. In practice, however, 
community-based ACF is rarely undertaken by TB programmes in endemic countries, 
owing to limited funding ('willingness to pay') and a lack of context-specific, 
evidence-based operational guidance on ACF implementation. Therefore, the 
real-world effect of ACF will likely depend on implementation intensity, the use 
of scalable and accurate screening and diagnostic tools, and engagement with 
communities and health systems.
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BACKGROUND: Tuberculosis (TB) remains a major public health and socioeconomic 
challenge in the Western Pacific Region. Despite the expansion of universal 
health coverage (UHC), TB-affected households continue to face financial 
hardship. This study aimed to assess and compare financial protection mechanisms 
for TB services across the continuum of care in the region.
METHODS: We conducted a cross-sectional mixed-methods study in seven TB priority 
countries in the Western Pacific Region: Cambodia, China, Lao People's 
Democratic Republic, Mongolia, Papua New Guinea, the Philippines, and Viet Nam. 
Data were collected between January and March 2025 through a structured online 
questionnaire and semi-structured interviews with 21 key informants. Findings 
were analysed using a standardised health financing framework covering revenue 
raising, pooling, purchasing, and service coverage. Secondary data from the WHO 
Global TB finance database were used to assess funding composition and donor 
dependence.
RESULTS: Countries were mapped into three financing typologies: tax-funded 
systems, government-subsidised mixed systems, and insurance-based pooled 
systems. Total TB funding in 2023 varied widely, from US$3.7 million in the Lao 
People's Democratic Republic to US$1.08 billion in China. External donor 
dependence was high in the Lao People's Democratic Republic, Viet Nam, Cambodia, 
and Papua New Guinea, but minimal in China. Coverage of TB services was 
strongest for drug-susceptible TB treatment and weakest for radiology, 
hospitalisation, and services subject to social health insurance co-payments. TB 
preventive treatment and drug-resistant TB services were frequently sustained 
through donor financing. Interviews identified implementation barriers including 
pre-diagnostic user fees, reimbursement delays, fragmented purchasing, and 
incentives for unnecessary hospitalisation.
CONCLUSIONS: Expansion of UHC has not consistently translated into comprehensive 
financial protection for TB patients. While many TB services are nominally 
covered, patients remain exposed to costs through pre-diagnostic fees, 
co-payments, reimbursement limits, and donor-dependent service components. 
Strengthening financial protection requires integrating TB services into pooled 
domestic financing, removing avoidable cost-sharing for essential TB services, 
and aligning purchasing mechanisms with patient-centred TB care pathways.

© 2026. World Health Organization and Jeungeun Seo, Yerin Yu, Martin P Grobusch, 
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OBJECTIVE: To evaluate the effectiveness of Tuberculosis Treatment Support Tools 
(TB-TST), a patient centred digital adherence technology, in improving treatment 
outcomes among individuals with drug susceptible tuberculosis in Argentina.
DESIGN: Pragmatic, two arm, parallel randomised controlled trial.
SETTING: Four public reference hospitals in Buenos Aires, Argentina.
PARTICIPANTS: 555 patients aged ≥16 years with newly diagnosed drug susceptible 
tuberculosis, recruited between November 2020 and July 2023, randomised to 
standard of care (n=278) or standard of care plus TB-TST (n=277).
INTERVENTION: A mobile application that enabled daily adherence reporting, 
bidirectional messaging with treatment supporters, educational content, and a 
weekly urine based isoniazid test for verification of adherence. Participants 
and care givers were aware of their group assignment, but data collectors and 
data analysts were masked.
MAIN OUTCOME MEASURES: The primary outcome was treatment success (cure or 
treatment completion). Secondary outcomes included loss to follow-up. Analyses 
used intention-to-treat and per protocol approaches.
RESULTS: 525 participants (94.6% of the enrolled population) were included in 
the analysis after exclusion of 30 individuals who deviated from the protocol. 
In the intention-to-treat analysis, treatment success was higher in the 
intervention group (208/255; 82%) than in the control group (201/270; 74%). The 
risk difference was 7.1% (95% confidence interval 1.1% to 14.1%), and the risk 
ratio was 1.10 (1.00 to 1.20; P=0.04). Loss to follow-up was lower in the 
intervention group (17% v 24%; risk ratio 0.70, 0.50 to 0.98; P=0.04). Greater 
benefit was observed among female participants and those aged under 35 years.
CONCLUSIONS: A multifaceted, interactive digital adherence tool improved 
tuberculosis treatment outcomes, particularly among younger participants and 
women, showing feasibility and effectiveness in supporting adherence to 
tuberculosis treatment in low resource settings. Future research should evaluate 
the impact of app engagement, context factors such as the covid-19 pandemic, 
cost effectiveness, and use of the tool beyond tuberculosis in the management of 
chronic diseases. AI powered features and integrated mental health support may 
enhance the scalability and personalisation of care.
TRIAL REGISTRATION: ClinicalTrials.gov NCT04221789; International Registered 
Report Identifier DERR1-10.2196/28094.

© Author(s) (or their employer(s)) 2019. Re-use permitted under CC BY-NC. No 
commercial re-use. See rights and permissions. Published by BMJ.

DOI: 10.1136/bmj-2026-100195
PMID: 42562413 [Indexed for MEDLINE]

17. Lancet Microbe. 2026 Aug 6:101418. doi: 10.1016/j.lanmic.2026.101418. Online 
ahead of print.

Performance of a next-generation rapid lipoarabinomannan urine assay for 
tuberculosis in outpatients with and without HIV in South Africa and Uganda: a 
two-centre diagnostic accuracy study.

Hamasur B(1), Okunola AO(2), Sserubiri J(3), Nwamba WV(2), Abdulgader SM(2), 
Ignatowicz L(4), Rasool O(5), Nabatanzi R(6), Lorente SP(7), Giraldos D(7), 
Joloba M(3), Warren RM(2), Ssengooba W(8), Theron G(9).

Author information:
(1)Biopromic, Solna, Sweden; Department of Microbiology, Tumor and Cell Biology, 
Karolinska Institute, Solna, Sweden.
(2)DSI-NRF Centre of Excellence for Biomedical Tuberculosis Research; South 
African Medical Research Council Centre for Tuberculosis Research; Division of 
Molecular Biology and Human Genetics, Faculty of Medicine and Health Sciences, 
Stellenbosch University, Francie van Zijl Drive, Tygerberg, Cape Town, South 
Africa.
(3)Department of Medical Microbiology, Makerere University, Kampala, Uganda.
(4)Biopromic, Solna, Sweden.
(5)Turku Bioscience Centre, University of Turku and Åbo Akademi University, 
Turku, Finland.
(6)Department of Immunology and Molecular Biology, Makerere University College 
of Health Sciences, Kampala, Uganda.
(7)Operon, Cuarte de Huerva, Zaragoza, Spain.
(8)Department of Medical Microbiology, Makerere University, Kampala, Uganda; 
Makerere University Lung Institute (MLI), Kampala, Uganda.
(9)DSI-NRF Centre of Excellence for Biomedical Tuberculosis Research; South 
African Medical Research Council Centre for Tuberculosis Research; Division of 
Molecular Biology and Human Genetics, Faculty of Medicine and Health Sciences, 
Stellenbosch University, Francie van Zijl Drive, Tygerberg, Cape Town, South 
Africa. Electronic address: gtheron@sun.ac.za.

BACKGROUND: Non-sputum-based tuberculosis tests are a global priority because 
sputum-dependent diagnostics systematically miss populations at highest risk of 
disease, including people living with HIV. We evaluated the diagnostic accuracy 
of a next-generation urine lipoarabinomannan assay.
METHODS: In this two-centre diagnostic accuracy study, we enrolled adults aged 
18 years or older, regardless of their HIV status, with presumptive pulmonary 
tuberculosis, attending outpatient clinics in South Africa and Uganda. 
Participants who had received tuberculosis treatment within the previous 2 
months or had an unknown treatment history were excluded. Demographic and 
clinical data, including HIV status and CD4 cell count, were collected alongside 
urine, blood, and sputum. We compared the diagnostic accuracy of the Biopromic 
lipoarabinomannan assay (BP-LAM; Biopromic TB LAM, Biopromic, Solna, Sweden) and 
WHO-recommended Determine TB LAM Ag assay (LF-LAM; Abbott, Santa Clara, CA, USA) 
against an extended microbiological reference standard (eMRS; sputum Xpert 
MTB/RIF Ultra [Ultra; Cepheid, Sunnyvale, CA, USA], culture, or both). Sputum 
induction was available in South Africa. Secondary outcomes were diagnostic 
yield and accuracy stratified by subgroups (HIV, CD4 cell count stratum, 
country, and sputum scarcity status), including design-locked and prototype 
assays.
FINDINGS: We tested urine from 629 participants (282 from South Africa and 347 
from Uganda) collected between Oct 5, 2018, and March 11, 2022. 315 individuals 
with tuberculosis and a random selection of 314 without tuberculosis underwent 
urine testing. 250 (40%) of 626 participants were female and 376 (60%) were 
male; the median age was 34 years (IQR 19-60). BP-LAM had higher sensitivity 
than LF-LAM (63% [95% CI 58-69] vs 22% [18-27]; p<0·0001) and similar 
specificity (93% [90-96] vs 89% [85-92]; p=0·067). BP-LAM sensitivity was 
similar regardless of HIV status (67% [58-76] for people with HIV vs 62% [55-69] 
for people who were HIV-negative; p=0·39) but was higher in people with HIV and 
CD4 counts less than or equal to 200 cells per μL (79% [63-90] vs 58% [44-72] 
for people with HIV and CD4 count >200 cells per μL; p=0·041). Specificity of 
BP-LAM was significantly lower in people with HIV than in individuals who were 
HIV-negative (90% [83-94] vs 96% [92-99]; p=0·016). The design-locked BP-LAM had 
better specificity than the prototype (93% [90-96] vs 85% [80-88]; p<0·0001). 
Diagnostic yield was significantly higher for Ultra (82% [78-86]), followed by 
culture (72% [68-77]) in comparison with BP-LAM (61% [56-66]; p<0·0001), and 
LF-LAM yield was significantly lower (29% [24-33]; p<0·0001), with similar 
patterns across HIV status. BP-LAM yield was similar to that of Ultra when 
sputum induction was unavailable (67% [55-79] vs 64% [49-78]; p=0·82).
INTERPRETATION: BP-LAM showed higher sensitivity than LF-LAM, including in 
HIV-negative people, and identified a similar number of cases as sputum Ultra 
when sputum induction was unavailable. Further validation and implementation 
studies are warranted.
FUNDING: Global Health Technology Fund (GHIT) programme and EDCTP2 programmes 
supported by the EU.
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Community Advisory Boards (CABs), adopted from the HIV response, have become the 
most institutionalised form of community engagement in tuberculosis (TB) 
research. However, little work has examined the historical-political processes 
shaping their development or how these dynamics influence community 
participation in TB research governance. This qualitative study draws on 28 
semi-structured interviews with TB advocates, community engagement 
practitioners, and TB CABs representatives across countries and levels of global 
health governance. Using the metaphor of "space" drawn from participatory 
development, the analysis examines how CABs have emerged, evolved, and operated 
within TB research over time. CABs were initially mobilised by HIV activists to 
create spaces within TB research, as broader TB social movements had proven 
difficult to cultivate. As the CAB model became increasingly institutionalised 
as a formal engagement mechanism, they were intended to become sites for 
nurturing TB advocates and enabling their participation in research 
decision-making. However, sustaining these activist ambitions remained 
precarious as TB CABs were under-resourced and their knowledge transmission 
emphasised the technical over the radical, narrowing engagement into more 
operational and manageable forms. Within these tightly managed spaces, the 
difficulty of demonstrating the value of CABs reflects how the struggle for 
power redistribution has shifted from the politics of representation to that of 
evidence. TB CABs embodies communities' agency and creativity to insert and 
assert their voice within a biomedical landscape that structures their 
participation unequally. Reframing CABs as political and relational spaces 
rather than instrumental mechanisms may strengthen their transformative 
potential within TB research and policy.
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Tuberculosis (TB) continues to demand new chemotypes able to overcome acquired 
drug-resistance. Here, we designed and synthesized two related series of twenty 
3,5-dinitrophenyl-based 1,2-diacylhydrazines and their cyclic analogues, 
2,5-disubstituted 1,3,4-oxadiazoles, using 1,2-diacylhydrazine formation 
followed by cyclodehydration to the oxadiazole core. This approach proved 
decisive, as the oxadiazoles displayed a broader and markedly stronger 
antimycobacterial profile than their precursors. The synthesized derivatives 
inhibited drug-susceptible Mycobacterium tuberculosis H37Rv from 0.125 μM, 
retained potent activity against drug-resistant TB isolates (0.125-1 μM), and 
remained active against non-tuberculous mycobacteria (M. kansasii, M. avium), 
with 2-(3,5-dinitrophenyl)-5-(quinolin-6-yl)-1,3,4-oxadiazole 4t emerging as the 
most balanced lead across all strains tested. In addition to their anti-TB 
activity, selected oxadiazoles also displayed complementary antibacterial 
effects, particularly against Gram-positive bacteria including MRSA and 
Staphylococcus epidermidis (MIC values from 31.25 μM), whereas antifungal 
activity was generally limited. Importantly, the most active compounds combined 
high antimycobacterial potency with low cytotoxicity, and haemolytic activity 
was also low. Taken together, these data identify 3,5-dinitrophenyl-substituted 
1,3,4-oxadiazoles as a synthetically accessible and highly promising platform 
for further development of selective anti-TB agents.
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A 28-year-old man with HIV (diagnosed eight years prior, last CD4 count 23 
cells/mm3) and prior tuberculosis (cured, then confirmedly reinfected with 
treatment default) presented with cachexia, diarrhea, chest pain, and tachypnea 
with increased work of breathing that required orotracheal intubation. Admission 
chest CT showed extensive bilateral consolidations with air bronchograms, 
suggestive of previous mycobacterial infection and/or possible new bacterial 
infection. Initially managed as sepsis, blood cultures grew Rhodococcus equi 
(four samples). Molecular testing confirmed Mycobacterium tuberculosis in sputum 
and tracheal aspirate, establishing coinfection and exceeding the similarities 
in acid-fast staining, clinical, and radiological findings between the two 
organisms. Treatment included antituberculosis therapy associated with 
clarithromycin and vancomycin (14 days). The patient achieved complete clinical 
improvement with partial radiological resolution (residual cavitations). He was 
discharged after 25 days, but was lost to follow-up and died three months later 
from probable septic shock. This report highlights a rare M. tuberculosis/R. 
equi coinfection in an immunosuppressed patient, emphasizing diagnostic 
challenges and the importance of therapeutic adherence in advanced HIV.
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Metformin is under investigation as adjunctive host-directed therapy for 
tuberculosis (TB), which might interact with first-line TB treatment. We used 
population pharmacokinetic modeling to assess whether metformin alters 
first-line TB-drug pharmacokinetics in HIV/TB-coinfected adults without 
diabetes. Rifampicin, isoniazid, and pyrazinamide pharmacokinetics were 
investigated in participants from a randomized clinical trial of adjunctive 
metformin (500 mg twice daily to week 12) in adults starting HIV-associated TB 
treatment. Antiretroviral therapy (ART)-naïve participants initiated 
dolutegravir-based ART within 8 weeks. Intensive and semi-intensive sampling was 
conducted at week 5; concentration-time data were analyzed using non-linear 
mixed-effects modeling. Data from 78 individuals (43 receiving metformin, median 
weight 60.8 kg, 62.8% male, 79.5% on ART) were analyzed. Rifampicin and 
pyrazinamide were described by one-compartment models with linear elimination; 
typical clearances were 15.8 L/h (95% CI: 13.5-18.7) and 3.88 L/h (95% CI: 
3.54-4.08), respectively. Isoniazid followed a two-compartment model with a 
mixture model for acetylator status; clearance was 10.5 L/h (95% CI: 9.44-11.9) 
in slow acetylators and 28.8 L/h (95% CI: 25.6-31.0) in fast/intermediate 
acetylators. Metformin reduced isoniazid bioavailability by 15.6% (95% CI: 
4.45-26.4%, P < 0.009) and rifampicin bioavailability by 24.0% (95% CI: 
7.83-36.3%, P < 0.007), decreasing the area under the curve from 0 to 24 h from 
18.2 to 15.6 mg·h/L and from 35.9 to 27.1 mg·h/L, respectively. No significant 
effect on pyrazinamide was detected. We found that non-diabetic patients on 
metformin had lower isoniazid and rifampicin bioavailability. Lowered rifampicin 
exposure might be clinically relevant; simulations suggest that this could be 
offset by a single 150 mg rifampicin dose.CLINICAL TRIALSThis study is 
registered with ClinicalTrials.gov as NCT04930744.
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INTRODUCTION: Post-tuberculosis (TB) lung disease is a major cause of long-term 
respiratory morbidity despite microbiological cure. Smoking may exert an 
additional detrimental effect on pulmonary function and exercise capacity in 
these patients; however, comparative data between smokers and nonsmokers remain 
limited. The study aimed to evaluate and compare pulmonary function and exercise 
capacity among pulmonary TB sequelae patients between smokers and nonsmokers.
METHODS: This hospital-based cross-sectional study was conducted in the 
Department of Pulmonary Medicine at a tertiary care hospital in Chengalpattu 
District, Tamil Nadu, India, from June 2024 to November 2025. A total of 110 
post-TB patients (55 smokers and 55 nonsmokers) were included. Ethical approval 
was obtained from the Institutional Human Ethics Committee (IEC No. 994/24; 
dated April 22, 2024), and written informed consent was obtained. Pulmonary 
function was assessed using spirometry (forced expiratory volume in 1 s [FEV1], 
forced vital capacity [FVC], FEV1/FVC, peak expiratory flow rate [PEFR]), and 
functional capacity was evaluated using the 6-min walk test and Modified Borg 
Dyspnea Scale. Data were analyzed using SPSS version 29, with P < 0.05 
considered statistically significant.
RESULTS: The majority of participants were aged 40-60 years, with no significant 
age difference between the groups (P = 0.593). Smokers were predominantly male 
(87.3%) compared to nonsmokers (P < 0.001). Underweight status was more common 
among smokers (23.6% vs. 9.1%, P = 0.019). Smokers demonstrated significantly 
lower FEV1 (P = 0.027), FEV1% predicted (P = 0.001), FEV1/FVC ratio (P = 0.009), 
and PEFR (P < 0.001). Obstructive ventilatory defects were more common among 
smokers (43.6% vs. 23.6%, P = 0.028). Six-minute walk distance was significantly 
lower in smokers (398.2 ± 63.0 m) compared to nonsmokers (441.6 ± 58.5 m) (P < 
0.001), and Borg dyspnea scores were significantly higher (P < 0.001).
CONCLUSION: Smoking significantly worsens pulmonary function and exercise 
capacity in patients with post-TB sequelae, acting as an additive risk factor 
for long-term respiratory impairment. Integration of smoking cessation and 
pulmonary rehabilitation into post-TB care is essential.
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Anti-TNF-α therapies are associated with an increased risk of tuberculosis, 
mainly via the reactivation of latent Mycobacterium tuberculosis. Primary 
zoonotic Mycobacterium bovis infection is rare and diagnostically challenging, 
particularly in immunosuppressed patients. We report a case of disseminated 
Mycobacterium bovis infection in a man receiving long-term adalimumab for 
psoriasis, complicated by diagnostic delay, suspected hemophagocytic 
lymphohistiocytosis, and immune reconstitution inflammatory syndrome (IRIS), 
resulting in a challenging treatment course. Epidemiological history revealed 
recent travel to Turkey and ingestion of unpasteurized dairy products. This case 
highlights the need for ongoing exposure assessment, sustained clinical 
awareness, and individualized therapeutic strategies throughout immunomodulatory 
treatment.
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BACKGROUND: Low- and middle-income countries face a growing dual burden of 
communicable and non-communicable diseases, while services remain vertically 
organised. In Nigeria, tuberculosis (TB) services are established at primary 
care level, whereas access to cardiovascular disease (CVD) and chronic 
respiratory disease (CRD) care remains limited in rural settings. Artificial 
intelligence (AI) enabled chest X-ray can integrate TB screening with 
identification of other cardiopulmonary abnormalities at community level. We 
describe the screening outcomes and referral cascade of a community-based, 
AI-enabled integrated programme.
METHODS: We conducted a non-randomised descriptive study using routinely 
collected programme data from five Local Government Areas in Ebonyi and Nasarawa 
States, January 2023 to December 2024. Community outreach used portable digital 
chest X-ray with AI software to screen individuals aged six years and above. 
People with presumptive TB underwent Xpert MTB/RIF (Mycobacterium 
tuberculosis/rifampicin) testing on the GeneXpert platform, while non-TB 
radiographic abnormalities were referred for further evaluation. Descriptive 
analyses summarised screening yield, diagnostic outcomes, and linkage to care.
RESULTS: In total, 9,585 individuals were screened through 93 outreach 
activities, and 3,166 (33%) chest radiographs were flagged as abnormal by AI. 
Overall, 1,336 were classified as having presumptive TB, of whom 1,123 (84%) 
produced sputum for Xpert MTB/RIF testing. 204 were diagnosed with 
bacteriologically confirmed TB, and 194 (95%) were initiated on treatment. A 
further 199 people were clinically diagnosed with TB following radiologist 
and/or clinical review. Among abnormal radiographs, 2,367 (75%) showed features 
suggestive of CVDs or CRDs. All such individuals were referred to tertiary 
facilities; however, only 12% completed the referral. Programmatic adaptations 
supported TB linkage but had limited impact on non-TB referral completion.
CONCLUSIONS: AI-enabled community chest X-ray screening is feasible for TB case 
finding in rural Nigeria and achieves high linkage to TB treatment. Chest 
radiography also identified many abnormalities requiring further evaluation for 
CVD and CRD, most not confirmed within the study. Limited decentralisation of 
non-communicable disease services constrains care continuity for CVDs and CRDs. 
Integrated screening programmes should be paired with strengthened primary 
healthcare capacity, complementary tools such as blood pressure measurement, and 
context-specific community engagement strategies.
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Mycobacterial skin and soft tissue infections (SSTIs) represent a diagnostically 
challenging and heterogeneous group of diseases caused by nontuberculous 
mycobacteria (NTM), M tuberculosis complex, and M leprae. This review will focus 
on SSTIs caused by NTM. Rapidly growing mycobacteria predominate in iatrogenic 
and health care-associated infections, while M marinum and M ulcerans are linked 
to aquatic exposure. Diagnostic delay remains a universal challenge due to 
nonspecific presentations and the need for specialized laboratory techniques. 
Treatment requires pathogen-specific combination regimens. This review 
summarizes the epidemiology, clinical manifestations, diagnostic approach, and 
treatment strategies of mycobacterial SSTIs, with emphasis on NTM.
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The Mycobacterium tuberculosis (MTB) complex (MTBC), the causative agent of 
tuberculosis (TB), remains a significant global health challenge, with an 
estimated 10.7 million cases diagnosed and 1.23 million deaths in 2024, 
according to the WHO. In this context, enhancing TB case detection using 
sensitive and rapid diagnostic methods is essential. Here, we compared the 
performance of two automatic polymerase chain reaction-based platforms endorsed 
by the WHO for MTB diagnosis: Truenat® MTB Plus/RIF-Dx/INH and Gene Xpert® 
MTB/XDR. By analyzing 95 clinical specimens (including pulmonary and 
extrapulmonary samples) using Gene Xpert MTB/XDR as the gold standard, the 
Truenat platform showed an overall accuracy of 98.9% and excellent agreement for 
MTB detection (Kappa Cohen = 0.975), excellent agreement for isoniazid 
resistance (Kappa Cohen = 0.972), and very good agreement for rifampicin 
resistance (Kappa Cohen = 0.905). The values for sensitivity and specificity 
were 96.5% and 100% for Truenat MTB Plus, respectively; 95.8% and 100% for 
Truenat MTB-INH, respectively; and 91.7% and 98.8% for Truenat MTB-RIF. This 
study is the first bench-to-bench clinical performance evaluation of the Truenat 
platform for MTB diagnosis done in Ecuador, showing its potential as an 
alternative sensitive and specific automatic diagnostic platform for MTB 
diagnosis and drug resistance testing. Considering that this study was done at 
the National Reference Laboratory for Mycobacteria in Ecuador, the Ministry of 
Public Health should develop further studies with larger sample sizes to 
consider Truenat platforms besides Gene Xpert as reliable diagnostic tools for 
the national strategy for TB control.
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Tuberculosis (TB) comorbidities and multimorbidity - the presence of two or more 
concurrent diseases or health conditions - are major contributors to TB 
incidence and mortality. We investigated the prevalence and associated mortality 
of TB comorbidities and multimorbidity in South Africa. We conducted a 
prospective cohort study of adults ≥15 years with bacteriologically-confirmed 
pulmonary TB, nested within a trial in two provinces of South Africa. We 
investigated five TB key comorbidities (HIV, undernutrition, diabetes, smoking 
and alcohol use), and assessed all-cause mortality over 15 months using Cox 
regression. TB comorbidity was defined as TB with one comorbidity, and TB 
multimorbidity as TB with two or more comorbidities. Of 1997 participants, 1896 
(95%) had mortality data available at 15 months. Median age was 38 (IQR 29-48) 
years, 1203/1997 (60%) were male, 86·2% (95% CI 84·6-86·6) had TB comorbidity 
and 47·5% (45·3-49·7) had TB multimorbidity. TB comorbidity peaked in 
participants aged 40-49 years (93% [90-95]), was more prevalent in men vs women 
(90%[88-91] vs 81%[78-84], p < 0·001), and in urban vs rural areas (88%[86-90] 
vs 84%[81-86], p = 0·005). Mortality was higher for participants with TB 
multimorbidity with two (16·0%[13·0-18·8], HR 1·88[1·20-2·95], p = 0·006) and three or more (19·9%[14·9-24·6], HR 2·58[1·56-4·24], p < 0·001) TB key 
comorbidities than those with no comorbidities (11·2%[7·17-15·0]) or TB 
comorbidity (10·6% [8·32-12·8]). The joint population attributable fraction for the TB key comorbidities on mortality was 60·0% (49·6-69·2%). TB comorbidities and multimorbidity are highly prevalent and significantly associated with mortality. People with TB should be offered screening and management of 
comorbidities to reduce their risk of death.
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The global burden of multidrug-resistant tuberculosis (MDR-TB) and the rising 
incidence of nontuberculous mycobacterial (NTM) infections highlight the urgent 
need for innovative therapeutic strategies. Current treatments are prolonged, 
toxic, and increasingly compromised by resistance and limited diagnostic 
capacity. This review focuses on emerging therapeutic strategies against 
Mycobacterium tuberculosis (Mtb) and highlights evidence relevant to NTM 
whenever available. Specifically, it explores direct anti-mycobacterial small 
molecules, including the optimization of drug classes, such as 
hydrazide-hydrazones, isoniazid derivatives, nitrofurans, multicomponent forms, 
and metal complexes, as well as emerging chemical entities in early-stage 
development. These compounds target essential bacterial enzymes such as 
decaprenylphosphoryl-β-d-ribose oxidase (DprE1), enoyl acyl carrier protein 
reductase (InhA), and deoxyribonucleic acid (DNA) gyrase inhibitors, offering 
promising avenues for overcoming resistance. The review also examines natural 
products and phytochemicals, including siderophore inhibitors, plant-derived 
compounds, and essential oils. Non-classical strategies such as antimicrobial 
peptides (AMPs) and phage therapy are also discussed. Finally, we discuss the 
expanding field of host-directed therapies (HDTs), which aim to modulate the 
host immune response to enhance mycobacterial clearance and reduce tissue 
damage. Ultimately, advancing mycobacterial treatment will require integrated, 
mechanism-based regimens that combine new compounds with HDTs and improved 
delivery systems. Although therapeutic innovation for NTM has lagged, adapting 
promising TB-focused compounds and implementing NTM-specific screening and 
validation frameworks are essential. Collaborative efforts across academia, 
industry, and the public health sector will be key to translating these advances 
into shorter, safer, and more effective therapies that address the complexity of 
mycobacterial disease and the rise of antimicrobial resistance.
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BACKGROUND: Tuberculosis (TB) remains a major public health challenge in Africa; 
however, conventional statistical approaches often fail to capture diagnostic 
uncertainty, spatial heterogeneity, and complex disease dynamics, limiting 
evidence-based decision-making. This review synthesizes the application and 
performance of advanced statistical and computational methods for TB diagnosis 
and treatment outcomes in Africa.
METHODS: Following the PRISMA 2020 guidelines, we systematically searched PubMed 
and Scopus for peer-reviewed studies (2010-2025) conducted in Africa that 
applied advanced methods, including Bayesian models, machine learning (ML) 
algorithms, spatiotemporal analyses, time-series models, and multistate or 
survival frameworks. Study selection, data extraction, and quality appraisal 
were independently conducted by multiple reviewers using the Joanna Briggs 
Institute tools. Findings were synthesized narratively because of substantial 
methodological heterogeneity.
RESULTS: Twenty-seven studies from nine African countries were included. 
Bayesian hierarchical, geostatistical, and latent class models improved 
estimation of TB incidence, mortality, and diagnostic accuracy by accounting for 
uncertainty, imperfect reference standards, and sparse data. Spatiotemporal 
analyses consistently identified geographic TB and TB-HIV hotspots linked to low 
Bacillus Calmette-Guérin vaccine coverage, illiteracy, and urban crowding as 
risk factors. Time-series models quantified the significant decline in TB 
notifications during the COVID-19 disruptions. ML approaches, particularly 
random forests, outperformed traditional regression in predicting latent TB 
infection and treatment outcomes. Drug resistance, notably to bedaquiline and 
levofloxacin, showed clear spatial clustering and dynamic progression patterns.
CONCLUSIONS: Advanced statistical and computational methods are increasingly 
improving TB diagnosis, prognosis, and treatment insights in Africa by capturing 
complex patterns beyond classical models, but their broader impact is limited by 
data gaps, heterogeneity, and insufficient validation, highlighting the need for 
high-quality, multi-country research and stronger implementation frameworks.
PROSPERO ID: CRD420251160248.
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INTRODUCTION: Latent tuberculosis infection (LTBI) screening plays a vital role 
in global efforts to eliminate tuberculosis (TB). While LTBI treatment has been 
associated with lower rates of reactivation of TB and all military branches 
screening programs for LTBI screening, there is limited military data on factors 
associated with screening positivity and treatment completion.
MATERIALS AND METHODS: This retrospective study examined positive 
Quantiferon-Plus (QFT-Plus) assays in the San Antonio Military Health System 
between January 2022 and June 2024. Electronic medical records were reviewed for 
information, including demographics, indications for testing, TB risk factors, 
deployment and travel history, quantitative QFT-Plus results, final diagnosis, 
and treatment course. QFT-Plus assays were considered false positive in patients 
with repeat tests that were negative.
RESULTS: A total of 6,321 QFT-Plus assays were performed in the study period 
with 192 (3%) unique patients identified to have positive QFT-Plus assays. 
Ninety-seven (51%) patients were ultimately diagnosed with LTBI with most 
patients being active-duty military. The most common indication for testing was 
occupational screening, such as for health care workers. Patients with an 
initial greater TB-nil value were more likely to have true disease rather than a 
false positive (0.968 [0.52-3.5] vs. 0.435 [0.38-0.62], P = .0007). Of patients 
diagnosed with LTBI, a total of 58 (60%) initiated treatment and 41 (42%) had 
documented completion of treatment. Factors associated with incomplete treatment 
were use of an isoniazid-only regimen (n = 6, 60% non-completion rate) and 
reassignment to a new duty station after LTBI diagnosis (n = 11, 79% 
non-completion rate).
CONCLUSIONS: This study offers a modern evaluation of LTBI screening in a 
military setting and provides targets for future interventions including those 
who change duty stations or use an isoniazid-based regimen. Military clinicians 
should be aware that patients with a low positive TB-nil on QFT-Plus assays are 
frequently false positive and require repeat testing.
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Fluvastatin is extensively metabolized by CYP2C9, which is induced by rifampin 
over several weeks, leading to a concentration decline. However, since rifampin 
is a potent inhibitor of the primary first-pass hepatic statin uptake 
transporter, the organic anion transporting polypeptide 1B1 (OATP1B1), 
simultaneous administration has been shown to significantly increase statin 
exposure. We report a previously fluvastatin-tolerant 63-year-old woman with 
nonalcoholic steatohepatitis who developed statin-induced rhabdomyolysis four 
weeks after the initiation and co-administration of rifampin for tuberculosis. 
After both medications were stopped, the patient showed clinical and biochemical 
improvement. While this report is the first to describe a clinical outcome of 
this interaction, multiple pharmacokinetic studies have demonstrated opposing, 
time-dependent rifampin effects on statin concentrations. Safe management of 
this challenging interaction includes statin dose reduction and/or separate 
administration upon rifampin initiation until the anticipated onset of CYP 
induction, followed by careful and gradual dose titration with monitoring of 
both effectiveness and toxicity.
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Tuberculosis (TB), caused by Mycobacterium tuberculosis (Mtb), remains a major 
global health challenge due to persistent diagnostic gaps. CRISPR-Cas-based 
diagnostics have emerged as highly sensitive and programmable platforms for 
nucleic acid detection, enabling rapid identification of Mtb targets, including 
drug-resistance-associated mutations. These systems integrate isothermal 
amplification, diverse Cas effectors, and multiple signal readout strategies to 
achieve high analytical performance. This review provides a comparative analysis 
of clinically evaluated CRISPR-based TB diagnostic platforms, highlighting 
substantial variability in assay design, performance, and translational 
readiness. While many platforms demonstrate strong analytical sensitivity, their 
implementation remains constrained by workflow complexity and limited 
integration into true point-of-care formats. This highlights that successful 
clinical translation of CRISPR-based TB diagnostics is determined more by 
real-world adaptability than by analytical performance alone. The current review 
presents a comparative analysis of CRISPR-based diagnostic platforms for 
tuberculosis, evaluating the variability in assay design, analytical and 
clinical performance, and translational readiness across currently available 
systems.
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There is a recognized interference between the single intradermal cervical 
comparative tuberculin (SICCT) test used for bovine tuberculosis surveillance 
and the paratuberculosis milk ELISA. Current UK guidance recommends a minimum 
interval of 42-60 d between a SICCT test and a paratuberculosis milk ELISA. 
However, recent research suggested that the post-SICCT antibody response may be 
greater in cows at high risk of Mycobacterium avium ssp. paratuberculosis (MAP) 
shedding (i.e, with an increased likelihood of shedding MAP in feces), leading 
to advisory guidance that high-prevalence herds could shorten the testing 
interval to improve ELISA sensitivity. If post-SICCT antibody increases also 
occur in cows not at high risk of MAP shedding, due to nonspecific 
cross-reactive stimulation rather than anamnestic MAP-specific responses, 
false-positive results would increase. This observational study aimed to 
evaluate the association between the SICCT-ELISA interval and the milk ELISA 
sample-to-positive (S/P) ratio, separately for case cows classified as high risk 
of MAP shedding and control cows, and to determine whether this association 
varied across herd-years with high (≥10%) and low (≤2%) annual paratuberculosis 
antibody prevalence. Individual cow milk ELISA records from 518 UK dairy herds 
(2012-2023; 1,226,709 tests from 340,839 cows) were matched to SICCT test 
records. Generalized additive models were fitted separately for case and control 
cows under 2 case definitions: the industry-standard MAP shedding risk 
classification (2 positive milk ELISA results in the previous 4 tests), and a 
more stringent progression-based definition requiring sustained positive or 
negative testing histories. Additional models were fitted using data from the 
high- and low-prevalence subsets. Apparent test performance characteristics were 
estimated across SICCT-ELISA intervals. Contrary to previous findings, both case 
and control cows exhibited similar antibody responses after a SICCT test, with 
S/P ratios peaking around 18-22 d in both groups. In the prevalence-stratified 
analyses, this increase in S/P ratios after the SICCT was observed in control 
cows from both high- and low-prevalence herd-years. At the 0-14 d SICCT-ELISA 
interval, apparent positive predictive value was lower compared with the 60-90 d 
reference across all prevalence levels: 50.8% vs 67.7% in high-prevalence 
herd-years, 57.4% vs 63.3% in medium-prevalence herd-years, and 39.1% vs 48.9% 
in low-prevalence herd-years. In high-prevalence herd-years, each additional 
true positive at this interval was associated with approximately 3.3 additional 
false positives, whereas in low- and medium-prevalence herd-years, there was no 
overall increase in true positives. Overall, these results do not support 
shortening the SICCT-ELISA testing interval below the current guidelines.
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BACKGROUND: Tuberculosis (TB) incidence peaks in women during their reproductive 
years and is a leading cause of maternal mortality. Pregnant women with TB have 
a high risk of failure to initiate TB treatment and poor TB treatment and 
pregnancy outcomes. We determined the time to treatment initiation in pregnant 
women diagnosed with TB in a routine programmatic setting.
METHODS: Using routine linked electronic data, we identified women 15-45 years 
of age with laboratory-confirmed and/or clinically diagnosed TB, October 
2018-December 2020, in two high-burden sub-districts in Cape Town, South Africa. 
We compared demographic and clinical characteristics in women with TB by 
pregnancy status, used time-to-event analysis to determine the time from TB 
diagnosis to initiation of antituberculosis treatment and Cox regression to 
assess determinants of treatment initiation.
RESULTS: Of 5,459 women diagnosed with TB, 292 (5.3%) were pregnant. The median 
age for pregnant women was 28.6 years (interquartile range [IQR]: 23.7-33.7) and 
non-pregnant women 31 years (IQR:25.2-36.5). HIV prevalence was similar in 
pregnant (177/292; 60.6%) vs non-pregnant (3200/5167; 61.9%) women. Median time 
to treatment initiation was two days for pregnant and non-pregnant women. Most 
(92% of non-pregnant and 89% of pregnant) women initiated treatment within the 
first month after their TB diagnosis, after which the rate plateaued in both 
groups. Time to treatment initiation over 6 months was statistically different 
(Kaplan Meier Log-rank test, p = 0.0064) with pregnant women lagging behind 
non-pregnant women.
CONCLUSIONS: More than 5% of women diagnosed with TB were pregnant at the time 
of TB diagnosis. While pregnant women with TB were appropriately initiated on 
treatment, almost 15% were never started on treatment and there were delays in 
treatment initiation. While strategic interventions to prioritise early 
treatment initiation are needed, there should be a specific focus on pregnant 
women who have not initiated treatment within one month after TB diagnosis.
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AIM: To compare the diagnostic yield of 8G and 11G bone biopsy needles in 
tubercular spondylitis (TBS).
MATERIALS AND METHODS: 50 patients (mean age-40. years; males-27), suspected of 
TBS based on clinical and MRI features, underwent transpedicular biopsies under 
fluoroscopic guidance with 8G or 11G needles after randomization. The samples 
were evaluated on histology (chronic inflammation, granulomas, caseous necrosis 
and giant cells), GeneXpert, Polymerase Chain Reaction (PCR) and liquid cultures 
and categorised into diagnostic, non-specific and inadequate groups. Any 
procedure related complications (pneumothorax, puncture site infection, hematoma 
or increased pain) were recorded.
RESULTS: There were 25 patients in each group. One patient in the 8G group 
experienced procedure-related pneumothorax. Of the three microbiological tests 
(GeneXpert, PCR, Liquid Culture), at least one test was found to be positive in 
32% (n=8) of 8G group and 24% (n=6) of the 11G group samples (p>0.05). 
Histopathology was suggestive of tuberculosis for TB in 40% (n=10) of 8G group 
and 36% (n=9) of 11G group samples (p=0.88). Overall, the samples in 8G and 11G 
groups were diagnostic in 13 and 12 patients, non- specific in 10 and 9 
patients, and inadequate in 2 and 4 patients respectively, with no statistically 
significant difference between groups (p=0.62).
CONCLUSION: The study showed no significant difference in complications and 
diagnostic yield of biopsies performed using 8G and 11G needles in patients with 
tuberculous spondylitis.
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An efficient and green protocol for the multicomponent one-pot synthesis of [1, 
3] oxazine derivatives has been achieved by encapsulating a biomolecule on a 
solid magnetic support. This methodology encompasses mild reaction conditions, 
ease of catalyst separation, and catalyst reusability. Further, the use of 
ultrasonic energy in the reaction not only led to improved yield but also to a 
shorter reaction time. Preliminary biological evaluation of the prepared 
compounds reveals that some of the derivatives exhibited interesting 
anti-tubercular and anti-microbial activity towards the Mycobacterium 
tuberculosis H37Rv strain, Bacillus subtilis, Escherichia coli, Klebsiella 
pneumoniae, Staphylococcus aureus and Candida albicans, The compound 
3-Cyclohexyl-3,4-dihydro-2H-naphtho[2,1-e] [1, 3] oxazine (4d) exhibited an MIC 
value of 15.6 μg/mL, equivalent to that of the standard Fluconazole against 
Candida albicans. An improved MIC value of 15.6 μg/mL was displayed for Bacillus 
subtilis as compared to the standard value of Chloramphenicol and an MIC value 
of 1.57 μg/mL against Mycobacterium tuberculosis H37Rv, which is near-equivalent 
to that of Ethambutol. While for 4-(6-chloro-7-methyl-2H-benzo[e] [1, 3] 
oxazin-3(4H)-yl) benzonitrile (9b), it showed an MIC value of 31.25 μg/mL which 
is equivalent to that of the standard Chloramphenicol and an MIC value of 3.25 
μg/mL against Mycobacterium tuberculosis H37Rv.
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OBJECTIVES: Tuberculosis remains a major public health problem in low- and 
middle-income countries and is closely associated with poor nutritional status 
among patients. Undernutrition in patients with tuberculosis contributes to 
adverse treatment outcomes, increased morbidity, and delayed recovery. However, 
evidence on the magnitude of undernutrition and its associated factors among 
patients with tuberculosis in Somalia is limited. This study aimed to assess the 
prevalence of undernutrition and identify associated factors among adults with 
tuberculosis.
METHODS: An institution-based cross-sectional study was conducted among 362 
patients with tuberculosis who attended selected tuberculosis treatment 
facilities. Data were collected using a structured questionnaire covering 
sociodemographic, household, dietary, clinical, and treatment-related factors. 
Anthropometric measurements were obtained using standardized procedures, and 
body mass index was calculated to assess nutritional status. Undernutrition was 
defined as a body mass index of <18.5 kg/m². Bivariate and multivariable 
logistic regression analyses were performed to identify factors associated with 
undernutrition, and adjusted odds ratios (AORs) and 95% confidence intervals 
(CIs) were reported.
RESULTS: The prevalence of undernutrition among patients with tuberculosis was 
37.6% (95% CI, 31.5-41.2). In the multivariable analysis, female sex (AOR = 
3.93; 95% CI, 1.84-4.81), household size of 5 or more members (AOR = 3.15; 95% 
CI, 1.92-5.17), rural residence (AOR = 5.49; 95% CI, 3.16-9.28), extrapulmonary 
tuberculosis (AOR = 3.56; 95% CI, 1.93-6.27), continuation phase of treatment 
(AOR = 3.10; 95% CI, 1.92-4.11), treatment duration (AOR = 3.82; 95% CI, 
2.09-5.30), and poor treatment adherence (AOR = 4.71; 95% CI, 2.81-8.02) were 
significantly associated with undernutrition.
CONCLUSION: Undernutrition was highly prevalent among adults with tuberculosis. 
Both sociodemographic and treatment-related factors were independently 
associated with undernutrition. These findings highlight the importance of 
integrating routine nutritional assessments and targeted nutritional support 
into tuberculosis care services.
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Tuberculosis, a highly contagious airborne infection caused by Mycobacterium 
tuberculosis, can affect any organ system, although the lungs are most commonly 
involved. It continues to be a major cause of morbidity and mortality among 
children and adolescents, particularly in low- and middle-income countries. 
Diagnosing tuberculosis in Sub-Saharan Africa remains challenging because of its 
diverse clinical manifestations, atypical presentations, varying disease forms, 
and limited access to diagnostic resources. This case series highlights the 
occurrence of large pulmonary mass-like opacities due to M tuberculosis in 
children that can closely mimic neoplastic lesions. The pseudotumoral 
presentation of pulmonary tuberculosis is a rare but clinically significant form 
that resembles lung neoplasms and poses a considerable diagnostic challenge, 
particularly in pediatric patients. We report 7 cases of pseudotumoral pulmonary 
tuberculosis in children presenting with varying clinical manifestations. In 
each case, a pulmonary mass-like opacity was identified on chest radiography or 
computed tomography imaging and was subsequently confirmed as pulmonary 
tuberculosis. Diagnosing tuberculosis in children remains particularly 
difficult, especially in resource-limited settings. In endemic regions, 
maintaining a high level of clinical suspicion and correlating clinical findings 
with radiologic, laboratory, and histopathologic investigations are essential 
for timely and accurate diagnosis. Early recognition and prompt treatment of 
tuberculosis are crucial not only for reducing morbidity and mortality but also 
for preventing disease transmission.
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BACKGROUND: Adrenal tuberculosis remains a leading cause of primary adrenal 
insufficiency in tuberculosis-endemic regions. Its clinical presentation is 
often insidious and non-specific, leading to significant diagnostic delays. 
Gastrointestinal symptoms, though common in adrenal insufficiency, may dominate 
the clinical picture and direct attention away from the underlying endocrine 
disorder.
CASE SUMMARY: A 40-year-old Ethiopian woman presented with a five-month history 
of intermittent abdominal pain and recurrent non-bloody vomiting. Associated 
symptoms included myalgia, arthralgia, intermittent low-grade fever, night 
sweats, and significant unintentional weight loss. She had multiple outpatient 
and emergency department visits and was repeatedly treated with proton pump 
inhibitors and different medications for an unspecified rheumatologic condition, 
with no definitive diagnosis established. On admission, she was hypotensive with 
laboratory evaluation revealing hyponatremia and severe hyperkalemia. Morning 
serum cortisol was markedly reduced along with elevated ACTH, supporting the 
diagnosis of adrenal insufficiency. HIV serology was negative. Pre and post 
contrast computed tomography demonstrated bilateral enlarged heterogeneously 
hypo-attenuating adrenal glands with internal punctate calcifications and thin 
peripheral rim-like enhancement. The patient was initiated on anti-tuberculous 
therapy with glucocorticoid and mineralocorticoid replacement. At one-month 
follow-up, the patient reported marked clinical improvement with complete 
resolution of vomiting, improved appetite, decreased fatigue, and ability to 
resume usual daily activities.
CONCLUSION: This case highlights the importance of considering adrenal 
tuberculosis in patients from endemic regions presenting with unexplained 
chronic gastrointestinal symptoms, constitutional features, and electrolyte 
abnormalities. A high index of suspicion is essential for timely diagnosis and 
treatment.
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Truenat MTB Plus assay along with dedicated chips for rifampicin and isoniazid 
can aid in TB elimination efforts by establishing diagnosis of drug-resistant 
extrapulmonary tuberculosis (EPTB). 600 EPTB samples (125 
microbiologically-confirmed, 275 clinically-suspected and 200 controls) 
processed between January 2019 and June 2023 were subjected to Truenat MTB Plus 
for detection of Mycobacterium tuberculosis. All samples showing presence of M. 
tuberculosis were subjected to individual chips for rifampicin and isoniazid 
detection. They were also subjected to Xpert MTB/RIF Ultra assay (XpertUltra). 
The sensitivity, specificity, positive and negative predictive value of Truenat 
MTB Plus for detecting EPTB was 73.5%, 100%, 100% and 65.3%, respectively, while 
that of XpertUltra was 69.2%, 100%, 100% and 61.9%, respectively. Their 
performance was comparable (p = 0.087), though the overall agreement with 
composite reference standard was substantial for Truenat MTB Plus (κ = 0.64) and 
moderate for XpertUltra (κ = 0.60). 18 cases of EPTB were detected only by 
Truenat MTB Plus and one only by XpertUltra. TruRif reported all 18 cases of 
RifR while XpertUltra reported 14. Two cases of false-RifR and four of 
false-InhR were reported by drug chips of Truenat MTB Plus. Truenat MTB Plus, 
along with its chips for detecting drug resistance, outperformed XpertUltra as 
it not only detected 18 additional cases but also enabled detecting resistance 
to isoniazid, in addition to rifampicin.
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BACKGROUND: Data on tuberculosis, a leading cause of infectious disease 
mortality, in patients with inborn errors of immunity (IEI) are limited.
OBJECTIVE: This study aimed to evaluate the burden of tuberculosis and the 
diagnostic utility of the tuberculin skin test (TST) in patients with IEI and to 
propose a tuberculosis screening strategy.
METHODS: Evaluation comprised a comprehensive exposure history, symptom 
assessment, TST (which was repeated after 1-4 weeks if the initial result was 
0-4 mm), and chest imaging including radiography and computed tomography where 
available. Patients underwent standard clinical assessment for tuberculosis, 
followed by appropriate treatment and follow-up.
RESULTS: Among 117 patients with IEI [median age = 35 years, interquartile range 
(IQR) = 26-45.5 years], antibody deficiencies were the most common subgroup 
(82.1%). All patients had previously received a Bacillus Calmette-Guérin (BCG) 
vaccination. Of the 105 patients who underwent TST, 19 had a history of 
tuberculosis, the majority of whom had pulmonary involvement (59.1%), and three 
had recurrent disease. Three patients diagnosed with pulmonary, 
gastrointestinal, and lymph node tuberculosis had TST values of 22, 9, and 9 mm, 
respectively. Two patients with TST measurements of 12 and 6 mm were diagnosed 
with non-tuberculous mycobacterial lung disease. The median TST was 9 mm (IQR = 
1.5-14.25 mm) in patients with tuberculosis and was 4 mm (IQR = 0-10.5 mm) in 
those without.
CONCLUSION: This study represents the first comprehensive evaluation of 
tuberculosis screening and TST assessment in patients with IEI. Pulmonary 
tuberculosis was the most common site of involvement. In BCG-vaccinated patients 
with IEI who developed tuberculosis, the TST responses remained below the 
conventional 15-mm threshold, highlighting the need for revised cutoff values in 
this population, similar to those recommended for patients with HIV.
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Culture-based monitoring of bacterial load is slow and susceptible to missing 
data, contributing to the length and cost of TB clinical trials. 
Non-culture-based alternatives, like the Tuberculosis Molecular Load Bacterial 
Assay (TB-MBLA), could represent a solution. Our objectives were to evaluate 
TB-MBLA as a biomarker in early bactericidal activity (EBA) studies and explore 
whether combining biomarkers with joint modeling could provide insight into 
underlying biological processes. We generated TB-MBLA (LifeArc) data from sputum 
samples from all 78 patients from the PanACEA BTZ-043 Phase Ib/IIa trial and 
derived a summary measure of the joint distribution of the three TB-MBLA, colony 
forming units (CFU), and time-to-positivity (TTP) biomarkers as the first 
principal component derived from a probabilistic principal component analysis 
(pPCA). With TB-MBLA marker and the principal component 1 (PC1) values, we 
reevaluated the original stage IIa dose-response and stages Ib/IIa 
pharmacokinetics-pharmacodynamics (PK-PD) exposure-response analyses, applying 
linear and non-linear mixed models, respectively. For TB-MBLA, we could not 
detect an exposure-response effect in the PK-PD analysis, in contrast with CFU 
and TTP. When combining biomarkers, we observed a significant but less 
pronounced Emax exposure-response between days 0-3 compared with CFU and TTP 
alone. We also successfully applied pPCA as a modeling framework and show 
evidence that combining CFU and TTP in a joint latent component can improve 
detection of treatment effects compared with either biomarker alone. In this 
study, we present novel EBA data for the first-in-class antimycobacterial 
compound BTZ-043 and contextualize the value of emerging bacteriological markers 
within the EBA trial framework. Trial Registration: ClinicalTrials.gov 
identifier: NCT04044001.
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Using single-cell transcriptomics of bronchoalveolar lavage cells from Mtb/SIV 
co-infected rhesus macaques on cART, we reveal profound immune dysregulation 
during early SIV co-infection of latent tuberculosis. SIV induces a sharp 
decline in CD4+ T cells, NK, and NKT cells, with incomplete recovery of 
Mtb-specific TH1 effector responses despite viral suppression. Instead, a 
persistent TH17-skewed environment emerges, alongside sustained myeloid 
inflammation driven by Type I interferon signaling and pro-inflammatory 
regulators such as KLF6 and NFKB1. Ligand-receptor network analyses demonstrate 
expanded CD4+ T cell-macrophage crosstalk and loss of immune homeostasis that 
cART fails to fully restore. These findings expose how SIV remodels the 
pulmonary immune landscape to impair protective immunity against Mtb, providing 
a transcriptomic framework to explain TB reactivation in HIV infection. Our work 
highlights the urgent need for adjunctive immunotherapies to complement cART, 
aiming to rebalance immune responses and improve TB control in co-infected 
individuals.
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OBJECTIVES: Tuberculosis (TB) exhibits marked clinical heterogeneity, 
complicating prognosis, and disease management. Identifying reliable predictors 
of disease trajectory and severity could improve risk stratification.
METHODOLOGY: We investigated determinants of TB severity in 727 sputum-positive 
individuals recruited from five health facilities in Ghana. Participants were 
classified as TB-only, TB-human immunodeficiency virus, or TB-diabetes mellitus. 
Disease severity was assessed using the Bandim TB score II. Bacterial burden was 
quantified using GeneXpert Mycobacterium tuberculosis/rifampicin Ultra cycle 
threshold values, sputum smear microscopy grades, and time to culture 
positivity. Multivariable regression models were used to evaluate host, 
pathogen, and clinical determinants of severity.
RESULTS: Bacterial load differed modestly across comorbidity groups, but 
GeneXpert cycle threshold values showed no significant correlation with clinical 
severity (Spearman's ρ = -0.006, P = 0.894). Lower body mass index was 
consistently associated with increased odds of severe TB (odds ratio = 0.639, 
95% confidence interval 0.566-0.714; P = 3.7 × 10-14). Self-reported Ewe 
ethnicity was associated with milder clinical severity. Higher sputum smear 
grade was independently associated with more severe disease.
CONCLUSION: Host nutritional status, socio-demographic factors, and pathogen 
genotype were more consistently associated with TB severity than molecular 
bacterial burden alone, supporting a host-pathogen interaction framework to 
explain clinical heterogeneity and improve management.
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Infantile renal tuberculosis (TB) associated with an ectopic ureter is extremely 
rare. We report an 11-month-old infant with a left nonfunctioning kidney 
associated with gross hydroureteronephrosis and an ectopic ureter who was 
diagnosed with renal TB unexpectedly on histopathology. This case highlights the 
importance of histopathological evaluation, particularly in endemic areas.
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BACKGROUND: Non-adherence is a complex challenge to global tuberculosis control 
because it arises from the interaction of multiple factors, and yet, there are 
few studies that have evaluated beyond patient factors into the organization and 
processes of tuberculosis service delivery. We examined the relationship between 
patient satisfaction and adherence among adult TB patients.
METHODS: In a cross-sectional study, we hypothesized that patients with high 
satisfaction scores were more likely to adhere to prescribed tuberculosis 
treatment than patients with lower satisfaction scores. 469 new TB cases aged 18 
years and older were consecutively recruited from the National TB & Leprosy 
program-Uganda. The outcome variable was adherence (high was ≥90% Morisky 
scores) to TB treatment. The exposure variable was patient satisfaction (PS) 
scores.
RESULTS: Of the 469 patients, 29% (135/469) were non adherent). Patients 
satisfaction scores on the responsiveness to patients' preferences were higher 
among the adherent compared to the non-adherent, 62.1 ± 8.8 versus 63.8 ± 7.3 
(p=0.014), respectively. Patients were very satisfied with the technical quality 
of care and management of patient's preferences, and were least satisfied with 
the amount of information about action usage, and effects of tuberculosis 
medication, regardless of adherence levels. For every unit increase in patient 
satisfaction scoes for the clinic structure, there was an associated decrease in 
the level of non-adherence.
CONCLUSION: Patients' satisfaction with the organization and processes of the 
clinic was associated with non-adherence to tuberculosis medication. The 
satisfaction scores for information about action usage, and effects of 
tuberculosis medication were low.
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Lung ultrasound (LUS) is increasingly used as a diagnostic tool in respiratory 
medicine, particularly in resource-limited, tuberculosis (TB)-endemic settings. 
Sonographic interstitial syndrome (IS), characterized by B-line artefacts, has 
proven valuable in diagnosing cardiogenic pulmonary edema, pneumonia, and 
chronic interstitial lung disease. However, in TB-endemic areas, its 
interpretation remains challenging due to overlapping pathologies. This 
illustrated review explores the diagnostic and prognostic relevance of IS across 
three clinical contexts: acute respiratory distress, chronic interstitial lung 
disease, and pulmonary TB. We review current evidence and discuss illustrative 
cases from TB-endemic settings to highlight sonographic pattern variations and 
guide clinicians in recognizing key diagnostic features and common pitfalls. IS, 
while inherently non-specific, gains diagnostic value when contextualized within 
the patient's background and within additional sonographic findings such as 
pleural line abnormalities, consolidations, and altered lung sliding. Specific 
TB manifestations-including miliary TB, cavitary TB, HIV-associated TB, and 
post-TB sequelae-demonstrate diverse IS presentations. Accurate interpretation 
requires understanding disease-specific patterns, using appropriate scanning 
techniques, and adhering to standardized protocols. Greater awareness of IS 
variations among clinicians can improve diagnostic accuracy and clinical 
decision-making in TB-endemic regions.
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BACKGROUND: Tuberculosis (TB) remains a major global health challenge, 
particularly in low-income settings where structural inequities hinder early 
diagnosis and care. Ethiopia, one of the 30 high TB-burden countries, continues 
to experience marked geographic disparities. Understanding knowledge, attitudes, 
and practices (KAP) among affected populations is essential to inform 
context-specific interventions supporting the End TB Strategy.
METHODS: A cross-sectional KAP survey was conducted in Woliso District (Oromia 
Region, Ethiopia) between April 2023 and December 2024, including 152 TB index 
cases and 326 household contacts. A structured, interviewer-administered 
questionnaire assessed knowledge of TB symptoms, transmission, diagnosis, and 
perceived barriers to care. Categorical variables were compared using Chi-square 
or Fisher's exact test, and continuous variables with Mann-Whitney test.
RESULTS: Among 478 participants (median age 28 years [IQR 19-40]; 44.1% female), 
69.5% lived in rural areas. The main barriers to timely diagnosis were absence 
of nearby TB diagnostic facilities (13.4%), poor road conditions (6.3%), health 
system delays (5.9%), and financial constraints for transportation (3.8%). Poor 
roads and transport costs were reported more often by rural residents 
(p < 0.05), while absence of nearby TB diagnostic facilities was reported most 
often by index cases and older subjects (p < 0.05). Recognition of cough lasting 
>2 weeks (84.3%) and night sweats (65.7%) was common, while hemoptysis (49.6%) 
and fever (16.1%) were less recognized. Awareness of sputum and X-ray 
diagnostics was 87.2%, higher among index cases (95.4% vs. 83.4%, p = 0.0005). 
Although 77.0% considered TB life-threatening, 52.2% believed it was 
transmissible only through close or bed-sharing contact (p < 0.0001 for rural 
vs. urban). Older age correlated with better knowledge across most domains (all 
p < 0.01). Overall, subjects living in rural area had higher scores about 
barriers for accessing TB care (p = 0.0004) and attitude on TB (p = 0.01), and lower score about knowledge on TB (p = 0.002).
CONCLUSIONS: While TB knowledge and attitudes were generally high, 
misconceptions about transmission and persistent structural barriers hinder 
access to timely diagnosis and care. Expanding community-based diagnostic 
capacity, improving rural infrastructure, and integrating social protection 
strategies are key to advancing Ethiopia's progress toward End TB targets.
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BACKGROUND: Hypocholesterolaemia in pulmonary tuberculosis(TB) patients is 
disregarded but is a predictor of poor survival.
OBJECTIVES: To determine serum lipid profile differences at diagnosis and 
various times of medication based on sex, HIV(human immune virus) and wasting 
status and factors associated with hypocholesterolaemia.
METHODS: A repeated cross-sectional study was conducted to assess 
triglyceride(TG), total cholesterol (TC), high-density lipoprotein(HDL) and 
low-density lipoprotein(LDL) among 414 participants.
RESULTS: Majority of the participants were males(239/414)(58%), with a median 
age of 28years. TB patients showed significantly lower lipid profile at 
diagnosis regardless of HIV-status and sex. Presence of anaemia among 
HIV-seropositive participants with TB, prevalence ratio(PR):2.6, 95%confidence 
interval(CI):1.0-7.1, p<0.05) and HIV-seronegative participants with TB(PR:2.5, 
95%CI:1.1-5.5, p<0.05), moderate/severe TB(PR:2.5,95%CI:1.1-5.5, p<0.05) and CD4 
cells>200(PR:0.3 95%CI:0.1-0.8, p<0.05) among HIV-seropositive participants with 
TB were associated with HDL-hypocholesterolaemia. Male sex, moderate/severe TB, 
body wasting, dyspnoea and chest pain were independently associated with 
TC-hypocholesterolaemia. Regardless of sex and wasting status, the pattern of 
cholesterol recovery was similar at varying times.
CONCLUSION: We envisage that hypocholesterolemia is a marker of clinical 
TB-disease severity and its recovery indicates treatment response.

© 2026 Kibuuka E et al.

DOI: 10.4314/ahs.v26i2.2
PMCID: PMC13444302
PMID: 42564472 [Indexed for MEDLINE]

55. J Korean Biol Nurs Sci. 2026 Feb;28(1):168-178. doi: 10.7586/jkbns.25.070. Epub 2026 Feb 27.

Factors affecting compliance and non-compliance among patients with tuberculosis 
in Egypt: a descriptive correlational study.

Mohammed HM(1)(2).

Author information:
(1)Medical-Surgical Nursing Department, Faculty of Nursing, Al-Baha University, 
Saudi Arabia.
(2)Medical-Surgical Nursing Department, Faculty of Nursing, Ain Shams 
University, Egypt.

PURPOSE: This study aimed to assess factors associated with compliance and 
non-compliance among patients with tuberculosis (TB).
METHODS: A descriptive correlational study was conducted at the outpatient 
clinics of Abbassia Chest Hospital in Cairo, Egypt. A sample of 80 patients with 
TB who had been prescribed treatment regimens was recruited. Patients were 
interviewed using a structured form with fixed response options to identify 
factors associated with treatment compliance or non-compliance.
RESULTS: A significantly higher proportion of non-compliant patients (72.5%) 
experienced severe symptoms compared with patients in the compliant group 
(30.0%). Furthermore, most compliant patients (82.5%) demonstrated satisfactory 
overall knowledge of pulmonary TB, whereas only about half (52.5%) of patients 
in the non-compliant group did. This difference in knowledge level was 
statistically significant and was associated with treatment adherence. Among 
compliant patients, knowledge levels were also significantly influenced by age, 
sex, education, and employment status, a pattern that was not observed in the 
non-compliant group.
CONCLUSION: Key factors associated with non-compliance included insufficient 
income to support treatment, lack of home support for treatment regulation, and 
decreased motivation to improve health. These findings underscore the need for 
targeted patient education and counselling programs to increase disease 
awareness and improve treatment adherence among patients with TB.
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BACKGROUND: Tuberculosis and nontuberculous mycobacterial infections remain 
important public health concerns. Although acid-fast bacillus (AFB) smear 
microscopy is widely used because of its rapid turnaround time, the incremental 
diagnostic value of separate bronchial brushing smears during bronchoscopy 
remains unclear. We evaluated whether separate brushing smears provide 
additional information beyond routinely processed bronchoscopic specimens.
METHODS: This single-center retrospective study included 43 patients aged ≥20 
years who underwent bronchoscopy at Shimane University Hospital between January 
2018 and May 2024 and for whom both separate bronchial brushing smears and 
routinely processed bronchoscopic specimens were available. Paired Ziehl-Neelsen 
staining results were compared using McNemar's exact test. Culture and 
polymerase chain reaction results were used for microbiological confirmation and 
species identification.
RESULTS: Of the 43 patients, 37 (86.0%) had pulmonary nontuberculous 
mycobacterial disease and 6 (14.0%) had pulmonary tuberculosis. AFB smear 
positivity was 27.9% (12/43) for brushing smears and 41.9% (18/43) for routinely 
processed bronchoscopic specimens (p = 0.070). Routinely processed specimens 
were smear-positive in seven patients whose brushing smears were negative, 
whereas only one patient had a positive brushing smear and a negative routinely 
processed specimen smear. The incremental smear yield of separate brushing 
smears was 2.3% (1/43). Culture identified the causative organism in 97.7% 
(42/43).
CONCLUSIONS: In this NTM-predominant paired cohort, separate bronchial brushing 
smears provided limited incremental diagnostic information beyond routinely 
processed bronchoscopic specimens. Larger prospective multicenter studies, 
particularly in patients with pulmonary tuberculosis, are warranted.
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This study analyzed the temporal trend and factors associated with unfavorable 
tuberculosis outcomes in Indigenous populations in Brazil during 2013-2022. An 
ecological and cross-sectional study was conducted on tuberculosis cases among 
Indigenous people. Prais-Winsten regression was used for temporal trends and 
logistic regression for factors associated with outcomes using the odds ratio 
(OR). A total of 7,446 cases among Indigenous people were analyzed; 82.9% were 
cured, 9.1% abandoned treatment, and 8.0% died. The North region showed a 5.6% 
(95%CI=3.1; 8.1) annual increase in abandonment and a 1.5% (95%CI=-2.6; -0.4) 
reduction in cure rates during 2013-2022, along with a 4.5% (95%CI=1.0; 8.2) 
increase in new cases and a 24.4% (95%CI=18.6; 30.6) rise in deaths from 2013 to 
2019. Factors associated with treatment abandonment were insufficient monitoring 
(OR=14.07; 95%CI=8.25; 23.99) and lack of observed treatment (OR=1.82; 
95%CI=1.32; 2.52). Predictors of death were age over 60 (OR=8.35; 95%CI=4.93; 
14.15), living in the North (OR=3.25; 95%CI=1.68; 6.27), and insufficient 
monitoring (OR=42.94; 95%CI=20.75; 88.82). In summary, the temporal trend was 
unfavorable in all North scenarios, with multiple predictors of abandonment and 
death identified, particularly insufficient monitoring of cases.
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OBJECTIVE: Skeletal tuberculosis (TB) arthritis is an uncommon but significant 
cause of osteoarticular morbidity, representing less than 1% of all TB cases. 
Delayed diagnosis often leads to persistent joint stiffness and pain. This study 
aims to identify early magnetic resonance imaging (MRI) features that 
distinguish TB arthritis from rheumatoid arthritis (RA).
METHODS: The MRI scans were retrospectively analyzed from 2010 to 2017 of 21 
patients diagnosed with TB arthritis and 82 patients with RA. Imaging 
characteristics including synovial effusion, synovial membrane thickness, 
abscess wall thickness, bony erosions, rice body formation, tenosynovitis, 
adjacent soft tissue inflammation, and joint space narrowing were compared 
between the 2 groups.
RESULTS: Compared to RA, TB arthritis patients demonstrated significantly 
greater abscess wall thickening (P = .001) and rice body formation (P = .008), 
alongside less pronounced joint space narrowing.
CONCLUSION: In patients presenting with chronic arthritis, the presence of 
thickened abscess walls, rice bodies, and relatively preserved joint space on 
MRI serve as early diagnostic markers favoring TB arthritis over RA. Cite this 
article as: Ting S, Chen J, Yu S, Hsu C, Chen Y. MRI characteristics 
distinguishing tuberculous arthritis from rheumatoid arthritis: A comparative 
study. Eur J Rheumatol. 2026, 13(2), 0058, doi: 10.5152/eurjrheum.2026.25058.
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Pulmonary disease caused by Mycobacterium avium complex (MAC) most often occurs 
in patients with structural lung disease or immunocompromising conditions and 
typically follows recognized fibrocavitary or nodular-bronchiectatic 
radiographic patterns. Advanced cavitary disease discovered incidentally in an 
asymptomatic patient represents an uncommon and diagnostically challenging 
presentation that may be initially attributed to malignancy, aspiration 
pneumonia, or endemic fungal infection. We report the case of a 45-year-old man 
without known immunodeficiency who had alcohol use disorder and active deep vein 
thrombosis treated with apixaban and presented with acute right groin pain 
secondary to a reducible inguinal hernia. Abdominal computed tomography 
performed during hernia evaluation incidentally demonstrated a 6.9 × 5.3 cm 
thick-walled cavitary opacity in the left lower lobe with an air-fluid level and 
bilateral reticulonodular opacities. The patient denied cough, dyspnea, 
hemoptysis, fever, night sweats, and weight loss. Serial sputum acid-fast 
bacillus smears were positive, and mycobacterial cultures grew MAC. In the 
setting of compatible cavitary imaging, these findings fulfilled the American 
Thoracic Society/European Respiratory Society/European Society of Clinical 
Microbiology and Infectious Diseases/Infectious Diseases Society of America 
(ATS/ERS/ESCMID/IDSA) diagnostic criteria for pulmonary MAC disease. 
Tuberculosis and HIV testing were negative. A respiratory molecular panel was 
also positive for Haemophilus influenzae. Because bacterial cultures showed no 
growth, this finding was interpreted as a possible coinfection rather than a 
confirmed bacterial infection. Given the leukocytosis and bilateral infiltrates, 
intravenous ceftriaxone was initiated empirically. However, MAC-directed 
multidrug therapy was complicated by two pharmacologic barriers: the risk of 
reduced apixaban exposure with rifabutin-containing therapy and a baseline 
corrected QT interval of 512 ms, limiting routine macrolide use. The patient was 
therefore transferred to a tertiary care center for multidisciplinary regimen 
selection. This case underscores that incidental cavitary pulmonary lesions 
demand systematic microbiologic evaluation regardless of symptom burden and that 
early pharmacologic risk assessment is essential when standard MAC therapy is 
constrained.
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BACKGROUND: Spinal tuberculosis is the most common form of musculoskeletal 
tuberculosis, although cervical spine involvement is relatively uncommon. It is 
clinically significant because even limited vertebral destruction may result in 
spinal cord compression and neurological deficits.
CASE DESCRIPTION: We report three patients in their late teens and twenties 
presenting with progressive neck pain and neurological symptoms. Radiographs 
demonstrated vertebral collapse and widening of the retropharyngeal soft-tissue 
space. Magnetic resonance imaging revealed extensive vertebral destruction with 
large paravertebral abscesses causing spinal cord compression. In one case, the 
disease extended into the cervicothoracic region with mediastinal involvement. 
The diagnosis was established through characteristic clinical and imaging 
findings and was microbiologically confirmed by GeneXpert detection of 
Mycobacterium tuberculosis.
CONCLUSION: Cervical spinal tuberculosis should be considered in patients with 
persistent neck pain and neurological symptoms. Early recognition is critical to 
prevent spinal cord compression and irreversible neurological deficits.
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BACKGROUND: Tuberculosis (TB) remained the deadliest infectious disease in 2023, 
with 8.2 million newly diagnosed cases-the highest number recorded since 1995. 
In Qatar, the estimated TB incidence was 37 per 100,000 population in 2024. This 
review aimed to identify gaps in TB research conducted in Qatar and inform 
future research priorities.
METHODS: PubMed, Scopus, Web of Science, and the Cochrane Library were 
systematically searched using relevant Medical Subject Headings (MeSH) terms and 
keywords. Peer-reviewed original research articles on TB with data from Qatar 
published between 1993 and 2022 were included, while reviews and editorials were 
excluded.
RESULTS: Thirty-six studies met the inclusion criteria. Most were retrospective 
observational studies focusing on extrapulmonary TB and used nonprobability 
purposive sampling. The most common research theme was clinical and diagnostic 
research.
CONCLUSION: Key research gaps include the evaluation of TB treatment, the 
epidemiology of drug-resistant TB, and delays in TB diagnosis. The absence of 
studies on pediatric TB highlights the need to prioritize this population. 
Strengthening TB research in Qatar will require dedicated funding and a focus on 
underexplored and high-priority areas.
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INTRODUCTION: After more than 50 years of control activities directed towards 
tuberculosis (TB), it is still a severe health crisis in India. India has 
committed to achieving the end TB target by 2025. To monitor the progress of TB 
elimination in India, the Government of India implemented a decentralised plan 
to achieve the goal of TB elimination at the country level. Every village should 
reach TB-free status. For this, the TB Mukt Gram Panchayat (TB-free 
village) initiative is presently being promoted. For these substantial efforts 
in ending TB in India, these efforts need to be measured and validated to 
declare gram panchayats (villages) TB mukt (TB-free). This research paper 
explains the implementation process for the validation of TB mukt panchayats, 
with challenges faced in the process.
METHODOLOGY: We evaluated the process of declaring panchayats TB-free in the 
Satna and Maihar districts over the past three years. In 2024, seven and one 
gram panchayats were nominated from the Satna and Maihar districts, 
respectively; in 2025, 14 and 11 gram panchayats were nominated, respectively; 
and in 2026, 162 and 117 gram panchayats were nominated from the Satna and 
Maihar districts, respectively. The assessment process was conducted by a 
district-level team that was formed to verify the six indicators and the TB-free 
claim in the 1st quarter of every year. The team gathered, triangulated, and 
collated data from various sources, and the findings were evaluated. 
Certificates for "TB Mukt Panchayat" with one-year validity and a small statue 
of Mahatma Gandhi are to be awarded to qualified gram panchayats.
RESULTS: While verifying the submitted claims, the claim success rate in the 
Satna district was 83.33% in 2024, 85.72% in 2025, and 77.78% in 2026. In Maihar 
district, no gram panchayats were verified against the claim of a TB-free gram 
panchayat in 2024. In 2025 and 2026, claim success rates of 45.45% and 80.34%, 
respectively, were observed. From all six indicators, the TB notification rate 
was the most common indicator that hindered getting TB-free panchayat 
​​​​​​status.
CONCLUSION: As this study indicates that progress has occurred over the years 
across all six indicators used to declare gram panchayats TB-free, public health 
response and participation have increased gradually over the past three years, 
and gram panchayats have become more eager to claim TB-free status, which will 
help India eliminate TB. This study will help the programme evaluators to assess 
the TB-free gram panchayat status in the future.
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BACKGROUND: Tuberculosis of the shoulder joint remains one of the rarest and 
most underreported forms, contributing to delays in diagnosis and potentially 
poor functional outcomes. Limited awareness and non-specific early symptoms lead 
to misdiagnosis as adhesive capsulitis, rotator cuff pathology, or degenerative 
arthritis. This review, as the first comprehensive review on this topic, 
summarizes current concepts in the epidemiology, pathogenesis, clinical 
presentation, diagnostic strategies, and management of shoulder joint 
tuberculosis.
METHODS: Evidence was synthesized from 34 published reports available in the 
existing literature. Articles were screened for relevance to clinical 
presentation, diagnostic modalities, treatment protocols, and outcomes of 
tuberculous arthritis of the shoulder.
RESULTS: The disease exhibits two clinico-radiological patterns: caries sicca, a 
dry, atrophic form with predominant wasting, and caries exudata, an effusive, 
destructive type with joint space involvement. MRI was the most sensitive 
imaging modality for early detection, while histopathology and mycobacterial 
culture/PCR confirmed diagnosis. Anti-tubercular therapy (ATT) remains the 
cornerstone of treatment. Most patients achieved favorable outcomes with ATT, 
with or without selective surgical intervention, depending on disease severity. 
Surgery is selectively indicated for synovectomy, abscess drainage, biopsy, 
instability, or end-stage deformity.
CONCLUSION: Shoulder tuberculosis is uncommon yet clinically significant. High 
suspicion, early imaging, and timely biopsy are essential for diagnosis. 
Combined medical therapy with selective surgery yields good outcomes. Further 
prospective studies are needed to standardize treatment and rehabilitation 
protocols.
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Tuberculosis (TB) treatment adherence remains a major public health challenge, 
particularly where illness is experienced within family and social contexts. 
This study examined how TB patients and family members described treatment 
adherence in an urban Indonesian primary healthcare setting, with attention to 
relational and cultural dimensions. A qualitative exploratory descriptive study 
was conducted at across primary health facility in Kupang, East Nusa Tenggara, 
Indonesia, using individual semi-structured interviews with six TB patients and 
five family members. Data were analysed using reflexive thematic analysis. 
Adherence appeared as a temporally unfolding process shaped by emotional 
adjustment, household obligation, and faith. Six themes were constructed: 
psychological disruption at diagnosis; fragile illness acceptance and early 
non-adherence; stigma as a social identity threat; cultural explanatory models; 
family as behavioural infrastructure; and spirituality as therapeutic 
reinforcement. Where prior literature has treated family support, stigma, and 
cultural belief as separate variables, this study shows how these forces 
interact across the treatment trajectory, reframing TB adherence as a relational 
process that households actively produce. Programmes engaging families as active 
participants, addressing stigma at the household level, and communicating within 
patients' cultural frameworks may better support adherence in collectivist 
settings.

© The Author(s) 2026.

DOI: 10.1177/23333936261469299
PMCID: PMC13376530
PMID: 42555387

66. Front Cell Infect Microbiol. 2026 Jul 21;16:1751447. doi: 
10.3389/fcimb.2026.1751447. eCollection 2026.

Bifidobacterium- and Escherichia-dominant ecological guilds shape altered 
microbial metabolic capacity of the gut microbiome in tuberculosis patients.

Yunusbaeva M(#)(1), Sabirova D(#)(1), Borodina L(2), Khasanova K(2), Yunusbayeva 
A(1)(3), Altinbaev R(4), Ganiev I(2), Yunusbayev B(#)(1)(5).

Author information:
(1)Department of Molecular Biomedicine, Russian Federation Healthcare Ministry, 
Saint-Petersburg State Phthisiopulmonology Research Institute, Saint 
Petersburg, Russia.
(2)Department of Tuberculosis Monitoring, Republican Clinical Antituberculous 
Dispensary, Ufa, Russia.
(3)Institute of Fundamental Training and Technological Innovations, State 
University of Aerospace Instrumentation, Saint Petersburg, Russia.
(4)Laboratory of Neurophysiology of Learning, Institute of Higher Nervous 
Activity and Neurophysiology, Russian Academy of Sciences, Moscow, Russia.
(5)Department of Genetics and Biotechnology, Saint Petersburg State University, 
Saint Petersburg, Russia.
(#)Contributed equally

INTRODUCTION: The gut microbial community plays a key role in maintaining the 
host immune homeostasis. However, current analytical approaches analyze 
individual taxa rather than gut communities, thereby missing community-level 
functions performed by units, such as ecological guilds. Delineating ecological 
units is a promising approach for summarizing the functional output of microbes 
and their impact on the host.
METHODS: In this study, we investigated gut bacteria in 33 tuberculosis patients 
and 47 healthy controls using enterosignatures (ESs), ecological units of 
co-occurring bacteria related by function. We focused on detecting 
enterosignatures enriched in the gut communities of tuberculosis (TB) patients. 
For each patient-enriched enterosignature, we counted the metabolic pathways 
encoded by its member species. In this manner, we characterized the functional 
potential of ecological guilds enriched in TB patients. Finally, we tested 
whether ecological guilds correlate more closely with disease and host 
biomarkers.
RESULTS AND DISCUSSION: We show that inferred ESs represent reproducible units 
that facilitate proper comparison of identified ecological guilds to those 
observed in worldwide donor populations. Namely, dominant enterosignatures in 
the analyzed healthy donors reproduced the same ecological guilds observed among 
healthy individuals worldwide. In contrast, most TB patients carried two 
enterosignatures (ES-Bifi and ES-Esch) that were hallmarks of disturbed gut 
communities and atypical for healthy adults. We estimated the abundance of 
metabolic pathways encoded by member species of these patient-enriched ESs. We 
found that an increase in bacterial species comprising ES-Bifi and ES-Esch 
harbor an increased number of pathways for fermenting simple sugars, with end 
products such as acetate and lactate. A greater number of ecological guilds that 
ferment glucose to lactate might indicate an altered gut environment in 
patients, including increased acidity and disturbed carbohydrate flux. Taken 
together, our analyses suggest that ESs represent a biologically meaningful unit 
for reducing the complexity of the human gut microbiome and a tool for 
recognizing sharper patterns behind noisy taxonomic and functional diversity.
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Methionine biosynthesis is essential for Mycobacterium tuberculosis, but the in 
vivo relevance of individual enzymes remains unclear. We performed transposon 
sequencing in Mycobacterium bovis BCG under methionine-free conditions and 
identified metF as a major fitness determinant. To define enzyme-specific 
functions, ΔmetE and ΔmetF mutants were generated in M. tuberculosis and 
evaluated using in vitro growth assays and a murine infection model. The ΔmetE 
mutant showed vitamin B12-dependent growth in minimal medium but maintained 
normal growth in mice, indicating that its in vitro requirement does not 
translate to an in vivo defect. In contrast, ΔmetF exhibited strict methionine 
auxotrophy in vitro and completely failed to survive or persist in murine lungs 
and spleens. Structural modeling showed that MetF is distinct from human 
homologs, supporting selective inhibition. These findings demonstrate that MetF, 
but not MetE, is indispensable for M. tuberculosis survival in vivo and identify 
MetF as a promising metabolic drug target.
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BACKGROUND: Tuberculosis (TB) is the archetypal disease of poverty, driven by 
social determinants and causing catastrophic costs. A 2023 United Nations 
General Assembly resolution called for all TB-affected people to receive a 
social benefits package by 2027. Cash transfers have been shown to improve 
health outcomes; however, operational evidence on their implementation and 
effectiveness in reducing catastrophic costs due to TB is limited. This pilot 
study sought to assess the feasibility of delivering cash transfers to people 
affected by drug-susceptible TB to inform the design of a future trial.
METHODS: A longitudinal, non-randomized cohort study was conducted in Ho Chi 
Minh City, Vietnam. Half of the participants received unconditional cash 
transfers (UCTs) while the other half received conditional cash transfers (CCTs) 
after monthly appointment attendance and completion of 85% of scheduled doses. 
We analyzed pilot data to assess rates of participant enrollment, adherence and 
retention in the intervention, TB treatment success, and catastrophic cost 
incurrence. A 22-day time and motion study quantified the distribution of time 
pilot staff spent administering the cash transfer intervention by cohort.
RESULTS: Delivering cash transfers was feasible, with 60/70 (85.7%) and 60/66 
(90.9%) of eligible individuals in the CCT and UCT cohorts agreeing to 
participate, respectively. Only 12.3% of CCT participants had one or more 
transfers withheld and 5.8% of the total expected CCTs were withheld. Delivering 
CCTs in the observation period took twice as much time as UCTs (32.4 hours for 
43 CCT participants vs. 16.0 hours for 47 UCT participants). There were no 
significant differences in TB treatment success rates between the cohorts (91.7% 
CCT vs. 93.3% UCT). Cash transfers caused catastrophic cost incurrence to 
decline by 12.9% in the CCT cohort (44.2% to 38.5%) and 26.9% in the UCT cohort 
(26.8% to 19.6%).
CONCLUSIONS: Cash transfers are a feasible way to mitigate the economic burden 
of TB in Vietnam. The conditionality assessed was not associated with any 
quantifiable benefits to TB-affected people, and required more effort to 
implement. A larger trial utilizing similar methods and outcomes is warranted. 
Our findings inform the design of a slightly modified approach of cash transfer 
delivery for the larger trial.
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A young woman presented with left hip pain for one week. She had been admitted 
to another hospital one month prior for right ankle pain and was undergoing 
treatment for septic arthritis with home IV antibiotics. Imaging of the left hip 
and right ankle was consistent with septic arthritis, but washout of the left 
hip and right ankle yielded negative gram stain and bacterial cultures. Due to 
persistent fevers, further imaging revealed miliary tuberculosis, and AFB 
testing of the washout fluid from the right ankle eventually resulted positive 
for Mycobacterium tuberculosis. The patient was placed on airborne isolation and 
started on Rifampin, Isoniazid, Pyrazinamide and Ethambutol for a duration of 
one year.
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BACKGROUND: Multi-drug resistant tuberculosis (MDR-TB) continues to be a 
pressing global health concern, indiscriminate of country border and defined by 
higher mortality and higher treatment costs. Here, we sought to describe the 
MDR/RR-TB patients' clinical profile and outcomes in Eritrea. In particular, 
focus was directed at hemato-biochemical predictors of mortality.
METHODS: This study was a retrospective (2013-2023) analysis of patients records 
at the Merhano MDR/RR-TB hospital in Asmara, Eritrea. In total, records from 257 
patients were reviewed. Data on treatment outcomes, hematological, biochemical 
and demographic characteristics was subsequently abstracted using a structured 
check-list. We incorporated Kaplan-Meier curve and multivariate Cox regression 
model to evaluate the relationship between covariates and mortality.
RESULTS: The mean age (± Standard deviation (SD)) at enrolment was: 41.7 years 
(± 16.5), and the number of males in the cohort was 157(61.1%). Of all patients, 
91(37.80%) had anemia (severe anemia, 18(7.5%); 205(79.8%) experienced adverse 
drug reaction (ADR); 30 (12.1%) had HIV; 45 (20.4%) had eGFR Creat < 60 mL/min; 
27(11.6%) had elevated BUN; 33(14.5%) had APRI score > 0.5; 45(21.6%) had 
hypothyroidism; 14 (5.9%) had thrombocytopenia; and 126(53.4%) had 
thrombocytosis. During treatment, 162 (63.0%, 95% CI: 57 - 69.6%) patients were 
cured, 45(17.5%, 95% CI: 13.5 - 22.0%) completed treatment, 40 (15.6%, 95% CI: 
10.5-19.4%) died, and 8(3.1%, 95% CI: 1.2 - 5.1%) were Lost to follow up. Median 
(IQR) time to death was 33 days (10-130 days). After 137-321 person days follow 
up (PDFU), the incidence of death (95% CI) was 2.91(2.11 - 4.11) per 10-000 
PDFU. Predictors of mortality included age >60 years; Weight <30 Kg at baseline; 
Thrombocytopenia; Severe anemia; APRI score > 0.5; Hypothyroidism; elevated BUN, 
high serum creatinine (SCr) levels; and eGFR Creat < 60 mL/min. In the 
multivariate Cox regression model, a unit increase in hemoglobin concentration 
and weight reduced the risk of death by 0.79(95% CI: 0.67 - 0.93), P = 0.005 and 0.96(95% CI: 0.91-1.01), respectively. Further, higher likelihood of death was associated with elevated SCr (>12 mg/dL) levels (aHR = 6.33 (95% CI: 2.33 - 
17.19), P<0.001, and APRI Score >0.5 (aHR = 2.78(95% CI: 1.65 - 4.70), P<0.001. 
In contrast, a unit increase in age increased the risk of death (aHR = 1.045(95 
CI%: 1.02 - 1.07), P<0.001.
CONCLUSION: The magnitude of death and other unfavorable treatment outcome for 
MDR/RR-TB was low. Of greater concern, however, was the critical condition of 
patients at presentation. Proactive strategies are needed to improve early 
detection of MDR/RR-TB and supportive care in patients with severe 
complications. In addition, additional research on MDR/TB-mortality is needed, 
especially among vulnerable subpopulations.
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INTRODUCTION: Lateral chest X-rays (CXRs) are very important for detecting 
tuberculosis (TB) in infants and children, particularly for assessing TB-related 
lymphadenopathy and intrathoracic structures that are obscured in frontal 
projections. Although deep learning (DL)-based artificial intelligence (AI) has 
advanced CXR analysis, lateral projection imaging remains largely unexplored. 
Lung field detection is a critical first step in such pipelines, enabling DL 
models to focus on the relevant anatomy and improving downstream tasks such as 
disease detection, classification, and clinical decision support.
METHODS: Our DL-based model, called Pediatric Lateral lUng deTection with yOlo 
(PLUTO), enables lateral lung field detection not only in pediatric CXRs, but 
also demonstrates cross-domain generalizability to adult lateral CXRs. Related 
to prior work in this emerging area, PLUTO advances the field through a 
systematic age-stratified evaluation framework and an explicit assessment of 
cross-domain transfer to adult images. PLUTO uses a YOLO11s detector backbone 
selected after evaluating multiple state-of-the-art YOLO11 variants through 
five-fold cross-validation on age-stratified pediatric CXRs. The test cohort 
includes internal pediatric hold-out data and external pediatric and adult CXRs.
RESULTS: PLUTO achieved strong performance, with mAP@[0.5:0.95] scores of 
0.8816 ± 0.0061 (internal pediatric) and 0.8898 ± 0.0084 (external pediatric), 
and demonstrated preliminary cross-domain generalizability to adult images. 
However, confirmation at a larger scale remains an important direction for 
future work. PLUTO also improved zero-shot lateral lung field segmentation 
performance.
DISCUSSION: The PLUTO model provides a valuable resource for anatomically 
grounded AI in lateral pediatric TB imaging and will enhance research in 
pulmonary TB and related diseases.
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Enterovesical fistula is a rare complication of genitourinary tuberculosis and 
may be difficult to diagnose, particularly in the setting of impaired renal 
function. We report a 41-year-old woman with chronic kidney disease and 
bilateral obstructive uropathy secondary to treated genitourinary tuberculosis. 
99mTc MAG3 renography demonstrated a nonfunctioning left kidney and preserved 
right renal function without obstruction. Delayed images revealed abnormal 
tracer propagation from the urinary bladder into bowel loops. SPECT/CT localized 
the tracer within the colon, confirming a vesicocolic fistula.
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Mycobacterial PPE18 is a virulence factor. Previous studies have demonstrated 
that recombinant PPE18 protein (rPPE18) downregulates inflammation-induced 
nitric oxide synthase (iNOS) and nitric oxide (NO) production. Given its ability 
to inhibit iNOS, we investigated whether rPPE18 can also affect IgG secretion, 
which is modulated by NO levels. Mouse splenocytes and purified B cells were 
stimulated with lipopolysaccharide (LPS) to induce iNOS-mediated NO as well as 
IgG and IgM production. The addition of rPPE18 to LPS-stimulated cells reduced 
NO and iNOS at both the transcript and protein levels. This was accompanied by a 
drop in total secreted IgG, which could be reversed by the addition of SNAP, an 
NO donor. Importantly, rPPE18 did not affect secreted IgM levels. These data 
suggest that rPPE18 interferes with NO-dependent antibody class-switching from 
IgM to IgG. This was further confirmed by significantly reduced transcript 
levels of activation-induced cytidine deaminase (AID) in rPPE18-treated 
LPS-stimulated splenocytes. AID is crucial for class-switch recombination and is 
regulated by NO levels. These data highlight a novel mycobacterial virulence 
mechanism, in which rPPE18 inhibits IgG secretion and dampens protective humoral 
immunity, which is a critical component of the host anti-mycobacterial response.
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Immune checkpoint inhibitor therapy has transformed the prognosis of multiple 
solid-organ malignancies; however, such advances are not without significant 
adverse events known as immune-related adverse events. A novel pattern of 
autoimmune-like hepatitis following exposure to certain medications, including 
statins, isoniazid, nitrofurantoin, anti-tumor necrosis factor-alpha therapy and 
minocycline, has recently been recognized. We present the case of a 66-year-old 
male patient with extensive-stage small-cell lung carcinoma who developed acute 
liver injury while receiving concomitant atezolizumab therapy and isoniazid 
prophylaxis for latent tuberculosis. The patient subsequently developed grade 4 
hepatotoxicity, which improved after discontinuation of isoniazid therapy and 
initiation of corticosteroid treatment. The aim of this report is to contribute 
to the literature by presenting a rare case of grade 4 immune-related 
hepatotoxicity under atezolizumab therapy in a patient receiving isoniazid 
prophylaxis for latent tuberculosis.
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OBJECTIVE: Unfavorable pulmonary tuberculosis (PTB) treatment outcomes remain a 
critical indicator of program performance because they are linked to preventable 
mortality, ongoing transmission, and potential amplification of drug resistance. 
This study aimed to determine the proportion of unfavorable treatment outcomes 
and identify factors associated with these outcomes among PTB patients in 
Kelantan, Malaysia.
MATERIALS AND METHODS: A retrospective registry-based cohort study was conducted 
using data from the National Tuberculosis Registry in Kelantan covering the 
period from 2013 to 2022. A simple random sample of 1260 eligible PTB patients 
was selected. Unfavorable outcomes were defined as treatment failure, death, or 
loss to follow-up. Candidate predictors included sociodemographic 
characteristics, comorbidity indicators, clinical characteristics, and the type 
of directly observed treatment, short-course (DOTS) supervision. Univariable and 
multivariable logistic regression analyses were performed to identify factors 
associated with unfavorable outcomes.
RESULTS: The proportion of unfavorable outcomes was 20.8% (262/1,260). In 
multivariable analysis, HIV-positive status was strongly associated with 
unfavorable outcomes (adjusted odds ratio [AOR], 5.69; 95% confidence interval 
[CI], 3.78-8.57; p < 0.001). Multidrug-resistant tuberculosis (MDR-TB) was also 
associated with increased odds of unfavorable outcomes (AOR, 5.69; 95% CI, 
2.40-13.52; p < 0.001). Compared with DOTS supervised by healthcare workers, 
family-supervised DOTS was associated with higher odds of unfavorable outcomes 
(AOR 5.02; 95% CI, 1.73-14.59; p = 0.003).
CONCLUSION: Approximately one in five PTB patients experienced an unfavorable 
treatment outcome in Kelantan. Unfavorable outcomes were concentrated among 
patients with HIV infection and MDR-TB and were more frequent among those 
receiving family-supervised DOTS. These findings support risk-stratified care, 
strengthened TB-HIV integration, intensified MDR-TB case management, and 
improved support and accountability for family-based DOTS supervision.
GRAPHICAL ABSTRACT: Graphical Abstract.
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BACKGROUND AND OBJECTIVES: Tuberculosis (TB) is an important global health 
problem, especially for pregnant women, a vulnerable group. This systematic 
review and meta-analysis was conducted in this group to obtain cumulative 
results in a collective effort toward the World Health Organization (WHO) End TB 
Strategy.
METHODOLOGY: The databases Ovid MEDLINE, Embase, PubMed, ScienceDirect, Scopus, 
and Cochrane Central Register of Controlled Trials were searched for the last 10 
years till 14th January 2025. Preferred Reporting Items for Systematic Reviews 
and Meta-Analyses (PRISMA) guidelines were followed in this analysis. Pregnancy 
outcomes in terms of maternal complications and perinatal complications, 
including observed mortality, were considered for analysis.
RESULTS: A total of 9,873 records were identified through database searching, 
and 15 studies, including 3,045 pregnant women with TB, were selected for final 
analysis. The pooled mean maternal age was 27.6 years, and more than half of TB 
cases were diagnosed antenatally. Among pregnancy-related complications, fetal 
growth restriction, pregnancy-induced hypertension, oligohydramnios, and 
gestational diabetes were seen in 19, 15, 11, and 10% of cases, respectively. 
Low birth weight, preterm birth, small for age, and low Apgar score (<7) had 
pooled prevalences of 30, 22, 20, and 13%, respectively. Maternal mortality and 
neonatal mortality showed pooled prevalences of 0.05 [95% confidence interval 
(CI): 0.03-0.08] and 5% (95% CI: 3-8%), respectively. Low to moderate 
heterogeneity was found among observations.
INTERPRETATION AND CONCLUSION: This systematic review and meta-analysis showed 
continued maternal and perinatal adverse outcomes in pregnant women with TB even 
in the current era, highlighting the need to optimize healthcare.
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This case series highlights three patients with unusual central nervous system 
(CNS) tuberculosis (TB) manifestations, diagnosed at the Department of Medicine 
and Neurology, Moti Lal Nehru Medical College, Prayagraj, India, between January 
and November 2024. The cases underscore the diagnostic challenges of atypical 
CNS TB and the importance of an integrated diagnostic approach combining 
clinical, radiological, and laboratory findings. A 35-year-old male presented 
with sudden-onset right-sided weakness. Imaging revealed intracranial hemorrhage 
(ICH) in the left parietal region without vascular anomalies. Cerebrospinal 
fluid (CSF) analysis showed lymphocytic pleocytosis, elevated protein, and 
adenosine deaminase (ADA), while the interferon-gamma release assay was 
positive. He was diagnosed with CNS TB presenting as ICH secondary to 
vasculitis. A 49-year-old male developed left-hand weakness. Imaging showed a 
left parietal infarct. CSF analysis revealed lymphocytic pleocytosis with 
elevated protein and ADA. Pulmonary TB was suspected based on a chest X-ray. He 
was diagnosed with stroke secondary to tubercular CNS vasculitis presenting as 
pseudomedian nerve palsy. A 32-year-old male presented with sudden-onset 
bilateral lower limb weakness and sensory loss. Magnetic resonance imaging (MRI) 
spine findings were suggestive of a normal spine but with paraspinal muscle 
hyperintensity. CSF analysis was normal, and the interferon-gamma release assay 
was positive. Antitubercular therapy and steroids improved motor function, 
leading to a diagnosis of MRI-negative paraplegia secondary to tubercular 
myeloradiculitis. These cases demonstrate the varied and atypical manifestations 
of CNS TB, including ICH, stroke mimicking nerve palsy, and MRI-negative 
paraplegia. Prompt recognition and treatment are crucial to improve outcomes in 
such rare presentations.
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Tuberculosis (TB) is a significant global health challenge, particularly in 
patients with renal insufficiency, where both the disease and its treatment are 
complicated by altered pharmacokinetics, immunosuppression, and increased risk 
of drug toxicity. Management of TB in patients with renal insufficiency is 
complex and necessitates an individualized, multidisciplinary approach. Careful 
dose adjustments, regimen selection, management of comorbid conditions, regular 
monitoring, and adherence to current guidelines can optimize outcomes while 
minimizing adverse effects. This article reviews current strategies and 
evidence-based approaches for the treatment of TB in patients with renal 
insufficiency, with a focus on drug selection, dose adjustment, and monitoring 
for toxicity and efficacy.
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BACKGROUND: Post-tuberculosis sequelae (PTBS) are increasingly recognized as a 
significant cause of long-term respiratory morbidity, manifesting with dyspnea, 
reduced pulmonary function, impaired exercise capacity, and diminished quality 
of life. Despite their burden, PTBS patients often lack access to structured 
rehabilitation. Pulmonary rehabilitation (PR), well-established in COPD, may 
offer functional and psychological benefits in PTBS, but its implementation in 
India and comparison across radiological phenotypes remains understudied.
OBJECTIVES: To evaluate the impact of a 24-week pulmonary rehabilitation program 
on clinical, functional, psychological, and radiological outcomes in patients 
with PTBS, and to compare the response among different radiological 
subtypes-fibrosis, fibrocavitary lesions, bronchiectasis, and combined lesions.
MATERIALS AND METHODS: In this prospective observational study, 60 patients with 
PTBS underwent hospital- or home-based PR. Assessments were conducted at 
baseline, 12 weeks, and 24 weeks and included spirometry (FEV1, FVC, FEV1/FVC, 
FEF25-75), 6-minute walk test (6MWT), body mass index (BMI), St. George's 
Respiratory Questionnaire (SGRQ), modified Medical Research Council (mMRC) 
dyspnea grade, DASS-21 scale for psychological health, and radiological 
classification. Statistical analysis was performed to assess within-group and 
between-group changes over time.
RESULTS: Significant improvements were observed in BMI (p < 0.005), 6MWT (mean 
improvement >150 m in most groups), and DASS-21 scores across all radiological 
subtypes. FEV1% predicted improved significantly (p < 0.05), especially in 
patients with fibrosis and bronchiectasis (>60% by week 24), while those with 
fibrocavitary + bronchiectasis showed the least gain (38%). Quality of life 
(SGRQ) improved in all groups, though intergroup differences were not 
statistically significant. Bronchodilator reversibility was rare (5%) and did 
not vary with lesion type.
CONCLUSION: Pulmonary rehabilitation significantly improves nutritional status, 
exercise capacity, psychological well-being, and spirometric parameters in PTBS 
patients, with variable responses depending on radiological pattern. Despite 
greater impairment, patients with fibrocavitary lesions derived meaningful 
benefit, highlighting PR's role as an essential component of post-TB care. 
Tailored PR strategies should be integrated into national TB programs to address 
the long-term sequelae of TB in high-burden settings such as India.
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BACKGROUND: Pediatric tuberculosis (TB) remains underdiagnosed in high-burden, 
resource-limited settings. Caregivers' knowledge and perceptions, along with 
healthcare providers' practices, are crucial for early recognition and timely 
care-seeking for children with suspected TB.
OBJECTIVE: To assess knowledge, perceptions, and care-seeking practices related 
to pediatric tuberculosis among caregivers and healthcare providers in the 
Kabondo-Dianda Health Zone, Democratic Republic of the Congo.
METHODS: A descriptive cross-sectional study was conducted in 2024 among 163 
caregivers and 27 healthcare providers selected through convenience sampling. 
Data were collected through face-to-face interviews using a structured 
questionnaire covering sociodemographic characteristics, knowledge of 
tuberculosis transmission and prevention, perceptions of tuberculosis 
transmission, and care-seeking practices. Tuberculosis knowledge was assessed 
using 11 items related to transmission and prevention, and composite knowledge 
scores were calculated. Perceptions were assessed through structured items 
exploring biomedical and non-biomedical beliefs, including perceived 
transmission through coughing, contact, evil spirits, and domestic animals. 
Care-seeking practices were assessed by documenting the first point of care, 
timing of consultation, and reasons for choosing specific care options. Data 
were analyzed descriptively using frequencies, percentages, mean scores, and 
group-level comparisons. No inferential statistical tests were performed.
RESULTS: Caregivers had a low tuberculosis knowledge score, with a mean of 2.7 ± 1.28 out of 11 and a knowledge index of 24.5/100. Healthcare providers had a 
higher score, with a mean of 8.3 ± 1.36 and a knowledge index of 75.5/100. Among 
caregivers, misconceptions were common, including perceived transmission by evil 
spirits and domestic animals. Only 49.1% of caregivers reported seeking care 
first at a health facility, while 64.5% reported delayed care-seeking and 50.9% 
reported informal care-seeking. Among healthcare providers, 70.4% reported 
health facilities as the first point of care, 48.1% reported delayed 
consultation, and 29.6% reported informal care-seeking. In descriptive 
comparisons, healthcare providers showed higher tuberculosis knowledge scores 
and reported more frequent use of formal health services than caregivers. 
However, no inferential statistical tests were performed; therefore, these 
observations should not be interpreted as statistically significant 
associations.
CONCLUSION: This study identified important gaps in pediatric tuberculosis 
knowledge, perceptions, and care-seeking practices, particularly among 
caregivers. The findings suggest the need to strengthen community-based 
tuberculosis education, culturally appropriate risk communication, and continued 
capacity-building of frontline healthcare providers, while recognizing the 
descriptive nature of the study. Given the descriptive design and convenience 
sampling, the findings should be interpreted cautiously and cannot establish 
statistical associations or causal relationships.
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Renal tuberculosis (TB) is an extrapulmonary form of TB, and is becoming more 
common and challenging to treat. This is because many anti-tubercular drugs have 
nephrotoxicity and have poor drug penetration into renal tissues. These problems 
highlight the urgent need for safer, kidney-targeted treatment regimes, 
particularly in patients with compromised kidney function. Thus, this study 
investigates lysozyme, which is a low-molecular-weight protein and has natural 
kidney-affinity, as a potential carrier for targeted renal drug delivery. Here, 
a comprehensive in silico approach has been utilized to identify non-nephrotoxic 
anti-TB drugs and evaluate their suitability for lysozyme-mediated 
renal-targeted delivery. For this study, a total of 21 clinically important 
anti-TB drugs, including first-line, second-line, and newly developed agents, 
were screened for nephrotoxicity using the SA-Predictor and ProTox 3.0 tools. Of 
these, eight drugs were predicted to be non-nephrotoxic and were used for 
molecular docking studies with hen egg-white lysozyme (HEWL). The 
non-nephrotoxic anti-TB drugs which showed better binding with HEWL, were 
subjected to 100 ns molecular dynamics simulations to examine protein-drug 
complex stability and were assessed using RMSD, RMSF, hydrogen-bond occupancy, 
and radius of gyration. Our study showed that ethambutol, pretomanid, and 
terizidone demonstrated the most stable interactions with HEWL. This work 
establishes a systematic computational pipeline that integrates nephrotoxicity 
profiling, molecular docking, and MD simulations to identify safe anti-TB drugs 
suitable for renal-targeted delivery. Additionally, in vitro and in vivo 
validation will be essential for advancing these findings toward clinical 
application.
SUPPLEMENTARY INFORMATION: The online version contains supplementary material 
available at 10.1007/s40203-026-00691-8.
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In the current study, a novel formulation comprising gold Nanoparticles (AuNPs) 
and Fagonia arabica L. (F. arabica L.) phytochemicals, was designed and 
conjugated to evaluate inhibitory potential against Mycobacterium tuberculosis 
(Mtb). The chemically synthesized AuNPs were characterized followed by anti-Mtb 
potential of F. arabica L. extracts were which is significantly increased when 
used as a conjugate with AuNPs. The drug-resistant Mtb isolates in MGIT show 
that F. arabica L. phytochemicals, in conjugation with AuNPs, exhibit greater 
inhibitory activity than plant extracts alone at a concentration of 4.28 µg/mL. 
In vivo analysis showed no significant toxicity of the nanoconjugates. The plant 
extract was analyzed using ultra-high performance liquid chromatography in which 
17 antimycobacterial components, including 14 from Traditional Chinese Medicine 
Class, were also identified. While plant-mediated AuNPs synthesis and their 
general antibacterial properties have been reported, our study offers distinct 
novelty through the specific use of F. arabica L., direct comparison of chemical 
versus green synthesis, the efficacy against MDR clinical isolates, and combined 
in vitro efficacy and in vivo safety validation. Overall, a good anti-TB 
activity of F. arabica L. in conjugation with AuNPs was found, paving the way 
for the development of new anti-TB agents against drug-resistant Mtb.
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