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IFNγ is considered the primary mediator of adaptive immunity to Mycobacterium 
tuberculosis (Mtb) infection. In mice, control of Mtb requires IFNγ. In humans, 
IFNγ is critical for resistance to infection with non-tuberculous mycobacteria 
(NTM), but its relative requirement for control of pulmonary tuberculosis (TB) 
is less clear. Here we block IFNγR1 signaling in macaques at different times 
following Mtb infection. IFNγ blockade from day 45 to 49 post-infection rapidly 
reduced 18FDG-PET/CT scores and broadly enhanced anti-viral-like inflammatory 
responses. Strikingly, IFNγR1 blockade for the first three months of infection 
had no impact on bacterial loads despite suppression of bioactive IFNγ in 
granulomas and changes to host immune responses and granuloma structure. We find 
individuals from Mtb endemic regions with anti-IFNγ neutralizing autoantibodies 
who develop NTM disease and not TB despite evidence of previous exposure to Mtb. 
Lastly, we show that mice over-estimate the importance IFNγ in host resistance 
to TB due to a species-specific induction of iNOS by IFNγ. Thus, while IFNγ has 
immunoregulatory effects in granulomas, normal resistance to TB in macaques and 
humans likely requires little IFNγR1 signaling during infection, indicating that 
the major mechanisms of adaptive immunity to Mtb infection remain unknown.
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Cyclic dinucleotides (CDNs), particularly cyclic di-AMP (c-di-AMP) and cyclic 
di-GMP (c-di-GMP), are now recognised as major second messengers that governs 
critical physiological and pathogenic processes in Mycobacterium tuberculosis. 
Beyond their central roles in cell wall homeostasis, DNA repair, metabolism, 
stress responses, and virulence, these signaling molecules also strongly 
influence host immunity through activation of the cGAS-STING pathway, generating 
significant interest in their potential as vaccine adjuvants. This review 
synthesizes recent progress in understanding CDN biosynthesis and degradation, 
the identification of new effector and receptor proteins, and the expanding 
regulatory networks governed by these molecules in mycobacteria. Emerging 
findings highlight the essential role of c-di-AMP in bacterial growth and genome 
integrity surveillance, the established involvement of c-di-GMP in lifestyle 
transitions, and the potent immunomodulatory properties of both CDNs. Targeting 
CDN signaling pathways or harnessing their immune-stimulatory functions, offers 
promising avenues for developing next-generation antimycobacterial therapeutics 
and improved vaccine strategies. This review integrates current advances, 
highlights recent breakthroughs, and outlines future challenges in decoding CDN 
signaling in mycobacteria.
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OBJECTIVES: Kiribati has one of the highest rates of leprosy worldwide. A 
nationwide screening and chemoprophylaxis program for household leprosy contacts 
was introduced in 2018. In 2022, population-wide screening and rifamycin-based 
treatment or chemoprophylaxis for leprosy and tuberculosis was introduced as 
part of the PEARL and COMBINE studies. Largescale rifamycin use theoretically 
risks selection of resistant Mycobacterium leprae strains. This study aimed to 
elucidate the baseline antimicrobial resistance (AMR) profile of M. leprae 
isolates in Kiribati using a novel molecular method.
METHODS: Mycobacterium leprae genomes from skin biopsies of patients clinically 
diagnosed with leprosy in Kiribati between 2017 and 2024 were analysed. We used 
an M. leprae specific repetitive element (RLEP) PCR to confirm the presence of 
M. leprae DNA. Samples with sufficient DNA (cycle threshold (CT) value < 30) 
proceeded for resistance testing. A combination of nested and heminested PCR 
assays was used to amplify the drug resistance determining regions (DRDR's) for 
dapsone (folP1), rifampicin (rpoB) and fluoroquinolones (gyrA) followed by DNA 
Sanger sequencing.
RESULTS: 216 skin biopsies (multibacillary [MB], n = 155, paucibacillary [PB], 
n = 61) underwent confirmatory testing. 192/216 (89%) samples were PCR positive 
(median Ct value 24.5 [range 12.0-44.4]), including 145 MB cases (median CT 21.1 
[range 12.0-42.0]) and 47 PB cases (median CT 34.0 [range 14.8-37.0]). 
Twenty-four (11%) samples were PCR negative and 21 of these underwent 
histopathological testing, with 12 (57%) showing changes consistent with 
leprosy. 116 (60%) positive samples proceeded to AMR testing (MB, n = 106; PB, 
n = 10). In 10 cases (9%), dapsone resistance-conferring mutations were 
identified in the folP1 region. No mutations were identified in the rpoB or gyrA 
genes.
CONCLUSION: Molecular analysis of skin biopsies revealed moderate-level dapsone 
resistance but no rifampicin resistance in Kiribati. Establishing this baseline 
AMR profile will enable a before-versus-after intervention analysis of 
antimicrobial resistance in M. leprae isolates in Kiribati.
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There is considerable interest in training machine learning (ML) models on 
genomic data that achieve clinical grade diagnostic accuracy. Many successful ML 
models have been trained and validated on binary tasks because predicting 
biomedically relevant continuous variables is difficult to optimize. In this 
work, we present convolutional neural networks (CNNs) that predict minimum 
inhibitory concentrations (MICs) for eight antibiotics from Mycobacterium 
tuberculosis complex (MTBC) gene sequences. By including evolutionary 
information, protein biochemical properties, and data augmentation for rare 
variants, we build models that predict 89% of MICs within one drug concentration 
doubling. Although trained on ≤ 52% of the World Health Organization's (WHO) 
MTBC drug resistance mutation catalog data, the CNNs accurately predict the 
effects of 97% of the catalog's graded mutations. In a cohort of 373 patients 
with rifampicin-susceptible M. tuberculosis infections, higher CNN-predicted 
rifampicin MICs are associated with unfavorable treatment outcomes, providing 
additional evidence that subtle differences in MIC below the resistance 
threshold are clinically relevant. These results demonstrate the value of 
encoding multiple dimensions of biological data in machine learning of M. 
tuberculosis drug resistance phenotypes and that domain knowledge-inspired 
machine learning models can be both interpretable and reach clinical grade 
accuracy.
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PE/PPE proteins contribute to Mycobacterium tuberculosis drug resistance.
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The mycobacterial outer membrane (OM) creates a formidable permeability barrier, 
and whether drugs traverse it by mechanisms other than passive diffusion remains 
unclear. The proline-glutamic acid (PE) and proline-proline-glutamic acid (PPE) 
proteins of pathogenic mycobacteria include several OM transporters. Because 
bacterial transporters are also major contributors to drug resistance, we tested 
the role of PE/PPE proteins in Mycobacterium tuberculosis (Mtb) drug 
susceptibility. We identified mutations in multiple pe/ppe genes that were 
strongly associated with drug resistance in a genetic association study. A 
mutation in ppe42 linked to clinical amikacin resistance also conferred higher 
amikacin resistance in vitro. Deletion of ppe51 led to in vitro resistance to 
multiple drugs and was accompanied by upregulation of inner membrane efflux 
pumps. Deletion of a pe/ppe pair that responded transcriptionally to drug 
exposure, pe25/ppe41, led to increased resistance to isoniazid (INH) in strains 
across all major Mtb lineages and accelerated the emergence of INH resistance in 
vitro. These data show a role of several Mtb PE/PPE proteins in drug resistance 
consistent with the PE/PPE transporter paradigm and suggest a wider role of the 
PE/PPE family in Mtb drug susceptibility and clinical drug resistance.
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INTRODUCTION: Non-profit product development partnerships (PDPs) have succeeded 
in bringing nearly 80 new drugs, vaccines and diagnostics for neglected diseases 
through regulatory approval, but arrangements to ensure they reach patients are 
unclear since the usual commercial incentives do not apply. We conducted a case 
study of how unusually fast access was achieved to a new treatment regimen for 
drug-resistant tuberculosis (DR-TB) developed by the TB Alliance (TBA). Over 100 
countries procured the regimen in quantities to reach 67% of global demand by 
2024, 5 years after first regulatory approval and 2 years after the WHO 
recommended it for routine use. What interventions contributed to this rapid 
rollout, and what role did the PDP play?
METHODS: We analysed the academic and grey literature, internal documents from 
TBA, and conducted interviews with 21 key informants from 16 organisations. We 
identified relevant interventions and actors, constructed a timeline and 
analysed the role TBA played.
RESULTS: We found TBA orchestrated a complex set of interventions implemented by 
dozens of actors over an 8-year time period across three categories: regulatory 
and normative guidance; market shaping for affordability and availability; and 
supporting country-level implementation through knowledge generation, knowledge 
sharing, stakeholder engagement and advocacy. Five attributes enabled TBA to do 
so: ability to generate and share knowledge about the product and regimen; 
non-profit status; ability to mobilise material resources for access 
interventions; pre-existing relationships and/or ability to develop new 
collaborative relationships; and intrinsic motivation to see the product 
reaching people with DR-TB.
CONCLUSION: An orchestrator able to steer many actors towards the shared goal of 
reaching patients is critical in a complex ecosystem where no single 
organisation can realise access alone. Non-profit product developers can play 
this role well, including managing actual or perceived conflicts of interest, 
but require clearer mandates and financial support to do so.
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Invasive fungal infections are an increasing global health concern, particularly 
in low-resource settings where diagnostic capacity is limited. In The Gambia, 
where tuberculosis is highly prevalent, fungal infections may be misdiagnosed as 
mycobacterial disease due to overlapping clinical symptoms and limited access to 
fungal testing. This study aimed to determine the presence of three priority 
fungal pathogens by the World Health Organization (WHO) classification 
system-Aspergillus species (spp.), Histoplasma spp., and Pneumocystis 
jirovecii-in patients with symptoms suggestive of tuberculosis, and to develop a 
molecular tool to support future surveillance. A multiplex quantitative 
polymerase chain reaction assay was developed and validated for simultaneous 
detection of Aspergillus spp., Histoplasma spp., and Pneumocystis jirovecii DNA 
in human sputum. The assay was applied to 273 stored sputum samples collected 
from adult patients presenting with respiratory symptoms concerning for 
tuberculosis in The Gambia. The multiplex assay demonstrated high sensitivity 
and specificity, detecting as few as ten DNA copies per reaction for each 
target. Among the 273 sputum samples analyzed, Aspergillus DNA was identified in 
five samples (1.8%), Pneumocystis jirovecii DNA in three samples (1.1%), and no 
samples were positive for Histoplasma. Cough and weight loss were the most 
frequently reported symptoms among participants with positive results. This 
study represents the first molecular detection of Aspergillus spp. and 
Pneumocystis jirovecii in adults in The Gambia. These findings suggest that 
fungal colonization or infection may occur in a small proportion of patients 
presenting with tuberculosis-like symptoms. The multiplex molecular platform 
developed here provides an accessible approach for fungal surveillance and may 
improve diagnosis and management of fungal infections in resource-limited 
settings.
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Antibiotics targeting the mycobacterial cell wall are a cornerstone of 
tuberculosis treatment, yet how these drugs facilitate bacterial killing remains 
incompletely understood. Studies using the BacTiter-Glo luminescence assay have 
reported increased mycobacterial ATP levels following treatment with cell wall 
inhibitors such as isoniazid, a phenomenon referred to as an "ATP burst." This 
is proposed to contribute to drug-induced killing. Here, we show the ATP burst 
is not a biological response but rather an experimental artifact resulting from 
enhanced cell lysis induced by cell-wall-targeting drugs. Mechanical lysis by 
bead beating abolishes the ATP burst, enabling more reliable assessment of ATP 
levels. We demonstrate the utility of this approach as a functional readout for 
identifying compounds that disrupt the mycobacterial cell wall and for screening 
synergistic or antagonistic interactions with cell wall inhibitors. These 
findings clarify the mechanistic basis of the ATP burst and provide a practical 
tool for antimycobacterial drug discovery.
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Treatment of Mycobacterium abscessus pulmonary disease (Mabs-PD) is a growing 
global health challenge. The lack of bactericidal antibiotics effective at 
therapeutically relevant concentrations underscores an urgent need for drug 
discovery. Targeting cell wall synthesis is a promising strategy for drug 
discovery, as exemplified by the clinical success of broad-spectrum β-lactam 
antibiotics. Here, we employ a bioluminescence-based whole-cell assay optimized 
to identify compounds that disrupt both cell wall synthesis and oxidative 
phosphorylation. A focused drug library screen against Mabs reveals a chemically 
tractable naphthalen-1-ylmethanamine scaffold with potent bactericidal activity. 
The optimized derivative GM47-1 targets MmpL3, compromises cell wall integrity, 
induces ATP leakage, and uncouples respiration. Further chemical optimization 
yields a derivative with nanomolar minimum inhibitory concentration, 
bactericidal activity against intracellular Mabs, and efficacy in a zebrafish 
infection model. Together, these findings identify a promising scaffold for 
therapeutic development and demonstrate the utility of this 
bioluminescence-based platform for discovering bactericidal agents against Mabs.
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Immune reconstitution inflammatory syndrome (IRIS) is a frequent complication of 
advanced human immunodeficiency syndrome (HIV)-tuberculosis (TB) coinfection 
and, in severe cases, may overlap with secondary haemophagocytic 
lymphohistiocytosis (HLH), creating significant diagnostic and therapeutic 
uncertainty. We report a 34-year-old man with newly diagnosed HIV infection (CD4 
count 54 cells/mm3) who developed disseminated TB 2 weeks after initiation of 
antiretroviral therapy, consistent with unmasking TB-associated IRIS. Despite 
appropriate antitubercular therapy (ATT) and corticosteroids, he developed 
persistent fever, progressive cytopenias, hyperferritinaemia and bone marrow 
haemophagocytosis, fulfilling criteria for secondary HLH, with transient 
clinical improvement following etoposide therapy. During corticosteroid 
tapering, recurrent fever occurred with persistent splenic lesions despite 
radiologic resolution of pulmonary disease. Splenectomy demonstrated necrotizing 
granulomatous inflammation with a heavy acid-fast bacillary load, confirming a 
microbiologically active splenic sanctuary focus. Subsequent therapeutic drug 
monitoring revealed markedly subtherapeutic rifampicin and ethambutol 
concentrations, prompting dose escalation and optimization of ATT. Following 
antimicrobial optimization and gradual withdrawal of immunosuppression, the 
patient achieved sustained clinical recovery, virologic suppression and immune 
reconstitution. This case illustrates a sequential continuum linking TB-IRIS, 
secondary HLH and infection-sustained inflammation driven by inadequate 
antimicrobial exposure, emphasizing the importance of reassessing persistent 
inflammation in HIV-TB for occult infection and pharmacokinetic failure before 
escalation of immunosuppressive therapy.

© The Author(s) 2026. Published by Oxford University Press on behalf of Royal 
Society of Tropical Medicine and Hygiene. All rights reserved. For commercial 
re-use, please contact reprints@oup.com for reprints and translation rights for 
reprints. All other permissions can be obtained through our RightsLink service 
via the Permissions link on the article page on our site-for further information 
please contact journals.permissions@oup.com.

DOI: 10.1093/trstmh/trag040
PMID: 42028651

12. J Surg Case Rep. 2026 Apr 22;2026(4):rjag285. doi: 10.1093/jscr/rjag285. 
eCollection 2026 Apr.

A very rare presentation of extra-pulmonary tuberculosis discovered through 
acute appendicitis: a case report.

Murra SY(1), Hagos EH(2), Kassa KA(2), Kuche AD(1), Jiffar AD(3), Abdo IS(3).

Author information:
(1)Department of Surgery, College of Health Science, Addis Ababa University, 
Zambia Street, PO Box 565, Addis Ababa, Ethiopia.
(2)College of Health Science, Addis Ababa University, Zambia Street, PO Box 565, 
Addis Ababa, Ethiopia.
(3)Department of Pathology, College of Health Science, Addis Ababa University, 
Zambia Street, PO Box 565, Addis Ababa, Ethiopia.

Tuberculous appendicitis is a rare form of extra-pulmonary tuberculosis that 
commonly mimics acute appendicitis and is usually diagnosed only after 
histopathological examination. A 35-year-old man presented with a 1-year history 
of intermittent abdominal pain and mucoid diarrhea before developing acute right 
lower quadrant pain due to perforated appendicitis requiring emergency 
appendectomy. Histopathology revealed caseating granulomatous inflammation 
consistent with tuberculous appendicitis. The patient completed 6 months of 
standard anti-tubercular therapy with complete resolution of symptoms. Due to 
its nonspecific clinical and radiologic presentation, tuberculous appendicitis 
is rarely diagnosed preoperatively. Routine histopathological examination of 
appendectomy specimens remains essential for diagnosis. Combined surgical and 
medical management typically results in an excellent prognosis.
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BACKGROUND: Tuberculosis elimination is constrained by symptom-based and 
sputum-dependent diagnostic strategies, which miss asymptomatic disease and are 
difficult to deploy in community settings. Household contacts of people with 
tuberculosis are a priority population for screening and preventive therapy, but 
existing tests have poor prognostic ability. We aimed to evaluated host-response 
assays for screening and prognostic use in household contacts of people with 
tuberculosis.
METHODS: In this prospective, longitudinal, diagnostic and prognostic accuracy 
study, we recruited people aged 10 years and older who lived with a person 
diagnosed with tuberculosis in Mozambique, Tanzania, or Zimbabwe. Household 
contacts who had taken antimycobacterial antibiotics within the past 4 weeks 
were excluded. Participants had real-time Cepheid Xpert Mycobacterium 
tuberculosis Host Response (MTB-HR) testing and clinical, radiological, and 
microbiological tuberculosis screening every 6 months for up to 24 months. The 
primary outcomes were the diagnostic accuracy of MTB-HR obtained within 30 days 
of a confirmed or likely tuberculosis diagnosis at any baseline or follow-up 
visit, and the prognostic ability of MTB-HR for incident tuberculosis using 
MTB-HR results obtained 1-6 months, 6-12 months, and 1-12 months before incident 
tuberculosis diagnosis. Tuberculosis diagnoses were established by an endpoint 
review committee and we assessed discrimination using the area under the 
receiver operating characteristic (AUROC) curve. The study was registered with 
ClinicalTrials.gov (NCT04781257) and is completed.
FINDINGS: Between March 8, 2021, and March 23, 2023, we screened 2109 household 
contacts and enrolled 2079 for analysis (1294 [62·2%] female and 785 [37·8%] 
male). In the diagnostic analysis (41 household contacts with tuberculosis), the 
AUROC was 0·86 (95% CI 0·79-0·92). The prognostic analysis included 29 people 
with incident tuberculosis during the 1-6-month interval, 19 people for the 
6-12-month interval, and 39 people for the 1-12-month interval, yielding AUROCs 
of 0·80 (0·71-0·89), 0·64 (0·53-0·76), and 0·71 (0·62-0·79), respectively, at optimised cutoffs. For the 6-month prediction at the optimised cutoff, the 
positive predictive value was 7·5% (95% CI 4·9-11·4).
INTERPRETATION: MTB-HR did not meet the 2025 WHO target product profile criteria 
for screening or prognostic use; however, its positive predictive value for 
incident tuberculosis was higher than that of currently used tests. These 
findings support a potential role for MTB-HR in screening and prevention 
strategies.
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BACKGROUND: All patients with rifampicin-resistant tuberculosis should receive a 
short course of effective treatment. We aimed to evaluate the effectiveness of 
whole genome sequencing (WGS)-guided treatment in shortening duration of 
treatment for rifampicin-resistant tuberculosis.
METHODS: We did a pragmatic, randomised, single-blind phase 4 trial in 13 
hospitals and 35 clinics in South Africa. Adults with pulmonary 
rifampicin-resistant tuberculosis were randomly assigned (1:1, using adaptive 
randomisation) to standard of care (WHO all-oral 9-month, seven-drug regimen or 
18-month individualised regimen) or a four-drug, 6-month WGS-guided regimen 
generated by a feature-based artificial intelligence (AI) model. Bacteriological 
effectiveness, defined as difference in time to culture conversion measured as 
change in mycobacterial load using a non-linear mixed-effects model, was the 
primary outcome. Due to operational constraints and the inability to perform 
culture-free WGS, we performed an analysis of clinical effectiveness in a 
modified intention-to-treat (mITT) population (risk difference for unfavourable 
treatment outcomes, 10% non-inferiority margin) and safety (serious adverse 
events). This trial is registered with ClinicalTrials.gov, NCT05017324.
FINDINGS: 204 participants were randomly assigned between Sept 23, 2021, and Feb 
9, 2023 (101 to the standard of care group, 103 to the WGS group), of which 162 
culture-positive individuals were included in the mITT analysis (78 in the 
standard of care group, 84 in the WGS group). mITT participants were mostly male 
(n=120 [74%]) and living with HIV (n=100 [63%]) and had rifampicin-resistant, 
multidrug-resistant tuberculosis (n=142 [88%]), pre-extensively drug-resistant 
tuberculosis (n=15 [9%]), or extensively drug-resistant tuberculosis (n=5 [3%]). 
In the WGS group, 15 different individualised regimens were recommended to 81 
participants, and median treatment duration was shortened by 2·6 months. 
Bacteriological response was similar in both groups with a mean mycobacterial 
load half-life of 0·30 weeks (95% CI 0·27 to 0·33) in the WGS group versus 0·31 weeks (95% CI 0·31 to 0·31) in the standard of care group (relative difference 0·97, 95% CI -0·86 to 1·07; p=0·26). Unfavourable treatment outcomes (bacteriological failure, loss to follow-up, or death) were less frequent in the WGS group (20 [24%] of 82 vs 32 [42%] of 77; adjusted risk difference -18·4 percentage points, 95% CI -35.6 to -1.2); superiority p=0.018), mostly due to reduced loss to follow-up. The frequency of serious adverse events was similar 
between groups (23 [27%] of 84 in the WGS group vs 26 [33%] of 78 in the 
standard of care group; risk difference -6% percentage points, 95% CI -8 to 20; 
p=0.41).
INTERPRETATION: Using WGS and AI to select regimens with optimal drug features 
had similar bacteriological and superior clinical efficacy compared with 
standard of care and was safe. Future trials should evaluate the effectiveness 
of culture-free sequencing-guided treatment on relapse-free cure where the 
standard regimen for rifampicin-resistant, multidrug-resistant tuberculosis is 
bedaquiline, pretomanid, linezolid, and moxifloxacin.
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Tuberculosis (TB) remains a leading infectious cause of morbidity and mortality 
worldwide, and major diagnostic and therapeutic challenges persist despite 
advances in microbiologic and molecular testing. Over the past decade, molecular 
imaging, especially with FDG PET/CT, has transformed our understanding of TB 
pathogenesis, the spectrum of early and subclinical disease, mechanisms of 
dissemination, and treatment response. This review synthesizes key recent 
developments in TB imaging, focusing on studies published since prior Seminars 
in Nuclear Medicine reviews. New non-human primate and human PET/CT data provide 
unprecedented insight into the spatial and temporal evolution of granulomas, 
demonstrating highly localized microanatomic seeding, bronchogenic spread 
pathways, and heterogeneous lesion biology that strongly influence treatment 
outcomes. Imaging studies in asymptomatic individuals reveal that metabolically 
active subclinical TB is common and strongly predictive of future progression, 
redefining the spectrum of latent infection. In treatment monitoring, FDG PET/CT 
consistently outperforms conventional microbiologic biomarkers, correlating with 
lesion-level sterilization and identifying patients at risk for relapse, 
particularly when persistent metabolic activity remains at the end of therapy. 
The introduction of emerging tracers, such as integrin-targeted probes, offers 
complementary characterization of granuloma angiogenesis, immune 
microenvironments, and host-pathogen dynamics beyond glucose metabolism. Future 
priorities include the development of TB-specific radiotracers, the integration 
of PET with advanced computational modeling and AI-based quantification, and the 
translation of imaging biomarkers into individualized treatment strategies and 
drug-development pipelines. Collectively, these advances position molecular 
imaging as a central tool in elucidating TB biology and accelerating progress 
toward improved diagnostic, therapeutic, and prevention strategies.
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Squaramides (SQA) were reported as potent antituberculosis drugs through 
inhibition of the mycobacterial enzyme adenosine triphosphate (ATP) synthase, 
which is critical for ATP synthesis. However, squaramide compounds showed high 
metabolic clearance (CL) despite their promising potency and selectivity. 
Herein, we describe lead optimization efforts to improve the potency and 
metabolic stability of previous lead 1f. Multiple squaramide analogues exhibited 
improved potency. The most potent analogue 20j expressed enhanced potency of 51 
nM and moderate metabolic stability. SQA 6k displayed optimum balance of potency 
and metabolic stability both in vitro and in vivo. Notably, against 
bedaquiline-resistant Rv0678 mutants, a modest 2-fold increase in 6k minimum 
inhibitory concentration (MIC) was observed─reversed by complementation─versus a 16-fold shift in bedaquiline (BDQ) MIC. In a chronic tuberculosis (TB) mouse 
model, 6k coadministered with 1-aminobenzotriazole (ABT) exhibited bactericidal 
activity. These findings provide key strategies for improving potency and 
pharmacokinetic properties toward a tractable preclinical candidate.
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BACKGROUND: Diabetes mellitus (DM) is associated with an increased risk of death 
and relapse during tuberculosis (TB) treatment. Systematic screening and 
treating DM can improve outcomes. However, DM screening is poorly implemented in 
low-resource settings. We discuss implementation and results from the first 
integrated DM screening program in TB treatment centers in Burundi.
METHODS: People diagnosed with TB who consented were screened for DM. The 
prevalence and number needed-to-test (NNT) for DM in people with TB with unknown 
DM status were estimated. Predictors for DM were assessed using multivariable 
logistic regression. Enablers for further rollout were documented.
RESULTS: Among 324 people with TB (April-September 2023), 6.8% (95% CI 4.4 to 
10.1%) had DM. A family history of DM, tobacco consumption and being unemployed 
predicted DM. The NNT to find a DM case was 15. Enablers for further national 
rollout of DM/TB screening include health promotion for people with TB, 
healthcare worker training, free-of-charge DM testing and integration of DM 
treatment at the point of TB treatment.
CONCLUSION: In Burundi, systematic DM screening in people with TB is relevant 
and feasible if remaining challenges are addressed. DM diagnosis, care and 
treatment should be provided free-of-charge in TB treatment centers.
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BACKGROUND: Latent tuberculosis infection (LTBI) remains a major public health 
challenge in Malaysia, yet prevalence estimates across population groups and 
settings are fragmented. This systematic review and meta-analysis aimed to 
synthesize available evidence and identify sources of heterogeneity.
METHODS: We searched major databases for studies reporting LTBI prevalence in 
Malaysia. Random-effects meta-analyses were performed, with subgroup and 
meta-regression analyses to explore heterogeneity. Publication bias was assessed 
using Egger's and Begg's tests. Meta-analysis was performed using OpenMeta 
Analyst software and Comprehensive meta-analysis version 3.
RESULTS: Eighteen studies were included, yielding a pooled LTBI prevalence of 
30.0% (95% CI; 18.7-44.4%). Marked variation was observed across states, 
populations, diagnostic tests, and settings. By state, prevalence ranged from 
5.2% (95% CI: 4.0-6.7%) in Terengganu to 48.8% (95% CI: 1.8-98.0%) in Kelantan. 
By population group, the highest prevalence was recorded among people who are 
incarcerated (PWI) (83.0%, 95% CI: 65.3-92.7%), prison employees (81.0%, 95% CI: 
76.9-84.4%), and contacts of multidrug-resistant TB patients (CMDR TB Patients) 
(52.7%, 95% CI: 41.4-63.8%), while lower rates were observed in Diabetes 
Mellitus patients (DMP) (10.2%, 95% CI: 3.7-24.8%), medical students (3.8%, 95% 
CI: 2.2-6.6%), and refugee children (12.8%, 95% CI: 10.0-16.3%). Diagnostic 
method was a significant source of heterogeneity: tuberculin skin test (TST) 
yielded higher prevalence (35.1%, 95% CI: 21.0-52.5%) than interferon gamma 
release assays (IGRA) (16.3%, 95% CI: 8.9-28.1%). By study setting, prisons 
showed the highest prevalence (82.4%, 95% CI: 71.4-89.8%), compared to hospitals 
(18.4%, 95% CI: 11.8-27.4%) and refugee schools (12.8%, 95% CI: 10.0-16.3%). 
Meta-regression confirmed states, diagnostic test, population groups, and 
setting as key sources of heterogeneity. Egger's (p = 0.4765) and Begg's tests 
(p = 0.9095) found no evidence of publication bias.
CONCLUSION: LTBI prevalence in Malaysia is high, particularly in prisons and 
high-risk occupational groups. Diagnostic method strongly influences estimates. 
Targeted screening, preventive therapy, and harmonization of diagnostic 
standards are essential for Malaysia's End TB strategy.
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In managing the complication of tuberculosis (TB), the phenomenon of a 
paradoxical reaction must be considered when there are worsening existing or new 
TB lesions after initial positive response to TB medications. This case 
describes the sudden development of peritonitis in an adult male who was 
receiving anti-TB drugs for pulmonary TB. Emergent laparotomy revealed abdominal 
TB with perforated distal ileum and generalised tuberculous deposits over the 
peritoneum. The perforation site was trimmed and brought out as a loop 
ileostomy. Histology confirmed the presence of caseating granulomas in the 
peritoneal nodules. He was subsequently discharged well and restarted on the 
anti-TB 4-drug regimen.
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BACKGROUND: Tuberculosis preventive therapy (TPT) is critical in interrupting 
progression to disease, transmission and reducing incidence rates. Nonetheless, 
high costs have been barriers towards the expansion of shorter patient-friendly 
drug regimens. In 2019, a Unitaid-led deal reduced rifapentine costs by over 
70%, facilitating Brazil's implementation of 3 months of rifapentine+isoniazid 
(3HP), a short-course TPT regimen, in its public health system. We evaluated the 
health and economic impact of Brazil's implementation of this patient-friendly 
regimen for short-course TPT.
METHODS: We analysed surveillance data on 171 174 individuals initiating TPT 
from January 2019 to December 2024. A mixed-effects spatiotemporal Bayesian 
model estimated quarterly TPT initiation trends under (1) observed 3HP rollout 
versus a no-3HP counterfactual (Q3 2021-Q4 2024) and (2) projected universal 3HP 
coverage (Q1 2025-Q4 2027) versus extended no-3HP adoption. Cost-effectiveness 
analysis quantified active tuberculosis (TB) cases and disability-adjusted 
life-years (DALYs) averted, alongside costs, incremental cost-effectiveness 
ratios, net monetary benefits (NMBs) and return on investment of TPT under each 
3HP coverage scenario.
RESULTS: From 2022 to 2024, 3HP scale-up produced 37 508.4 (95% credible 
intervals (CrIs) 31 405.2 to 43 631.6) additional TPT initiations, averted an 
estimated 15 002 DALYs (95% CrI 8985.6 to 21 031.15) and yielded NMBs of 
US$122.7 million (95% CrI US$63.8 to US$198.2 million). Under a proposed 
universal coverage (2025-2027), projected gains included 72 080.1 (95% CrI 62 
323.7 to 81 836.4) additional individuals starting TPT, with subsequent 26 139 
DALYs averted (95% CrI 14 117 to 38 762) and NMBs of US$214.5 million (95% CrI 
US$103.0 to US$362.8 million), indicating strong economic dominance over no-3HP 
adoption. Finally, TPT with 3HP's implementation was estimated to return US$1.31 
(95% CrI US$0.97 to US$1.62) to the health system for every US$1 invested.
CONCLUSIONS: In Brazil, large-scale implementation of a patient-friendly 
short-course regimen (3HP) was effective and likely cost-saving for a 
resource-strained public health system. Our evaluation provides robust, 
real-world evidence that implementing this regimen improved TPT coverage and 
completion nationwide while reducing costs and TB disease burden.
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Following the collapse of the Soviet Union, Kazakhstan, like many other formerly 
socialist countries, experienced a surge in tuberculosis (TB). Despite the 
successful efforts of Kazakhstan's Ministry of Health in reducing TB related 
mortality, analysis of TB risk factors in Kazakhstan remains incomplete. This 
study takes advantage of detailed district-level population health data, and 
links TB to the presence of man-made environmental damage from the Semipalatinsk 
Nuclear Test Site and the desiccation of the Aral Sea. Using both propensity 
score matching and regression models, along with census and satellite nightlight 
(SNL) data, we examine TB incidence and prevalence from 2000 to 2018, focusing 
on regions affected by acute environmental disasters. Areas severely exposed to 
ionizing radiation have converging TB incidence and prevalence. In contrast, 
regions most affected by the Aral Sea's desiccation continue to have elevated TB 
levels. Our results suggest that areas officially recognized as "zones of 
ecological catastrophe" and "zones of ecological crisis" have about 40% and 30% 
higher prevalence and incidence of TB, respectively. Further analysis of time 
trends reveals that the significantly elevated TB incidence in these areas 
appears to be driven by dynamics during 2000-2012 and is not present in more 
recent years. TB prevalence in the zones of ecological catastrophe and crisis 
also demonstrates a converging trend, though relative rates remain much higher.
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Post-antibiotic effect (PAE) describes the delay in bacterial growth that 
continues after antibiotics are cleared. The physiologic basis of PAE in 
Mycobacterium tuberculosis (Mtb) remains poorly understood. Here, we evaluated 
the long-standing hypothesis that PAE reflects the time required for bacteria to 
recover from drug-induced physiologic damage by comparing Mtb after varying 
durations of treatment with the four-drug isoniazid, rifampin, pyrazinamide, 
ethambutol combination in vitro and in BALB/c mice using two novel molecular 
readouts of bacterial health. In aerobic axenic culture and in the high-dose 
aerosol mouse model, quantification of Mtb rRNA synthesis via the RS ratio and 
Mtb transcriptional profiling via SEARCH-TB revealed that longer drug exposure 
was assocated with greater injury and adaptation during treatment, as well as 
slower recovery after treatment, i.e., longer PAE. Recovery followed a conserved 
sequence, from resumption of rRNA synthesis, to broad transcriptional 
reprogramming, to eventual CFU change. In mice, however, physiologic recovery 
was markedly slower and less complete than in vitro, indicating longer PAE in 
the context of immunity. Our observation that PAE in Mtb depends on the duration 
of drug exposure and correlates with the degree of bacterial injury support the 
hypothesis that nonlethal physiologic damage contributes to PAE. Our observation 
that PAE of the standard TB regimen is longer in mice than in vitro indicates 
that immunity augments PAE for Mtb. Molecular evaluation of bacterial physiology 
provides a new basis for probing recovery from drug exposure and understanding 
PAE.
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INTRODUCTION: Fluoroquinolones (FQs) are key components of World Health 
Organization (WHO)-recommended regimens for multidrug-resistant tuberculosis 
(MDR-TB). Accurate detection of FQ resistance is essential for optimizing 
treatment. This study evaluated the concordance between the Second-Line Line 
Probe Assay (SL-LPA) and Liquid Culture Drug Susceptibility Testing (LC-DST) for 
detecting FQ resistance in Mycobacterium tuberculosis isolates.
METHODS: In this retrospective study, 1402 non-duplicate clinical isolates of 
MDR TB were tested using SL-LPA and LC-DST at a reference laboratory. Genotypic 
resistance was identified through mutations in the gyrA and gyrB 
genes identified by SL-LPA, while phenotypic resistance was determined using 
MGIT-based LC-DST at critical concentrations for fluoroquinolones. Targeted 
nanopore sequencing was performed on a subset of isolates with discordant 
molecular and phenotypic results to investigate resistance-associated mutations.
RESULTS: SL-LPA detected FQ resistance in 907 (64.7%) isolates, whereas LC-DST 
identified resistance in 852 (60.8%) isolates. Using LC-DST as the reference 
standard, SL-LPA showed a sensitivity of 93.2%, specificity of 98.6%, positive 
predictive value of 99.2%, and negative predictive value of 88.7%. Overall 
concordance between the two methods was observed in 1292 (92.2%) isolates. 
Discordant results occurred in 110 (7.8%) isolates, mainly involving low-level 
resistance mutations or inferred resistance due to missing wild-type bands on 
SL-LPA. Nanopore sequencing of 15 discordant isolates identified high-confidence 
mutations (Asp94Tyr, Asp94Gly, Asp94Asn) and interim or low-confidence mutations 
(Ala90Val, Ser91Pro, Asp94Ala, gyrB Asn499Asp, Asp461Asn).
CONCLUSION: SL-LPA demonstrates excellent specificity and positive predictive 
value for detecting FQ resistance; however, discordance associated with 
low-confidence mutations and heteroresistance highlights the importance of 
integrating molecular assays with phenotypic DST and sequencing to improve 
MDR-TB resistance detection and guide treatment decisions.
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Bovine tuberculosis (BTB), mainly caused by Mycobacterium bovis, remains an 
endemic zoonosis with significant economic and public health impact, 
particularly in major beef-producing countries such as Brazil. This study aimed 
to evaluate the occurrence, epidemiological profile, and macroscopic features of 
BTB-like lesions identified during routine post-mortem inspection at an 
officially inspected slaughterhouse in Northeastern Brazil over a six-year 
period (2020–2025). A retrospective observational study was conducted based on 
official inspection records from 79,318 slaughtered cattle. Thirty-six carcasses 
were totally condemned due to lesions suggestive of BTB, corresponding to an 
overall prevalence of 0.045% (95% CI: 0.032–0.063%), with no significant 
temporal trend throughout the study period. Affected animals were predominantly 
females (61.1%), who presented significantly higher odds of condemnation 
compared to males (OR = 5.76; 95% CI: 2.92–11.37; p < 0.001), and animals older 
than 36 months (75%). Macroscopically, lesions were mainly granulomatous, with 
caseous necrosis and calcification, primarily involving the lungs, mediastinal 
lymph nodes, and liver, indicating chronic and frequently systemic infection. 
Despite the low apparent prevalence, the consistent annual detection of advanced 
lesions suggests sustained endemic circulation of agents compatible with bovine 
tuberculosis within source herds. These findings reinforce the epidemiological 
value of slaughterhouse surveillance as a complementary, cost-effective tool for 
BTB monitoring, contributing to risk assessment, guiding herd-level control 
strategies, and strengthening integrated actions within a One Health framework.
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BACKGROUND: Multidrug-resistant tuberculosis (MDR-TB) remains a major global 
health concern due to its high mortality and recurrence rates. Understanding the 
factors associated with these adverse outcomes is essential for guiding targeted 
interventions and strengthening TB control strategies.
OBJECTIVE: To synthesise evidence on factors associated with mortality and 
recurrence among patients with MDR-TB.
METHODS: A systematic review and meta-analyses were conducted following PRISMA 
guidelines. Searches were performed in PubMed, CINAHL, Scopus, Embase and Web of 
Science from inception to 23 February 2025 without year restrictions. A 
random-effects model was used to estimate pooled odds ratios (ORs) with 95% 
confidence intervals (CIs). Risk of bias was assessed using the Newcastle-Ottawa 
Scale. Subgroup and meta-regression analyses were conducted.
RESULTS: Thirty-five studies encompassing 36,693 patients with MDR-TB were 
included. Pooled analyses identified several significant predictors of 
mortality, including HIV co-infection (OR = 2.80; 95% CI: 1.92-4.09; p < .001), 
lower educational attainment (≤12 years) (OR = 2.67; 95% CI: 1.64-4.38; 
p = .003), low body mass index (OR = 3.15; 95% CI: 2.28-4.36; p = .001), anaemia 
(OR = 3.53; 95% CI: 1.03-12.09; p = .04) and alcohol use (OR = 2.94; 95% CI: 
1.08-8.00; p = .04). Only five studies assessed recurrence, indicating higher 
risk among individuals with comorbidities, and those with low educational 
levels.
CONCLUSION: Mortality and recurrence remain major challenges in MDR-TB 
management. Key predictors, HIV co-infection and low education for mortality, 
and comorbidities and low educational level for recurrence, highlight the need 
to strengthen health systems, expand TB-HIV co-management and implement targeted 
education to reduce adverse outcomes and advance global TB elimination.
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We recently reported C48, a potent and orally effective inhibitor targeting 
biotin biosynthesis in Mycobacterium tuberculosis (Mtb). Notably, C48 exhibited 
a favorable pharmacokinetic profile and suppressed Mtb growth in a mouse model 
that recapitulates human biotin physiology, demonstrating that biotin is a 
validated target for antibacterial agents. This paper details the previously 
undisclosed lead optimization studies, which employed rational drug design by 
the strategic introduction of fluorine, reduction of rotatable bonds, and 
incorporation of nitrogen atom to enhance π-π stacking. A series of novel BioA 
inhibitors were designed, synthesized, and evaluated with respect to their 
biochemical properties, in vitro ADME, and pharmacokinetic profiles. Key 
analogues were tested against isogenic Mtb strains (BioA underexpressed or 
overexpressed) to confirm on-target engagement. C48 emerged as the most potent 
candidate with minimum inhibitory concentrations (MICs) ranging from 0.012 to 
0.093 μM against a panel of drug-sensitive and drug-resistant Mtb strains.

DOI: 10.1021/acs.jmedchem.5c03325
PMID: 42017700

31. J Bacteriol. 2026 Apr 22:e0013626. doi: 10.1128/jb.00136-26. Online ahead of 
print.

Tyloxapol inhibits ESX-1 secretion in Mycobacterium marinum.

Collars OA(1), Weaver SD(1)(2), Hernandez RL(1)(2), Champion MM(2), Champion 
PA(1).

Author information:
(1)Department of Biological Sciences, University of Notre Dame, Notre Dame, 
Indiana, USA.
(2)Department of Chemistry and Biochemistry, University of Notre Dame, Notre 
Dame, Indiana, USA.

Mycobacteria have a hydrophobic cell envelope that makes uniform growth in 
liquid culture challenging. Non-ionic detergents, including Tween-80 and 
tyloxapol, are commonly added to media when culturing mycobacterial species in 
the laboratory. Tyloxapol was reported to exhibit anti-tuberculous activity 
during animal infection with M. tuberculosis in the 1950s. In the 1980s, 
microscopy studies suggested that tyloxapol impacted the interaction between M. 
tuberculosis and the phagosomal membrane, preventing mycobacterial access to the 
cytoplasm. It is now known that the ESX-1 Type VII secretion system mediates the 
interaction between pathogenic mycobacteria and the phagosomal membrane. 
Mycobacterium marinum is a pathogenic mycobacterial species that has been widely 
used to understand the molecular mechanisms and host responses to the ESX-1 
system. The hemolytic activity of M. marinum allows the study of ESX-1 lytic 
activity outside of the context of a host cell. We found that tyloxapol inhibits 
the hemolytic activity of M. marinum in a concentration-dependent manner. We 
discovered the mechanism underlying the inhibition of hemolysis is the 
differential inhibition of the production and secretion of ESX-1 substrates. 
Proteomics analysis indicates that tyloxapol specifically inhibited the 
secretion of a subset of ESX-1 substrates in addition to specific PE/PPE/PEGRS 
proteins, but not the secretion of proteins secreted by the Sec, ESX-3, or ESX-5 
secretion systems. Our findings directly impact how the field interprets data 
from studies where M. marinum, and potentially other mycobacterial species, were 
grown in tyloxapol. Our findings may explain the original observations linking 
tyloxapol to anti-tuberculosis activity.IMPORTANCETuberculosis, which is caused 
by Mycobacterium tuberculosis, is one of the world's deadliest diseases. We lack 
a clear understanding of how M. tuberculosis and related mycobacterial species 
cause disease. In the 1950s, it was reported that treating M. 
tuberculosis-infected animals with tyloxapol improved the survival and, in some 
cases, protected the animals from death. Tyloxapol is a detergent that is 
commonly added to mycobacterial cultures to promote dispersed growth in the 
laboratory. Later studies suggested that tyloxapol altered the interaction 
between M. tuberculosis and the phagosomal membrane during macrophage infection. 
The ability to escape the phagosome is essential for mycobacteria to cause 
disease and is mediated by the ESX-1 Type VII protein secretion system. Using M. 
marinum, a well-established model for understanding the molecular mechanisms of 
ESX-1 secretion, we show that tyloxapol used at more than 100-fold less than 
what is commonly used to grow mycobacteria in the lab inhibits ESX-1 secretion. 
Our findings have widespread implications on how we interpret our findings as a 
field and may explain why tyloxapol impacted M. tuberculosis infection of both 
animals and macrophages. Our study also indicates that tyloxapol can be used as 
a tool to understand the molecular mechanisms of ESX-1 protein secretion.
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BACKGROUND: The frequency and determinants of persistent symptoms after 
microbiological cure remain incompletely defined in pulmonary tuberculosis. We 
aimed to determine the prevalence of persistent tuberculosis-related symptoms 6 
months after treatment initiation and identify associated predisposing factors.
METHODS: We analysed data from the prospective observational cohort study, 
enrolling adults treated for pulmonary tuberculosis at three tertiary hospitals 
in Korea between 2016 and 2018. Demographic, clinical and radiographic data, and 
symptoms were assessed using a standardised symptom checklist at baseline and at 
2-month and 6-month follow-up visits. Symptom persistence was defined as the 
presence of any tuberculosis-related symptom at the 6-month visit. Multivariable 
logistic regression analysis was conducted to identify factors associated with 
persistent symptoms.
RESULTS: Among 354 participants (61% men, mean age of 58.5±19.4 years), symptom 
prevalence decreased from 80.2% at baseline to 25.1% at 6 months. Cough (14.4 %) 
and dyspnoea (7.6 %) were the most common persistent symptoms. Independent 
predictors of persistent symptoms included foreign nationality (adjusted OR 
(aOR) 5.586; 95% CI 1.618 to 19.28), chronic lung disease (aOR 5.034; 95% CI 
1.995 to 13.26), presence of tuberculosis-related symptoms at 2 months (aOR 
3.195; 95% CI 1.833 to 5.685) and bilateral infiltration on chest X-ray (aOR 
1.933; 95% CI 1.018 to 3.650) in the multivariate analysis.
CONCLUSIONS: A significant proportion of patients experience persistent 
tuberculosis-related symptoms even 6 months after treatment initiation. These 
findings highlight the need for ongoing clinical assessment and post-treatment 
care to address residual symptom burden following pulmonary tuberculosis.
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INTRODUCTION: Tuberculosis (TB) remains a major global health challenge, with an 
estimated 10.8 million new cases and 1.25 million deaths in 2023. Despite 
advances in molecular detection of Mycobacterium TB (MTB), significant 
diagnostic gaps remain: in 2023, only 48% of newly diagnosed TB cases received 
rapid diagnostic testing, far below the 100% target. These challenges are 
intensified in high-burden settings, where sputum collection and distinguishing 
TB from other illnesses are difficult. The Xpert MTB Host Response (Xpert-HR) 
assay measures host immune gene expression from blood, shows promise but 
variable accuracy across studies. Hence, this study will perform an Individual 
Patient Data Meta-Analysis (IPDMA) to evaluate the diagnostic accuracy, subgroup 
performance, predictive values and clinical benefit of Xpert-HR compared with 
conventional sputum-based testing.
METHODS AND ANALYSIS: This systematic review and IPDMA will follow Preferred 
Reporting Items for Systematic Reviews and Meta-Analyses for Diagnostic Test 
Accuracy guidelines. Prospective studies including adolescents (>12 years) or 
adults with presumed TB tested using the Xpert MTB Host-Response assay will be 
identified through PubMed, Embase and Web of Science. Study quality will be 
assessed using an adapted diagnostic accuracy tool. Diagnostic accuracy will be 
pooled using random-effects models, with subgroup analyses where applicable. 
Decision curve analysis will evaluate clinical utility. Predictive values will 
be estimated across TB prevalences of 1-10%. Both one-stage and two-stage IPDMA 
approaches will be explored, and the proportion of unevaluable samples will be 
reported.
ETHICS AND DISSEMINATION: The review will be based on deidentified individual 
patient data to be obtained upon request from the corresponding authors of 
studies fulfilling all the data sharing agreement. Ethical approval has been 
obtained from the Ethical Committee of the Medical Faculty of Heidelberg 
University (Approval No. S-043/2026). The results will be disseminated through 
publication in a peer-reviewed journal, and through presentations at academic 
conferences.
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Recent advancements in data-independent acquisition (DIA) workflows have greatly 
increased the depth and throughput of mass spectrometry-based proteomics. 
However, many of these advancements remain undercharacterized for 
phosphoproteomics, particularly in bacteria that have fewer protein 
phosphorylation events. We evaluated the impact of instrument/gradient length 
(Orbitrap Astral, 15 min; Orbitrap Exploris, 90 min), analysis tools (DIA-NN 
1.9.2, DIA-NN 2.3, FragPipe, Spectronaut), and library search strategies 
(spectral-library versus library-free) on phosphoproteomic coverage and 
quantification in a human cell line and bacterial lysate. The 15 min Astral 
analysis identified similar numbers of phosphopeptides compared to a 90 min 
Exploris acquisition method across all analysis tools, demonstrating a 
substantial advantage in throughput. Within the Astral workflow, Spectronaut 
provided the highest phosphoproteome coverage, whereas DIA-NN 1.9.2, DIA-NN 2.3, 
and FragPipe exhibited less quantitative variation. We compared library-free and 
spectral-library search strategies using the Mycobacterium tuberculosis (Mtb) 
H37Rv strain. We observed greater phosphopeptide identifications yet different 
phosphopeptide profiles via library-free searches in comparison to 
spectral-library searches. When comparing Mtb harvested at different growth 
phases, phosphosite fold-changes were consistent, whereas statistical 
significance varied between tools. This work can be informative for workflow 
selection in DIA phosphoproteomics studies, especially for biological samples 
with low phosphorylation frequencies.
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The number 17 is considered unlucky by some Italians as its Roman numerals - 
XVII - can be rearranged as Vixi, a Latin expression that can be interpreted as 
"my life is over". In other contexts, the number 17 is associated with wisdom 
and success. This paradox holds true when it comes to the role of interleukin 17 
(IL-17) in tuberculosis (TB). On one hand, immune correlates of protection 
studies have consistently identified IL-17 responses as key players in natural 
and vaccine induced protection against infection and disease. On the other, 
IL-17 has been proposed as a main driver of the immunopathology that underlies 
TB morbidity and mortality. Thus, while some researchers seek to develop novel 
TB vaccine approaches that promote IL-17 responses, others hunt for 
host-directed therapeutic approaches that block its activity. In this article, 
we attempt to address this conundrum and synthesise the main arguments 
supporting a role for IL-17 in the protection and pathogenesis of this deadly 
human infectious disease. Ultimately, as with superstition, whether the 17th 
interleukin is friend or foe in human TB is likely to depend on the context.
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The targeting of the mycobacterial electron transport chain for drug development 
has recently garnered significant clinical success. The cytochrome bcc complex 
within the electron transport chain has emerged as a viable drug target, with 
the antibiotic Q203 (Telacebec) showing excellent activity against M. 
tuberculosis in vitro and in vivo. To determine if Q203 can function as an 
antibiotic against the non-tuberculosis mycobacteria M. avium and M. 
intracellulare (MAC), MIC and bactericidal studies were performed, both against 
various laboratory and clinical strains of MAC as well as in vivo infection 
studies. These studies found that Q203 provides synergistic activity against all 
tested MAC isolates when combined with clarithromycin and provided significant 
added benefit in a acute M. avium mouse infection model when combined with 
clarithromycin and clofazimine.
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BACKGROUND: Intravesical Bacillus Calmette-Guerin (BCG) is a live attenuated 
vaccine for tuberculosis. Intravesical BCG (iBCG) administration is a highly 
effective immunotherapy for non-muscle invasive bladder cancer (NMIBC). Although 
live attenuated vaccines are generally contraindicated in solid organ transplant 
recipients (SOTR), iBCG has been utilized for NMIBC in SOTR. We describe the 
clinical manifestations, management, and outcomes of disseminated Mycobacterium 
bovis-BCG infection (Mb-BCGi) following iBCG therapy in SOTR for NMIBC.
METHODS: All adult patients (> 18 years of age) diagnosed with NMIBC who 
received iBCG across three tertiary referral and transplant centers between 2000 
and 2025 were identified. The study cohort consisted of SOTR who had received 
iBCG for NMIBC and subsequently developed disseminated Mb-BCGi. English language 
literature review was performed to identify additional cases.
RESULTS: A total of 4207 patients received iBCG during the study period. Thirty 
(0.71%) were SOTR, of whom two (6.7%) developed disseminated Mb-BCGi, including 
bloodstream infection and prostate abscesses. Literature review identified two 
additional disseminated Mb-BCGi cases in SOTR with lungs, bloodstream, and 
native kidney involvement, and one fatality. All cases required extended 
antimycobacterial therapy. Median times from SOT to Mb-BCGi and from iBCG to 
Mb-BCGi were 104 and 8 months, respectively.
CONCLUSION: SOTR appear to be at a higher risk of disseminated Mb-BCGi following 
iBCG. Administration of iBCG in SOTR with NMIBC warrants careful risk-benefit 
assessment and subsequent close monitoring.
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Tuberculosis (TB) is a deadly disease that claims the lives of over a million 
people each year worldwide. The Bacille Calmette-Guérin vaccine has long been 
used to protect against TB, but it produces variable effects across different 
populations and fails to protect against adult pulmonary TB. Therefore, there is 
an urgent need for alternative vaccines that can offer better protection. We 
have developed a strategy for the rational deletion of virulence-related genes 
in Mycobacterium tuberculosis (Mtb) to create hyperattenuation that also 
enhances immunogenicity. Previously, we generated both single (∆fbpA) and double 
knockout (DKO) (∆fbpA-∆sapM) mutants of Mtb and assessed their immunogenicity 
and efficacy using mice. Herein, we have created triple knockout (TKO) and 
quadruple knockout (QKO) strains to enhance the immunogenicity and safety of the 
DKO strain by deleting the zmp1 and dosR genes. The resulting TKO strains, TKO-Z 
(∆fbpA-∆sapM-∆zmp1) and TKO-D (∆fbpA-∆sapM-∆dosR), and the QKO strain 
(∆fbpA-∆sapM-∆zmp1-∆dosR), were evaluated for their immunogenicity and safety in 
mice. Whereas TKO-Z and QKO strains exhibited superior immunogenicity compared 
to the DKO strain, their protective efficacy in mice was comparable. However, 
survival studies involving SCID mice indicated that the QKO strain was highly 
attenuated. Therefore, rational deletion of genes in Mtb seems to be an 
innovative approach for developing safer and more efficacious vaccines against 
TB.
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The role of the cell envelope-associated Rv0132c/FGD2 from Mycobacterium 
tuberculosis has long been a subject of debate. Importantly, FGD2 is found only 
in pathogenic mycobacteria, making it a potential drug target. While some 
suggest it functions as a glucose-6-phosphate dehydrogenase, others propose it 
acts instead as an F420-dependent hydroxy-mycolic acid dehydrogenase-an activity 
linked to cell-wall remodeling and inhibition by the anti-tubercular drug 
pretomanid. Yet, direct evidence for either activity has been lacking. Here, we 
heterologously express and purify active Mtb-FGD2, and demonstrate that the 
enzyme binds the F420 cofactor with nanomolar affinity. Crystal structures for 
both the apo-form and the F420 complex reveal that the Mtb-FGD2 active site 
architecture is consistent with sugar substrates but notably lacks a 
phosphate-binding pocket. Biochemical assays confirm that Mtb-FGD2 functions 
efficiently as an F420-dependent glucose dehydrogenase in vitro. Computational 
docking combined with molecular dynamics simulations further supports the 
formation of a catalytically plausible β-D-glucose:F420 ternary complex. When 
coupled to other F420-dependent enzymes, Mtb-FGD2 readily supports 
glucose-driven F420.H2-dependent oxidoreductase activity. Our data thus suggest 
that the Mtb-FGD2 provides reduced F420.H2 in a glucose-dependent manner to 
support mycobacterial F420.H2-dependent oxidoreductases in the cell envelope.
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Early and accessible diagnosis of tuberculosis (TB) remains a global health 
challenge, particularly in low- and middle-income countries. Early Secreted 
Antigenic Target 6 kDa (ESAT-6), released during initial infection, is a 
promising biomarker for TB detection. However, most current assays for TB 
detection depend on complex instrumentation and trained personnel, limiting 
their utility in resource-constrained settings. Here, we developed dual 
biosensing platforms based on a (Cu–S)n metal-organic framework–polyaniline 
(MOF–PANI) composite for ESAT-6 detection in blood plasma and urine. A 
paper-based microfluidic resistive immunosensor with pulsed light sintering 
optimization enabled quantification through resistance changes, achieving a 
detection range of 195 pM–50 nM with a limit of detection (LOD) of 39.2 pM in 
human blood plasma. In parallel, a glassy carbon electrode–based electrochemical 
sensor was fabricated by covalent antibody immobilization on MOF–PANI, followed 
by bovine serum albumin (BSA) blocking. Cyclic voltammetry revealed a detection 
range of 23.6 fM–1.56 nM with an ultralow LOD of 1.68 fM in artificial urine, 
along with excellent reproducibility and stability. Together, these results 
highlight the versatility of MOF–PANI composites in enabling multi-matrix ESAT-6 detection, offering complementary advantages of blood plasma-based point-of-care testing and urine-based non-invasive diagnostics. This integrated strategy shows strong potential for scalable, accessible, and accurate early TB diagnosis.
GRAPHICAL ABSTRACT: [Image: see text]
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INTRODUCTION: Extrapulmonary tuberculosis (EPTB) poses a significant diagnostic 
and economic challenge in HIV endemic, low-resource settings due to its complex 
presentation and current diagnostic tools limitations. While accurate and timely 
diagnosis is critical for reducing morbidity, mortality and health system costs, 
economic evaluations of EPTB diagnostics remain sparse and fragmented. This 
protocol aims to map existing evidence on the economic evaluation of diagnostic 
innovations for EPTB in low-resource settings.
METHODS AND ANALYSIS: This scoping review protocol follows the Joanna Briggs 
Institute (JBI) methodological framework and registered on the Open Science 
Framework. Peer-reviewed articles, grey literature and official reports 
published between 2000 and 2025 will be searched in PubMed, MEDLINE, Google 
Scholar, Scopus and Science Direct. The search strategy is structured using the 
Population, Intervention, Comparator, Outcome, Time, Study design and Setting 
(PICOTSS) framework, and will be peer-reviewed using the Peer Review of 
Electronic Search Strategies (PRESS) guideline. Study selection, data charting 
and extraction will be performed independently by two reviewers. Data will be 
charted iteratively, and the methodological quality of selected economic 
evaluations will be appraised using the Drummond checklist. Results will be 
synthesised in narrative summaries and tabular formats. Final reporting will 
follow the Preferred Reporting Items for Systematic Reviews and Meta-Analyses 
Extension for Scoping Reviews (PRISMA-ScR) reporting guideline.
ETHICS AND DISSEMINATION: For review of previously published data, ethical 
approval is not required. Findings will be disseminated in professional 
networks, stakeholder meetings and a peer-reviewed journal.
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BACKGROUND: Tuberculosis (TB) treatment completion rates in high-burden 
countries like Uganda often fall short of the WHO End TB Strategy target of 
≥90%. This study evaluated multilevel determinants of treatment completion to 
guide evidence-based improvement strategies in rural Western Uganda.
METHODS: We conducted a cross-sectional, multi-center analytical study of 224 
patients with drug-susceptible TB across four public health facilities in 
Kakumiro District. Eligible participants had been on treatment for at least six 
months. Data collected via structured questionnaires were validated against 
facility TB registers. Multivariable logistic regression identified independent 
predictors, reported as adjusted odds ratios (AOR) with 95% confidence intervals 
(CI).
RESULTS: The treatment completion rate was 82.6% (185/224), with a 30.4% TB-HIV 
co-infection rate. Significant positive predictors included high TB knowledge 
(AOR = 14.0; 95% CI: 3.06-24.5), high economic status (AOR = 7.2; 95% CI: 
1.63-31.5), belief in treatment efficacy (AOR = 6.2; 95% CI: 2.02-18.8), and 
respectful health worker behavior (AOR = 5.0; 95% CI: 2.15-11.83). 
Community-level support was critical, specifically religious/community leader 
advocacy (AOR = 4.2; 95% CI: 1.84-9.51) and community health worker (CHW) home 
visits (AOR = 3.5; 95% CI: 1.64-7.72). Waiting time less than 30 minutes 
(AOR = 6.3, 95% CI: 1.91-20.96) also positively impacted TB treatment 
completion. Major negative predictors were male gender (AOR = 0.3; 95% CI: 
0.11-0.86), drug stockouts (AOR = 0.3; 95% CI: 0.11-0.70), belief in traditional 
cures (AOR = 0.3; 95% CI: 0.13-0.71), and stigma (AOR = 0.4; 95% CI: 0.16-0.80).
CONCLUSION: Achieving the WHO End TB targets requires integrated, multilevel 
interventions. Efforts should focus on male-targeted engagement, strengthening 
supply chains to eliminate drug stockouts, enhancing CHW-led community outreach, 
and reducing stigma to ensure equitable treatment success.

Copyright: © 2026 Turyasiima et al. This is an open access article distributed 
under the terms of the Creative Commons Attribution License, which permits 
unrestricted use, distribution, and reproduction in any medium, provided the 
original author and source are credited.
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Tuberculosis (TB) remains a major public health challenge in Morocco. This study 
analyzed spatiotemporal patterns of TB cases in Tétouan, Morocco using routine 
surveillance data from 2019-2023 (3,614 cases). Temporal trends and seasonality 
were assessed using seasonal-trend decomposition, spatial dependence using 
Global Moran's I and Getis-Ord Gi*; and space-time clustering using Kulldorff's 
scan statistic. The average annual TB incidence rate was 113 per 100,000 
population. Men accounted for 62.94% (2,272/3,614) of cases, with a mean age of 
40.0 years (SD 19.1). Pulmonary TB (PTB) represented 56.71% (2,049/3,614) of TB 
cases, of which 89.87% (1,828/2,034) were bacteriologically confirmed. 
Notifications declined from 2019 to 2021, coinciding with COVID-19-related 
service disruptions, followed by a resurgence in 2022-2023. Seasonal peaks were 
observed mainly in spring and autumn. Spatial analyses identified a persistent 
high-incidence hotspot in the urban municipality of Tétouan. At the district 
level, space-time analyses using Monte Carlo permutation tests implemented in 
SaTScan confirmed significant PTB clustering in urban slum districts, with 
relative risks (RR) ranging from 1.90 to 2.03 (p < 0.01), suggesting stable 
reservoirs of TB transmission. Over time, clustering expanded beyond the urban 
core, with emerging TB hotspots in peri-urban communes (Azla, Zaitoune, and Beni 
Karrich). At the commune level, Azla and Zaitoune formed the most likely PTB 
cluster (RR 2.20 during 2022-2023; p < 0.001), while a secondary high-risk 
cluster was detected in a rural commune (RR up to 3.00; p < 0.01). These 
findings indicate that slums are entrenched reservoirs of transmission in urban 
settings, while peri-urban zones are emerging hotspots shaped by urbanization 
and mobility. Targeted strategies-intensified case detection and social support 
in slums, mobile diagnostics in peri-urban and rural areas, and seasonally 
aligned control- combined with routine spatiotemporal surveillance may help 
reduce geographic inequities and strengthen TB control efforts.

Copyright: © 2026 Ez-Zari et al. This is an open access article distributed 
under the terms of the Creative Commons Attribution License, which permits 
unrestricted use, distribution, and reproduction in any medium, provided the 
original author and source are credited.
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HIV-tuberculosis coinfection remains a major global health challenge and the 
concomitant use of antiretroviral therapy with rifampicin-based tuberculosis 
treatment is frequently complicated by clinically relevant drug-drug 
interactions. Rifampicin strongly induces CYP3A4 and UGT1A1 enzymes, leading to 
significant reductions in plasma concentrations of several integrase strand 
transfer inhibitors, including bictegravir. As a result, recommended strategies 
usually involve modifying antiretroviral therapy to rifampicin-compatible 
regimens such as dolutegravir administered twice daily or using rifabutin-based 
tuberculosis therapy. However, these alternatives may not always be feasible or 
well tolerated in routine clinical practice. Increasing pharmacokinetic 
understanding of bictegravir and emerging clinical data suggest that dose 
intensification may partially overcome rifampicin-induced reductions in drug 
exposure. In this letter, we explore the potential role of 
bictegravir/emtricitabine/tenofovir alafenamide administered twice daily during 
rifampicin-based tuberculosis treatment as a pragmatic option in selected 
patients when standard therapeutic approaches cannot be used.
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SUMMARY Latent tuberculosis infection (LTBI) is common and preventable among 
patients with chronic kidney disease (CKD), where uremia and iatrogenic 
immunosuppression heighten reactivation risk. This narrative review synthesizes 
evidence across pre-dialysis CKD, dialysis, and kidney transplantation to 
propose a pragmatic care pathway. In advanced CKD, the tuberculin skin test 
performs poorly, whereas interferon-γ release assays (IGRAs) are preferred. 
Screening should be risk-targeted in pre-dialysis CKD, systematic at dialysis 
initiation, and mandatory pre-transplant for candidates and living donors. 
Following a positive test, clinicians must exclude active tuberculosis via 
clinical assessment and chest imaging before starting preventive therapy. 
Short-course rifamycin-based regimens (4 months of daily rifampin [4R], 3 months 
of once‑weekly isoniazid plus rifapentine [3HP], or 3 months of daily isoniazid 
plus rifampin [3HR]) enhance completion rates compared with 9 months of daily 
isoniazid (9H). In transplant recipients, rifamycin interactions with 
calcineurin and Mammalian target of rapamycin (mTOR) inhibitors typically favor 
9H; rifamycins demand expert multidisciplinary management with intensive 
therapeutic drug monitoring. Programmatic data from dialysis units show high 
completion with tolerable toxicity, affirming routine feasibility. We integrate 
IGRA-based screening at critical transitions with tailored regimen selection, 
pyridoxine coadministration for isoniazid, and structured safety monitoring. 
Priorities include validating novel Mycobacterium tuberculosis antigen-based 
skin tests in CKD and developing implementation strategies to standardize renal 
care. We delineate setting-specific approaches for high- versus low-burden 
countries, addressing subclinical and incipient TB challenges in high-burden 
contexts. Adopting this framework can curb active TB progression, safeguard 
grafts, and enhance patient outcomes.
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Mycobacterium tuberculosis (Mtb) remains a leading cause of infectious disease 
mortality worldwide, largely due to its ability to survive within host 
macrophages. Despite advances in understanding the environmental pressures Mtb 
encounters in vivo, the genetic requirements for adaptation and survival within 
the intracellular niche remain incompletely defined. Here, we employed a 
genome-wide CRISPR interference (CRISPRi) screen in an ex vivo model exploiting 
single-cell suspensions from Mtb-infected mouse lung homogenates to identify 
genes critical for intracellular survival at different time points in the 
infection continuum. Using a library comprising ~20,000 sgRNAs covering >96% of 
Mtb open reading frames, we identified genes required for growth within the 
changing immune microenvironment. Mutant depletion patterns varied across immune 
environments sampled at 2, 4, and 6 weeks post-infection, which revealed a 
weighted dependency on cell wall biosynthesis genes early and the reliance on 
cholesterol catabolism and iron acquisition across all time points. Functional 
validation of three genes-embB, fadE29, and mbtI-confirmed their temporal 
significance in vivo. This screen provides increased resolution of the 
differential metabolic vulnerabilities in Mtb in the evolving immune 
environments during infection, stressing the temporal nature of conditional 
essentiality in vivo.
IMPORTANCE: Mycobacterium tuberculosis (Mtb) remains a leading cause of 
infectious disease mortality worldwide, largely due to its ability to survive 
within host macrophages. Despite advances in understanding the environmental 
pressures Mtb encounters in vivo, the genetic requirements for adaptation and 
survival within the intracellular niche remain incompletely defined. Here, we 
employed a genome-wide CRISPR interference (CRISPRi) screen in an ex vivo model 
exploiting single-cell suspensions from Mtb-infected mouse lung homogenates to 
identify genes critical for intracellular survival at different time points in 
the infection continuum. This novel approach enabled us to identify how 
different bacterial metabolic pathways were of greater importance to the 
bacterium at different time points post-infection. The results provide insights 
into how the evolving immune response to infection shapes the metabolic and 
replicative status of the bacterium. This information has significance in the 
design of therapeutic strategies toward cure.
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Mycobacterium abscessus (Mab) is a multidrug-resistant nontuberculous 
mycobacterium that causes debilitating tuberculosis (TB)-like pulmonary 
infections for which effective treatment options are lacking. One contributing 
factor to the poor in vivo efficacy of antibiotics may be the altered 
vulnerability of drug targets driven by host-specific environmental conditions. 
To enable validation and prioritization of candidate drug targets in vivo, we 
exploited CRISPRi (CRi) gene silencing in multiple mouse infection models. 
Inducible silencing of ftsZMab, a previously validated target, and three 
predicted targets (leuSMab, folPMab, and fusAMab) confirmed their essentiality 
in vitro. We then assessed the in vivo vulnerability of these targets in both 
immunocompetent C57BL/6N and immunodeficient NOD SCID gamma (NSG) mice by 
evaluating the impact of CRi silencing on pulmonary mycobacterial burden. In NSG 
mice, silencing of each of these four genes led to comparable decreases in Mab 
burden. However, in C57BL/6N mice, the degree of Mab clearance varied among 
targets, suggesting that immune pressure may influence the outcome of 
CRi-mediated gene silencing. Notably, repression of fusAMab yielded a larger 
decline in mycobacterial burden in C57BL/6N mice despite a lower level of gene 
silencing in vitro, consistent with the enhanced vulnerability of this target. 
Overall, this study demonstrated that ftsZMab, leuSMab, folPMab, and fusAMab are 
essential for Mab growth in vitro and, for the first time, validated their 
vulnerability to inhibition by CRi during infection. These data also identified 
potential context-dependent target vulnerabilities, which could inform the 
prioritization of bacterial drug targets and accelerate the development of 
effective therapeutics for Mab infections.
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Prolonged daily tuberculosis therapy contributes to toxicity, poor adherence, 
and drug resistance. We developed rifampin (RIF)-loaded β-glucan-chitosan-poly 
(lactic co-glycolic) acid nanoparticles (β-C-P nanoparticles) for weekly 
pulmonary delivery and evaluated a hybrid dosing regimen in a BALB/c 
Mycobacterium tuberculosis model. Weekly instilled RIF loaded 20% β-C-P 
nanoparticles combined with daily oral isoniazid (INH) and pyrazinamide (PZA) 
reduced lung and spleen bacterial burdens comparable to oral daily standard of 
care (RIF, INH, PZA) and were well tolerated, demonstrating preserved efficacy 
with reduced RIF dosing frequency.
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MDR TB treatment is now facing the perils of emerging resistance to 
BDQ(bedaquiline) and DLM(delaminid). Both DLM and PRT(pretomanid) belong to the 
nitroimidazole group of drugs. Drug resistance in Mycobacterium Tuberculosis 
(MTB) is an ever changing, continuous and evolving process whereby the bacteria 
finds new genetic mutations to escape destruction by the newer drugs. DLM and 
PRT belong to the same class of drugs and resistance to both drugs have been 
described with mutations in five M. tuberculosis genes (ddn, fgd1, fbiA, fbiB, 
and fbiC) resulting in very high level of cross-resistance between the two 
drugs. Mutations in Rv2983 (fbiD), fbiB genes and some ddn allelles (S78Y, 
Y133C) can cause resistance to PRT but the strains may retain susceptibility to 
DLM. These reasons may lead to slight preference for DLM as compared to PRT. 
Such implications may be also kept in mind while treatment of MDR-TB with DLM 
and PRT.

Copyright © 2025 Tuberculosis Association of India. Published by Elsevier B.V. 
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Patients with dermatomyositis (DM) are at an elevated risk of developing active 
tuberculosis (TB), particularly male patients and individuals on 
immunosuppressive therapy. We present three cases of dermatomyositis complicated 
by tuberculous pyomyositis during the initial presentation, each with a distinct 
clinical presentation, highlighting the challenges encountered in both diagnosis 
and treatment. A heightened level of suspicion, along with additional and 
repeated diagnostic testing, is crucial for diagnosing ETPB and also identifying 
and treating any possible secondary infections.
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Vascular complications following the intravesical instillation of Bacillus 
Calmette-Guerin (BCG) for bladder carcinoma are rare. Large diameter arteries 
are more susceptible to develop BCG-induced aneurysm or pseudo-aneurysm while 
only few cases of limb vessels pseudoaneurysm have been reported. We describe 
the case of a 76 -years-old man with a right common femoral artery 
pseudoaneurysm, possibly related to Bacillus Calmette-Guerin infection who was 
surgically repaired with a femoro-femoral pericardial bovine graft at our 
Institution. Despite the negative culture results, molecular assays detected M. 
Tubercolosis complex, raising suspicion that BCG therapy could have played a 
role even six years after instillations. This case underlines how, although 
rare, BCG infection should be considered among the possible causes of vascular 
complications in patients undergoing instillations for bladder cancer and that a 
multidisciplinary team for integrated treatment strategies is pivotal to allow 
optimal outcomes.
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Central nervous system (CNS) tuberculosis is one of the most severe forms of 
extrapulmonary TB, often leading to substantial morbidity and mortality owing to 
its complex clinical presentation and frequent diagnostic delays. Despite global 
TB control efforts, CNS TB continues to present unique difficulties owing to its 
nonspecific clinical manifestations, the paucibacillary nature of cerebrospinal 
fluid (CSF), and the limitations of conventional diagnostic methods. The 
diagnostic dilemma is further compounded in resource-limited settings where 
advanced molecular tools and neuroimaging may not be readily available. Timely 
and accurate diagnosis remains a cornerstone in reducing mortality and 
neurological sequelae. Clinically, CNS TB can present as tuberculous meningitis 
(TBM), tuberculoma, abscess, or spinal TB, each with overlapping features with 
other infectious and non-infectious conditions. This spectrum makes early 
clinical diagnosis particularly elusive. Traditional diagnostic methods such as 
CSF smear for acid-fast bacilli (AFB), culture, and routine biochemistry often 
fail to provide definitive answers. AFB smear sensitivity is dismal (less than 
10 %), and culture, although considered a reference standard, takes weeks, 
during which the disease may progress rapidly. In recent years, advances in 
molecular diagnostics have brought hope. Nucleic acid amplification tests 
(NAATs), including GeneXpert MTB/RIF and the more sensitive GeneXpert Ultra, 
have enhanced detection compared to smear microscopy; however, their diagnostic 
yield in cerebrospinal fluid (CSF) remains suboptimal due to the typically low 
bacillary burden in CNS tuberculosis. WHO's 2021 Module 3 guidelines emphasize 
that despite these advances, NAAT sensitivity for CNS TB remains suboptimal and 
cannot replace clinical judgment and imaging. CSF Xpert positivity in TBM varies 
between 50 and 70 %, with a negative result not excluding disease. LAMP 
(loop-mediated isothermal amplification) and multiplex PCR assays are also 
emerging but lack standardization for CNS specimens. Neuroimaging techniques 
like MRI, MR spectroscopy, and diffusion tensor imaging (DTI) play an essential 
adjunctive role in diagnosis, particularly when CSF results are inconclusive. 
However, findings are often non-specific and require integration with clinical 
and laboratory data. Advanced imaging and artificial intelligence (AI)-based 
radiomic analysis are being explored for pattern recognition in neuro-TB, 
showing promise but are not yet widely applicable in clinical practice. 
Biomarkers like adenosine deaminase (ADA) along with interferon gamma, 
neopterin, and IP-10 in CSF have been studied, but none have yet replaced 
microbiological confirmation. Furthermore, diagnosis in specific 
populations-such as extremes of age, people living with HIV, and elderly 
individuals-presents additional complexities due to atypical presentations and 
altered immune responses. This review comprehensively discusses the multifaceted 
challenges in diagnosing CNS TB and the emerging diagnostic tools and 
strategies. It evaluates the sensitivity, specificity, and utility of 
conventional and advanced modalities and highlights evidence from WHO guidelines 
and recent literature. Addressing diagnostic barriers and integrating novel 
technologies into practice, particularly in high-burden countries, is essential 
to improving outcomes.
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BACKGROUND: Tuberculosis (TB) is a major global public health concern, 
particularly in the South-East Asia Region (SEAR), which accounts for 43% of 
worldwide TB cases. Loss to follow-up (LTFU) during treatment poses a 
significant obstacle to tuberculosis management, leading to treatment failure 
and the emergence of drug-resistant tuberculosis (DRTB).
METHODS: This systematic review and meta-analysis (PROSPERO ID: CRD42024557140) 
sought to evaluate the prevalence of loss to follow-up (LTFU) and the associated 
factors among Drug-Sensitive Tuberculosis (DSTB) patients in Southeast Asian 
Region (SEAR) nations. A thorough literature review was conducted using the 
PubMed, Web of Science, and Scopus databases, concentrating on articles 
published from January 2013 to December 2024. A total of 130 studies were 
assessed, and 51 were chosen for data extraction. The Der-Simonian Laird 
random-effects model was employed to compute pooled prevalence. Sensitivity and 
subgroup analyses were employed as necessary to tackle heterogeneity.
RESULTS: The prevalence of LTFU in DSTB was 9.1% (95% CI: 7.8-10.4%) with 
substantial heterogeneity (I2 = 99.07%). Indonesia had highest LTFU rates 
(11.9%, 95% CI: 8.1-15.8%). Sensitivity analyses confirmed the robustness of our 
study results and while subgroup analysis highlighted the regional variation.
CONCLUSION: LTFU prevalence varies significantly across SEAR countries, 
indicating the need for context-specific interventions. Strengthening treatment 
adherence through patient education, financial support, and community-based 
initiatives is essential to bridge existing gaps and accelerate TB elimination 
efforts.
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Tuberculosis (TB) continues to outsmart treating clinicians and is a persistent 
global health threat. Delays in diagnosis contributes to treatment delays, 
increasing ongoing transmission and drug resistance. This review highlights the 
rapidly evolving science behind TB diagnostics, from molecular analysis and 
non-sputum-based tests to artificial intelligence (AI)-driven imaging, and 
nanotechnology-based breakthroughs. These advances are not just technological 
wonders, this evolving science will help in global fight to detect, treat, and 
defeat TB.

Copyright © 2025. Published by Elsevier B.V.

DOI: 10.1016/j.ijtb.2025.09.002
PMID: 42031467 [Indexed for MEDLINE]

61. Indian J Tuberc. 2026 Apr;73(2):252-256. doi: 10.1016/j.ijtb.2025.09.003. Epub 2025 Sep 18.

Mapping the landscape of Tuberculosis mobile apps in India.

Singal I(1), Alwani AA(2), Kumar R(3).

Author information:
(1)Centre for Community Medicine, All India Institute of Medical Sciences 
(AIIMS), New Delhi, India. Electronic address: singalinayat@gmail.com.
(2)Centre for Community Medicine, All India Institute of Medical Sciences 
(AIIMS), New Delhi, India. Electronic address: anamalwani@gmail.com.
(3)Centre for Community Medicine, All India Institute of Medical Sciences 
(AIIMS), New Delhi, India. Electronic address: dr.rakesh3105@gmail.com.

Digital support, like mobile applications, improve treatment results in 
tuberculosis. However, the dearth of knowledge on these applications have led to 
their limited use in India. Our study aims to fill this lacuna by assessing the 
functionality and intended use of mobile applications related to tuberculosis in 
India. An extensive search was done on Google Play Store, Apple Store and 
Amazon. Apps were included if they focused on tuberculosis and were excluded if 
they were not for the Indian population or were related to other diseases. Each 
app was assessed for 7 functional categories and 4 subcategories, accuracy and 
intended use. Data was entered into Epicollect and was extracted onto Excel and 
analyzed. Of 459 apps identified from the search, 32 were included in the study. 
Maximum apps provided e-Learning information (66 %), while least apps provided 
telemedicine consultation and assistance for individualized dosing (16 % each). 
Regarding functionalities, most apps recorded information (72 %) and least 
provided reminder alerts (22 %). About 56 % of the apps showed good 
functionality. 12 apps contained wrong or outdated information. Given the 
digital advancements available, there is further scope to leverage the use of 
technology to help India eliminate tuberculosis.
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INTRODUCTION: Timely diagnosis and prompt initiation of treatment are crucial 
for the effective management of tuberculosis (TB), particularly in People living 
with HIV (PLHIV). A delay in diagnosing TB,in this special population, not only 
postpones the start of appropriate treatment but also increases the risk of poor 
clinical outcomes and TB transmission. In resource-limited settings, where 
advanced diagnostic tests such as Xpert-MTB assay and mycobacterium culture may 
be unavailable, there is a notable lag in diagnosing smear-negative pulmonary TB 
among PLHIV. Empiric anti-TB treatment is a widely utilized strategy to address 
this challenge. However, there has been limited research evaluating its impact 
on mortality. Given this knowledge gap, it becomes imperative to conduct a 
systematic review that can provide evidence-based management strategies for 
healthcare professionals working with PLHIV.
METHOD: A systematic search strategy was conducted using various databases 
including MEDLINE, EMBASE, SCOPUS, Cochrane Library, and ClinicalTrials.gov up 
until May 2023. Observational and interventional studies involving adults with 
HIV and clinically suspected (unconfirmed) pulmonary TB were included. Due to 
clinical and methodological heterogeneity, a narrative synthesis was performed. 
Findings were categorized by the effect of empiric TB treatment on mortality.
FINDINGS: The search strategy identified seven eligible studies (including 2,352 
patients) meeting the inclusion criteria. Two studies revealed higher long-term 
mortality rates among PLHIV who received empiric tuberculosis treatment compared 
to those who did not. However, most of these patients had more advanced HIV 
disease and a higher likelihood of having TB. A statistically significant 
increase in mortality was observed in only one of these two studies (adjusted 
HR: 3.7, 95% CI 92.2-6.3, P = 0 .115). On the other hand, two studies suggested 
that there may be a potential benefit of empiric treatment for those with signs 
of severe TB resulting in approximately 17% reduction in mortality (ARR: 17%; 
95% CI: 5.5%-29%; p = 0.004). No mortality benefit was observed among stable 
patients without signs of severe TB who were empirically treated. A separate 
study focusing on severely ill HIV patients, showed a numerically lower 
mortality rate in the group who received empiric treatment compared to the 
untreated group but not reaching statistical significance.
CONCLUSION: The effectiveness of empiric TB treatment for PLHIV remains 
uncertain. Multiple studies included in this systematic narrative review have 
yielded conflicting results, indicating the complexity of managing TB-HIV 
co-infection in resource-limited settings. Current evidence points toward 
risk-stratification when taking the decision to initiate empiric TB treatment 
for PLHIV. Empiric treatment may reduce mortality in critically ill patients 
with danger signs and should be initiated promptly. However, it should be 
avoided in clinically stable patients where further diagnostic evaluation is 
preferred.
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BACKGROUND: Globally, tuberculosis (TB) is a significant health issue, and both 
latent and active TB pose considerable public health risks. Adequate vitamin D 
is crucial in immune regulation, and its deficiency raise the odds of developing 
TB. There is still uncertainty about the link between vitamin D deficiency (VDD) 
and TB, mainly regarding latent TB infection.
OBJECTIVE: This meta-analysis and Trial Sequential Analysis (TSA) aim to review 
the association between VDD and active and latent TB.
METHODS: A systematic search of literatures across PubMed and Google Scholar, 
identified 3623 studies. Following the selection criteria, 34 studies on active 
TB and 10 studies on latent TB were retrieved. The meta-analysis was performed 
to assess the odds ratios (ORs) with 95 % confidence intervals (CIs), while TSA 
was employed to validate findings and minimize random errors.
RESULTS: It was found through the meta-analysis that there is a positive 
association between VDD and TB. Active TB patients had a pooled OR of 3.55 (95 % 
CI = 2.42-5.20), indicating a higher prevalence of VDD compared to healthy 
controls. Latent TB patients also showed a significant association, with OR 1.26 
(95 % CI = 1.10-1.45). TSA confirmed that the cumulative evidence was sufficient to establish this association without the need for further trials in latent TB patients.
CONCLUSION: These findings reinforce the link of VDD with both active and latent 
TB, suggesting that vitamin D status may influence TB susceptibility. The 
findings call for more studies on the correlation of vitamin D and TB, and 
should prioritize vitamin D testing in TB patients.
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BACKGROUND: The impact of pulmonary tuberculosis persists despite successful 
treatment and poses a significant burden on healthcare. Post-tuberculosis lung 
disease (PTLD) is defined as "evidence of a chronic respiratory abnormality, 
with or without symptoms, attributable at least in part to prior tuberculosis". 
The abnormalities include residual lung lesions on imaging, lung function 
abnormalities, and complications such as haemoptysis, relapse, bronchiectasis 
and destroyed lung among others. These lung disorders have been studied 
independently but a comprehensive approach to PTLD has not yet been studied. Our 
research was conducted to emphasise the burden of PTLD and correlate this with 
comorbidities.
METHODS: A hospital based cross sectional observational study was conducted in 
Department of Respiratory Medicine, MMIMSR using a self-designed proforma. A 
total of 150 patients with history of previously treated tuberculosis were 
enrolled for this study over 2 years based on the inclusion/exclusion criteria. 
Patient demographic information, symptomatology, comorbidities and smoking 
status were entered in the proforma. Chest Xray, CT chest, PFT and 2D echo 
findings were also collected. Data was analysed and statistically correlated 
using SPSS PC 25 version. P value < 0.05 was considered significant.
RESULTS: The mean age of the patients was 50.25 ± 15.89 years with more males 
(55 %) than females (45 %). Comorbidities included anaemia (43 %), diabetes 
(28 %) and COPD (24 %) among others. Radiological sequelae were found in 147/150 
patients. These included pulmonary fibrosis (79 %%), total collapse (13.6 %) 
multiple cavities (34.7 %), pleural involvement (44.2 %), bronchiectasis (40 %) 
and destroyed lung (10.2 %). On spirometry 48 % showed a restrictive pattern, 
while a mixed obstructive and restrictive pattern was seen in 34 % of cases. 
Tuberculosis associated obstructive pulmonary disease (TOPD) was observed in 
49 %, haemoptysis in 25 % and relapse in 13.6 % patients. Significant 
associations included diabetes with haemoptysis (p < 0.01), hypertension with 
type II respiratory failure (p = 0.01) and haemoptysis with bronchiectasis 
(p < 0.01) and aspergilloma (p = 0.001).
CONCLUSION: our study underscores the wide range of lung disorders and 
dysfunction experienced by TB survivors, which are exacerbated by comorbidities. 
Hence, patient care and follow up must not end with successful treatment of TB. 
Digitalization of patient records is emphasized to enable follow up for 
identifying sequalae that may arise in future. Moreover, management of PTLD 
should be standardised and included in national guidelines by policy makers.
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INTRODUCTION: Extra-pulmonary tuberculosis occurring in the breast is a rarity. 
The clinical presentation is multifaceted, often mimicking malignancy and 
pyogenic breast abscess. Fine needle aspiration cytology (FNAC) is an essential 
component of the triple test in evaluating breast lumps.
METHODS: The present study is a retrospective analysis of 18 cases of tubercular 
mastitis (TM) over two years who underwent FNAC and were found to respond to 
anti-tubercular therapy on follow-up. Air-dried and alcohol-fixed smears were 
made and stained with May Grünwald Giemsa and hematoxylin and eosin stains. 
Special stains: Ziehl Neelsen (ZN), Gram, and periodic-acid Schiff (PAS) were 
done. In cases where pus was aspirated, material was sent for microbiological 
culture. For the Mycobacterium culture, Lowenstein-Jensen medium slants were 
employed.
RESULTS: All 18 cases were female in the age range of 13-59 years (mean 29.5 
years). The majority were in the age bracket of 21-30 years. Frank pus was 
aspirated in 9 cases. Based on FNAC characteristics, cases were divided into 
three groups. Group I included 10, 55.6 % cases with epithelioid cell granulomas 
without necrosis. Group II had 6, 33.3 % cases showing epithelioid cell 
granulomas and necrosis, while Group III had 2, 11.1 % cases revealing caseous 
necrosis without any evidence of granulomas. The correlation of these groups to 
acid-fast bacilli (AFB) status showed AFB positivity of 100 % in group III, 
followed by 66.7 % in group II and 20 % in group I. Culture was positive for 
Mycobacterium tuberculosis in 5 cases.
CONCLUSION: FNAC is a preliminary diagnostic modality which avoids unnecessary 
surgical intervention for tubercular mastitis. Demonstration of epithelioid cell 
granulomas in breast aspirates, even without AFB positivity in endemic regions 
for tuberculosis, calls for a therapeutic trial of anti-tubercular therapy.
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BACKGROUND: Rifampicin (RMP) is a key drug in the standard anti-tubercular 
regime. Variations in the SLCO1B1 gene are reported to influence RMP blood 
levels in tuberculosis patients. Association between SLCO1B1 gene and RMP 
concentration in tuberculosis patients was evaluated.
METHOD: RMP blood levels were determined at 0,1, 2,3,4,6,8,12 h after 
administration in 72 patients. Population pharmacokinetic (PopPK) and SLCO1B1 
gene variations were analyzed.
RESULTS: Peak RMP concentration (Cmax) was 9.34 μg/ml at Tmax of 2.15 h. Mean 
AUC0-12 was 42.2 μg/ml. In 16.6 % cases, Cmax was <8 μg/ml with higher 
(10.01 L/h) clearance. Covariates effect depicted that out of 13, one 
compartment with first order absorption and linear elimination with Tlag was the 
best fit. Majority of GA (65 %) and GG (23 %) alleles of 388A > G genotype were observed in patients with Cmax<8 μg/ml. No significance of covariates on PopPK and correlation between RMP Cmax levels and 463C > A polymorphism was observed. Lower RMP levels were observed with GA and GG alleles of 388A > G genotype.
CONCLUSIONS: A total of 16.6 % cases depicted peak RMP Cmax<8 μg/ml with higher 
clearance. No association between RMP levels and 463C > A polymorphism was 
observed. However, 388A > G polymorphism affects RMP absorption in blood.
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INTRODUCTION: Achieving successful treatment outcomes for tuberculosis (TB) is 
essential in reaching the End TB goals. However, adherence to anti-TB treatment 
remains a significant challenge, leading to poor treatment outcomes, including 
drug resistance, relapse, and increased mortality. This study aimed to explore 
the barriers and facilitators influencing adherence to TB treatment in the 
western Indian population.
METHODS: A cross-sectional study design was undertaken in the Gandhinagar area 
of Gujarat, comprising people with tuberculosis on treatment. The data was 
collected through a quantitative questionnaire to investigate adherence 
prevalence and explore the association of factors affecting adherence behaviour. 
Descriptive and inferential statistics were utilized to identify key barriers to 
adherence among persons with TB.
RESULTS: The prevalence of non-adherence was 31.6 % among the study population. 
Bivariate and multivariate analyses revealed significant associations between 
adherence and several factors. Primary challenges to adherence comprised the 
occurrence of adverse drug reactions (ADR), as individuals reporting ADRs 
exhibited significantly lower adherence (p = 0.001). Tobacco consumption was 
another significant barrier, with tobacco users 1.35 times more likely to be 
non-adherent (AOR = 1.354, p = 0.001). Additionally, retreatment cases had 
higher odds of non-adherence compared to new cases (AOR = 1.171, p = 0.016). 
While facilitators of adherence included higher educational levels, with 
literate individuals showing better adherence (77.8 %) compared to illiterate 
individuals (61.7 %) (p = 0.037). Urban residents had better adherence (76.4 %) 
compared to those living in urban slums (55.0 %) (p = 0.003). These findings 
highlight the critical role of both individual and health system factors in 
influencing adherence to anti-TB treatment.
DISCUSSION: These findings underscore the need for targeted interventions to 
address the specific barriers and leverage facilitators to improve adherence 
rates and TB treatment outcomes. Strategies focusing on improving healthcare 
access, patient education, and social support systems to vulnerable populations 
could enhance treatment adherence and ultimately improve TB control efforts in 
the region.
CONCLUSION: This study provides insights into patient-related (demand side) and 
healthcare system-related (supply side) aspects affecting adherence. By 
addressing the identified challenges and utilizing the facilitators, public 
health interventions can be formulated to promote treatment adherence, resulting 
in enhanced TB control outcomes.
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BACKGROUND: Tuberculosis (TB) remains a foremost public health concern in India, 
disproportionately affecting disadvantaged socioeconomic groups and amplifying 
poverty and inequality. This study explores longitudinal changes in 
socioeconomic status (SES) and sociodemographic characteristics among household 
contacts of patients with pulmonary TB over six years in Puducherry, India.
METHODS: A secondary analysis was conducted using the data from the RePORT India 
cohort, involving patients with pulmonary TB and their household contacts in 
Puducherry. Baseline data (2019) included 197 households, with follow-up data 
(2024) available for 93 households. Changes in SES and sociodemographic 
indicators were analyzed using descriptive and inferential statistics in Stata 
14.
RESULTS: The proportion of elders (60+ years) rose from 5.3 % to 13.9 %, and 
larger households (≥6 members) were more likely to experience SES deterioration 
(p < 0.02). Households with one wage earner decreased, while those with three or more increased. A 14 % rise in lower-middle-class households was observed, 
alongside declines in upper-middle and middle-class groups.
CONCLUSION: This study findings reveal a significant SES shift in TB-affected 
households, emphasizing the long-term socioeconomic impact of TB. Interventions 
addressing income stability and housing conditions are essential for mitigating 
TB's economic burden and improving health equity in vulnerable populations.
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BACKGROUND/AIMS: This study examines the seasonal and spatial distribution of 
drug-susceptible (DS-TB) and drug-resistant (DR-TB) tuberculosis at a referral 
centre in Ibadan.
METHODS: The prospective cross-sectional study included 109 consented patients 
[Drug-Susceptible (DS-TB) and DR-TB] selected by purposive sampling technique 
between December 2019 and October 2020. After obtaining ethical approval 
(AD13/479/1548) from Oyo State Ministry of Health, socio-demographic data were 
collected using a modified structured questionnaire, and patients were followed 
up on clinic days. Sputum samples were collected by the patients after training, 
in sterile containers at three-month intervals within one year of post 
anti-tuberculosis treatment. Samples were analyzed using GeneXpert and 
microscopy to identify Mycobacterium tuberculosis and isolated on 
Lowenstein-Jensen culture media. Antibiotic susceptibility testing was by the 
proportional method. TB distribution, socio-economic factors between DS-TB and 
DR-TB were analyzed using descriptive statistics.
RESULTS: TB cases were highest among adults (78.8 %), with DS-TB peaking in 
January and DR-TB in April. Ona-Ara LGA had the highest DR-TB frequency 
(15.9 %), while DS-TB was most common in Ido LGA (15.4 %). DR-TB cases were also found in non-municipal Ibadan areas and neighbouring states, indicating 
cross-regional transmission.
CONCLUSION: The findings highlight the need for targeted surveillance and 
resource allocation to high-incidence areas like Ona-Ara LGA to improve 
treatment outcomes and control DR-TB in Nigeria.
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BACKGROUND: Mortality remains high among undernourished patients with 
tuberculosis (PwTB). This study aims to improve the utilization of "Nikshay 
Poshan Yojana" by providing a reference tool for PwTB and their household 
contacts.
METHODS: The present study developed a malnutrition management tool in the form 
of recipes, formulated from the ration available in the household, designed 
within the patient's financial incentives to meet the nutritional requirements. 
A daily meal plan comprising three major (550 kcal, 18g protein) and three minor 
meals (300 kcal, 8g protein) were formulated. Energy and nutrient-dense recipes 
were planned and standardized for cultural acceptability. Each recipe was 
evaluated by an expert panel for sensory attributes using a 5-point Likert 
scale. Subsequently, one of the Nikshay-Mitra implemented the recipes with 
patients. The patients' feedback was recorded using a structured questionnaire. 
Cost analysis was performed to assess the affordability across socioeconomic 
groups.
RESULTS: Nutrient-dense recipes (N = 57) were planned and standardized to 
address the dietary needs of PwTB. Considering nutritional adequacy, 
palatability, and patient acceptability, the recipes were divided into 11 
categories. Ingredients were selected based on their contribution to nutrient 
requirements, with a focus on affordability (Rs.5-30) and seasonal availability. 
Recipe evaluation ensured high acceptability, leading to the development of a 
patient-friendly tool (ISBN: 978-81-963616-00). One of the Nikshay-Mitra 
implemented the recipes with 6 PwTB and found them to be affordable, easily 
accessible, and simple to prepare.
CONCLUSION: PwTB need empowerment through tested, culturally-accepted, 
cost-effective home-based nutrition strategies. This tool is a self-reliant 
resource for patients, their household contacts, and policymakers to utilize 
benefits under Nikshay Poshan Yojana.
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BACKGROUND: The Census of India 2011 defines 'houseless household' as, 
"households who do not live in buildings or census houses but live in the open 
on roadside, pavements, under flyovers and staircases, or in the open in places 
of worship, mandaps, railway platforms, etc." India had 17.73 lakh unhoused 
people, with over 700,000 of them being women. Tuberculosis (TB) affected an 
estimated 8.7 million people ….globally in 2011, including 0.5 million women. 
The WHO has set targets to end the global TB epidemic by 2035. In India Revised 
National Tuberculosis Control Program [called National TB Elimination Program 
(NTEP) since 2020] set out National Strategic Plan for Tuberculosis: 2017-25 for 
Elimination By 2025. Humana People to People India (HPPI) newer projects -TASA 
(TB Affected Street Activist) and SWEET (Street Women Empowered and Engaged to 
Stop TB)-specifically focus on homeless and street-dwelling women. The 
objectives of study on two projects: 1. To understand the determinants of 
Tuberculosis and assess barriers to TB care faced by homeless people, poor 
migrant workers and people living in unauthorized slums of Delhi. 2. To assess 
the effectiveness of community-based interventions-specifically the TASA and 
SWEET projects-in empowering homeless and other vulnerable and marginalised 
people in Delhi to increase TB awareness, enhanced community-level engagement, 
improved participation of women, better access to social entitlements, and 
reduction in TB-related stigma. 3. To demonstrate that trained homeless women 
can function as effective health advocates by identifying presumptive TB cases, 
facilitating testing, supporting treatment adherence, and addressing TB-related 
stigma and discrimination in their communities.
MATERIAL AND METHODS: This community-based interventional study analyzed 
retrospectively by both quantitative and qualitative methods i.e. mixed method, 
was conducted on above mentioned projects. These projects were implemented 
between May 2023 and April 2024 and December 2023 to January 2025 respectively. 
The study was conducted between 30.11.24 and March 30, 2025. The study included 
7994 homeless people of 2 districts and 5142 Homeless Women, from 5 districts of 
Delhi who were staying either on streets, Ran Basera (Night Shelters), under the 
fly-overs, slums etc. For qualitative part a Focus Group Discussion (FGD) of 12 
TASAs and 20 In-Depth Interviews (IDI) were conducted. HPPI trained 20 TASAs on 
TB, National Tuberculosis Elimination Program, violation of human rights, stigma 
and discrimination of TB patient and how to address these issues. Each TASA made 
10 Sahelies/friends in the homeless communities, and passed on this knowledge to 
Sahelies.
RESULTS: TASAs organized 8 TB rallies, 10 meetings to solve issues of homeless 
PwTB under TASA project. Twenty-six and 46 advocacy meetings were held and 93 
and 51 PwTB helped with treatment under TASA and SWEET projects respectively. 
TASAs and Sahelies held 54 Communities, Rights and Gender Meetings, helped 772 
homeless by linking to Social Welfare Schemes. The FGD and IDIs showed that 
about 50 % TB has been controlled and about 68 % Sahelies will surely take care 
of TB patients in their community, in future.
CONCLUSION: Solutions to barriers to TB care, enhanced community-level 
engagement, and better access to social entitlements can be achieved through 
empowered homeless women's i.e. TASAs and Sahelies.
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BACKGROUND: Diagnostic algorithm, till last decade have contravened the center 
principle of End TB Strategy. Isoniazid monoresistance (IMR) has been denied 
attention, most probably due to dearth of molecular diagnostic facilities in 
majority of microbiology labs all over our country and also diagnostic 
implications of the IMR have not been explained as yet.
METHODS: We analyzed the burden and trend of IMR at our rural catering health 
facility by retrospective studying the data of TB patients registered at our 
DOTS catering center over a decade.
RESULTS: A total of 772 samples, both pulmonary (58.8%) & extrapulmonary (41.2%) 
were received at our central lab for IMR profile drug susceptibility testing. 
The policy of screening of IMR is in place at our tertiary care center from 
2012. A gradual reduction in IMR was observed with 28.5% in the first biennial 
followed by 14.2%,10.5%, 8.8% and 5.9% in the second, third, fourth and fifth 
biennial of study period respectively. A cumulative percentage of IMR was 8.7% 
with surprisingly 5.1% in new cases and 3.6% in previously treated fully 
recovered cases of tuberculosis disease.
CONCLUSIONS: The diagnostic implications of our findings are that screening of 
IMR need to be incorporated in diagnostic algorithm and further intensified. 
However, further studies need to be conceptualized to analyze IMR implications 
on treatment of TB patients.
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INTRODUCTION: Tuberculosis remains a major cause of morbidity and death from 
infectious diseases in children of all ages globally, particularly in young 
children. In India, childhood Tuberculosis is a staggering problem, contributing 
to approximately 31% of the global burden. It is a good strategy for the early 
identification of children eligible for isoniazid preventive therapy (IPT) and 
for preventing susceptible children from developing the disease following a 
recent infection from household Sputum-positive TB patients.
AIM: This study aims to identify challenges faced by healthcare providers in 
implementing paediatric contact screening and chemoprophylaxis for household 
contacts of TB patients.
OBJECTIVES: 1) Assess knowledge of TB screening and preventive therapy among 
healthcare providers. 2) Identify factors influencing implementation. 3) 
Evaluate the level of contact tracing and TPT implementation through qualitative 
and quantitative analysis.
METHODS: We used a mixed-method study design, wherein the quantitative phase 
(secondary data analysis and house-to-house survey) was followed by the 
qualitative phase (Interviews). The present study was conducted in one TU 
(Srikakulam TU).
RESULTS: In our study, 77 primary index sputum-positive patients had 114 child 
contacts (<5 years). In 77 sputum-positive cases, 114 paediatric contacts were 
aged <5 years. So, in our study, we have 114 paediatric contact patients (<5 
years) who were eligible for contact screening and Tuberculosis prevention 
therapy (TPT). In our study, we identified 114 eligible children who were in 
contact with primary index cases. Out of 114 children, screening was done in 110 
children; in 4 children, screening was not done. Out of 4 children, 2 were newly 
diagnosed and yet to be screened, and the remaining 2 children's parents were 
not willing to undergo screening tests, but they are willing to take TPT 
therapy. Our healthcare supervisors were successful in initiating the TPT 
therapy in 112 cases.
CONCLUSION: Our study concluded that the implementation of TPT and screening of 
child contact were implemented properly in our district. Doctors play a major 
role in eliminating TB so NTEP needs to provide regular knowledge to the 
practicing doctors. Stigma-related disclosure of TB disease is to be reduced by 
individual and mass campaigns. As TPT is not under supervision so there is no 
clarification about TPT drug adherence. As doctors, we are the primary ones to 
diagnose a TB case and if a doctor advises the patient about screening and TPT, 
the entire scenario changes. As knowledgeable people, doctors should be the 
initial people in the implementation of TPT, and it is continued by peripheral 
health care workers. TB elimination can be achieved only by the active 
participation of NTEP-trained and committed doctors and healthcare workers.
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BACKGROUND AND OBJECTIVES: Interruption of treatment is a vital challenge which 
threatens successful tuberculosis (TB) control. We studied the association of 
interruption patterns with sputum conversion and outcome in a cohort of 
confirmed pulmonary TB cases.
METHODS: In this observational prospective study, we recorded the various 
patterns of interruption [short-term or long-term] as per the protocol. Next, 
their association with smear conversion and the final outcome (in CAT-I and II 
patients); and that with culture conversion and the interim outcome at six 
months (in patients with extensively drug-resistant (XDR-TB) and 
multidrug-resistant (MDR-TB) tuberculosis) was evaluated.
RESULTS: The percentage of successful outcomes was considerably greater for 
patients with no interruptions under CAT-I and II (95 %), in comparison to those 
with interruption (70 %) [p = 00.0009]. In cases who had short-term 
interruptions in Intensive Phase (IP), smear negativity by end of IP was less 
(30.7 %), as compared to patients without short-term IP interruptions (84.5 %) 
[p = 0.001]. Long-term IP phase interruptions were significantly associated as 
an independent risk factor for final outcome in the CAT-I and II sub-group 
[p = 0.001]. Successful interim outcome in MDR and XDR-TB sub-group was better 
in subjects who had no interruptions (84 %), in contrast to those who 
interrupted treatment (47 %) [p = 0.018], while long term interruptions were 
also statistically associated to interim outcome of culture conversion by 6 
months of ATT [p = 0.00026].
CONCLUSIONS: Interrupting treatment is a matter of concern, and its patterns 
should be periodically studied in detail to guarantee compliance with the 
provided treatment.
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Artificial intelligence (AI) is rapidly transforming tuberculosis (TB) drug 
discovery by addressing major limitations of traditional pipelines, such as 
prolonged timelines, excessive cost, and challenges imposed by the biology of 
Mycobacterium tuberculosis (Mtb). Through machine learning (ML) and deep 
learning (DL), researchers can systematically analyze vast, heterogeneous 
biological and chemical datasets, leading to more efficient identification of 
novel drug targets, accelerated virtual screening, and predictive modeling of 
anti-TB activity. AI-driven methodologies now enhance multiple stages of drug 
development: from target and hit identification, to de novo drug design through 
generative modeling, and into preclinical optimization and clinical trial 
design. These technologies facilitate the identification of candidates active 
against both drug-sensitive and drug-resistant Mtb, enable prioritization of 
compounds with desirable pharmacokinetic and safety profiles, and advance the 
integration of resistance genomics for durable therapeutic strategies. 
Nonetheless, persistent challenges including limited model generalizability, 
lack of mechanistic insight, data quality issues, and the need for rigorous, 
prospective validation continue to hinder transformative progress. This review 
surveys the current landscape of AI-powered TB drug research, critically 
comparing it with traditional approaches, highlighting both advances and 
limitations, and outlining future opportunities at the intersection of 
computational innovation and TB therapeutics.
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BACKGROUND: Tuberculosis (TB), caused by Mycobacterium tuberculosis, continues 
to pose a serious global health threat, especially with the rise of 
multidrug-resistant (MDR) and extensively drug-resistant (XDR) strains. Progress 
in developing new therapeutics relies on preclinical models that closely 
reproduce human disease features and treatment responses.
OBJECTIVES: The purpose of this review is to examine the range of preclinical 
models currently employed in TB research and highlighting their strengths, 
limitations, and translational relevance in drug discovery and development.
METHODS: We evaluated conventional two-dimensional (2D) macrophage systems, 
advanced three-dimensional (3D) cultures, lung organoids, and animal models such 
as mice, guinea pigs, rabbits, non-human primates, and cattle. Their ability to 
capture key aspects of TB pathology including granuloma formation, immune 
mechanisms, and pharmacokinetics was analysed. Alternative hosts, including 
Galleria mellonella and Caenorhabditis elegans, were also considered for their 
role in early-stage screening. Attention was given to infection routes, 
biosafety requirements, and regulatory considerations.
RESULTS: No single model fully reflects the human condition. Simpler in vitro 
and invertebrate models are cost-efficient and useful for preliminary screening, 
whereas mammalian systems provide greater disease complexity and translational 
insights. A comparative framework is presented to support model selection at 
different stages of drug development. Emerging approaches, such as humanized 
mouse models, hold promise for bridging gaps between preclinical findings and 
clinical outcomes.
CONCLUSION: A phased, and integrative use of preclinical models can improve 
predictive accuracy, reduce attrition in drug pipelines, and accelerate the 
development of effective anti-TB agents. This review provides a practical guide 
for selecting models that enhance the robustness of TB drug discovery.
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INTRODUCTION: Urogenital tuberculosis (UG-TB) accounts for 30-40% of 
extrapulmonary TB (EPTB) cases and is extremely rare in the pediatric age. It is 
usually diagnosed in advanced stages, and its treatment mostly requires 
antitubercular therapy combined with surgery.
CLINICAL CASE: 14-year-old patient with no previous history of lung disease, who 
presented recurrent UTIs (sterile pyuria) and chronic lower urinary tract 
symptoms. On ultrasound right hydronephrosis was seen, and a CT scan revealed 
vertebral lesions that led to the diagnosis of TB. Urinary symptoms improved 
after combined treatment with anticholinergics, suprapubic catheter placement 
and hyaluronic acid instillations. Additional studies showed right renal 
atrophy, parenchymatous calcifications and multiple ureteral stenoses. Due to 
global renal involvement and afunctionality, right nephroureterectomy was 
performed laparoscopically, without complications. Following completion of 
antituberculous therapy, the suprapubic catheter was removed and the patient was 
transitioned to clean intermittent catheterization (CIC). At present, the 
clinical course is favorable under intermittent catheterization, with no 
infectious episodes, and regular follow-up of the solitary remaining kidney is 
maintained.
CONCLUSIONS: UG-TB must be suspected in patients with recurrent UTIs who present 
with sterile pyuria. Laparoscopic approach is safe and feasible in spite of the 
intense scarring associated with this pathology.
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BACKGROUND: Culture-based biomarkers of TB treatment response monitoring, e.g., 
Mycobacterial Growth Indicatory Tube (MGIT), are compromised when bacteria enter 
a non-replicating persister phase limiting the measurement of antibiotic 
efficacy and resistance. Understanding how antibiotic exposure to antibiotics 
alters bacterial physiology could help develop more effective TB therapies. We 
developed a novel assay with simultaneous measurement of 16S rRNA (bacterial 
burden) and its precursor, pre-16S rRNA (metabolic activity), and tested it on 
samples from patients in a trial of optimised-dose rifampicin.
METHODS: We developed a multiplex reverse transcriptase quantitative PCR assay 
(RT-qPCR) to measure relative gene expression of pre-16S rRNA and 16S rRNA in 
pre-treatment (control) and sequential samples from patients in the Phase II 
HIGHRIF2 (NCT00760149) clinical trial. We constructed a mathematical model to 
assess changes in pre-16S gene expression relative to 16S rRNA over time, 
facilitating the comparison of rifampicin doses' efficacy.
FINDINGS: In a retrospective study of 19 patients, pre-16S rRNA and 16S rRNA 
decreased steadily during the initial 36 days of treatment. This was evidenced 
by the rising cycle threshold (Cq) values slope 0.404 and 0.212, respectively, 
however, pre-16S rRNA decreased significantly quicker (P<0.0001). The changes in 
the relative gene expression of pre-16S rRNA during treatment fitted a double 
exponential decay curve (R2 = 0.996). According to this model, 1200 mg 
RIF-containing therapy exerted the most potent and rapid impact on pre-16S rRNA 
expression (Maximum suppression (Rmin)=1.694, T (time) =9.78 days), and also 
resulted in the swiftest daily reduction in bacterial load (-0.072 log10 CFU 
ml-1/day).
INTERPRETATION: The pre-16S rRNA and 16S rRNA gene expression multiplex PCR 
reported here provides an easy to use and rapid marker of drug efficacy and has 
potential to assess the efficacy of existing or novel drug combinations.
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Idiopathic CD4 lymphocytopenia (ICL) is a rare and underrecognized 
immunodeficiency characterized by persistent CD4⁺ T-cell depletion in the 
absence of HIV infection or other identifiable causes. Patients are often 
diagnosed only after presenting with severe opportunistic infections. Massive 
hemoptysis is a life-threatening complication typically attributed to a single 
pulmonary pathology, and the coexistence of multiple opportunistic infections in 
HIV-negative patients is exceedingly rare. We report a 29-year-old previously 
healthy female who presented with progressive cough, fever, and hemoptysis, 
culminating in life-threatening massive hemoptysis requiring intensive care. 
Imaging demonstrated diffuse tree-in-bud nodularity with necrotizing left upper 
lobe consolidation. Microbiologic evaluation revealed concurrent pulmonary 
tuberculosis, necrotizing methicillin-resistant Staphylococcus aureus pneumonia, 
and Pneumocystis jirovecii pneumonia. HIV testing was repeatedly negative. 
Subsequent immunologic evaluation demonstrated persistent isolated CD4 
lymphopenia on serial testing, establishing a diagnosis of ICL. The patient was 
successfully treated with targeted antimicrobial therapy and supportive 
management, with stabilization of hemoptysis and clinical improvement. This case 
highlights a rare presentation of massive hemoptysis caused by synergistic 
pulmonary infections in the setting of previously undiagnosed ICL. The presence 
of Pneumocystis jirovecii pneumonia in an HIV-negative patient should prompt 
immediate evaluation for underlying cellular immune dysfunction. Early 
recognition of overlapping infectious etiologies and structured immune 
assessment are critical to timely diagnosis and optimal management in similar 
high-risk presentations.
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BACKGROUND: Patients with multidrug-resistant tuberculosis (MDR-TB) receive 
treatment that is at least 20% less effective than drug-susceptible cases 
globally.
OBJECTIVES: The study evaluated the diagnostic accuracy of mfloDx MDR-TB assay 
(EMPE Diagnostics AB, Solna, Sweden) for simultaneous detection of resistance to 
isoniazid (INH) and rifampicin (RIF) compared to culture-based drug 
susceptibility test (DST).
DESIGN: A prospective diagnostic accuracy study.
METHODS: Clinical samples from 287 patients (mean age 45.3 (95% CI 43.3-47.2) 
years; 50 (17.0%) were female) from TB facilities in Ukraine (n = 82, 28.6%), 
Moldova (n = 37, 12.9%) and Spain (168, 58.5%) with bacteriologically confirmed 
TB and persons evaluated for non-tuberculous mycobacteria (NTM) were 
consecutively tested. The results of the mfloDx MDR-TB assay were compared with 
culture-based DST.
RESULTS: A total of 186 out of 287 sputum specimens (64.8%) yielded conclusive 
results that allowed a definitive interpretation of resistance to at least one 
drug. The mfloDx MDR-TB assay demonstrated sensitivity at 86.9 (95% CI 
80.6-91.7) and specificity at 100 (95% CI 79.4-100) correctly differentiating 
mycobacterium tuberculosis complex from NTM in smear positive sputum samples. 
Considering only conclusive results in sputum samples, the mfloDx MDR-TB assay 
simultaneously predicted resistance to INH and RIF in TB patients showing high 
sensitivity 100 (95% CI 93.0-100) and specificity 98.7 (95% CI 92.8-100) 
compared to MDR-TB detection by culture-based DST.
CONCLUSION: While approximately one-third of tests yielded inconclusive results, 
the mfloDx™ MDR-TB assay demonstrated potential as a rapid screening tool for 
INH and RIF resistance, offering a time advantage over conventional 
culture-based DST.
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This case report describes a rare occurrence of soft tissue tuberculosis (TB) 
following lipoabdominoplasty in a 34-year-old female patient. The patient 
developed progressive flap necrosis and prolonged wound healing despite optimal 
treatment including hyperbaric oxygen therapy, debridement, and vacuum-assisted 
closure (VAC). After several weeks of persistent wound drainage, 
histopathological examination revealed tuberculous granulomas, confirming soft 
tissue tuberculosis. The patient was treated with a standard anti-tuberculosis 
regimen, resulting in significant improvement within two weeks. The wound healed 
after definitive closure, and the patient completed a six-month course of 
anti-TB therapy. This case highlights the importance of considering soft tissue 
tuberculosis in the differential diagnosis of non-healing postoperative wounds, 
particularly in regions with high tuberculosis burden. The rarity of this 
complication post-abdominoplasty underscores the need for thorough investigation 
in cases of delayed wound healing, as traditional approaches may not suffice 
when rare pathogens are involved. Histopathological diagnosis and timely 
anti-tuberculosis treatment are essential for improving patient outcomes in such 
challenging cases.
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BACKGROUND: Tuberculosis remains one of the primary infectious diseases in 
Bangladesh that affects both adults and children. Poor diagnostic criteria and 
insufficient reporting, especially of pulmonary tuberculosis (PTB) and 
extrapulmonary tuberculosis (EPTB) in children, limit the prevalence estimation, 
resulting in insufficient preventive strategies. This systematic review and 
meta-analysis aim to estimate the pooled proportions of PTB and EPTB among 
pediatric and adult diagnosed tuberculosis cases in Bangladesh, and to summarize 
the associated factors.
METHODS: We searched PubMed, Scopus, Cochrane Library, and BanglaJOL to retrieve 
articles published between January 1, 2000, and May 31, 2025. Eligible studies 
included retrospective studies that reported PTB and/or EPTB prevalence in 
pediatrics (<18 years) or adults (≥18 years) diagnosed tuberculosis cases in 
Bangladesh. We used the Joanna Briggs Institute Critical Appraisal Checklist for 
Prevalence Studies to assess the quality of the studies. Random-effects models 
estimated pooled proportions and I2, τ2, Cochran's Q, and meta-regression 
assessed heterogeneity. Subgroup analyses compared proportion by age group.
RESULTS: Eleven studies (6 pediatrics, 5 adults) met the eligibility criteria. 
In patients with tuberculosis, the overall pooled proportion across all ages was 
44.4% for PTB (95% CI: 35.9-53.3%; I2 = 93%) and 47.1% for EPTB (95% CI: 
34.0-60.7%; I2 = 95%). Among pediatric populations, the pooled proportion of PTB was 44.5% (95% CI: 35.9-53.4%; I2 = 76%), while EPTB accounted for 55.5% (95% CI: 46.6-64.1%; I2 = 77%). In adults, PTB proportion was 44.2% (95% CI: 
28.8-61.2%; I2 = 97%), and EPTB proportion was 37.4% (95% CI: 17.0-63.6%; 
I2 = 97%). Subgroup analysis revealed no significant difference in the 
proportions of PTB and EPTB between pediatric and adult groups. The most notable 
reported associations with PTB and EPTB in pediatrics included young age, 
exposure to tuberculosis patients, and male sex and, in adults, elderly age, 
female sex, low socioeconomic status, low education level, and comorbidities.
CONCLUSIONS: Findings suggest a high proportion of PTB and EPTB in diagnosed 
tuberculosis cases in Bangladesh, with a relatively higher proportion of EPTB in 
children than adults. Key associated factors included exposure to tuberculosis 
patients, sex, low socioeconomic status, and other related comorbidities. 
Strengthening diagnostic capacity, expanding contact tracing, and addressing the 
associated factors through targeted public health interventions are necessary to 
enhance tuberculosis control efforts.
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HIV coinfection and multidrug-resistant tuberculosis (MDR-TB) pose a major 
public health challenge in sub-Saharan Africa, where high HIV prevalence 
promotes tuberculosis progression and complicates its management. In people 
living with HIV (PLHIV), profound immunosuppression leads to atypical clinical 
presentations, low bacillary load, and increased diagnostic difficulty. Despite 
advances such as the introduction of the GeneXpert test and all-oral treatments 
such as the BPaL regimen, access to these tools remains uneven, exacerbating 
diagnostic delays and mortality. Drug interactions between antiretrovirals and 
second-line antituberculosis drugs, as well as the toxicity of prolonged 
regimens, further complicate clinical management. Mortality among coinfected 
patients remains high, sometimes exceeding 40%, particularly in the absence of 
early diagnosis and adequate treatment. Improved early detection, integration of 
HIV/MDR-TB care and accessibility to innovative treatments are essential to 
change the trajectory of this dual epidemic in the region.
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Background and objectives Only 10% of the individuals infected with 
Mycobacterium tuberculosis (MTB) manifest active tuberculosis. Interferon-γ 
release assay (IGRA) and tuberculin skin test using purified protein derivative 
(PPD) are used to identify tuberculosis (TB) infection. We aimed to study the 
comparative performance of Cy-Tb (the SIILTIBCY skin test) and PPD with IGRA as 
the reference standard. Methods In step-I, 30 TB patients and 32 IGRA-negative 
health controls; in step-II, 2651 participants aged 1 to 85 yr; and in step- 
III, 647 household contacts of TB patients aged 1-18 years old were enrolled. 
Blood for IGRA was drawn immediately prior to intra-dermal administration of 
Cy-Tb (the SIILTIBCY skin test) or PPD. The size of induration of Cy-Tb ≥5 mm or PPD ≥ 10mm after 48 to 72 h were considered positive. Combined Data from step II and step III were analysed for sensitivity, specificity, agreement, and 
kappa-coefficient with IGRA as the reference standard using Stata version 14.2. 
Results The step-I results for Cy-Tb showed 90% specificity, 93.8% specificity, 
and an agreement of 91.9% with IGRA and a Cohen's kappa coefficient of 0.83. 
Combined analysis of step-II and step-III data revealed sensitivity of 82.6% 
(95% CI 79.1-85.8), specificity of 71.1% (95% CI 68.2-73.8), agreement of 74.8%, 
and kappa of 0.5 for Cy-Tb. PPD showed sensitivity and specificity of 71.0% (95% 
CI 66.7-75.0) and 71.9% (95% CI 69.0-74·6), respectively with 71.6% agreement 
and kappa of 0.4 with IGRA. Interpretation and conclusions Performance of Cy-Tb 
was comparable to that of PPD with IGRA as reference standard. Cy-Tb skin test 
can be used for diagnosis of TB infection.
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CONTEXT: Tuberculosis (TB) continues to pose a significant public health 
challenge globally, with India accounting for approximately 26% of the global TB 
burden. Beyond its biomedical implications, TB is also associated with profound 
psychosocial consequences that can impede treatment adherence, affect patient 
well-being, and delay recovery.
AIM: This study examines the psychosocial, clinical, and sociodemographic 
factors influencing TB patients to identify priority groups for targeted 
psychosocial interventions.
DESIGN AND METHOD: A cross-sectional study was conducted on 90 patients 
registered at the DOTS Centre of Indira Gandhi Government Medical College, 
Nagpur. Standardized instruments, including the Social Anxiety Questionnaire for 
Adults, the Van Rie TB Stigma Scale, the Arcencio TB Stigma Scale, Rosenberg 
Self-esteem scale, and Visual Analogue Scales, were administered.
STATISTICAL ANALYSIS: Data analysis was performed using SPSS version 21. Data 
were analyzed using frequency, percentage, and the independent samples t-test.
RESULTS: Findings indicate that over 50% of participants reported high levels of 
social anxiety and perceived stigma, both self-directed and from family members. 
More than 60% reported a significant disease burden and fear of social exclusion 
and 70% of the patients displayed low self-esteem. Social anxiety, in domains 
such as public speaking and interpersonal interactions, was more prevalent among 
married individuals, those aged between 30 and 45 years and those in the early 
stages of the disease. Older adults reported greater social anxiety in 
situations involving interactions with the opposite sex, assertive 
communication, and fear of criticism or embarrassment. Self-stigma was more 
pronounced during the early stages of illness, whereas stigma perceived by 
family members was higher in later stages.
CONCLUSION: The findings highlight the need for psychosocial interventions and 
family-centered approaches tailored to specific patient profiles and to mitigate 
stigma within the household and society.

Copyright: © 2026 Journal of Family Medicine and Primary Care.

DOI: 10.4103/jfmpc.jfmpc_1239_25
PMCID: PMC13098810
PMID: 42023356

88. Front Immunol. 2026 Apr 7;17:1764014. doi: 10.3389/fimmu.2026.1764014. 
eCollection 2026.

Single cell transcriptomics reveals dendritic cell subsets in bovine afferent 
lymph and immune cell-resolved responses to BCG vaccination.

Sukmak R(1), Mathie HA(2), Taylor RS(1), Sun J(1), Shih B(3), Bell CR(1), Gray 
M(1), Macqueen DJ(1), Hope JC(1).

Author information:
(1)The Roslin Institute and Royal (Dick) School of Veterinary Studies, The 
University of Edinburgh, Midlothian, United Kingdom.
(2)School of Infection and Immunity, College of Medical, Veterinary and Life 
Sciences, University of Glasgow, Glasgow, United Kingdom.
(3)Department of Biomedical and Life Sciences, Lancaster University, 
Lancaster, United Kingdom.

Bovine tuberculosis (bTB), caused by Mycobacterium bovis (M. bovis), remains an 
ongoing global issue for human and animal health. The Bacille Calmette Guerin 
(BCG) vaccine offers immunity against bTB, however, the mechanisms underlying 
the heterogenous protective response, including variations across species and 
age groups requires further investigation. In this study, we focused on 
dendritic cells (DCs), which are crucial for adaptive immune stimulation 
following BCG vaccination. By capturing afferent lymph DCs (ALDCs) migrating 
from the skin, we investigated shifts in DC profiles and potential 
subset-specific functions in response to BCG vaccination. Single-cell RNA 
sequencing (scRNA-seq) was performed on samples from Bos taurus calves (n=3) 
before and after BCG vaccination, capturing the transcriptome of 20,761 
individual cells expressing on average 3,036 genes, which were clustered into 
ALDCs, monocytes, T-cells, B-cells and NK cells. The ALDC subsets were further 
identified as cDC1 and cDC2. In homeostasis, ALDCs expressing potential 
subset-specific genes for cDC1, including ENSBTAG00000056208, STX4, NEBL, 
ADAM23, ART3, and cDC2; FN1, PSPH, FGL2, SHOX2, and WWTR1 were identified. 
Following BCG vaccination, while both DC subsets exhibited gene expression 
signatures indicative of antigen-presenting function, migration, and DC 
maturation, cDC1 showed upregulation of genes consistent with metabolic 
alterations and lymphocyte recruitment, whereas cDC2 upregulated genes 
consistent with inflammatory responses. Overall, this study comprehensively 
describes the transcriptomic landscape of bovine ALDC subsets, providing 
evidence for the importance of subset-specific genes to BCG vaccination 
responses, while advancing knowledge on how ALDCs contribute to protective 
immunity against bTB.
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Tuberculosis (TB) remains a major public health concern in Somalia, driven by 
prolonged conflict, population displacement, fragile health systems, and adverse 
social determinants of health. Although Somalia has made progress in expanding 
TB services and achieving favourable treatment outcomes for drug-susceptible TB, 
the country continues to experience a high TB burden and emerging drug-resistant 
tuberculosis (DR-TB). Persistent challenges include delayed diagnosis, treatment 
interruption, catastrophic patient costs, paediatric TB care gaps, and reliance 
on external donor funding. This narrative review synthesizes evidence from 
peer-reviewed articles, programmatic reports, and international guidelines to 
examine TB treatment outcomes, key challenges, and current strategies in 
Somalia. Literature was searched in PubMed, Google Scholar, and Scopus 
databases, as well as relevant grey literature from the World Health 
Organization and humanitarian organizations. Publications between 2010 and 2024 
were considered, and 35 studies were identified, of which 15 met the inclusion 
criteria and were included in the final synthesis. The findings highlight the 
importance of decentralized and community-based care, rapid molecular 
diagnostics, multimodal adherence support, shorter all-oral DR-TB regimens, and 
integration of TB services with nutrition and humanitarian support. 
Strengthening health system resilience and prioritizing vulnerable populations 
are essential for sustaining improvements in TB treatment outcomes in Somalia 
and other fragile settings.
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Mycobacterium tuberculosis causes tuberculosis, an infectious disease; this 
acid-fast bacillus has various functions that enable it to survive within the 
host. Importantly, the type VII secretion system plays a vital role in host 
immune evasion. However, the early secretory antigenic target secretion system 
(ESX) component is crucial for mycobacteria survival, plays a significant role 
in bypassing the host immune response, and is linked to the prognosis of the 
disease. The review aims to analyze the ESX-associated genes' functions in 
defence mechanisms against host immune response. There are five types of ESX, 
with the ESX-1 effectors consisting of the heterodimers EsxA/ESAT-6 and 
EsxB/CFP-10. The precise membranolytic role of EsxA remains unclear; however, 
mycobacterial mutants deficient in EsxA show reduced membrane lytic activity and 
lack the ability to perforate phagosomes. ESX-5 substrates, such as glycine-rich 
and repetitive PE_PGRS proteins, are associated with immune evasion and 
pathogenicity. ESX-5 releases a substantial amount of PE and PPE proteins, along 
with various other immune-modulating substrates. In addition, ESX-3 facilitates 
iron acquisition through mycobactin and regulates metal homeostasis. ESX 4 has 
been studied in two fast-growing mycobacterial species: M. abscessus and M. 
smegmatis. Notably, conjugal DNA transfer in the recipient strain of M. 
smegmatis requires ESX-4. Therefore, the type VII secretion system of 
ESX-associated genes plays a crucial role in bacterial survival and action 
against autophagosome-lysosome fusion. Thus, studying this system will explore 
the effects of specific antigenic structures and their relationships with 
autophagy and mycobacterial self-defense mechanisms.
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BACKGROUND: Tuberculosis (TB) remains a significant public health problem in 
Ghana, with high morbidity and mortality rates. Persons with TB are at risk of 
adverse cardiovascular disease with hyperlipidemia being a major risk factor. 
The standard treatment for pulmonary TB includes a combination of 
anti-tuberculosis drugs such as Rifampicin, Isoniazid, pyrazinamide, and 
ethambutol which have been associated with changes in lipid profile that could 
increase the risk of cardiovascular disease. Despite the existence of the links 
between cholesterol and TB, it is not clear to what extent the treatment of the 
disease affects lipid indicators in patients with TB, particularly in Ghana. 
This study, therefore, sought to investigate any differences in the 
concentration of lipid profile in Pulmonary Tuberculosis patients in Nsawam 
Adoagyiri Municipality vis-sa-vis pre- and post-anti-tuberculosis treatment.
METHODS: A cross-sectional survey involving 210 participants was conducted in 
Nsawam-Adoagyiri Municipal Hospital, in the Eastern Region of Ghana. Data were 
analyzed using STATA version 17. Categorical variables were presented as numbers 
(percentages). Continuous variables with normal distribution were expressed as 
mean ± standard deviation. Inferential statistics were explored using paired 
t-test. A p < 0.05 was considered statistically significant.
RESULTS: The overall dyslipidemia pre- and post-tuberculosis treatment are 69.0% 
(145/210) and 77.6% (163/210) respectively. The mean Total Cholesterol and LDL 
increased significantly after the patient had completed the anti-tuberculosis 
treatment (p < 0.001). However, there were no significant difference in the mean 
triglycerides (TG) and HDL levels before and after treatment.
CONCLUSION: These findings suggest that dyslipidemia is quite prevalent among TB 
patients attending the Nsawam Government Hospital, which may have a negative 
effect on their health and general well-being. There is a significant difference 
in the lipid profile results of the participants' overall before and after the 
TB therapy. Anti-TB treatment needs to develop more advanced recommendations 
that take patients' lipid levels into account in order to improve the outcomes 
for TB patients.
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BACKGROUND: Tuberculosis (TB) is a major global health issue, particularly among 
HIV-positive individuals. In Saudi Arabia, the incidence has declined to 8.4 per 
100,000 but remains a concern among high-risk groups. Extrapulmonary TB, 
especially tuberculous lymphadenitis (TBL), is challenging to diagnose due to 
the low sensitivity of smear, culture, and histopathology. Xpert MTB/RIF Ultra 
(Xpert-Ultra) offers improved detection in paucibacillary disease, though local 
evidence remains limited.
METHOD: We retrospectively reviewed 85 adult patients with suspected TBL at King 
Abdulaziz Medical City, Riyadh (2012-2024). Clinical, radiological, 
histopathological, and microbiological data were collected. The sensitivity of 
Xpert-Ultra, GeneXpert, and ProbTec was assessed against a composite reference 
standard comprising confirmed and presumed TB cases.
RESULT: Among 85 patients, the majority were males (55.3%) and Saudi nationals 
(91.8%), with most aged 41-65 years (36.5%). Cervical lymphadenopathy was the 
most common presentation (64.7%). Necrotizing granulomas were observed in 78.8% 
of biopsies. Culture was positive in 43.6% (17/39), while AFB staining was 
detected in 14.8% (12/81). Overall, PCR sensitivity was 38.8% (33/85). 
Xpert-Ultra achieved higher sensitivity (41.3%) compared with GeneXpert (31.6%) 
and ProbTec (33.3%). Xpert-Ultra missed two culture-positive cases but detected 
three culture-negative ones. PCR positivity was associated with extensive lymph 
node involvement and culture positivity.
CONCLUSION: Xpert-Ultra outperformed older molecular assays but remained 
insufficient as a standalone diagnostic tool for TBL. Its complementary role 
alongside histopathology and culture supports its integration into diagnostic 
pathways, potentially improving time to initiation of treatment.
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BACKGROUND: Understanding the temporal variation and forecasting the incidence 
rate of smear-positive tuberculosis may be very helpful in promoting 
tuberculosis (TB) control initiatives. Therefore, predicting the incidence rate 
of TB before and after coronavirus disease 2019 (COVID-19) was the aim of this 
study.
METHODS: This retrospective study was carried out utilizing data from Iran's 
National TB Control Program and the monthly TB incidence statistics from April 
2005 to March 2021 in Kurdistan Province. There were 192 time points in total 
cases that were registered each month. Autoregressive Integrated Moving Average 
(ARIMA) models and interrupted time series were used in the study.
RESULTS: The findings demonstrated that TB incidence was declining before the 
COVID-19 pandemic. However, despite the COVID-19 pandemic, the number of TB 
diagnoses has unexpectedly declined. During the 26 months of the pandemic, 8 
cases of total TB cases, 6 cases of pulmonary TB cases, and 3 cases of 
extrapulmonary TB cases were detected, while predicted an average number of TB 
cases during the 26 months of the pandemic is 15 cases per 100,000 for total TB 
cases, 10 cases per 100,000 for pulmonary TB cases, and 3 cases per 100,000 
people for extrapulmonary TB.
CONCLUSION: Our results show that TB patient detection in the Kurdistan region 
has become significantly more challenging because of the COVID-19 epidemic. In 
the event that the pandemic persists or recurs in the future, guidelines should 
be developed to protect these essential services.
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Bovine tuberculosis (bTB), caused by Mycobacterium bovis, remains a major 
zoonosis impacting livestock productivity and public health. To characterize 
species-specific immune responses and identify transcriptional biomarkers of 
infection, we quantified the expression of 45 immune-related genes in peripheral 
blood from naturally infected cattle and Mediterranean buffalo. Differential and 
multivariate analyses revealed distinct species- and state-specific 
transcriptional signatures. Sixteen genes were significantly modulated in 
cattle, with Canonical Discriminant Analysis (CDA) defining a promising 
diagnostic signature marked by upregulation of IFNG, CASP8, CASP1, and CD83, and 
downregulation of IL10, CXCR2, and MMP9. In buffaloes, 22 genes were differently 
expressed across the three clinical groups. The first canonical function (Can1), 
driven positively by IFNG and IL12B and negatively by MMP9 and TLR5, effectively 
separated healthy from infected and affected animals, while the second function 
(Can2) distinguished the affected status through marked upregulation of CXCL1 
and IL6. The species-specific immune signatures uncovered underscore the 
importance of developing tailored biomarker panels for improved diagnosis and 
surveillance of bTB in different livestock species.
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Tuberculosis (TB) is still a serious global public health problem, affecting 
mostly vulnerable populations such as the population deprived of liberty (PDL). 
Brazil has the third-largest prison population in the world, and the state of 
São Paulo has the largest PDL in the country. This study investigated the 
molecular epidemiology of TB in individuals from the general population (GP) and 
the PDL belonging to two Epidemiological Surveillance Groups in the state of São 
Paulo. A total of 522 Mycobacterium tuberculosis isolates were analyzed using 
MIRU-VNTR genotyping (15 and 24-loci) and multiplex PCR for detection of 
RDRio/RD174 deletions. Clustering rates were 14.7% for 15-loci and 12.8% for 
24-loci. The RDRio sublineage was identified in 26.8% of isolates, showing an 
association with alcohol use disorder (OR = 1.84; 95% CI 1.17-2.88) and 
illiteracy (OR = 3.40; 95% CI 1.09-10.58). Clusters with 100% similarity between 
GP and PDL isolates were observed, indicating intra- and extramural transmission 
within prison units. These findings highlight the importance of integrated 
surveillance and control strategies, with strengthened active case finding in 
both populations, in order to interrupt transmission chains and reduce the TB 
burden. In addition, further high-resolution genomic studies involving the PDL 
are recommended, focusing on complete genome sequencing integrated with 
epidemiological, spatial, and socio-environmental data, which will contribute to 
the improvement of TB surveillance and control strategies in highly vulnerable 
contexts.
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Mycobacterium tuberculosis is tolerant to many antibiotics, leading to impaired 
antibiotic killing. Using CRISPR interference (CRISPRi) transcriptional 
knockdowns, we generated a panel of metabolically compromised strains to 
identify tolerance pathways for pursuing in therapeutic development. Disrupting 
the regulation of intracellular iron storage, amino acid biosynthesis and redox 
defence mechanisms potentiated the lethality of multiple drugs and translated to 
infected THP-1 macrophages. This work reinforces the role of metabolism as a 
major contributor to drug tolerance in M. tuberculosis.
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A patient with ascites and evening chills presenting to OPD was suspected of 
having tuberculosis (TB) peritonitis after ruling out possible diagnoses. 
Abdominal paracentesis for molecular studies, including PCR and CBNAAT 
(cartridge-based nucleic acid amplification test), was negative. Based on 
previous evidence and investigation findings from our case, we report the value 
and application of cancer antigen 125 (CA125) in the diagnosis and follow-up of 
this case of extrapulmonary TB. This case highlights the potential role of CA125 
as a supportive diagnostic and prognostic marker in extrapulmonary TB. The 
non-invasive and cost-effective nature of CA125 may aid in monitoring 
anti-tubercular therapy response, an alternative to invasive investigation 
techniques.
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BACKGROUND: The relationship between vitamin D receptor gene variations and 
other risk factors in pulmonary tuberculosis remains unclear, largely due to the 
complex interplay of genetic and environmental factors. The purpose of this 
study was to investigate how TaqI gene polymorphism and vitamin D deficiency 
affect the risk of developing pulmonary tuberculosis.
METHODS: A hospital-based case-control study of 70 pulmonary tuberculosis 
patients and 70 age- and sex-matched healthy controls was conducted. Serum 
25-hydroxyvitamin D levels were measured using ELISA to assess vitamin D status. 
Genomic DNA was extracted from peripheral blood samples, and VDR TaqI 
polymorphism was analyzed using PCR-RFLP. Data were analyzed using independent 
t-tests, chi-square tests, and multivariable logistic regression to calculate 
adjusted odds ratios at a 95% confidence level.
RESULTS: Our analysis showed that the TaqI-tt genotype (OR = 2.19; 95% 
CI = 1.21-4.06; P = 0.022) and t allele (OR = 1.66; 95% CI: 1.02-2.70; 
P = 0.038) are considerably higher in patients than controls. Our study also 
identified vitamin D deficiency, which was found to be considerably greater in 
patients than controls (OR = 5.14; 95% CI: 2.49-10.58; P < 0.001), indicating 
that it is a major risk factor for the onset of pulmonary tuberculosis.
CONCLUSION: The TaqI gene of the tt genotype and the t allele have been linked 
to an increased risk of developing pulmonary tuberculosis. Moreover, vitamin D 
deficiency is a risk factor for the occurrence of pulmonary tuberculosis.

© 2026 The Author(s).
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Prior research has indicated a potential link between the miR-146a rs2910164 
genetic variant and an individual's susceptibility to pulmonary tuberculosis 
(TB). Nevertheless, the evidence from various studies is contradictory and has 
not yielded a consensus. This meta-analysis was therefore conducted to 
systematically assess the relationship between this specific single nucleotide 
polymorphism (SNP) and the risk of developing tuberculosis. A systematic 
literature search was performed utilizing the electronic databases PubMed, Web 
of Science, Scopus, and ISI to capture all relevant publications available 
through April 2024. To ensure comprehensive coverage, the reference lists of 
retrieved full-text articles were also manually scrutinized. For the 
quantitative synthesis, pooled odds ratios (ORs) with their corresponding 95% 
confidence intervals (CIs) were computed to determine the overall effect 
estimates. The chi-square (χ²) test and the I² statistic were applied to assess 
and quantify heterogeneity. This meta-analysis included 6363 individuals (2904 
TB patients and 3459 healthy controls) from eight case-control studies. The 
pooled effect estimates across all genetic inheritance models (e.g., dominant 
model: OR = 0.971, 95% CI: 0.884-1.068) did not reveal a significant link 
between the rs2910164 polymorphism and susceptibility to tuberculosis. The 
analysis revealed considerable heterogeneity across most genetic models, as 
indicated by I² statistics exceeding 70%. Conversely, statistical tests found no 
evidence of publication bias. The collective evidence from this analysis does 
not support a significant association between the miR-146a rs2910164 G>C variant 
and tuberculosis susceptibility. Confirmation of this null association 
necessitates future validation in large-scale, rigorously designed studies.
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potent antitubercular agents.
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This study aimed to develop 1,2,3-triazole derivatives from fish oil 
triglycerides as potential antitubercular agents. The synthetic route consisted 
of three main steps: hydrolysis of fish oil to obtain free fatty acids (2, yield 
86%), propargylation of the free fatty acids to produce propargyl esters (3, 
yield 59%), and azide-alkyne [3 + 2] cycloaddition of the propargyl esters to 
afford 1,2,3-triazole esters (5, yield 85%). Linoleic acid was identified as the 
predominant fatty acid. All compounds were characterized using FTIR, NMR, and 
HRMS analyses. The final compound (5) demonstrated moderate inhibitory activity 
against Mycobacterium tuberculosis shikimate kinase (47.86%), whereas the free 
fatty acids (2) exhibited the strongest inhibition (98.68%) against the enzyme. 
These findings suggest that linoleic acid and the triazole derivative of the 
fatty acid represent promising candidates for further development of 
antitubercular agents.•Commercial fish oil was successfully modified to form 
1,2,3-triazole ester derivatives.•The synthetic route involved hydrolysis, 
propargylation, and azide-alkyne [3 + 2] cycloaddition.•The synthesized 
compounds showed Mycobacterium tuberculosis shikimate kinase inhibitory 
activity, thus, it can be considered as potential antitubercular candidates.
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In recent years, interest in biosecurity practices on livestock farms has 
expanded considerably, with improvements noted in pig and poultry farms but 
limited progress in cattle farms. In France, data regarding biosecurity 
practices in cattle farms remains scarce. Bovine tuberculosis (bTB) is one of 
the main animal health challenges. Each case leads to mandatory epidemiological 
investigation, led by state services. Biosecurity practices are also described. 
This creates a valuable data source to describe biosecurity practices in 
bTB-affected farms. This study aimed to describe biosecurity practices in French 
bTB-affected farms and identify factors associated with their biosecurity 
levels. Official investigation questionnaires from bTB-affected cattle farms 
between 2016 and 2023 located in two French administrative regions were 
collected, and 153 of them were analysed. Thanks to nine international experts 
in cattle biosecurity and/or bTB, risk scores were calculated regarding 
biosecurity practices related to animal introductions, contacts between herds, 
contacts with wildlife, visitors' management, equipment sharing, and effluent 
management. A global risk score was then calculated. Regression models were used 
to examine relationship between risk scores and predictors (e.g., herd size, 
production type, previous bTB outbreaks). Results revealed significant 
variability in biosecurity practices, with higher mean risk scores for animal 
introduction and wildlife-livestock contact. Production type, presence of a 
non-bovine unit, location and presence of wild boars around the farms 
significantly influenced biosecurity scores. Although the data provided by these 
questionnaires were incomplete, this first study suggests that biosecurity 
practices could be linked to farms typologies.

Copyright © 2024. Published by Elsevier Ltd.

DOI: 10.1016/j.rvsc.2026.106190
PMID: 42013492

104. Nucleic Acids Res. 2026 Apr 13;54(7):gkag252. doi: 10.1093/nar/gkag252.

Harnessing toxin-mediated ribosome stalling as a complementary tool to annotate 
bacterial ORFs.

Troian EA(1), Barth VC(1)(2), Chauhan U(1), Zheng H(3), Zhao C(3), Zeng J(2), 
Husson RN(2), Woychik NA(1).

Author information:
(1)Department of Biochemistry and Molecular Biology, Rutgers University, Robert 
Wood Johnson Medical School, Piscataway, NJ 08854, United States.
(2)Division of Infectious Diseases, Department of Pediatrics, Boston Children's 
Hospital, Harvard Medical School, Boston, MA 02115, United States.
(3)Biological Mass Spectrometry Facility of Robert Wood Johnson Medical School 
and Rutgers, Rutgers University, Piscataway, NJ 08854, United States.

The Mycobacterium tuberculosis (Mtb) VapC4 endoribonuclease toxin exclusively 
cleaves and inactivates tRNACys, which leads to extensive ribosome stalling at 
Cys codons. Serendipitously, the precise position of stalled ribosomes is 
revealed within our 5' RNA-seq datasets used to identify and validate the tRNA 
target of the toxin, precluding the need for Ribo-seq. Here we show how mapping 
of stalled ribosomes can be harnessed as an innovative tool for reliable 
detection of new Cys-containing Mtb open reading frames (ORFs). Using 
proteogenomics we unmasked 96 unannotated ORFs; of which 54% are small ORFs ≤50 
amino acids. We validated 69% of the 96 ORFs by mass spectrometry, including 
four whose spectra was matched to synthetic controls Also, 25% of these 
unannotated ORFs were identified by previously published Ribo-RET. Some of the 
96 ORFs are Cys-responsive attenuators or encode stable Cys-containing proteins 
that map immediately before, or within, genes in the opposite, or same, 
orientation. These ORF sequences can also reveal functional clues, e.g. 
zinc-binding motifs or encode novel EsxB-like proteins. Our findings demonstrate 
that toxin-mediated ribosome stalling can serve as a robust genome annotation 
tool that is applicable to mycobacteria and other bacteria, with unique 
advantages that complement existing genome annotation methods.
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Prevalence of tuberculosis-related chest radiographic abnormalities among 
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countries: A systematic review and meta-analysis.
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BACKGROUND: Chest radiography is routinely used during latent tuberculosis 
infection (LTBI) evaluation to exclude active disease.
METHODS: PubMed and google scholar were searched for studies reporting chest 
radiographic abnormalities among individuals with LTBI in Gulf Cooperation 
Council (GCC) countries. Random-effects meta-analyses were conducted to estimate 
pooled prevalence. Subgroup and meta-regression analyses were performed to 
explore heterogeneity. Publication bias was assessed funnel plot, Egger's 
regression and Begg's rank correlation tests. Meta-analysis was performed using 
OpenMeta Analyst software and Comprehensive meta-analysis version 3.
RESULTS: Twenty included studies yielded a pooled prevalence of chest 
radiographic abnormalities of 5.8% (95% CI: 2.7-11.2). Between-study variability 
was high (t 2  = 1.742; I 2  = 90.93% with Q = 209.569, df = 19, and P < 0.001). By country, the highest and lowest prevalence estimates were 6.1% in Saudi Arabia and 2.4% in Qatar, respectively. By population group, higher prevalence was observed among kidney transplant recipients 37.1%, while prisoners 
demonstrated very low prevalence 0.1%. Prevalence was 8.0% in hospitals and 0.1% 
in prisons. Chest X-ray was the predominant imaging modality (5.6%). 
Meta-regression identified population group and study setting as significant 
sources of heterogeneity.
CONCLUSION: Chest radiographic abnormalities occur in a minority of LTBI 
individuals in GCC countries, with substantial variation across populations and 
settings.
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BACKGROUND: More than a century of medical progress has not reduced tuberculosis 
(TB) as a leading global health threat. The challenge is not drug availability 
but treatment completion. The 10.7 million new cases and 1.23 million deaths 
reported in 2024 underscore that biomedical solutions alone are insufficient. 
Recovery depends on both medication and the social contexts patients face. 
Digital and community-led interventions aim to close this gap, yet a rigorous 
synthesis of their pooled effectiveness remains unavailable.
METHODS: We searched PubMed, Scopus, Web of Science, Google Scholar, Dimensions, 
the Cochrane Library, and ThaiJO for records from 2021 to 2025. Two reviewers 
independently assessed study quality via JBI tools. A random-effects model was 
applied. Pooled odds ratios and 95 % confidence intervals were computed in JASP 
(version 0.19).
RESULTS: We identified 17,208 records and ultimately included 20 controlled 
trials (n = 76,757 participants). Using restricted maximum likelihood estimation 
in a random-effects framework, community-aligned and digital interventions 
improved the likelihood of TB treatment completion (pooled OR = 1.11; 95 % CI: 
1.02-1.20; p = 0.018). Between-study heterogeneity was high (Q = 90.24; p < 
0.001; τ² = 0.02), yet the direction of effect was consistently positive across 
settings.
CONCLUSION: TB treatment efficacy extends beyond pharmacological potency; 
recovery is substantially determined by patients' social stability, food 
security, and capacity to maintain adherence. Effective TB control must 
integrate socioeconomic support alongside medical regimens to achieve meaningful 
outcomes.
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BACKGROUND: Tuberculosis (TB), HIV, and malaria continue to impose major 
economic hardship on households in Sub-Saharan Africa. While global frameworks 
such as the WHO End TB Strategy and Universal Health Coverage (UHC) emphasize 
social protection, evidence remains limited on how national policies translate 
these commitments into practice.
OBJECTIVES: This study assessed how national TB, HIV, and malaria policies and 
strategic plans in Kenya, Malawi, Mozambique, Nigeria, and Zambia define and 
operationalize social-protection mechanisms to reduce household economic burden. 
It also examined alignment with global targets on catastrophic-cost elimination 
and financial-risk protection, and identified policy-practice and equity gaps.
METHODS: A structured policy and document review was conducted in five 
countries, covering strategic plans, operational guidelines, and financing 
frameworks published between 2015 and 2025. Documents were sourced from 
government portals and partner repositories, including the Global Fund, PEPFAR, 
WHO IRIS, and UNAIDS. Analysis used a five-domain matrix adapted from WHO Health 
Systems Building Blocks and the Global UHC Readiness Framework: (A) Social 
Support Types, (B) Financial Protection, (C) Implementation Details, (D) 
Targeting & Equity, and (E) Coordination & Accountability. Domains were scored 
from 0 to 3 (0 = absent, 3 = high readiness). Two reviewers independently coded 
data and resolved discrepancies by consensus. Domain averages were used to 
generate national readiness indices for cross-country comparison.
RESULTS: A total of 111 policy documents were reviewed. No country had 
institutionalized catastrophic-cost monitoring. Overall readiness ranged from 
2.6 to 2.9, indicating moderate to high preparedness to integrate social 
protection within infectious-disease programs. Malawi (2.9) and Zambia (2.8) 
scored highest due to costed, multisectoral frameworks and insurance linkages. 
Kenya (2.7) demonstrated strong coordination and legal anchoring but lacked 
formal catastrophic-cost monitoring. Mozambique (2.6) and Nigeria (2.7) scored 
lower in financial protection due to donor dependence and limited 
accountability. Implementation and coordination were strongest domains (3.0), 
while financial protection was weakest (2.1).
CONCLUSION: Though national policies increasingly acknowledge social protection 
in infectious-disease control, significant gaps persist in financial-risk 
monitoring, budgeting, and accountability. Institutionalizing catastrophic-cost 
surveillance, integrating costed interventions into financing strategies, and 
reinforcing multisectoral coordination are critical to protect households from 
the economic impacts of infectious diseases.
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Distinguishing Relapse from Reinfection in Recurrent Tuberculosis: A Genomic and 
Epidemiologic Study in Brazil.
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BACKGROUND: Tuberculosis recurrence represents a substantial proportion of 
incident tuberculosis in many settings. Distinguishing between its mechanisms 
can inform public health interventions for prevention.
METHODS: We conducted a retrospective study of individuals with multiple 
culture-confirmed TB episodes and paired isolates collected between 2012 and 
2023 in Dourados and Campo Grande, Mato Grosso do Sul, Brazil. Patients were 
classified as having recurrent TB after treatment completion or retreatment 
following non-curative outcomes. Whole-genome sequencing was used to assess 
pairwise genetic distances between isolates, classifying relapse or persistent 
infection (≤12 single-nucleotide polymorphisms [SNPs]) versus reinfection or 
retreatment with reinfection (>12 SNPs).
RESULTS: Among 9,293 individuals with TB, 772 recurrent or retreatment episodes 
were identified. Paired isolates were available for 82 individuals. Among those 
who completed treatment, reinfection accounted for 74.1% (40/54) of recurrent 
episodes, while 25.9% (14/54) were relapse. Among individuals with non-curative 
outcomes, persistent infection (53.6%, 15/28) and retreatment with reinfection 
(46.4%, 13/28) occurred at similar frequencies. Relapse and persistent infection 
occurred earlier after the initial episode, whereas reinfection predominated 
after two years. Incarceration history was strongly associated with reinfection 
both after treatment completion (92.5%, p=0.012) and non-curative outcomes 
(76.9%, p=0.016).
CONCLUSIONS: In this high-burden setting, reinfection is the main driver of TB 
recurrence after treatment completion, particularly at longer intervals, 
indicating ongoing transmission. Relapse and persistent infection remain 
clinically important, especially following non-curative outcomes. These findings 
underscore the need for integrated strategies combining adherence support to 
prevent treatment-related recurrence with interventions to reduce transmission, 
particularly in high-risk settings.
SUMMARY: Whole-genome sequencing revealed that tuberculosis recurrence in Brazil 
is predominantly driven by reinfection, especially after treatment completion 
and at longer intervals, while relapse and persistent infection occur earlier 
and are linked to incomplete treatment, highlighting the need for combined 
treatment and transmission-control strategies.
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INTRODUCTION: Tuberculosis (TB) is a global public health threat and a leading 
cause of morbidity and mortality. To reduce long-term TB burden and address 
related diseases in Chuuk, Federated States of Micronesia, a community-wide 
campaign was conducted, incorporating an integrated approach to screening and 
treatment for TB disease, TB infection (TBI), Hansen's disease (HD) and 
diabetes. Here we present its design and initial outcomes.
METHODS: Public health workers administered tuberculin skin tests (TSTs) 
door-to-door among persons residing in areas of high TB incidence in the Chuuk 
Lagoon islands. Persons then attended a local screening site and were assessed 
for TB (TST measurement, verbal symptom review and chest x-ray, where 
indicated), HD (skin exam for rash or other cutaneous findings) and diabetes 
(haemoglobin A1c for adults). Persons diagnosed with either TB disease or TBI 
were offered treatment on-site. Persons with exam findings consistent with HD 
were referred for evaluation. Persons with a haemoglobin A1c of ≥6.5% were 
referred for follow-up.
RESULTS: During May-October 2023, 12 319 persons were screened through the 
community-wide campaign. An on-site panel of expert clinicians diagnosed 184 
persons with TB disease and 2134 persons with TBI. Among those diagnosed with TB 
disease, 76.6% completed treatment. Among those diagnosed with TBI, 74.6% 
completed once-weekly rifapentine with isoniazid (3HP) treatment from community 
health workers. 17 new cases of HD and 395 new cases of diabetes were diagnosed.
CONCLUSIONS: This cross-sectional analysis of the TB-Free Chuuk campaign 
demonstrated the success of community-wide screening to identify new cases of TB 
disease, TBI, HD and diabetes. Integrated screening provided the opportunity to 
address related public health priorities simultaneously, increasing the 
community's public health benefit. The development of local health worker 
capacity was key to achieving high treatment completion. Similar campaigns could 
be considered for other areas with high TB incidence with the goal of 
accelerating pathways to TB elimination.
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INTRODUCTION: Recognition of tuberculosis (TB) sequelae is growing. Evidence 
regarding post-TB experiences and care needs may inform care models.
METHODS: The TB Sentinel Research Network of the International epidemiology 
Databases to Evaluate AIDS is a global prospective study of people aged ≥15 with 
pulmonary TB. In Eldoret, Kenya, and Mbarara, Uganda, we conducted in-depth 
interviews with a purposive sample of individuals treated for TB and 
multi-disciplinary healthcare workers (HCWs) providing TB care, using a 
semi-structured guide. We conducted a reflexive thematic analysis.
RESULTS: In interviews with 25 HCWs and 61 individuals treated for TB, 
participants described trajectories of TB illness and recovery, and some 
persistent challenges after TB treatment across physical, economic, social, and 
mental health domains of wellbeing. Experiences were marked by stigma and 
isolation. Physical illness exacerbated economic vulnerability, which 
compromised physical health and presented barriers to care. There was a lack of 
care access and need for person-centered post-TB care. Care needs included 
addressing potential TB recurrence, lung health impairment, psychosocial, 
nutritional, and economic challenges.
CONCLUSIONS: Post-TB experiences are marked by persistent symptoms, economic 
vulnerability, stigma, and psychosocial challenges. These experiences are 
generally neglected in the current care paradigm, underscoring needs for 
accessible, person-centered post-TB care models.
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BACKGROUND: Treatment success rates of multidrug-resistant and 
rifampicin-resistant tuberculosis (MDR/RR-TB) lag behind those for 
drug-susceptible TB. However, outcome definitions censoring follow-up at 
treatment completion may underestimate effectiveness and fail to capture 
relapse-free survival.
METHODS: We conducted a retrospective national cohort study including all adults 
initiating individualized MDR/RR-TB treatment in the Republic of Latvia between 
2005 and 2021. Demographic, clinical, and microbiological data were linked to 
long-term follow-up on relapse and vital status. Treatment outcomes were 
classified according to World Health Organization (WHO), TBnet (Tuberculosis 
Network European Trials Group), expert consilium, and long-term outcome 
definitions. Predictors of cure were assessed using Firth logistic regression. A 
landmark analysis at 18 months evaluated the association between treatment 
duration (≤9 months, 10-17 months, and ≥18 months) and relapse-free survival.
FINDINGS: Among 1299 patients (median age 44 years; 74.9% male), cure rates were 
4.8% (n = 62) under WHO definitions, 53.1% (n = 690) under TBnet definitions, 
and 60.8% (n = 790) under the consilium-based classification. Under long-term 
follow-up outcome definitions, 56.5% (n = 734) achieved cure and 76.9% (n = 999) 
achieved relapse-free survival. Receiving ≥3 susceptible drugs independently 
predicted WHO-defined treatment success (adjusted OR 6.53, 95% CI 2.22-31.69; p 
< 0.001). In the landmark analysis, treatment duration ≤9 months was associated 
with higher hazard of relapse or death compared with ≥18 months (HR 1.76, 95% CI 1.03-3.00; p = 0.038), whereas outcomes were similar for 10-17 months vs. ≥18 months (HR 0.71, 95% CI 0.42-1.22; p = 0.22).
INTERPRETATION: In this national cohort treated with individualized MDR/RR-TB 
regimens, long-term relapse-free outcomes substantially exceeded treatment 
success defined at treatment completion. These findings support relapse-free 
survival as complement to end-of-treatment metrics.
FUNDING: This study received no external funding.
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BACKGROUND: Lung function impairment is common among patients who have been 
successfully treated (cured or treatment completed) for pulmonary tuberculosis 
(PTB). However, post-treatment lung function outcomes in Ethiopia remain poorly 
characterized. The objective of this study was to evaluate pulmonary function in 
patients successfully treated for PTB at Tikur Anbessa Specialized Hospital 
(TASH) in Ethiopia.
METHODS: This cross-sectional study included patients older than 15 years who 
had been successfully treated for PTB and were followed at the Chest Unit of 
TASH between August 2016 and September 2017. Patients with active PTB were 
excluded. Sociodemographic characteristics, PTB diagnosis and treatment history, 
smoking status, and biomass fuel exposure were obtained from clinic records and 
patient interviews. All participants underwent spirometry. Lung function was 
classified as normal or abnormal according to standard spirometric criteria.
RESULTS: A total of 99 patients were included in the analysis. Fifty-five 
(55.6%) were male, and the mean age was 42.7 years. Mean spirometric values 
were: FEV1 53.9% predicted, FVC 63.1% predicted, and FEV1/FVC 59.2%. Spirometric 
patterns were classified as normal in 14 (14.1%) patients, obstructive in 41 
(41.4%), restrictive in 42 (42.4%), and mixed in 2 (2.0%). Factors significantly 
associated with abnormal lung function included recurrent PTB, age >40 years, 
smoking history, and biomass exposure from cooking for more than 10 years (p < 
0.05).
CONCLUSION: The prevalence of abnormal lung function was high among Ethiopian 
patients successfully treated for PTB. We recommend close spirometric monitoring 
to assess progression of pulmonary impairment in this population.
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Testicular tuberculosis (TB) is a rare form of extrapulmonary TB that can 
closely mimic testicular malignancy, making diagnosis challenging in 
immunocompetent patients without systemic symptoms. We report the case of a 
50-year-old immunocompetent man who presented with a gradually enlarging, 
painless right testicular mass of several weeks' duration, without 
constitutional symptoms such as fever, night sweats, or weight loss. 
Ultrasonography revealed a well-defined, heterogeneous hypoechoic and relatively 
hypervascular solid-cystic lesion, while serum tumor markers were within normal 
limits. Given the high clinical suspicion for malignancy, radical inguinal 
orchiectomy was performed without complications. Histopathological examination 
demonstrated necrotizing granulomatous inflammation with Langhans-type giant 
cells, and Ziehl-Neelsen staining was positive for acid-fast bacilli. 
Comprehensive systemic evaluation revealed no evidence of pulmonary or 
extrapulmonary TB, although both PPD and IGRA tests were positive. The patient 
was treated with standard anti-tubercular therapy and remained asymptomatic at 
9-month follow-up. This case underscores the importance of considering primary 
isolated testicular TB in the differential diagnosis of atypical testicular 
masses, highlighting that early recognition and appropriate medical therapy may 
prevent unnecessary.
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Cutaneous tuberculosis is an uncommon extrapulmonary manifestation of 
Mycobacterium tuberculosis infection. Vulvar involvement is an exceptionally 
rare clinical entity that poses significant diagnostic challenges due to its 
similarity to other dermatologic and gynecologic conditions. We present the case 
of a 25-year-old immunocompetent woman with an 18-month history of a vulvar and 
perineal lesion that developed over the scar of a previous episiotomy. The 
patient was initially managed for a recurrent bacterial soft-tissue infection 
and received multiple antibiotic regimens without a therapeutic response. Upon 
admission, a raised, erythematous, granulomatous plaque with fistulization was 
observed. Definitive diagnosis was established through histopathological 
examination, which revealed chronic granulomatous inflammation and a 
Ziehl-Neelsen stain positive for acid-fast bacilli. To further complement the 
diagnostic workup, an interferon-gamma release assay was performed and was 
reactive; the tuberculin skin test was deferred due to the patient's prior BCG 
vaccination. Standard four-drug antituberculous therapy was initiated, resulting 
in a favorable clinical evolution. Vulvar tuberculosis should be considered in 
the differential diagnosis of chronic, ulcerated, or granulomatous genital 
lesions unresponsive to conventional antibiotic therapy, particularly in 
patients from endemic areas. Early clinical suspicion and timely biopsy are 
crucial to prevent morbidity associated with delayed diagnosis.
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Disseminated skeletal tuberculosis (TB) is an uncommon manifestation of 
extrapulmonary TB and often presents with non-specific musculoskeletal symptoms, 
contributing to diagnostic delay and an increased risk of irreversible 
structural damage. We report a 35-year-old male with diabetes mellitus who 
presented with two months of progressive nocturnal low back pain with functional 
limitation, followed by progressive painful swelling and restricted movement of 
the left elbow, and subsequently developed high-grade fever, weight loss, and 
constitutional symptoms. The coexistence of axial and peripheral skeletal 
involvement is uncommon and contributed to the diagnostic challenge in this 
case. Magnetic resonance imaging demonstrated vertebral destruction centred at 
the L4 level with pre- and paravertebral soft tissue involvement consistent with 
spinal TB, sacroiliitis with an associated psoas collection suggestive of 
abscess formation, and erosive changes of the left elbow with extensive 
periarticular soft tissue involvement mimicking septic arthritis. CT-guided 
tissue sampling revealed granulomatous inflammation supporting a diagnosis of 
disseminated skeletal TB in the appropriate clinical and radiological context. 
The patient was treated with prolonged first-line anti-tuberculous therapy with 
early clinical and biochemical improvement. This case highlights the diagnostic 
challenge posed by multifocal skeletal TB involving both axial and peripheral 
joints and underscores the importance of early consideration of TB, 
comprehensive imaging evaluation, and timely tissue diagnosis to enable 
appropriate treatment and prevent long-term morbidity.
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OBJECTIVES: Liver function abnormalities during tuberculosis (TB) treatment can 
indicate anti-TB drug-induced liver injury (ATLI), a serious adverse event. 
Therefore, this study aims to evaluate transaminase levels in a cohort of 
patients with TB undergoing treatment. It also assesses the prevalence and 
severity of ATLI.
METHODS: We conducted a cross-sectional study of 235 patients with TB during the 
intensive phase (2 months) of treatment to assess liver function. Serum alanine 
aminotransferase (ALT) and aspartate aminotransferase (AST) were measured, and 
hepatotoxicity was graded according to the World Health Organization/common 
terminology criteria for adverse events criteria. HIV was screened according to 
the national algorithm, and hepatitis B was assessed serologically.
RESULTS: Median ALT and AST levels varied by age, sex, and HIV status. Males had 
higher ALT (19.2 vs 15.3 IU/l; P = 0.009) and AST (28.1 vs 24.0 IU/l; P = 0.009) 
levels than females. Levels increased with age (P <0.05) and were higher in 
patients positive for HIV (ALT 25 vs 17.7 IU/l, AST 33 vs 27 IU/l; P <0.05). No 
differences were observed according to hepatitis B status. Overall, 53 (22.6%) 
patients had elevated transaminases, mostly mild (92.5%), whereas 7.5% 
experienced ATLI.
CONCLUSION: Hepatotoxicity was common at 2 months of TB treatment and was 
associated with male sex, older age, and HIV co-infection. These findings 
highlight the importance of regular liver function monitoring in these patient 
groups during treatment.
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Among the various virulence factors produced by Mycobacterium tuberculosis, PtpB 
plays a critical role in regulating the M.tb pathogenesis. Genetic deletion or 
pharmacological inhibition of PtpB significantly impairs M.tb survival within 
the host, making it an attractive target for effective antitubercular therapy. 
Previously, Brunsvicamide B, a cyclic hexapeptide produced by the freshwater 
cyanobacterium Tychonema sp., was reported to inhibit the enzymatic activity of 
PtpB. However, the molecular details of the Brunsvicamide B-PtpB interaction 
remain unresolved, and elucidating this interaction could provide a structural 
framework for the rational design of peptide-based PtpB inhibitors. In the 
present study, we characterized the molecular interactions of Brunsvicamide B 
with PtpB, PtpA, and PstP, identifying key binding parameters responsible for 
the selective inhibition of PtpB. Pharmacophore models were generated for each 
interaction, and the complex stability was evaluated using binding energy 
calculations, RMSD, and RMSF analyses. Comparative analysis with the known PtpB 
inhibitor OMTS (PDB ID: 2OZ5) revealed that Brunsvicamide B binds to similar 
functional residues within the catalytic pocket of PtpB. Using the Brunsvicamide 
B-PtpB complex as a reference model, we screened a library of Anabaenopeptins 
for their ability to inhibit PtpB and its homologues across the members of the 
M. tuberculosis complex. This approach led to the identification of three 
candidate peptides exhibiting favorable safety, bioavailability, and excretion 
profiles compared to OMTS. Thus, the shortlisted Anabaenopeptins represent 
promising leads for the development of pan-MTBC PtpB inhibitors with potential 
application in next-generation TB therapeutics.
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Pyrazole-thiazole hybrids 1-(a-k) were synthesized and fully characterized to 
investigate their biological activities against Trypanosoma cruzi and 
Mycobacterium tuberculosis . Physicochemical profiling confirmed favorable 
drug-like properties across the series. Biological assays identified compound 1g 
(3-F) as the most active against T. cruzi, with IC50 values of 11.66 μM (SI > 
42.8) in trypomastigotes and 26.83 μM (SI > 18.9) in amastigotes. Compound 1h 
(4-Br) displayed significant antimycobacterial activity, with a MIC of 32.28 μM 
against the H37Rv strain. In silico analyses suggested preferential 
stabilization of halogenated derivatives through hydrophobic and π-driven 
interactions in structurally related enzymatic pockets, used here as an 
exploratory model. Taken together, these findings demonstrate that halogen 
substitution strongly modulates affinity and biological performance, supporting 
pyrazole-thiazole hybrids as promising scaffolds for further optimization 
against neglected-parasite pathogens. Future studies expanding halogen patterns 
and probing alternative binding pockets may improve potency and target 
selectivity across this chemical space.
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BACKGROUND: Tuberculosis (TB) is a chronic infectious disease primarily 
affecting the lungs, with extrapulmonary TB comprising 20% of cases. Among 
these, cutaneous TB (CTB) accounts for 1-2%, often overlooked due to its rarity 
and varied presentations. This report highlights an unusual case of Tuberculosis 
verrucosa cutis (TVC).
CASE PRESENTATION: A 60-year-old male, presented with non-healing skin lesion 
that remained undiagnosed for 40 years. The lesion, which involved multiple 
areas of the body, exhibited large annular plaques with indurated edges and 
atrophic scars. Diagnosis was made through a detailed clinical history and 
examination, confirmed by fine-needle aspiration cytology (FNAC), which revealed 
necrotizing granulomatous inflammation. The patient responded well to anti-TB 
treatment, showing significant improvement within two months.
CONCLUSION: This case underscores the importance of clinical suspicion in 
diagnosing CTB, particularly in endemic regions, and suggests that FNAC is a 
valuable diagnostic tool in resource-limited settings.
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BACKGROUND: Tuberculosis (TB) remains a major global health challenge and is a 
leading cause of mortality in low- and middle-income countries. Indonesia 
continues to record one of the world's highest TB burdens. Persistent gaps in 
treatment adherence and continuity of care remain, despite various national 
initiatives. Achieving the national TB elimination target requires innovative, 
patient-centered approaches. These must be supported by interprofessional 
collaboration (IPC) and digital health interventions. This study aimed to assess 
the feasibility of implementing telecare-based IPC services to optimize TB 
management in hospital settings.
METHODS: A mixed-methods exploratory sequential design was employed, comprising 
a quantitative cross-sectional survey followed by qualitative focus group 
discussions (FGDs). The study was conducted at Husada Prima Hospital, Surabaya, 
a regional TB referral center in Indonesia. In the quantitative phase, 77 
healthcare professionals, including doctors, pharmacists, and nurses, completed 
the validated Indonesian version of the collaborative practice assessment tool 
(CPAT). Data were analyzed using the Kruskal-Wallis and Mann-Whitney U tests to 
examine differences in IPC perceptions across professional groups. The 
qualitative phase involved FGDs with 12 participants representing doctors, 
nurses, pharmacists, and hospital management. Discussions were transcribed 
verbatim and analyzed thematically to identify opportunities, barriers, and 
implementation strategies for telecare-based IPC. Rigor was maintained through 
data triangulation, participant validation, and information saturation.
RESULT: Quantitative analysis identified significant interprofessional 
differences in perceptions of IPC, particularly regarding team barriers (p = 
0.003), coordination and division of roles (p = 0.008), decision-making and 
conflict management (p = 0.025), and mission, goals, and objectives (p = 0.034). 
Qualitative analysis produced four major themes and 13 subthemes, encompassing 
opportunities, barriers, implementation strategies, and organizational support 
for telecare-based IPC. While participants expressed optimism about the model's 
potential, they also highlighted challenges, including unclear task delineation, 
patient skepticism toward digital communication, and the absence of standard 
operating procedures. Integration of quantitative and qualitative findings 
indicated that clear leadership structures, sufficient digital infrastructure, 
and robust professional collaboration are essential for successful 
implementation.
CONCLUSION: Telecare-based interprofessional collaboration is feasible and has 
the potential to enhance TB care in hospital settings. However, successful 
adoption depends on adequate infrastructure, well-prepared human resources, and 
supportive policies. The model is adaptable to diverse healthcare contexts but 
should be tailored to local capacities and patient characteristics to achieve 
optimal outcomes.
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INTRODUCTION: One of the main causes of infectious disease-related deaths 
globally is Mycobacterium tuberculosis (M.tb), the causative agent of 
tuberculosis (TB). Novel treatment strategies are now much more urgent due to 
the emergence of Extensively Drug-Resistant (XDR) and multidrug-resistant (MDR) 
strains. The purpose of this study is to investigate the potential of 
antimicrobial peptides (AMPs) as TB adjunctive therapeutic agents, with an 
emphasis on their immunomodulatory and direct antimycobacterial effects.
METHODS: A summary of how antimicrobial peptides (AMPs) work was carried out, 
including how they can damage bacterial membranes and obstruct intracellular 
processes. Furthermore, the review evaluated how AMPs affect host immune 
responses, including enhanced phagosome-lysosome fusion, induction of autophagy, 
and cytokine production.
RESULTS: Many AMPs have shown strong antimycobacterial activity in vitro and in 
vivo, including defensins, cathelicidins (like LL-37), and synthetic analogues. 
Even with these encouraging outcomes, issues such as peptide stability and 
efficient delivery still stand in the way of clinical use. Potential remedies 
for these restrictions are offered by advances in peptide engineering, 
nanoparticle- based delivery methods, and structure-activity relationship (SAR) 
research.
DISCUSSION: Recent advances in peptide engineering, nanoparticle-based delivery 
systems, and structure-activity relationship (SAR) studies offer promising 
strategies to overcome the limitations associated with AMP stability, 
bioavailability, and targeted delivery. These developments significantly enhance 
the translational potential of AMPs for TB therapy.
CONCLUSION: Because of their distinct mechanisms of action and capacity to 
overcome drug resistance, AMPs offer a novel and promising approach to the 
treatment of tuberculosis. Global TB control efforts could be greatly aided by 
ongoing research into maximizing their safety and effectiveness.
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BACKGROUND: Global efforts to reduce tuberculosis (TB) are severely hampered by 
stigma. With a high number of TB infections, India struggles with the widespread 
stigma surrounding the illness, which makes it difficult to diagnose and treat 
patients promptly. To shed light on an important but often ignored component of 
TB management, we calculate the prevalence of TB-related stigma and variability 
in the manifestation in different groups.
METHODS: After calculating the sample size, we stratified them into different 
groups: patients with TB, healthcare workers providing TB services, and family 
members living with the patients. A validated, predesigned questionnaire was 
employed to assess stigma across various domains. MS Excel was used to compile 
the data, and Epi Info 7 to analyze it.
RESULTS: Health professionals made up the largest percentage of those who 
experienced stigma (11.78%), followed by family members (8.91%), and patients 
(6.05%). The association of stigma with different groups of study participants 
was statistically significant, implying that stigma exists variably in the other 
groups. The majority of the patients (3.50%) perceived stigma at their home, 
whereas the majority of the family members faced stigma in the community 
(5.41%). Healthcare workers face stigma majorly in the community (7.96%).
CONCLUSION: Stigma related to TB lays its foundation in varied perceptions by 
society. Societal norms determine acceptable and undesirable behaviors. Our 
study reveals major roadblocks on the way to TB eradication in the country and 
reveals a picture that can be extrapolated to most communities throughout. 
Aiming to reduce stigma will, in turn, improve treatment-related outcomes in TB 
and pave the way for smoother management and eradication.
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BACKGROUND: Tuberculosis (TB) is a global health concern caused by Mycobacterium 
tuberculosis, primarily affecting the lungs. In addition to TB, chronic 
respiratory conditions like Chronic Obstructive Pulmonary Disease (COPD) and 
asthma are becoming more prevalent globally. Inhaled corticosteroids (ICS) are 
commonly used for COPD and bronchial asthma management, but some recent studies 
suggest a potential association between ICS usage and an increased risk of TB, 
raising concerns that they may lower lung immunity and enhance tuberculosis 
infection.
AIMS AND OBJECTIVES: This research study was performed with an aim to 
investigate whether there is a link between inhaled corticosteroids (ICS) use 
and the risk of developing tuberculosis (TB) in COPD patients. The primary 
objective is to study whether the use of inhaled corticosteroids increases the 
risk of tuberculosis infection. The secondary objective is to compare the risk 
of TB in vulnerable populations with underlying comorbidities using inhaled 
corticosteroids.
MATERIALS AND METHODS: This is an observational, analytical study conducted over 
2 months in patients with COPD who have been receiving inhaled corticosteroids 
for more than 2 years.
RESULTS: A total of 97 COPD patients on ICS were recruited and categorized into 
TB (n = 4) and non-TB (n = 93) groups based on final outcomes. The mean ICS 
duration for the non-TB and TB groups was 24.8 and 48.0 months, respectively.
CONCLUSION: Despite being on ICS for more than 2 years, there was no significant 
correlation between ICS usage and TB infection. However, the study highlighted 
the significance of a prior TB history as a risk factor for increased 
reactivation (p < 0.001). Additionally, anemia was observed in reactivated TB 
cases, suggesting potential implications for identifying underlying chronic 
diseases in COPD patients.
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BACKGROUND AND OBJECTIVES: Tuberculosis remains a United Kingdom health concern. 
It occurs predominantly in people who have lived in tuberculosis endemic 
countries or have links there. Adherence to anti-tuberculosis treatment can be 
challenging, especially for people who experience severe side effects or social 
marginalisation. Poor adherence can lead to treatment failure. Current adherence 
support interventions make little difference to outcome. We identified the need 
for a 'manualised' approach to (1) improve case-managers' ability to detect 
people likely to non-adhere and (2) guide targeted adherence support.
OBJECTIVES: Synthesise knowledge on drivers and interventions to support 
anti-tuberculosis treatment adherence Apply the Perceptions and Practicalities 
framework to understand poor adherence Develop a manualised intervention to 
identify adherence-related risks, modifiable barriers and support mechanisms 
Pilot the intervention and assess feasibility of data collection Evaluate 
implementation through fidelity and reach, and assess impact on adherence Assess 
intervention delivery costs to guide a full trial plus economic evaluation.
METHODS: The study ran April 2018-September 2022. Formative work included 
scoping reviews of adherence literature; National Health Service patients, 
caregivers, and health worker interviews; and clinic observations. A 
multidisciplinary group, including people with lived experience of tuberculosis, 
healthcare professionals, and researchers, coproduced the intervention package. 
We performed a (1 : 1) pilot cluster-randomised trial (N = 79 participants 
evaluated), randomising four London tuberculosis clinics, in preparation for a 
definitive cluster-randomised trial. Participants in control clinics received 
standard care. The primary outcome was adherence, doses taken of a possible 168 
measured using evriMED boxes and other sources. We recorded treatment outcomes 
and changes in participants' needs, health-related beliefs and perceptions, 
costs, and health status. We conducted a mixed-methods process evaluation, using 
questionnaires, interviews, case-report forms, checklists and clinic 
observations.
AT INTERVENTION SITES, ADDITIONAL RESOURCES WERE: Electronic tuberculosis needs 
assessment completed at all visits. Two animated videos to increase motivation 
and ability to take treatment. Interactive treatment guide designed around the 
Perceptions and Practicalities framework. Detailed manual for case managers.
RESULTS: We developed a tuberculosis needs assessment for tuberculosis services. 
This appeared better than standard care at identifying people requiring 
adherence support [e.g. at baseline 21/36 (58.3%) intervention vs. 4/43 (9.3%) 
control] and social support (over 24 weeks, on 29 vs. 6 occasions respectively). 
Cumulative dose-taking was high across the study population at 24 weeks [84% 
(95% confidence interval 78-91%) overall; 81% (68-93%) intervention; 88% 
(67-100%) control]. Dose-taking patterns were similar between arms. The videos 
and booklet produced short-term improvements in beliefs, necessity, concerns and 
practical barriers. Collecting health economic data using self-completed 
questionnaires was feasible; retrieving data from records more challenging. The 
intervention was acceptable to patients and staff though took longer than 
control to perform.
LIMITATIONS: Study sample contained few people more likely to non-adhere. 
Assessments may have altered intervention's effects. Use of medication monitor 
in both arms may have affected results.
CONCLUSIONS AND FUTURE WORK: The intervention, a National Health Service first, 
is feasible to use. Its place in care and method of evaluation could be assessed 
in a larger, definitive study.
TRIAL REGISTRATION: This trial is registered as Current Controlled Trials ISRCTN 
95243114. IRAS ID: 231542; REC reference number: 18/LO/1818.
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The detection and elimination of Mycobacterium tuberculosis complex-infected 
nonhuman primates (NHPs) is vitally important to ensure the biosecurity and 
health of the individual animals as well as the NHP colonies and humans who have 
contact with them. In the century since the tuberculin skin test was developed 
and used for detection, additional tests targeting the organisms or the host 
response to them have been proposed as alternative or adjunct pieces to build a 
testing algorithm. None has gained widespread acceptance for use in NHPs. A 
major obstacle has been the lack of rigorous studies to validate the use of 
these tests, especially comparisons against isolation via culture, the long 
accepted but less than perfect and often technically challenging gold standard. 
The changing biology of infection over time and the lack of availability of 
statistically powerful numbers of well-characterized samples from known 
naturally infected subjects have been additional obstacles. Recent studies have 
examined the use of newer assays such as IFNγ release assays for cell-mediated 
immune responses and PCR tests for direct agent detection. In this study we 
explored the use of antibody testing using commercially available reagents: 39 
nonnegative skin tests and 16 nonnegative antibody tests were found in 593 
animals from 3 large, stable, long-term breeding colonies. Using multiple tests, 
infection was not confirmed in any of the animals. Thus, antibody testing may be 
another useful tool for TB surveillance in NHPs.
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Drug tolerance in Mycobacterium tuberculosis (Mtb) significantly undermines the 
success of antimycobacterial therapy. Redox active compounds such as Vitamin C 
(VitC) and iron can modulate drug efficacy, and in the present study we 
evaluated their effect on Rifampicin (RIF) mediated killing of Mycobacterium 
tuberculosis H37Ra (Mtb-Ra). We also studied the cellular reactive oxygen 
species (ROS) levels and expression of stress-response and drug target genes, 
and host cell cytotoxicity. ROS measurements revealed that treating Mtb-Ra with 
RIF and VitC led to ROS levels mostly being elevated, with iron supplementation 
leading to further increase. Survival analysis showed that VitC increased the 
killing by RIF in a dose-dependent manner, with iron potentiating this effect. 
Cytotoxicity studies showed that high iron and its combinations with VitC and 
RIF showed comparable cytotoxicity. The qRT-PCR study demonstrated RIF induced 
up-regulation of recA, dnaE2 and rpoB, with VitC and iron further amplifying 
recA and dnaE2 expression. Conversely, lexA was down-regulated in the presence 
of VitC and more strongly with iron, indicating induction of bacterial SOS 
response. Interestingly, rpoB expression, while up-regulated with RIF and VitC, 
was suppressed by iron. These findings suggest that VitC and iron-induced 
disruption of Mtb homeostasis can enhance RIF efficacy.
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