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BACKGROUND: During a latent tuberculosis infection, there exists a dynamic 
equilibrium between the host and the 'dormant' bacterium wherein they mutually 
influence each other. An understanding of the host genetic response to 'dormant' 
tubercle bacilli during infection is necessary for developing targeted 
strategies against them.
RESULTS: A previously established infection model based on Vitamin C-induced Mtb 
dormancy was utilized in the present study to identify host responses to 
'dormant' Mycobacterium tuberculosis (Mtb) infection by analyzing host 
transcriptomic data generated from Mtb-infected THP-1 cells. Principal Component 
Analysis and hierarchical cluster analysis of expression profiles in three cell 
infection models, namely, 'Active Mtb' (no treatment), 'Vitamin C Mtb' (Vitamin 
C treatment), and 'Vit C-induced Dormant Mtb' (Vitamin C and isoniazid 
treatment) infection models at 2-, 24- and 96-hours (h) post-Mtb-infection 
revealed a discrete clustering of host responses. Co-treatment of infected cells 
with Vitamin C and isoniazid enabled the capture of host transcriptome response 
to exclusively 'dormant' (isoniazid-tolerant) bacteria. Pleiotropic modulations 
in host pathways were observed at 96 h that were either unique to the 'Vit 
C-induced Dormant Mtb' model or common to the 'Vit C-induced Dormant Mtb' and 
'Active Mtb' models of infection. Unique pathways identified in the 'Vit 
C-induced Dormant Mtb' model included (i) induction of antigen processing and 
presentation for promotion of host defense machinery, and (ii) decreased 
expression of genes in 'Fanconi anemia' and 'Homologous Recombination' pathways, 
indicating an impairment of DNA damage responses. Pathways that were commonly 
involved in 'Vit C-induced Dormant Mtb' and 'Active Mtb' models included (i) 
suppression of p53 signaling pathway resulting in a downregulation of 
pro-apoptotic factors and inhibition of cell apoptosis, (ii) upregulation of p57 
leading to cell cycle arrest at the G0/G1 phase and subsequent suppression of 
DNA replication, and (iii) induction of IDO/TDO-mediated tryptophan catabolism.
CONCLUSIONS: Host transcriptome analysis of Mtb-infected cells has revealed that 
key pathways involved in immune surveillance, DNA repair, and apoptosis are 
altered, leading to an environment that favors infection. Despite these 
perturbations, the induction of antigen processing and presentation pathways in 
the 'Vit C-induced Dormant Mtb' model suggests an attempt by the host to 
counteract infection. These findings provide valuable insights into how the host 
cellular environment undergoes extensive modifications during Mtb infection and 
thereby creates conditions that support bacterial persistence.
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OBJECTIVE West Java reports the highest number of TB cases in Indonesia. This study aimed to assess the spatiotemporal distribution and risk factors associated with TB in West Java from 2020 to 2022. DESIGN We conducted a cohort retrospective study using 302,057 TB cases, including 3,631 drug-resistant TB (DR-TB) cases, obtained from the National Tuberculosis Surveillance System. We performed spatiotemporal mapping, while spatial autocorrelation was assessed through Global and Local Moran's I statistics. We performed Poisson regression to identify risk factors for DR-TB. RESULTS We observed an increasing trend in TB cases during the study period, peaking in 2022. Bogor Regency consistently had the highest burden of both drug-sensitive TB and DR-TB. Global Moran's I confirmed that TB cases were spatially clustered rather than randomly distributed. Local Moran's I revealed high-burden clusters in Kota Bekasi, Bogor, and Bandung. Several variables were significantly associated with DR-TB, with the highest risk observed among patients who resumed treatment after loss to follow-up (relative risk = 29.0, 95% confidence interval: 26.4-31.9). CONCLUSION This study highlights a growing and spatially clustered TB burden in West Java. Targeted interventions focusing on high-risk populations and districts are essential to strengthen TB control strategies. 
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BACKGROUND Transmission of Mycobacterium tuberculosis often occurs in the community before diagnosis of TB is made. To measure the force of infection in an African city with endemic TB, we conducted a prospective cohort study of adults in Kampala, Uganda, to estimate the incidence of M. tuberculosis infection. METHODS Consenting volunteers with both a negative interferon-γ release assay (IGRA) and a negative tuberculin skin test were enrolled and followed for 18 months with quarterly IGRAs. New M. tuberculosis infection was defined as IGRA conversion and further classified by sustained positive assays after conversion. RESULTS In 998 eligible adults, the median age was 26 years, 61% were women, 62% had received bacille Calmette-Guérin vaccination, 12% were HIV-infected, and 25% 
drank alcohol. The overall annual risk of M. tuberculosis infection was 3.3%. 
Older age, male sex, and drinking alcohol outside the home were associated with 
an increased risk of incident M. tuberculosis infection (rate ratio: 3.7). CONCLUSION This prospective cohort study found a high rate of annual TB infection in an African city with endemic TB, especially among older men who drank alcohol outside the home. Screening for M. tuberculosis among men in the community could lead to novel case-finding interventions.
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Enzymes that depend on the cofactor pyridoxal 5'-phosphate (PLP) catalyze a 
remarkable variety of biochemical reactions in all organisms. In particular, the 
genome of Mycobacterium tuberculosis, the causative agent of tuberculosis (TB), 
encodes 45 bona fide PLP-dependent enzymes plus a few related proteins that 
presumably do not have enzymic function. The large majority of the 45 enzymes 
have been characterized in terms of catalytic activity and structure. Several of 
them have been shown to be central to the bacterium's survival and 
pathogenicity, while some of these enzymes are targets of an extant drug 
(d-cycloserine). Herein, the annotated catalog of the PLP-dependent enzymes in 
M. tuberculosis is presented and analyzed with three main goals in mind. The 
first will be to assess the specific aspects of mycobacterial metabolism that 
rely most on PLP-dependent enzymes. A second goal will be to signal those 
enzymes whose function is still uncertain and whose functional characterization 
may help to further understand the biology of M. tuberculosis. Finally, we will 
examine the potential and limitations of targeting the PLP-dependent enzymes for 
the development of new antimycobacterial drugs.
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Mycobacterium tuberculosis uses several ESX type VII protein secretion systems 
for pathogenesis. M. tuberculosis ESX-5 is only partially characterized because 
it is essential for growth in standard lab culture conditions. To circumvent 
ESX-5 essentiality, we made an M. tuberculosis strain in which the central ESX-5 
membrane component EccD5 can be conditionally depleted. Here, we use this strain 
to demonstrate that M. tuberculosis requires the ESX-5 secretion system to grow 
using specific carbon sources in vitro, to grow in cultured macrophages, and to 
replicate and disseminate in aerosol-infected mice. M. tuberculosis requires 
ESX-5 to use glycerol or glucose as the sole carbon source. Use of glycerol and 
glucose also depends on the outer membrane protein PPE51. We show that M. 
tuberculosis requires ESX-5 activity for outer membrane export and surface 
exposure of PPE51. Expression of the outer membrane porin MspA enabled growth of 
ESX-5-deficient M. tuberculosis on glycerol, suggesting that the main function 
of ESX-5 in vitro is to export nutrient transporters to the outer membrane. 
Depletion of EccD5 in acutely infected mice caused clearance of M. tuberculosis 
from lung tissues, demonstrating the critical importance of ESX-5 activity 
during infection. Our findings suggest that ESX-5 promotes M. tuberculosis 
pathogenesis by mediating export of outer membrane proteins that enable nutrient 
acquisition.
IMPORTANCE Mycobacterium tuberculosis ESX type VII secretion systems 
play important roles in pathogenesis, but the functions of ESX-5 are not well 
characterized because it is essential for growth in standard lab culture 
conditions. We used a strain that conditionally expresses a central membrane 
component of the ESX-5 secretion apparatus to determine how ESX-5 impacts growth 
in lab cultures and in a mouse infection model. We found that M. tuberculosis 
requires ESX-5 to grow using several carbon sources and to grow in the lungs of 
infected mice. Inhibiting production of the ESX-5 secretion system in mice also 
led to clearance of M. tuberculosis from lung tissues. Our results demonstrate 
that the M. tuberculosis ESX-5 system is a critical virulence factor and suggest 
that ESX-5 is a strong candidate for antitubercular drug development.
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Sorfequiline (TBAJ-876) is a novel diarylquinoline under development for 
tuberculosis. In a first-in-human, multiple-ascending-dose study, 
electrocardiogram and pharmacokinetic data were analyzed to assess cardiac 
repolarization. Placebo-corrected change-from-baseline in QTcF (ΔΔQTcF) ranged 
from -11.4 to +2.4 ms without dose dependency. Concentration-QTc modeling showed 
a shallow, non-significant slope. The predicted mean effect on ΔΔQTcF at the 
maximum geometric mean Cmax of sorfequiline's M3 metabolite was -1.1 ms (90% CI 
-9.5 to 7.4).CLINICAL TRIALSThis study is registered with ClinicalTrials.gov as 
NCT06058299.
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Tuberculosis (TB) kills an estimated 1.25 million people annually and is the 
leading cause of death in people with HIV (PWH) (1). The CD4+ T helper (Th) 
populations play significant roles in protective immunity to Mycobacterium 
tuberculosis (Mtb) and are essential hosts for HIV pathogenesis. Emerging 
evidence in blood and gastrointestinal mucosa of PWH suggests that, among Th 
cells, Th17 and Th22 may be preferentially depleted during HIV infection. 
Targeting of Th17 and Th22 cells by HIV could pose important and poorly 
understood risks for Mtb containment in those with co-infection. Mtb-driven 
activation of Th17 and Th22 immunity may also contribute to HIV proliferation 
and persistence. We employed a humanized mouse model of co-infection to assess 
changes in Th17 and Th22 frequency and function due to infection with HIV, Mtb, 
or both. In infected mice, Th17 cells were the predominant host for HIV in 
spleen and shown to be a source of HIV replication in pulmonary TB granulomas. 
Th17 cells were increased in lung of mice with TB or TB-HIV. Conversely, Th22 
cells were reduced in mice with HIV or TB-HIV. Mtb infection increased the viral 
load in lungs of co-infected mice while HIV suppressed the pulmonary Th17 family 
cytokine response to Mtb including IL-6, IL-22, IL-23, and IL-1β. Differential 
transcriptome assessment demonstrated that HIV co-infection disrupted Th17 
pathways activated by Mtb in lung. Overall, these results suggest that HIV may 
compromise Th22 immunity and exploit Th17 cells to promote viral pathogenesis in 
the setting of Mtb and HIV co-infection.

Copyright: © 2026 Martinez-Martinez 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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Several tuberculosis (TB) vaccines intended for adults and adolescents are in 
late-stage clinical trials, but there is limited research into how a new TB 
vaccine would be introduced. South Africa is at the forefront of TB vaccine 
research, with involvement in the clinical trials of leading candidates. We 
sought to understand what the priorities and implementation approach of a 
potential new TB vaccine in South Africa would be. We conducted semi-structured 
interviews with 26 stakeholders with different expertise during April and May 
2025. Deductive analysis was used to develop a coding framework for thematic 
content analysis of the data. Stakeholders supported introducing a new TB 
vaccine in South Africa due to the high disease burden, but feasibility of the 
roll out was said to depend on vaccine price, cost-effectiveness, efficacy, 
regulatory approval, and implementation logistics. Efficacy below 50% could 
raise concerns unless supported by robust modelling demonstrating significant 
public health impact and cost-effectiveness. Stakeholders preferred a cheaper 
vaccine course to enable a broad population-based introduction. Priority 
populations for vaccination included adolescents and adults for a broad 
population approach, and high-risk groups such as, people living with HIV, 
healthcare workers and TB household contacts. Whilst a national broad 
population-based approach was preferred, constraints may result in a phased 
introduction in high-burden areas and/or targeted vaccination to high-risk 
groups first. Strong advocacy, detailed cost effectiveness assessments, 
regulatory alignment, and integrated service delivery were seen as essential to 
successful implementation. With the introduction of a new TB vaccine potentially 
as early as 2030, this study provides valuable insights, particularly regarding 
target populations, that can be utilised for the implementation of a new TB 
vaccine in South Africa to ensure a successful introduction. Further research is 
required on vaccine acceptability, TB infection prevalence and modelling to 
estimate cost effectiveness and budget impact.

Copyright: © 2026 Thomas 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 
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BACKGROUND: Uncertainty regarding the factors that govern M.tuberculosis 
transmission in healthcare settings leads to broad and variable exposure 
definitions and low-yield contact investigations. We systematically reviewed 
data on M.tuberculosis transmission in healthcare to inform risk-stratification 
and exposure definitions.
METHODS: We searched MEDLINE, EMBASE, CINAHL and Cochrane databases from 
inception through December 2024 for studies describing M.tuberculosis 
transmission from adult patients to healthcare personnel (HCP) or patients. We 
tabulated data on transmission frequency, circumstances, and risk factors.
RESULTS: Of 6,695 studies screened, 86 met inclusion criteria, encompassing 
1,083 source patients, 35,698 exposed individuals, and 2,517 secondary cases 
(7.1% overall transmission risk, 3.8% amongst studies published since the US 
Centers for Disease Control and Prevention last updated healthcare ventilation 
standards in 2005). Transmission was associated with prolonged contact between 
HCPs and source patients (median duration 24h, IQR 24-25h) and between patients 
in shared rooms (median duration 24h, IQR 12-24h), clinical care without a N95 
respirator (1,232 transmissions/10,149 exposures that included data on face 
covering use, 12.1%), frequent direct care (185 transmissions/410 exposures, 
45.1%), and lack of negative-pressure ventilation (1,906 transmissions/5,670 
exposures, 33.6%). Only 8/116 (6.9%) transmissions with documented exposure 
durations were associated with <8h cumulative exposure and all in poorly 
ventilated spaces.
CONCLUSIONS: M.tuberculosis transmission in healthcare is uncommon, particularly 
in spaces that meet current healthcare ventilation standards. Risk factors for 
transmission include prolonged exposure, close contact, lack of respirators, and 
poor ventilation. Defining exposures as >8h without a respirator should identify 
most transmissions and could improve the efficiency of contact investigations.
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BACKGROUND: A 4-month course of rifampin is one of the recommended first-line 
regimens for latent tuberculosis infection (LTBI). However, data on its use 
among kidney transplant candidates (KTC) remain limited.
METHODS: We conducted a retrospective study of all KTC treated with either 
4-month rifampin or 9-month isoniazid (INH) for LTBI at a transplant infectious 
disease clinic in Miami from January 1, 2021 to December 31, 2024. We assessed 
rates of treatment completion, adverse reactions leading to discontinuation of 
therapy, and transaminase elevation (> 2 times the upper limit of normal). The 
potential impact of rifampin on blood pressure (BP) in patients on 
antihypertensive drugs (AHD) known to interact with rifampin was also evaluated.
RESULTS: A total of 66 patients were analyzed (49 [74%] in the INH group and 17 
[26%] in the rifampin group). There was a trend towards higher treatment 
completion in the rifampin group compared to the INH group (16 [94%] vs. 34 
[69%], p = 0.05). There was no difference in adverse reactions leading to 
treatment discontinuation. Transaminase elevations were not observed in the 
rifampin group, whereas they occurred in 3 (6%) of the INH group. Three patients 
experienced an increase in BP while receiving rifampin, leading to treatment 
discontinuation in one case.
CONCLUSION: A 4-month rifampin course is an excellent option for LTBI among KTC 
due to its high completion rate and favorable liver safety profile; however, 
close monitoring for AHD interactions is essential.

© 2026 The Author(s). Transplant Infectious Disease published by Wiley 
Periodicals LLC.
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BACKGROUND: Current combination antibiotic treatment for drug-susceptible 
tuberculosis (DS-TB) usually takes 6 months to complete. This long duration can 
compromise clinical outcomes. Although a 4-month regimen including an optimized 
dose of rifapentine plus moxifloxacin is non-inferior to standard therapy, 
rifapentine is hard to source globally and adoption of this regimen has been 
slow. This trial investigates the efficacy and safety of a 4-month DS-TB 
treatment including the more readily available rifamycin, rifampicin 35 mg/kg, 
with or without moxifloxacin 400 mg.
METHODS: This multi-centre phase III randomized open-label clinical trial will 
be conducted across four African countries (Gabon, Malawi, Mozambique and 
Tanzania). A total of 414 newly diagnosed consenting adult participants will be 
block randomized, after stratification by chest radiograph cavitation, to two 
experimental and one control arm at a ratio of 1:1:1. The first experimental 
group will receive optimized dose rifampicin (35 mg/kg) with routine 
weight-banded doses of isoniazid, pyrazinamide, and ethambutol once daily for 4 
months. The second experimental group will receive optimized dose rifampicin 
(35 mg/kg) and moxifloxacin 400 mg once daily alongside routine doses of 
isoniazid and pyrazinamide. The control group will receive 6-month standard of 
care therapy: rifampicin (10 mg/kg) plus weight-banded dose of isoniazid, 
pyrazinamide, and ethambutol for 2 months, followed by the same doses of 
rifampicin and isoniazid for 4 months. Participants will be followed until the 
allocation of efficacy (TB-free survival) and safety (proportion of severe 
adverse events) outcomes. Secondary outcomes will also include the evaluation of 
the Tuberculosis Molecular Bacterial Load Assay (TB-MBLA) for microbiological 
treatment monitoring.
DISCUSSION: This study will evaluate whether 4-month duration multi-drug 
treatment including an optimized dose of rifampicin with or without moxifloxacin 
has non-inferior efficacy and safety outcomes compared to standard of care DS-TB 
therapy in Africa.
TRIAL REGISTRATION: ClinicalTrials.gov NCT05575518. Registered on 10th October 
2022.
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BACKGROUND: Intravenous methylprednisolone (IVMP) is a first-line treatment for 
active moderate-severe or sight-threatening thyroid eye disease (TED), but the 
presence of systemic infections such as latent tuberculosis (TB) or chronic 
hepatitis B virus (HBV) act as relative contraindications due to the risk of 
reactivation. There is limited data to guide clinicians in this high-risk group.
METHODS: A retrospective case series was conducted involving five TED patients 
with relative contraindications to immunosuppression. Each patient included had 
a EUGOGO severity of moderate-to-severe. Multidisciplinary team (MDT) input 
guided treatment planning. Patients either received IVMP with or without 
mycophenolate mofetil (MMF) alongside management of their systemic infection or 
were observed. TED outcomes, infection status, and adverse events were 
monitored.
RESULTS: Three patients had latent TB and received isoniazid ± rifampicin 
prophylaxis with two having conservative TED management, due to high-risk 
features of their TB, and one receiving IVMP with MMF. Two patients had chronic 
HBV and underwent IVMP therapy with tenofovir or entecavir. No systemic 
infection progression or adverse events were observed during follow-up. All 
treated patients showed improvement in Clinical Activity Score (CAS) and 
improved or stable Graves' Ophthalmopathy Quality of Life (GO-QOL) scores.
CONCLUSIONS: Immunosuppression can be safely initiated in TED patients with 
systemic infections using a multidisciplinary approach. Early screening, 
judicious patient selection, coordinated care, and prophylactic treatment are 
key to balancing efficacy with risk mitigation.
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BACKGROUND: Drug resistant tuberculosis (DR-TB) poses a massive threat to public 
health, and monoresistance to isoniazid (Hr-TB) is not often diagnosed. This 
study aims to determine rates of Hr-TB and multidrug resistance (MDR-TB) among 
TB isolates and assess risk factors for TB diagnosis and drug resistance in 
Almaty, Kazakhstan to inform public health policy.
METHODS: From December 2021 to July 2022, sputum samples were collected from 
1214 unique patients over age 18 with presumptive TB who were not currently on 
TB treatment. All samples were tested with both Mycobacterial Growth Indicator 
Tube (MGIT) liquid culture and the Becton-Dickinson real-time PCR (BD MAX™ 
MDR-TB) for detection of M. tuberculosis and drug resistance to isoniazid (INH), 
rifampicin (RIF), ethambutol (EMB), and pyrazinamide (PZA). Rates of 
monoresistance and MDR-TB were calculated, and univariate and multivariable 
logistic regression models were run to determine odds ratios for potential risk 
factors for TB, Hr-TB, and MDR-TB diagnosis using MGIT results.
RESULTS: Any resistance to INH was found in 115 (43.7% [95% CI: 37.9-49.8%]) of 
263 TB isolates diagnosed by MGIT, and Hr-TB was diagnosed in 34 MGIT TB 
isolates (12.9% [95% CI: 9.4-17.5%]). Among 359 BD MAX TB isolates, 51 (14.2% 
[95% CI: 11.0-18.2%]) were Hr-TB. MDR-TB was diagnosed in 70 MGIT TB isolates 
(26.6% [95% CI: 21.6-32.3%]) and 65 BD MAX TB isolates (24.7% [95% CI: 
14.5-22.4%]). Male patients, those aged 35-44 and 45-54, and patients with 
self-reported diabetes mellitus had higher odds of TB diagnosis compared to 
female patients, those aged 65+, and those with no self-reported comorbid 
conditions, but no significant associations were found between patient 
characteristics and odds of Hr-TB or MDR-TB diagnosis.
CONCLUSION: Rapid and accurate diagnosis of INH monoresistance is critical to 
understand national burdens of Hr-TB, improve treatment regimens, and prevent 
increases in MDR-TB in Kazakhstan. Current TB diagnostics that do not detect 
resistance to INH are inadequate to characterize Hr-TB. Therefore, high-burden 
MDR-TB countries should consider using diagnostics that detect resistance to 
both INH and RIF in national TB prevalence and drug resistance surveys.
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Tuberculosis (TB) is one of the world's leading causes of death and continues to 
pose a major global public health challenge. Caused by Mycobacterium 
tuberculosis, TB most commonly presents as pulmonary disease and is primarily 
treated with prolonged multidrug anti-bacterial regimens, though drug resistance 
poses a threat. Recent advancements in nanomedicine have created new 
opportunities to utilize lipid-based nanocarriers to improve treatment outcomes 
and overcome the physical limitations of first and second-line antibacterial 
drugs. The Embase, MEDLINE, PubMed, Scopus, and Google Scholar databases yielded 
105 peer-reviewed articles published in the last decade that have demonstrated 
significant advances in the development of lipid-based nanocarriers for 
delivering anti-bacterial drugs to the lungs. In contrast to polymeric and 
metallic nanoparticles, lipid nanocarrier platforms, such as solid lipid 
nanoparticles, nanostructured lipid carriers, liposomes, and lipid-polymer 
hybrid nanoparticles, can be readily taken up by alveolar macrophages, exploit 
endogenous lipid-processing pathways, and achieve sustained intracellular drug 
release without eliciting excessive cytotoxicity. These features are 
particularly relevant for TB, where treatment efficacy is limited not only by 
microbial resistance but also by granulomatous barriers that restrict drug 
exposure. Therefore, lipid-based nanocarriers are a promising solution to 
improve payload delivery, particularly for drug-resistant pulmonary TB.
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Targeting the protein quality control system in Mycobacterium tuberculosis 
represents a promising and underexplored opportunity for antibiotic development. 
The ClpC1:ClpP1P2 protease is an essential component of the system that mediates 
both regulatory and stress-related protein degradation. Several non-ribosomal 
peptide natural products, including ecumicin, ilamycins (rufomycins) and 
cyclomarins, have been discovered that bind to the ClpC1 chaperone of the 
complex and exhibit potent antimycobacterial activity, leading to significant 
interest in the ClpC1:ClpP1P2 system as a bona fide target for the new 
tuberculosis drugs. In this study, we combine quantitative proteomics, 
bioinformatics, transcriptomics, CRISPRi knockdown, and targeted biochemical and 
biophysical assays to dissect the mechanisms of ecumicin, ilamycin and 
cyclomarin in clinically relevant Mycobacterium tuberculosis. Strikingly, 
despite exhibiting similar binding modes to ClpC1, each compound induces 
distinct effects on protein degradation. Notably, ilamycin and ecumicin do not 
trigger the ClpC2 rescue mechanism that mitigates cyclomarin-induced 
mycobacterial toxicity. In addition, we identify a novel interaction between 
ecumicin and stress-response chaperone Hsp20. The differential disruption of 
ClpC1 substrates, stress-response chaperones, and distinct reshaping of the 
Mycobacterium tuberculosis proteome by the three natural products, unveils new 
opportunities for the development of protein quality control-targeted 
antimycobacterials.
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BACKGROUND: Tuberculosis elimination requires expanded use of preventive 
treatment. However, adherence to the tuberculosis infection cascade of care is 
often an issue, notably in vulnerable groups such as migrants. We aimed to 
assess a person-centred approach to tuberculosis screening and treatment using 
facilitators, comparing strategies for tuberculosis prevention among new 
migrants to Canada.
METHODS: We modelled a cohort of 100 000 adults representing the demographic 
profile of migrants from countries with an annual tuberculosis incidence of 50 
cases or higher per 100 000 population. A Markov model estimated 
tuberculosis-service payer costs (2023 CAN$), tuberculosis episodes, and 
quality-adjusted life-years (QALYs) over a 20-year analytic horizon. We 
estimated the cost per tuberculosis episode averted and QALYs gained between the 
status quo, and screening and treatment with and without facilitators. 
Facilitators included interpreters, peer navigators, educational materials, and 
text message reminders.
FINDINGS: The status quo strategy was projected to cost a total of $13·6 million 
(95% uncertainty range [95% UR] 10·6-17·2) per 100 000 migrants, resulting in 
655 cases (596-712) of tuberculosis, 30 tuberculosis-related deaths (20-40), and 
1·4 million QALYs per 100 000 population (1·2-1·5). When compared with the 
status quo, screening strategies with facilitators prevented more tuberculosis 
episodes and deaths, and resulted in greater gains in QALYs than corresponding 
strategies without facilitators. Although strategies with facilitators had 
higher costs than those without, costs per tuberculosis episode averted and 
QALYs gained were lower than corresponding strategies without facilitators when 
compared with the status quo. Compared with the status quo, expanded screening 
with facilitators prevented 375 cases (250-483) of tuberculosis, 17 
tuberculosis-related deaths (6-28), and resulted in a gain of 235 QALYs 
(13-460); this corresponded to incremental costs of $53 050 per tuberculosis 
episode averted and $84 159 per QALY gained when compared with the status quo.
INTERPRETATION: Interpreters, peer navigators, educational materials, and text 
message reminders can improve the yield and cost-effectiveness of screening and 
treatment for tuberculosis infection among migrants. Future prevention 
strategies should incorporate such facilitators.
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BACKGROUND: In the USA, major disparities in tuberculosis incidence and 
mortality persist, particularly among historically disadvantaged racial and 
ethnic populations. We aimed to estimate the potential effect of an intervention 
to identify and treat latent tuberculosis infection in US counties with a high 
burden of tuberculosis among racially minoritised populations.
METHODS: In this simulation modelling study, the intervention consisted of a 
one-time targeted testing and treatment for latent tuberculosis for three 
populations at elevated risk of tuberculosis: people born outside the USA, 
people living with HIV, and people experiencing homelessness. The first step 
(county targeting) limited the intervention to counties with high tuberculosis 
incidence among racially minoritised people. The second step (individual 
targeting) offered the intervention to all people with selected risk factors 
included in US latent tuberculosis infection testing and treatment guidelines, 
regardless of race or ethnicity. A Markov cohort model was used to simulate 
lifetime health and economic outcomes under the intervention and status quo 
scenarios using 2011-19 tuberculosis surveillance data and published literature.
FINDINGS: We designated 157 counties as intervention counties. The intervention 
was estimated to avert 17 359 (95% uncertainty interval 8853-32 315) 
tuberculosis cases and 2700 (1207-5189) tuberculosis deaths over the lifetime of 
the people receiving the intervention. It was estimated to lead to 14 951 
(7087-28 098) quality-adjusted life-years (QALYs) gained at a cost of $86 177 
(42 458-156 927; 2022 US$) per QALY gained. Compared with the status quo 
projection (continuation of current practices), the intervention scenario was 
associated with a 2·8% (1·3-5·6) reduction in the tuberculosis incidence rate 
ratio for racially minoritised people relative to White people during 2025-40 
and a 5·5% (2·6-10·6) reduction in the incidence rate difference.
INTERPRETATION: The intervention was estimated to have a large overall effect on 
health and a small but statistically significant effect on racial and ethnic 
disparities. Sustainable progress will require complementary initiatives that 
address structural determinants beyond access to testing and treatment.
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Sarcoidosis is a multisystem granulomatous disease that can mimic tuberculosis 
(TB) or lymphoma, particularly in endemic regions. We report a man in his late 
50s with chronic cough, weight loss and systemic features whose CT showed 
mediastinal and abdominal lymphadenopathy with splenic lesions. Histology from 
endobronchial ultrasound-guided transbronchial cryobiopsy revealed non-caseating 
granulomas, confirming sarcoidosis and excluding TB and malignancy. He responded 
well to corticosteroids with methotrexate as a steroid-sparing agent. This case 
emphasises the diagnostic challenge of sarcoidosis in TB-endemic regions and 
highlights the added value of cryobiopsy in obtaining adequate tissue for 
diagnosis.
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Diabetes mellitus (DM), a common comorbidity in tuberculosis (TB) patients, can 
alter the pharmacokinetics (PK) of TB drugs. Additionally, clinical and 
demographic differences may contribute to interethnic PK variability. However, 
current WHO-recommended doses for pyrazinamide (PZA) do not account for those 
factors. We aimed to evaluate factors related to interindividual variability 
(IIV) and interethnic differences in the PK of PZA between Korean and Indonesian 
patients with TB. Demographics, clinical characteristics, and PZA concentrations 
obtained from hospitals in both countries were used for model establishment. 
Population PK models were developed using the nonlinear mixed-effect method. A 
Monte Carlo simulation was performed sequentially to evaluate optimal PZA dosing 
strategies. A one-compartment model with allometric scaling adequately described 
the PK of PZA. Internal validation of the model showed good performance. No 
significant interethnic differences in PK parameters were observed. There were 
23% and 26% increases in apparent clearance (CL/F) of Indonesian patients with 
DM (CL/F 3.18 L/h) and Korean patients aged > 60 years with DM (CL/F 3.5). PZA 
doses of 1000-1250 mg for patients of bodyweight < 40 kg and 1250 mg for older 
patients with DM in this weight band had a 90% probability of attaining the 
target AUC0-24 ≥ 363 mg·h/L These findings indicate that DM strongly influenced 
IIV, particularly in older patients. We recommend higher PZA doses for patients 
<40 kg and older patients with DM in this weight band. Our model provides a 
basis for implementing model-informed precision dosing-based therapeutic drug 
monitoring in both ethnicities.
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unrestricted use, distribution, and reproduction in any medium, provided the 
original author and source are credited.
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BACKGROUND: Delayed diagnosis and treatment can be detrimental not only to 
patients but also to the community, as such delays can perpetuate TB 
transmission. This presents a significant challenge in the ongoing efforts to 
eliminate TB from the community. The primary objectives of this scoping review 
were to map out research surrounding delays in TB care across the ten countries 
with the highest TB burden globally and to identify research gaps in this area.
METHODS: The guidelines of the Preferred Reporting Items for Systematic Reviews 
and Meta-Analysis Extension for Scoping Reviews (PRISMA-ScR) were adhered to in 
reporting this scoping review. Three databases: PubMed, DOAJ, and Scopus, were 
searched to collect articles published between 2004 and 2024, all in the English 
language. A total of eighty-one articles were included in this review.
RESULTS: Out of 831 articles, following the eligibility criteria, 81 full-text 
open-access articles were deemed suitable for review. The findings indicate that 
delays in TB care are influenced by several factors, including patient-related, 
household and social, health system, economic, and occupational factors, as well 
as health-seeking behaviour. Significant variations in delay duration were 
observed across the reviewed studies. Myanmar recorded the longest median total 
delay of 170.6 days, while India and China reported median total delays ranging 
from 8 to 111 days. Due to resource constraints, Mozambique experienced the 
highest median health system delay of 150 days. There were a very limited number 
of studies conducted in the Democratic Republic of Congo, the Philippines, and 
Zambia.
CONCLUSION: This scoping review found that delays in TB care in high-burden 
countries are influenced by a combination of patient, social, economic, and 
health-system factors, with significant differences in delay durations between 
different countries. These findings underscore the need for stronger health 
systems, targeted community education to encourage timely care-seeking, and 
stigma-reduction efforts to minimise delays and support TB elimination goals.
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Anti-tuberculosis drug-induced hepatotoxicity is a major challenge in 
tuberculosis (TB) management, particularly in high-burden countries like India. 
Early liver function test (LFT) derangements during daily fixed-dose combination 
(FDC) therapy may reflect subclinical hepatocellular stress and guide timely 
intervention; however, evidence from Indian programmatic settings remains 
limited. To determine the prevalence, severity, demographic associations, 
biochemical trends, and clinical outcomes of early (two-week) LFT abnormalities 
in adult TB patients initiating daily FDC therapy under the National 
Tuberculosis Elimination Programme (NTEP). A prospective observational study was 
conducted among adults with newly diagnosed TB at a tertiary center in Kerala 
(January-June 2025). Baseline and two-week LFTs were compared using paired 
t-tests. Associations with demographic and clinical variables were assessed 
using Chi-square tests. LFT derangement was defined as per the WHO/NTEP 
criteria. Among 146 participants, 41 (28.1%) developed LFT derangements at two 
weeks (95% CI: 20.9-36.4%). No significant associations were observed with age 
(χ²=0.05, p=0.977), sex (χ²=0.11, p=0.898), TB type (χ²=0.00, p=1.000), or 
weight band (p>0.05). Mean alanine aminotransferase (ALT) increased from 26.6 to 
58.1 IU/L (mean difference +31.5 IU/L; 95% CI: 25.8-37.2; p<0.001), and 
aspartate aminotransferase (AST) from 29.5 to 55.1 IU/L (+25.6 IU/L; 95% CI: 
20.1-31.0; p<0.001). Total bilirubin rose from 0.63 to 0.83 mg/dL (+0.20 mg/dL; 
95% CI: 0.09-0.31; p<0.01). Severity grading showed 65.9% Grade 1, 22.0% Grade 
2, and 12.1% Grade 3 abnormalities; no Grade 4 hepatotoxicity occurred. 
Clinically, 29/41 (70.7%) patients continued therapy with monitoring, 8 (19.5%) 
required temporary interruption, 3 (7.3%) were successfully rechallenged, and 1 
(2.4%) required permanent regimen modification. No patient developed jaundice, 
hepatic failure, or required hospitalization. Early LFT derangements are common 
but predominantly mild and clinically manageable among adults initiating daily 
FDC ATT. Significant early rises in ALT and AST highlight the value of routine 
two-week monitoring. Structured early biochemical surveillance under NTEP may 
prevent severe outcomes and minimize treatment disruption.
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The recently published case report describing mixed connective tissue disease 
coexisting with tuberculosis (TB) provides an important contribution to the 
growing literature on complex autoimmune-infectious disease interactions. This 
letter expands on the diagnostic challenges highlighted by the authors by 
defining its added clinical value: Identifying practical diagnostic "red flags", 
emphasizing parallel consideration of autoimmunity and infection, and proposing 
a pragmatic approach to evaluation in TB-endemic settings. Early immunological 
testing, differentiated pulmonary assessment, and multidisciplinary 
decision-making are essential when overlapping features obscure timely diagnosis 
and complicate therapeutic choices.

©The Author(s) 2026. Published by Baishideng Publishing Group Inc. All rights 
reserved.
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Isolated gallbladder tuberculosis (GBTB) is a rare disease, even in endemic 
areas, and is often misdiagnosed due to its nonspecific clinical and imaging 
findings. Histopathological evaluation, demonstrating granulomatous inflammation 
with caseous necrosis, remains the only definitive method of diagnosis. Thus, 
maintaining a high index of suspicion and routine histological assessment of 
resected specimens are vital for its timely management, especially in patients 
with a history of tuberculosis. We report a similar case in a 50-year-old male 
patient with imaging suggestive of gallbladder perforation and chronic 
cholecystitis, which later revealed a cryptic GBTB dug up during 
histopathological examination.

Copyright © 2026 Ananya Vig et al. Case Reports in Hepatology published by John 
Wiley & Sons Ltd.
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Immune thrombocytopenia (ITP) is a rare but recognized hematologic complication 
of tuberculosis (TB), particularly miliary TB. We present a case of a 
50-year-old female with severe thrombocytopenia and hemorrhagic manifestations 
secondary to miliary TB. The patient presented with mucocutaneous bleeding, 
anemia, and constitutional symptoms. Investigations revealed severe 
thrombocytopenia (11,000/μL), erythroid hyperplasia on bone marrow aspiration, 
and radiographic findings consistent with miliary TB, later confirmed by sputum 
GeneXpert. Management included short-course high-dose dexamethasone for acute 
bleeding, followed by anti-tuberculosis therapy (ATT), which led to sustained 
platelet recovery without further immunosuppression. This case highlights 
miliary TB as a reversible cause of secondary ITP and underscores the importance 
of investigating underlying infections in patients presenting with 
thrombocytopenia in TB-endemic regions.
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Tuberculosis (TB) burden concentrates in low-income settings and remains the 
leading global cause of death from a single infectious agent, despite that it is 
preventable and treatable. TB-associated lung diseases (TBALD), a broad range of 
respiratory abnormalities which can start before or during a TB episode, may 
increase morbidity. TBALD may persist after successful completion of TB 
treatment as post-TB lung disease (PTLD). PTLD varies in severity and is 
characterised by persistent respiratory symptoms and lung impairment that can 
significantly impact social activities, health-related quality of life, and 
long-term survival. Risk factors for PTLD include increasing age, smoking, HIV 
infection, delayed diagnosis, and poor socioeconomic conditions. Action to limit 
PTLD may be taken before TB develops through TB screening, early diagnosis and 
TB preventive treatment, during treatment of TB, and upon its completion. Early 
detection, clinical assessment, and tailored management (including smoking 
cessation, immunisation, addressing respiratory comorbidities, pulmonary 
rehabilitation and social protection) can mitigate impairment and disability. 
Healthcare providers and national programmes play a vital role through clinical 
follow-up, patient education, and integration of TBALD care into broader health 
and social protection services. Sustained funding and research are crucial for 
this and to develop new tools to enhance care.
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Tuberculosis (TB) continues to be a global clinical and public health threat, 
particularly in low- and middle-income countries. TB care has primarily been 
centred around timely diagnosis and expanding access to treatment. Post-TB lung 
disease (PTLD), characterised by persistent respiratory symptoms, functional 
impairment and structural lung changes, is highly prevalent among TB survivors, 
with a prevalence ranging from 40% to 90%. This requires an effort to evaluate 
TB survivors in need of further care at the end of anti-TB treatment, for 
consideration of pulmonary rehabilitation. This review provides an overview of 
the current evidence and best practices in pulmonary rehabilitation for PTLD. 
This article aims to bridge the gap between evidence and practice, supporting 
tailored, multidisciplinary approaches to pulmonary rehabilitation, building on 
the existing experiences and challenges from diverse settings. Furthermore, this 
review supports the ongoing educational efforts of healthcare professionals to 
reframe TB care, placing long-term health and patient wellbeing at the centre of 
post-TB management.
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TB is a complex multifaceted disease with varying presentations and 
complications. Antimicrobial treatment remains the mainstay of treatment of 
trachea-oesophageal fistula secondary to TB; however, invasive interventions can 
be considered for complex cases. https://bit.ly/4qvsMct.
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This review brings together global data on bacterial, fungal, nontuberculous 
mycobacterial (NTM) and viral infections that complicate the course of 
individuals following the diagnosis of pulmonary or extrapulmonary tuberculosis 
(TB). It shows how residual structural lung damage (bronchiectasis, cavitation, 
residual fibrotic lesions) and persistent immune dysregulation create niches for 
pathogens, most notably Pseudomonas aeruginosa, Aspergillus spp., Mycobacterium 
avium complex and herpes zoster virus. Although bacterial infections in post-TB 
bronchiectasis are the most consistently documented, chronic pulmonary 
aspergillosis and NTM disease add substantial morbidity. Viral complications 
beyond herpes zoster and influenza remain poorly characterised, underscoring a 
critical evidence gap. In extrapulmonary TB survivors, organ-specific sequelae 
pose additional infection risks that are rarely quantified. Across all 
categories, inconsistent case definitions, under-utilisation of the 10th 
revision of the International Classification of Diseases coding, and lack of 
prospective cohorts have obscured the true burden of post-TB infections. The 
review concludes by calling for standardised diagnostic criteria, enhanced 
epidemiological tracking, and integrated post-treatment care pathways including 
preventive vaccinations to mitigate long-term health consequences in this 
vulnerable population.
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Tuberculosis (TB) remains the leading cause of death from a single infectious 
agent, with 10.8 million cases reported in 2023. While treatment is generally 
effective, both drug-susceptible (DS-TB) and drug-resistant TB (DR-TB) regimens 
are associated with adverse events (AEs) that compromise adherence and outcomes. 
In this viewpoint, we highlight the most clinically relevant AEs: 
hepatotoxicity, cutaneous reactions and ocular toxicity in DS-TB; and 
linezolid-associated neuropathy, myelosuppression, QT prolongation and 
hepatotoxicity in DR-TB. We argue that structured safety monitoring and 
integration of active TB Drug Safety Monitoring and Management into routine care 
are critical to improving patient safety. Looking ahead, pharmacogenomics, 
therapeutic drug monitoring, predictive algorithms and digital health solutions 
offer opportunities to move from reactive to proactive AE management. By 
prioritising monitoring, innovation and patient-centred approaches, TB 
programmes can reduce the burden of AEs, improve adherence and achieve better 
outcomes.
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Macroautophagy/autophagy enables macrophages to degrade intracellular 
Mycobacterium tuberculosis (Mtb), and this defense depends on E3 ubiquitin 
ligases such as PRKN/PARKIN/PARK2 and SMURF1, which tag Mtb-associated 
structures for lysosomal clearance. Deubiquitinases (DUBs) counter ubiquitin 
ligases by removing ubiquitin from molecular targets. We hypothesized that DUBs 
might offset ubiquitin ligase activity and negatively regulate host immunity to 
Mtb. Here, we identify USP15 (ubiquitin specific peptidase 15) as a negative 
regulator of MAP1LC3/LC3-dependent targeting pathways (consistent with xenophagy 
or CASM/LAP-related ATG8ylation) that mediate macrophage immunity to Mtb. Using 
a targeted knockdown screen in mouse macrophages, we found that Usp15 loss 
increased K63-linked ubiquitination and LC3 recruitment to Mtb-associated 
structures, leading to reduced bacterial replication. These effects required 
USP15's catalytic activity and were reversed by knockdown of PRKN or inhibition 
of autophagy initiation. In primary human macrophages, USP15 knockdown similarly 
enhanced LC3 targeting and restricted Mtb growth. Importantly, pharmacological 
inhibition of USP15 with a selective small molecule decreased Mtb burden in 
human macrophages. Our findings identify USP15 as a suppressor of macrophage 
immunity and suggest that targeting deubiquitinases may represent a promising 
host-directed therapeutic strategy against tuberculosis.Abbreviations: CFU: 
colony-forming unit; DUBs: deubiquitinases; K48-Ub: K48-linked ubiquitin; 
K63-Ub: K63-linked ubiquitin; Mtb-pLux: luminescent Mtb strain Mtb; 
Mycobacterium tuberculosis; MOI: multiplicity of infection; NTC: non-targeting 
control; TB: tuberculosis.
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BACKGROUND: Miliary tuberculosis is a disseminated form of the disease that can 
lead to serious complications. This case report describes the clinical 
presentation, management, and outcomes of a 16-year-old female patient who 
developed severe neurological deficits and systemic symptoms.
CASE PRESENTATION: A 16-year-old female from Ethiopia presented with a 1-month 
history of productive cough with whitish sputum, low-grade fever, night sweats, 
significant weight loss, and episodes of vomiting. She later developed 
right-sided hemiplegia and Broca's aphasia. She was managed with first-line 
antituberculosis drugs (rifampicin/isoniazid/pyrazinamide/ethambutol), 
prednisolone, pyridoxine, nutritional therapy with Plumpy Nut, and bedside 
physiotherapy. Upon discharge, the patient showed significant improvement in her 
appetite and neurological function, including the ability to produce sounds and 
call names. Follow-up evaluation 2 months later indicated further progress, with 
weight gain, improved mobility, and fluent speech. Muscle strength in her right 
upper and lower extremities improved to a grade of 3/5, enabling her to lift and 
move the affected limbs against gravity, although not against resistance. These 
findings indicate substantial recovery of motor function and overall clinical 
status.
CONCLUSION: This case highlights the challenges of managing miliary tuberculosis 
with complications such as vasculitis and ischemic stroke. Early diagnosis and a 
comprehensive treatment approach, including antituberculosis therapy and 
rehabilitation, led to significant improvement. It underscores the need for 
strengthened healthcare systems and timely interventions to improve outcomes in 
complex tuberculosis cases.
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Tuberculosis (TB) primarily manifests as pulmonary TB (PTB), but extrapulmonary 
TB (EPTB) remains a major clinical challenge. Distinct diagnostic and 
therapeutic difficulties arise from differences in immune responses, pathogen 
behaviour and host susceptibility. However, the factors driving disease 
localisation are still incompletely understood. We conducted a comprehensive 
narrative review of studies examining differences between PTB and EPTB in terms 
of epidemiology, mycobacterial factors, genetic and epigenetic determinants, 
host immune responses, transcriptomic profiles, cytokine and chemokine patterns, 
and immunophenotypes. EPTB is more common among females, children, older adults 
and immunocompromised individuals with deficient granuloma formation. This 
review is intended to provide deeper insight for clinicians and researchers and 
provides an accessible synthesis of current basic science findings together with 
their relevance for clinical practice. Certain Mycobacterium tuberculosis 
lineages, notably lineage 1, and specific virulence factors are associated with 
extrapulmonary dissemination. While genetic polymorphisms influence TB 
localisation, no studies specifically addressing epigenetic predisposition to 
EPTB were identified. PTB typically is characterised by T-helper 1-driven 
immunity, high bacillary loads and robust macrophage activation, whereas EPTB 
involves compartmentalised immune responses, reduced cytotoxicity and broader 
cytokine variability. Transcriptomic analyses reveal site-specific gene 
expression differences and emerging diagnostic blood-based biomarkers show 
promise but require further validation. Cytokine profiles and immunophenotyping 
suggest greater immune exhaustion and regulatory T-cell activity in EPTB. We 
outline practical implications for diagnosis and management and highlight 
constraints in resource-limited settings and emphasise access and implementation 
considerations. Integrating these clinical and mechanistic insights can guide 
more timely recognition and tailored care.
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BACKGROUND: Latent tuberculosis infection (LTBI) is still a potential, 
infectious threat and is associated with high risk to active tuberculosis. We 
studied the influence of sodium-glucose cotransporter 2 inhibitors (SGLT2-i) on 
DM patients' LTBI risk.
METHODS: We recruited patients with newly diagnosed DM from the National Health 
Insurance database from 2017 to 2020 retrospectively. The risk of LTBI in DM 
patients and the use of SGLT2-i were analyzed.
RESULTS: During the study period, a total of 846,691 new type 2 DM patients were 
chosen. We classified those with use of SGLT2-i (n=90,611) and matched a 2-fold 
cohort of 181,222 patients without use of SGLT2-i (n=181,222) by a propensity 
score method. The percentage of LTBI in SGLT2-i users and non-SGLT2-i users were 
0.24% and 0.45%, respectively. The adjusted hazard ratio (AHR) of LTBI was 
significantly lower in patients with low-dose SGLT2-i use (0.69 [0.53-0.91], 
p = 0.0072) and those with high-dose SGLT2-i use (0.33 [0.24-0.47], p < 0.0001) 
than in the non-SGLT2-i group.
CONCLUSIONS: SGLT2-i might reduce the risk of LTBI for new-onset DM patients 
with a dose response. Though validating this possibility is needed, using 
SGLT2-i in DM patients might be considered in the absence of contraindication.
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South Africa bears a high burden of infectious diseases, including intersecting 
epidemics of human immunodeficiency virus (HIV) and tuberculosis (TB). Among 
people living with HIV, TB is the predominant cause of death. Since 2002, South 
Africa has conducted six national population-based HIV surveys, and its first 
national TB prevalence survey between 2017 and 2019. Given the epidemiologic 
overlap of these conditions and dwindling resources, a joint national TB and HIV 
survey could be advantageous. We piloted a joint survey design in 
August-September 2019 to assess the feasibility of simultaneously collecting HIV 
and TB data. The pilot survey utilized the same sampling frame as the 2017-2019 
national TB prevalence survey, based on small area layers as building blocks for 
clusters. Two clusters in KwaZulu-Natal (one urban and one rural) were selected. 
People of all ages were eligible to participate. Household questionnaires were 
administered to consenting household heads, followed by invitations to the 
cluster survey hub, where age-appropriate individual questionnaires were 
administered. Whole blood samples were tested for HIV, viral load, HIV drug 
resistance and HIV recent infection status. TB metrics included symptom and 
chest x-ray screening with sputum testing for those screening positive. Those 
≥18 years received other health measurements (weight, height) and screening 
tests (random blood glucose, cholesterol). The survey successfully combined the 
collection of both HIV and TB relevant data. Overall, Household-level uptake was 
78.6% (363/462), while individual-level uptake at the hub was 48.1% (616/1,280), 
with lower participation in the urban cluster. Uptake of additional health 
measurements exceeded 87%. The pilot study demonstrated that combining TB and 
HIV surveys is possible, but fewer people participated compared to the 
individual national HIV and TB surveys. Further operational research could 
explore how to optimize survey design, accommodate differing data requirements, 
and improve participation in future joint surveys.
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There are numerous infections that can adversely impact a developing fetus, 
neonates, and pregnant women, and there is limited research related to how 
specific infections experienced during pregnancy can affect these populations. 
Tuberculosis (TB), malaria, Group B streptococcus (GBS) and respiratory 
syncytial virus (RSV) can cause negative outcomes to maternal and neonatal 
health. For TB and GBS, there are vaccines in various stages of clinical trial 
development, and malaria and RSV vaccines are available. This study aimed to 
examine pregnant women's attitudes toward TB, malaria, GBS, and RSV vaccines in 
Brazil, Ghana, Kenya, and Pakistan. We administered a cross-sectional survey to 
pregnant women, recruiting women seeking care in primarily urban health 
facilities. We surveyed 1,603 pregnant women. Participants indicated that 
vaccine safety for the baby was the most important factor in their 
decision-making related to vaccine acceptance, followed by vaccine efficacy for 
the baby, and then vaccine safety for the mother. When asked why they would 
receive any of the four vaccines, participants indicated that protecting the 
baby was most important, followed by protecting self, and then stopping the 
spread of disease. Almost one-third of participants (30%) indicated that they 
would definitely intend to receive a GBS vaccine, followed by malaria (26%), RSV 
(25%), and TB (19%). Related to vaccine hesitancy, approximately 40% of our 
participants agreed that vaccines are unnatural, 38% agreed that the body should 
develop natural immunity, and 19% had delayed a recommended vaccine. Pregnant 
women are interested in receiving various vaccines while pregnant. As several 
new adult vaccines are on the horizon, understanding the attitudes of potential 
vaccine beneficiaries at higher risk for diseases is critical for informing 
clinical trial design and, in the long term, vaccine acceptance.

Copyright: © 2026 Limaye 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.

DOI: 10.1371/journal.pgph.0004562
PMCID: PMC12851439
PMID: 41604372

40. Elife. 2026 Jan 28;13:RP102634. doi: 10.7554/eLife.102634.

Mast cells promote pathology and susceptibility in tuberculosis.

Gupta A(#)(1)(2), Taneja V(#)(1), Rangel-Moreno J(3), Naqvi N(1), Abhimanyu(1), 
Tao Y(1), Ahmed M(1), Chauhan KS(1), de Leon DT(4)(5), Ramírez-Martínez G(5), 
Jiménez-Alvarez L(5), Luna-Rivero C(5), Zuniga J(4)(5), Kaushal D(6), Khader 
SA(1)(2).

Author information:
(1)Department of Microbiology, The University of Chicago, Chicago, United 
States.
(2)Department of Molecular Microbiology, Washington University in St. Louis, St. 
Louis, United States.
(3)Division of Allergy, Immunology and Rheumatology, Department of Medicine, 
University of Rochester Medical Center, Rochester, United States.
(4)Technologico de Monterrey, Escuela de Medicina y Ciencias de la Salud, Mexico 
City, Mexico.
(5)Laboratory of Immunobiology and Genetics and Department of Pathology, 
Instituto Nacional de Enfermedades Respiratorias Ismael Cosio Villegas, Mexico 
City, Mexico.
(6)Southwest National Primate Research Center, Texas Biomedical Research 
Institute, San Antonio, United States.
(#)Contributed equally

Update of
    bioRxiv. 2025 Sep 13:2024.09.04.611333. doi: 10.1101/2024.09.04.611333.

Tuberculosis (TB), caused by the bacterium Mycobacterium tuberculosis (Mtb), 
infects approximately one-fourth of the world's population. We reported an 
increased accumulation of mast cells (MCs) in the lungs of macaques with active 
pulmonary TB (PTB), compared with those with latent TB infection (LTBI). MCs 
respond in vitro to Mtb exposure via degranulation and by inducing 
proinflammatory cytokines. In the current study, we demonstrate an increased 
production of chymase by MCs in granulomas of humans and macaques with PTB. 
Single-cell (sc) RNA sequencing analysis revealed distinct MC transcriptional 
programs between LTBI and PTB, with PTB-associated MCs enriched in interferon 
gamma, oxidative phosphorylation, and MYC signaling. In a mouse model, MC 
deficiency led to improved control of Mtb infection that coincided with reduced 
accumulation of lung myeloid cells and diminished lung inflammation at chronic 
stages of infection. Airway transfer of MCs into wild-type Mtb-infected mice 
showed increased neutrophils, decreased recruited macrophages, and elevated Mtb 
dissemination to the spleen. Together, these findings highlight MCs as active 
drivers of TB pathogenesis and potential targets for host-directed therapies for 
TB.
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INTRODUCTION: People with tuberculosis-HIV coinfection face multiple barriers to 
effective treatment, including social vulnerability, stigma and limited access 
to healthcare. This study examined factors associated with loss to follow-up and 
death among individuals with tuberculosis-HIV in Brazil.
METHODS: We conducted a longitudinal study using a nationally linked database 
from surveillance systems. Poisson regression models with robust variance were 
applied to identify factors associated with unfavourable outcomes, guided by a 
theoretical-conceptual hierarchical framework.
RESULTS: We analysed data from 54 516 individuals. The median time to loss to 
treatment follow-up was 115 days, with a cumulative proportion of 29.56%. Among 
the most consistent predictors of loss to follow-up were homelessness (relative 
risk, RR 1.18; 95% confidence interval, 95% CI 1.16-1.19), tuberculosis 
retreatment (RR 1.16; 95% CI 1.15-1.17) and drug use (RR 1.15; 95% CI 
1.14-1.16), whereas antiretroviral therapy use (RR 0.95; 95% CI 0.95-0.96) 
showed a negative association. The median time to death during tuberculosis 
treatment was 27 days, with a cumulative proportion of 27.54%. Higher risk of 
death was observed among individuals with CD4 counts <350 cells/mm3 (RR 1.09; 
95% CI 1.08-1.10), those experiencing homelessness (RR 1.08; 95% CI 1.06-1.10) 
and those with rifampicin resistance (RR 1.11; 95% CI 1.07-1.15).
CONCLUSION: Key social, clinical and programmatic factors were associated with 
loss to follow-up and death during tuberculosis treatment among people with HIV. 
Addressing these vulnerabilities is essential to improving treatment outcomes 
and advancing progress towards the 2030 targets.
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OBJECTIVE: This qualitative systematic review will aim to explore the barriers 
and facilitators of the use of digital adherence technologies for tuberculosis 
treatment. The review will focus on the human factors that support the use of 
these technologies in tuberculosis treatment.
INTRODUCTION: More than 10 million people are infected with tuberculosis every 
year. Failure to adhere to the treatment regimen is the key reason for the 
disease's continuing burden worldwide. Numerous efforts have been made to 
address non-adherence to treatment, including the use of digital adherence 
technologies. However, recent studies on such technologies show conflicting 
findings about their effectiveness.
ELIGIBILITY CRITERIA: This review will consider studies reporting on patients 
and health care workers and the use of digital tools for tuberculosis treatment 
adherence. The review will include studies that focus on drug-sensitive 
tuberculosis, drug-resistant tuberculosis, and latent tuberculosis infection, as 
well as studies on patients with tuberculosis and common comorbidities, such as 
diabetes or human immunodeficiency virus.
METHODS: This review will follow the JBI methodology for qualitative systematic 
reviews. PubMed, Embase (Ovid), Scopus, and Emcare (Ovid) will be searched for 
published studies. Searches will also be conducted for gray literature. Two 
reviewers will independently conduct study selection, critical appraisal, data 
extraction, and data synthesis. The ConQual approach will be used to assess 
confidence in the findings of the meta-aggregated data. There will be no date or 
language limitations.
REVIEW REGISTRATION: PROSPERO CRD42025645171.
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INTRODUCTION: Towards the 'End TB Strategy' targets, the WHO recommends the 
provision of tuberculosis (TB) preventive therapy (TPT) for high-risk groups 
including people living with HIV (PLWH). 3 years after the release of the 
updated 2020 WHO guidelines, we investigated the implementation of TPT services 
at HIV clinics in low-income and middle-income countries (LMICs), focusing on TB 
screening, populations eligible for TPT and available TPT regimens.
METHODS: In 2023, we surveyed HIV care clinics in the International Epidemiology 
Databases to Evaluate AIDS consortium in Africa, the Asia-Pacific and Latin 
America and the Caribbean. We used descriptive statistics to summarise TPT 
implementation according to WHO guidelines and multivariable logistic regression 
models to estimate associations with clinic characteristics.
RESULTS: Of 172 HIV clinics included, 142 (83%) were in Africa, 22 (13%) in the 
Asia-Pacific and 8 (5%) in Latin America; 108 (63%) were located in urban areas. 
After ruling out active TB, TPT was reportedly offered to PLWH (122 clinics, 
71%), household contacts of individuals with active TB (120 clinics, 70%) and 
other high-risk populations. TPT for PLWH was more frequently available in 
clinics in lower-income and low-middle-income countries, in high TB burden 
countries, and in district hospitals compared with other facility types. Clinics 
reported use of isoniazid-based (160 clinics, 93%) and shorter rifamycin-based 
(129 clinics, 75%) TPT regimens. Reported barriers to TPT initiation included 
patient refusal at 71 (41%) and drug shortages at 67 (39%) clinics.
CONCLUSIONS: TPT was available at most HIV care clinics in LMICs but further 
efforts are needed to reinforce WHO recommendations and ensure that TPT is 
consistently accessible to people at higher risk of developing active TB, 
especially PLWH.
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OBJECTIVES: The objective of this study was to test whether an airtime reward 
increased tuberculosis (TB) Check screening uptake. This served as a feasibility 
study for the planned Phase 2, which aimed to test behavioural messaging to 
boost take-up of TB testing among users who were advised to get tested by TB 
Check.
DESIGN: The study was a randomised controlled trial with a parallel design.
SETTING: This study assessed mHealth support to boost TB testing in high-burden 
Cape Town clinics.
INTERVENTION: Patients aged 18 or above with a valid mobile phone number that 
had been added within the last 5 years were invited by the Western Cape 
Department of Health and Wellness through unsolicited text messages to screen 
for TB using TB Check.
PARTICIPANTS: Patients in the intervention group (n=1250) were additionally 
offered R15 airtime for completing the screening and participating in the 
research study. Patients were allocated to the intervention or control group 
through parallel randomisation with equal group size.
PRIMARY OUTCOME MEASURES: The primary outcome was the number of TB Check 
screenings completed within 1 week of the SMS invitation being sent.
RESULTS: Messages were successfully delivered to 616 patients in the control 
group and 633 patients in the intervention group. Uptake of the invitation by 
the intended recipients was very low. Eight users in the control group and 20 
users in the intervention group initiated a self-screening (1.3% vs 3.2% of 
delivered messages; 95% CI of difference (0.2 to 3.5)), but only three users in 
the control group and seven users in the intervention group successfully 
completed a self-screening (0.49% vs 1.11% of delivered messages; 95% CI of 
difference (-0.4 to 1.6)). Low delivery of text message invitations (50.0%) and 
low completion of users who started the screening (35.7%) posed additional 
challenges. No adverse events were recorded.
CONCLUSIONS: The addition of a small airtime participation reward to unsolicited 
text message invitations did not appear to be an effective tool to reach 
targeted individuals in this context. The results of Phase 1 reported here 
suggested that Phase 2 would not be feasible, so we did not proceed with the 
planned Phase 2. However, uptake of incentivised self-screening was unexpectedly 
high among users who were not originally invited (presumably known contacts of 
the original invitees). Within 5 days of the invitations being sent, 1962 unique 
self-screenings had taken place using the incentive code; only 7 of these users 
were originally invited. The lessons learnt from this study can help to inform 
future efforts to promote TB self-screening, mHealth initiatives and attempts to 
engage with patients via text message.  TRIAL REGISTRATION: The study was 
pre-registered with the South African National Clinical Trials Registry (Phase 1 
trial no DOH-27-112023-9045, Phase 2 trial no DOH-27-112023-4944) and the Pan 
African Clinical Trials Registry (Phase 1 trial no PACTR202311529334858).

© Author(s) (or their employer(s)) 2026. Re-use permitted under CC BY. Published 
by BMJ Group.

DOI: 10.1136/bmjopen-2024-097650
PMCID: PMC12853474
PMID: 41592827 [Indexed for MEDLINE]

45. PLOS Glob Public Health. 2026 Jan 27;6(1):e0005176. doi: 
10.1371/journal.pgph.0005176. eCollection 2026.

Reaching the 100 by 2027 target for universal access to rapid molecular 
diagnostic tests for tuberculosis in Africa: In-sight but out of reach.
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Although WHO recommended rapid molecular diagnostic tools for TB over a decade 
ago, only about one-third of diagnostic sites in high burden countries have 
access to them. We conducted a mixed-methods study to understand the barriers 
and facilitators to reaching universal access to WHO-recommended rapid molecular 
diagnostics (WRDs) in a selection of African countries. Data for 24 African 
countries were sourced from the WHO Global TB database to evaluate the 
proportion of notified people with TB tested with a WRD between 2018 and 2023, 
and to assess access to WRDs as defined in the WHO Diagnostic Standard. 
Additionally, TB program staff from six countries were surveyed to identify key 
factors influencing the implementation of WRD-based diagnostic algorithms. 
Across the 24 countries, 58% of people with TB were tested with a WRD in 2023. 
Only in 7 countries was this proportion above 80%, with 8 countries reporting 
below the global average of 48%. This proportion increased by just 20 percentage 
points between 2018 and 2023 and remained below 25% in five Central African 
countries. Predominant health system barriers included supply chain disruptions, 
inadequate funding, staffing shortages and weak sample transportation systems. 
Facilitators included policy and strategic planning, expansion and optimisation 
of molecular diagnostic capacity, and integrated sample transport networks. Only 
7 of the 24 African countries analysed are on track to meet the target for 
universal access to WRDs by 2027. Persisting health system barriers pose a 
threat to diagnostic networks and limit the effective use of WRDs. Strategic 
planning to address these barriers is needed to optimise the use of WRDs and 
maximise their impact on the TB care cascade.
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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.

DOI: 10.1371/journal.pgph.0005176
PMCID: PMC12843559
PMID: 41592052

46. JCI Insight. 2026 Jan 27:e202134. doi: 10.1172/jci.insight.202134. Online ahead of print.

Rare variable M. tuberculosis antigens induce predominant Th17 responses in 
human infection.

Ogongo P(1), Wassie L(2), Tran A(1), Columbus D(1), Huffaker J(1), Sharling 
L(3), Ouma G(4), Ouma SG(4), Bobosha K(2), Lindestam Arlehamn CS(5), Gandhi 
NR(3), Auld SC(3), Rengarajan J(6), Day CL(7), Queiroz A(8), Araújo-Pereira 
M(8), Fukutani E(8), Andrade BB(8), Altman JD(7), Blumberg HM(3), Ernst JD(1).

Author information:
(1)Division of Experimental Medicine, University of California, San Francisco, 
San Francisco, United States of America.
(2)Mycobacterial Disease Research Directorate, Armauer Hansen Research 
Institute, Addis Ababa, Ethiopia.
(3)Department of Epidemiology, Emory University Rollins School of Public Health, 
Atlanta, United States of America.
(4)Center for Global Health Research, Kenya Medical Research Institute, Kisumu, 
Kenya.
(5)Center for Vaccine Innovation, La Jolla Institute for Immunology, La Jolla, 
United States of America.
(6)Department of Medicine, Division of Infectious Diseases, Emory University 
School of Medicine, Atlanta, United States of America.
(7)Emory Vaccine Center, Emory University, Atlanta, United States of America.
(8)Multinational Organization Network Sponsoring Translational and 
Epidemiological Research (MONSTER) Initiative, Salvador, Brazil.

CD4 T cells are essential for immunity to M. tuberculosis (Mtb), and emerging 
evidence indicates that IL-17-producing Th17 cells contribute to immunity to 
Mtb. While identifying protective T cell effector functions is important for TB 
vaccine design, T cell antigen specificity is also likely to be important. To 
identify antigens that induce protective immunity, we reasoned that, as in other 
pathogens, effective immune recognition drives sequence diversity in individual 
Mtb antigens. We previously identified Mtb genes under evolutionary diversifying 
selection pressure whose products we term Rare Variable Mtb Antigens (RVMA). 
Here, in two distinct human cohorts with recent exposure to TB, we found that 
RVMA preferentially induce CD4 T cells that express RoRγt and produce IL-17, in 
contrast to 'classical' Mtb antigens that induce T cells that produce IFNγ. 
Together with emerging evidence showing human Th17 responses are associated with 
prevention of progression to TB disease, our results suggest that RVMA can be 
valuable antigens in vaccines for those already infected with Mtb to amplify 
existing antigen-specific Th17 responses to prevent TB disease.
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Phospholipase C enzymes (plcA, plcB, plcC) represent critical virulence 
determination in mycobacterium tuberculosis pathogenesis. These enzymes play 
pivotal roles in disrupting phagosomal maturation, inducing macrophage necrosis, 
and facilitating immune evasion mechanisms. Protein sequences of phospholipase C 
gene plcA, plcB,plcC were collected and screened against human to exclude 
homologous matches and minimize cross-reactivity. Linear B-cell epitopes and T 
cell epitopes were identified and evaluated for the ability to produce strong 
antigenicity, solubility, toxicity and allergenicity. Suitable segments were 
linked using EAAK for adjuvant fusion, GPGPG between T-cell epitopes, and AAY 
between cytotoxin T-cell epitopes, with the L7/L12 ribosomal proteins at 
N-terminus as immunostimulatory adjuvant, The full vaccine structures were 
modelled in 3-D and improved for accuracy, and interaction of tuberculosis 
related proteins were analysed. Immunological potent epitopes for all 3 
phospholipase C enzymes with favourable physiochemical properties and structural 
stability were identified. Immune simulation predicted effective stimulation of 
both humoral and cell-mediated responses. Molecular docking revealed promising 
interactions with key targets, characterized by favourable binding energies and 
stable complex formation dominated by hydrogen bonds and electrostatic 
interactions, suggesting potential functional efficacy of the designed vaccine. 
The study presents a strong potential of rationally designed multi-epitope 
vaccine candidate targeting phospholipase C virulence factor of M. tuberculosis. 
The computational workflow established a rigorous selection process for 
immunologically relevant epitopes assembled into chimeric construct with 
predicted vaccine potential. Further experimental validation through invitro 
antigenicity assay and in-vivo immunization studies is needed to assess the 
translational potential of this computationally designed vaccine.
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Pyridomycin is a natural product with potent activity against Mycobacterium 
tuberculosis (Mtb), acting through direct inhibition of the fatty acid synthesis 
enzyme InhA. As a direct inhibitor, pyridomycin maintains activity on Mtb 
strains resistant to the InhA targeting prodrugs isoniazid and ethionamide. 
Evaluation of the drug-like properties of pyridomycin, however, found it to have 
poor in vitro metabolic stability, thus limiting its drug development potential. 
To address this limitation, semisynthetic derivatives were generated by 
replacing the metabolically labile hydroxypicolinic acid group with alternative 
(hetero)aromatic moieties, identifying several derivatives with improved in 
vitro metabolic stability and with comparable or even enhanced antibacterial 
activity. Pharmacokinetic studies in mice, however, revealed that these gains 
did not reduce systemic clearance in vivo, and neither pyridomycin nor its 
derivatives were effective in a murine pulmonary tuberculosis model. Overall, 
semisynthesis yielded more potent, P450-stable analogs, but the improvements 
were insufficient to provide measurable in vivo efficacy.
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Innate immune cells, such as monocytes and macrophages, provide the earliest 
defense against intracellular pathogen infection by initiating signaling 
pathways and restricting pathogen replication. However, the full complement of 
proteins that mediate cell-autonomous immunity remains incompletely defined. 
Here, we applied cysteine-directed activity-based protein profiling (ABPP) to 
map proteome-wide cysteine reactivity changes in THP-1 monocytes and primary 
human monocyte-derived macrophages during Mycobacterium tuberculosis (Mtb) 
infection. Across both cell types, we quantified 148 cysteine residues with 
altered reactivity. Knockdown of a subset of proteins harboring 
infection-induced reactivity significantly altered Mtb replication in THP-1 
monocytes, linking proteins with reactive cysteines to antimicrobial defense. 
These data define previously unrecognized host protein changes during Mtb 
infection and provide a resource for investigating post-translational events 
that regulate innate immune responses to intracellular bacteria.
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OBJECTIVE: To analyze the social representations of people with pulmonary 
tuberculosis regarding humanization of care in Primary Healthcare.
METHOD: This descriptive, qualitative study is based on the Social 
Representation Theory's procedural approach. It was conducted in four Family 
Health Units in Belém, Pará, Brazil, with 30 individuals undergoing treatment 
for pulmonary tuberculosis. Between March and June 2022, individual 
semi-structured interviews were conducted, the corpus of which was submitted to 
the Analyse Lexicale par Contexte d'un Ensemble de Segments de Texte (version 
2012) software.
RESULTS: The corpus was divided into 470 Elementary Context Units, using 363 
(77.23%). Five lexical classes were generated, with classes 2 and 3 standing out 
for highlighting the social representations of the topic. This context supported 
humanization of care by a sense of trust and good treatment, despite the 
limitations of the physical structure and material resources of the health 
units.
CONCLUSION: Human relationships are important in care activities, especially 
given the challenges of multidisciplinary work in Primary Healthcare, 
encouraging the development and strengthening of bonds between teams and 
patients.
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Bovine tuberculosis (bTB), caused primarily by Mycobacterium bovis, poses 
significant risks to cattle and public health in Ghana. Previous studies 
reported varying prevalence (3%-21%) and M. bovis strain distributions, 
necessitating a deeper understanding of the molecular epidemiology of bTB to 
guide control strategies. This study investigated the genetic diversity and 
phylogenetic relationships of M. bovis isolates from cattle in Ghanaian 
abattoirs and compared results with strains from other African countries. 
Spoligotyping analysis of 28 M. bovis isolates confirmed 6 distinct 
spoligotypes, with SB0944 being the most prevalent (64.3%). Mycobacterial 
Interspersed Repetitive Units-Variable Number Tandem Repeats (MIRU-VNTR) 
genotyping analysis further resolved the isolates into 22 genotypes, with loci 
MIRU26, QUB26, and ETR-A showing the highest allelic diversity. Mixed infections 
were found in 10% of culture-confirmed cases, indicating a high risk of 
co-infection with multiple strains in the area. Comparative analysis revealed 
that Ghanaian isolates clustered within the African 1 (Af1) clonal complex, 
consistent with strains from Nigeria, Burkina Faso, and Cameroon, but distinct 
from the BCG-like and other strains that were dominant in Algeria and, to some 
extent, in Mali. Minimal strain homogenization of West-Central Africa with other 
regions suggests localized evolution, shaped by ecological barriers, regulated 
transhumance, and possible competitive exclusion among strains. These findings 
provide evidence for the need for region-specific bTB control measures that 
reflect Africa's unique livestock dynamics and micro-epidemic patterns. Enhanced 
surveillance with advanced genotyping methods could improve outbreak tracking 
and inform targeted interventions to mitigate bTB's impact on livestock in this 
region.
IMPORTANCE Bovine tuberculosis (bTB), caused primarily by Mycobacterium 
bovis, is a neglected disease in many low- and middle-income countries, 
including Ghana. Our study reveals that while M. bovis strains in Ghana show 
high local genetic diversity, they belong almost exclusively to a single clonal 
complex (Af1) shared across West-Central Africa. Despite regional regulations 
governing transhumance and cattle movement, the observed strain mixing suggests 
an "island-like" evolutionary structure for M. bovis in this area; that is, 
diverse within West-Central African countries but genetically isolated. This 
pattern is shaped by natural barriers, such as deserts and forests, which 
restrict strain flow while permitting intense intra-regional transmission. 
Understanding M. bovis evolution in this context is essential for tailoring 
effective, region-specific interventions. Our findings highlight the need to 
treat West-Central Africa as a community of interconnected but genetically 
distinct bTB zones, calling for both local action and coordinated regional 
strategies to mitigate bTB.
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Bovine tuberculosis, a zoonotic disease caused primarily by Mycobacterium bovis, 
poses a significant threat to cattle health and farming livelihoods within the 
United Kingdom (UK). Disease control in cattle is complicated by the persistence 
of M. bovis in European badgers, the UK's principal wildlife reservoir. Accurate 
diagnostic tools for both species are essential for effective surveillance and 
disease control. Many existing badger serodiagnostic tests, which include MPB70, 
MPB83, and ESAT6-CFP10 antigens, have relatively modest sensitivities 
(~50%-60%), limiting their utility in surveillance. To address this issue, we 
used an unbiased and comprehensive antigen discovery approach to identify new 
diagnostic targets. This strategy identified Rv3616c as a novel antigen with 
promising diagnostic test potential for M. bovis infection in badgers. 
Overlapping peptides spanning the full Rv3616c amino acid sequence were screened 
to identify the most diagnostically informative epitopes. A pool of four Rv3616c 
peptides, used in an indirect enzyme-linked immunosorbent assay (ELISA), had a 
sensitivity of 85.71% (95% CI: 77.19-91.96), a specificity of 94.80% (95% CI: 
90.35-97.59), and a diagnostic accuracy of 91.51% (95% CI: 87.54-94.54). The 
existing validated Badger M. bovis Ab Test, when used alone, had a sensitivity 
of 73.47% (95% CI: 63.59-81.88); however, parallel interpretation with the 
Rv3616c ELISA could increase overall sensitivity to 91.84% (95% CI: 
84.55-96.41), with minimal loss of specificity. These findings support the use 
of Rv3616c-derived peptides in serodiagnostic tests to improve the detection of 
M. bovis infection in badgers and enhance tuberculosis surveillance in this 
wildlife reservoir.
IMPORTANCE Accurate diagnosis of Mycobacterium bovis infection 
in wildlife reservoirs is essential for controlling bovine tuberculosis (bTB), a 
zoonotic disease that threatens human health, animal welfare, and farming 
livelihoods. In the United Kingdom, European badgers are the principal wildlife 
reservoir, complicating efforts to eradicate bTB in cattle. Existing 
serodiagnostic tests for badgers have moderate sensitivity, limiting 
effectiveness in surveillance. To address this, this study used an unbiased, 
comprehensive antigen discovery approach and identified several new diagnostic 
targets, including the Rv3616c protein. A test based on specific Rv3616c-derived 
peptides had a high diagnostic accuracy (91.51%) and, when used in parallel with 
a validated test, improved test sensitivity while maintaining specificity. These 
synthetic peptides are scalable, cost-effective, and adaptable to different 
diagnostic platforms. The findings reveal an antigen with diagnostic potential 
that could inform the development of new tests for bTB surveillance in wildlife, 
supporting One Health principles and global tuberculosis elimination strategies.
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BACKGROUND: High-dose rifampicin could potentially shorten tuberculosis 
preventive therapy (TPT) and improve outcomes. We aimed to characterize 
population pharmacokinetics of standard- and high-dose rifampicin for TPT among 
individuals with tuberculosis infection.
METHODS: Intensive and sparse pharmacokinetic sub-studies were conducted in 
Indonesia, Canada, and Vietnam within the 2R2 randomized trial, which compared 
two months of high-dose rifampicin at 20 mg/kg/day (2R20) or 30 mg/kg/day (2R30) 
with four months of standard-dose rifampicin at 10 mg/kg/day (4R10) in adults 
and adolescents aged ≥10 years. Venous blood samples were collected after four 
weeks of treatment. Rifampicin pharmacokinetics were analyzed using nonlinear 
mixed-effects modeling.
RESULTS: Among 1368 trial participants, 440 were included in model development 
(51 intensive, 389 sparse sampling), with 191 (43%) assigned to 4R10, 159 (36%) 
to 2R20, and 90 (20%) to 2R30. A one-compartment model with saturable hepatic 
extraction and transit-compartment absorption best described rifampicin 
pharmacokinetics. Disposition parameters were allometrically scaled using 
fat-free mass. Country-specific differences, particularly variation in drug 
formulation, were associated with lower bioavailability in Canada (-21.8% [95%CI 
-27.9 to -18.0%]) and Vietnam (-12.3% [95%CI -17.7 to -7.9%]) compared with 
Indonesia. The 24-hour area under the concentration-time curve increased more 
than proportionally with dose and was higher across treatment arms in Indonesia, 
followed by Vietnam and Canada.
CONCLUSION: High-dose rifampicin for TPT resulted in greater-than-proportional 
increases in exposure due to non-linear clearance at higher doses. Substantial 
between-country variability in exposure was observed, which may have been due to 
multiple factors, including differences in country-specific formulations, 
fat-free mass, and unmeasured confounders.

© The Author(s) 2026. Published by Oxford University Press on behalf of 
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In recent years, global concern about tuberculosis (TB) has grown due to the 
slow progress in achieving control goals, with a record number of cases reported 
worldwide in 2022. This study analyzed the spatial distribution of all pulmonary 
TB cases reported between 2016 and 2020 in the Gran Santiago (n = 3348), Chile's 
largest urban area. Cases were geocoded using an automated cascade method (Bing 
Maps, Google Maps, and manual verification) and aggregated at the neighborhood 
level. To detect spatial clusters, we estimated gender-adjusted rates, assessed 
spatial autocorrelation using Moran's I, and identified spatial clusters with 
Flexible Scan Statistics. Bivariate analyses were used to explore associations 
with demographic and residential variables. We observed higher incidence rates 
in males compared to females (13.23 vs. 7.03 per 100,000), with no statistically 
significant changes over time. A total of 29.4% (n = 984) of all cases were 
concentrated in 11 significant spatial clusters. These clusters were 
characterized by a higher proportion of immigrant, Indigenous, and older 
populations, along with indicators of precarious living conditions, including 
overcrowding and tenement housing. Identifying spatial patterns of pulmonary TB 
can support the design of targeted, community-based case-finding strategies in 
urban settings, particularly in populations at higher social and structural 
risk.

© 2026. The Author(s).

DOI: 10.1038/s41598-026-36462-w
PMID: 41588111

55. Microbiol Spectr. 2026 Jan 26:e0165725. doi: 10.1128/spectrum.01657-25. Online ahead of print.

The antimycobacterial and healing effect of sorafenib through pro-apoptotic and 
immunomodulatory activities.

Rajmani RS(1), Rani N(1), Surolia A(1)(2).

Author information:
(1)Molecular Biophysics Unit, Indian Institute of Science, Bangalore, India.
(2)Dr. Reddy's Institute of Life Sciences, Hyderabad, India.

Tuberculosis is caused by the bacterium Mycobacterium tuberculosis (Mtb). 
Emergence of drug resistance in Mtb requires continuous enrichment of 
anti-tubercular medication. Inclusion of host-directed therapies holds 
considerable promise in this context. Sorafenib (SRB) is a multi-kinase 
inhibitor targeting VEGF receptor kinase, Raf, MEK, and extracellular 
signal-regulated kinase (ERK) signaling cascade to treat several types of 
cancer, including hepatocellular carcinoma. We have previously established that 
SRB allosterically inhibits ornithine acetyltransferase (MtArgJ), an essential 
enzyme in the arginine biosynthesis pathway of Mtb, thereby limiting bacterial 
growth in culture at a minimum inhibitory concentration of 10 µg/mL. The current 
work focuses on how SRB at the dose of 30 mg/kg body wt inhibits the 
pathogenicity and survival of bacteria in a preclinical mouse model of 
tuberculosis by inducing pro-apoptotic and immunomodulatory mechanisms in the 
host. We observed that SRB treatment promotes apoptosis in Mtb-infected and 
-uninfected THP-1 cells, human monocyte-derived macrophages. Concomitantly, SRB 
treatment reduces infection-associated necrosis in the Mtb-infected THP-1 cells. 
We further noted the upregulated expression of pro-apoptotic proteins during SRB 
treatment in preclinical mouse models. In addition, we investigated the 
expression of pro- and anti-inflammatory cytokines and immunomodulation in lung 
tissues treated with SRB. Interestingly, SRB treatment increased the number of 
arginase 1-positive macrophages, which are reckoned to enhance tissue healing. 
In conclusion, our research discloses that SRB is helpful in both lowering the 
tubercular burden and accelerating recovery of damaged tissue by harnessing the 
host immune response.
IMPORTANCE Host-directed therapies hold considerable promise 
for treating drug-resistant Mycobacterium tuberculosis (Mtb). In this context, 
the induction of apoptotic and immunomodulatory responses in the host by 
sorafenib (SRB) is demonstrated here to compromise the survival and pathogenic 
potential of Mtb in a preclinical mouse model of TB and in Mtb-infected and 
-uninfected THP-1 cells. Concurrently, the infection-associated necrosis in the 
Mtb-infected THP-1 cells is also reduced. Furthermore, arginase 1-positive 
macrophages, which are known to enhance tissue healing, are increased in 
SRB-treated groups. Thus, SRB treatment not only lowers the tubercular load but 
also aids in healing damaged tissues by leveraging the host immunity.
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The incremental diagnostic yield of consecutive sputum nucleic acid 
amplification tests (NAATs) for pulmonary tuberculosis (PTB) is not well 
established. We aimed to assess the diagnostic performance of one to three 
consecutive sputum NAATs in a non-high-tuberculosis-burden setting. We 
retrospectively analyzed data from 4,051 patients with suspected PTB in Japan 
between 2010 and 2023. Patients with a positive culture or a positive NAAT 
consistent with clinical findings were classified into the PTB group (n = 290); 
all others were classified into the non-PTB group (n = 3,761). We evaluated the 
cumulative sensitivity and specificity of smear microscopy, NAAT, and culture 
for one, two, and three sputum specimens and compared the time to 
microbiological diagnosis for culture alone versus culture combined with one, 
two, or three sputum NAATs. In the PTB group, a second NAAT substantially 
increased cumulative sensitivity from 53.1% to 63.1% (+10.0%) and shortened the 
mean time to diagnosis from 10.9 to 8.3 days (-2.6 days). A third NAAT provided 
minimal additional benefit, increasing sensitivity to 67.2% (+4.1%) and reducing 
the time to diagnosis to 8.1 days (-0.2 days). In smear-positive PTB, the NAAT 
sensitivity increased from an already high 84.9% with a single test to 97.8% 
with a second test. Similarly, in smear-negative patients, sensitivity increased 
from 23.8% to 31.1%. In a non-high-tuberculosis-burden setting, performing a 
second sputum NAAT significantly improves diagnostic sensitivity and shortens 
the time to diagnosis.
IMPORTANCE The standard diagnostic protocol for pulmonary 
tuberculosis still relies on collecting three consecutive sputum specimens to 
maximize the diagnostic yield of smear and culture. While nucleic acid 
amplification tests (NAATs) have become increasingly important diagnostic tools, 
the incremental value of this approach for sputum NAAT-based diagnosis has 
remained uncertain. In a large cohort from a non-high-tuberculosis-burden 
setting, we show that adding a second sputum NAAT meaningfully improves 
cumulative sensitivity and shortens the mean time to diagnosis, whereas a third 
sputum NAAT provides only modest additional benefit. Notably, a two-sputum NAAT 
strategy optimizes yield irrespective of smear status, achieving saturation in 
smear-positive cases and securing a modest but steady stepwise gain in 
sensitivity for smear-negative patients. Therefore, our findings provide crucial 
evidence to support a two-sputum NAAT strategy to optimize the diagnostic 
workflow for PTB in non-high-tuberculosis-burden settings.
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D,L-endopeptidase RipA is the major peptidoglycan (PG) hydrolase required for 
cell separation in Mycobacterium tuberculosis (Mtb), as RipA defects severely 
hinder cell division and increase antibiotic vulnerability. Despite extensive 
studies, the mechanisms governing Mtb RipA regulation remain controversial and 
poorly understood. Here, we report an integrative structural and functional 
analysis of the Mtb SteAB system, a regulatory transmembrane septal complex 
encoded by adjacent genes Rv1697 (steA) and Rv1698/mctB (steB) that are 
conserved across Mycobacteriales. The separate crystal structures of the 
cytoplasmic core of MtSteA and the periplasmic core of MtSteB in complex with 
the RipA coiled-coil domain (RipACC), along with biochemical evidence that these 
proteins form a stable transmembrane physical complex, define the function of 
the SteAB complex as a regulator of RipA-mediated cell separation in Mtb, 
arguing against a previously proposed role of MctB (Rv1698) as a putative 
mycobacterial outer membrane copper transporter. Our structural findings showed 
that, upon MtSteB binding, RipACC is oriented perpendicular to the membrane, 
bringing its endopeptidase catalytic domain in physical contact with the PG 
layer, while the homodimeric structural core of SteA revealed a conserved 
functional pocket similar to the phosphonucleotide-binding site of thiamine 
pyrophosphokinase. These data, coupled with the in vivo phenotypic analysis of a 
steAB knockout mutant of Cglu, support a model in which the SteAB heterotetramer 
orchestrates the productive positioning of RipA leading to PG hydrolysis 
activation. These findings shed new light on the regulation of mycobacterial 
cell wall remodeling, with implications for understanding Mtb pathogenesis and 
identifying novel antimicrobial targets.
[bookmark: _GoBack]IMPORTANCE Peptidoglycan (PG) is a major component of the bacterial cell wall. A flexible but strong PG mesh encloses the cell, conferring mechanical resistance and preventing cell lysis. This PG mesh is continually remodeled during the bacterial life by the coordinated action of tightly regulated PG-hydrolases and synthetases. Here, we report the structural characterization of the M. tuberculosis SteAB system, which regulates the action of the major enzyme responsible for disassembling the PG mesh to allow daughter cell separation at the end of cell division. The proposed model for the septal control of PG hydrolysis illustrates how the transmembrane SteAB complex can promote enzyme activation and provides structural information that may help target the activation mechanism for antibiotic development.
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BACKGROUND: Multidrug-resistant tuberculosis (MDR-TB) remains a major public 
health challenge in South Asia, which bears a disproportionate global burden. 
Comprehensive, longitudinal analyses of MDR-TB mortality trends, stratified by 
country and sex, with forward-looking projections are limited.
METHODS: We conducted a retrospective analysis using data from the Global Burden 
of Disease Study 2023 to examine age-standardized mortality rates (ASMR) 
attributable to MDR-TB in South Asia and its countries (Bangladesh, Bhutan, 
India, Nepal, Pakistan) from 1990 to 2023. Trends were assessed by sex, and 
estimated annual percentage changes (EAPC) were calculated via log-linear 
regression. Seasonal Autoregressive Integrated Moving Average (SARIMA) models 
were employed to forecast ASMR through 2050, with 95% prediction intervals.
RESULTS: Regional ASMR rose from 0.25 per 100,000 (95% UI: 0.03-0.88) in 1990 to 
a peak of 6.34 (95% UI: 2.56-13.56) in 2010, declining to 3.63 (95% UI: 
0.54-9.80) by 2023, driven predominantly by India and Pakistan. Nepal exhibited 
consistent declines (EAPC: -2.44%; 95% CI: -3.21 to -1.66), while Pakistan 
showed the highest increase (EAPC: 6.16%; 95% CI: 3.21-9.19). Males consistently 
had higher ASMR across all settings. Forecasts suggest continued declines toward 
near-elimination in Bangladesh, Bhutan, and Nepal, but potential substantial 
rebounds in India, Pakistan, and regionally, with upper prediction intervals 
exceeding 20-40 per 100,000 by 2050 in high-burden scenarios.
CONCLUSION: Despite progress in some countries, MDR-TB mortality remains 
elevated in populous nations, with persistent male excess. Projections highlight 
risks of resurgence without intensified interventions. These findings underscore 
the urgent need for tailored, gender-sensitive strategies and enhanced regional 
collaboration to achieve End TB targets in South Asia.
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Though tuberculosis (TB) is an ancient pathogen, diagnosis remains challenging. 
Distinguishing pulmonary tuberculoma, a rare manifestation of TB, from lung 
cancer is critical. We report an 85-year-old woman with a smoking history and 
TB-endemic exposure, presenting with fatigue and anorexia. Imaging revealed a 
solitary pulmonary nodule (SPN), with biopsy confirming TB.
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Mycobacterium tuberculosis (MTB), the causative agent of tuberculosis (TB), 
remains a major global health challenge, exacerbated by the rise of 
multidrug-resistant (MDR) and extensively drug-resistant (XDR) strains. 
Limitations in current antibiotic therapies have intensified interest in 
alternative antimicrobials, including plant-derived phytochemicals. Essential 
oils (EOs), with their complex chemical composition and long-standing 
traditional use, represent promising candidates for novel anti-TB agents. This 
study conducted a systematic review and meta-analysis to evaluate the in vitro 
antimycobacterial activity of plant-derived EOs. Following PRISMA guidelines, 
four major databases, Scopus, MEDLINE Central/PubMed, Embase, and Web of 
Science, were searched through May 31, 2025, and 31 eligible studies were 
included after screening and quality assessment. Descriptive and comparative 
analyses of minimum inhibitory concentrations (MICs) were performed using R 
software. The results revealed substantial variability in EO efficacy across 
plant species and geographic origins. The most potent activity was observed in 
Euclea sp. and Croton sp., which showed exceptionally low MICs of 1 μg/mL and 
4.88 μg/mL, respectively. In contrast, EOs from Dichrostachys cinerea, Dorstenia 
elliptica, Imperata cylindrica, Mondia whitei, Pentadiplandra brazzeana, and 
Tetrapleura tetraptera exhibited weaker effects, with MICs up to 2048 μg/mL. 
Plant anatomical sources also influenced activity, with leaves and stems showing 
higher efficacy than roots and fruits. Overall, these findings highlight the 
therapeutic potential of specific EOs as adjunct or alternative treatments for 
DR-TB. Further studies involving compound standardization, and in vivo 
validation are necessary to support their development into clinically applicable 
anti-TB agents.
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BACKGROUND: Cavitary lung disease caused by Mycobacterium tuberculosis (TB) and 
nontuberculous mycobacteria (NTM) presents overlapping radiologic features but 
potentially distinct immunopathologic mechanisms. Macrophage polarization and 
prothymosin-α (PTMA) expression may contribute to disease progression, but their 
roles in surgically treated patients remain unclear.
METHODS: We retrospectively analyzed 33 patients who underwent pulmonary 
resection for TB (n = 17) or NTM (n = 16) infection. Clinical characteristics, 
CT-based cavity wall thickening scores, and immunohistochemical staining for 
PTMA, CD68, iNOS, and Arginase-1 were compared. A monocyte migration assay was 
also performed to evaluate PTMA function.
RESULTS: NTM patients exhibited lower body mass index and fewer comorbidities 
than TB patients but had a higher relapse rate. Cavity wall thickness correlated 
with increased PTMA and CD68 expression, particularly in NTM lesions. No 
significant difference in iNOS or Arginase-1 expression or M1/M2 ratio was 
observed. M. kansasii was more often linked to severe cavitary disease. PTMA 
enhanced monocyte migration in a dose-dependent manner in vitro.
CONCLUSION: Radiologic cavity wall thickness may reflect underlying immune 
dynamics, particularly in NTM. PTMA and CD68 are associated with immune 
activation and cavity progression in chronic mycobacterial infections. PTMA may 
serve a dual role as both a histologic marker and a functional regulator of 
monocyte recruitment. Immunohistochemical analysis revealed no clear M1/M2 
polarization shift, suggesting a non-classical or depolarized macrophage 
phenotype. These findings underscore the potential of PTMA as both a tissue 
marker and a bioactive mediator in chronic pulmonary infection.
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Tuberculosis continues to be a severe public health problem in the country, with 
high incidence and mortality rates, especially among vulnerable populations. The 
introduction of bedaquiline into the Unified Health System (SUS) in 2021 
represented significant progress, but it also reveals the need for a 
comprehensive approach to ensure equitable access to treatment. This 
longitudinal case study, carried out from 2018 to 2024, analyzes the barriers 
that prevent the public production of bedaquiline in Brazil. The study describes 
the epidemiological scenario of tuberculosis and characterizes the bedaquline 
market, with data on medicine marketing authorization, production, acquisitions, 
and patent landscape. The study explores the barriers that prevent the public 
production of bedaquiline, discusses intellectual property issues, and analyzes 
the impact of a monopoly on prices and access to the medicine. The analysis 
concludes that the public production of bedaquiline is essential for the 
sustainability of access to drug-resistant tuberculosis treatment in Brazil, 
reducing costs and ensuring the availability of the medicine for all patients.
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Beyond Malignancy and Reflux: Laryngeal Tuberculosis Diagnosed in a Patient 
Presenting With Chronic Dysphonia.
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Laryngeal tuberculosis (TB) is a rare extrapulmonary manifestation of TB. 
Patients often present with non-specific laryngeal complaints and may not have 
pulmonary TB, which was previously almost always associated with laryngeal TB. 
This case report describes a patient who initially presented with non-specific 
symptoms of chronic voice hoarseness and dry cough, who was initially diagnosed 
with pneumonia. Subsequent otorhinolaryngological evaluation was performed, 
which showed exudative laryngeal lesions with edema and narrowing of the 
supraglottis and glottis. The patient underwent urgent fiberoptic intubation to 
secure the airway, followed by a panendoscopy and biopsy of the laryngeal 
lesions. Microbiological testing and histopathological examination confirmed the 
diagnosis of laryngeal TB. The patient was also noted to have pulmonary TB 
involvement on chest radiographs. The patient was noted to have poorly 
controlled diabetes mellitus that was newly diagnosed, which is a significant 
risk factor for laryngeal TB. This case report highlights the ease of 
misdiagnosis and provides clinicians with a review of the epidemiology, clinical 
characteristics, diagnostic evaluation, and management of laryngeal TB. 
Additionally, it draws attention to the possibility of acute airway compromise 
in laryngeal TB, which is not widely reported in the literature. Laryngeal TB 
remains a relevant differential diagnosis for patients with chronic laryngeal 
symptoms, and clinicians should not exclude TB as a diagnosis even in developed 
or non-endemic regions.
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Thyroid tuberculosis (TB) is a rare form of extrapulmonary infection that can 
mimic thyroid neoplasms. Diagnosis is challenging due to nonspecific imaging and 
cytology. We report a case of a 77-year-old female with a history of subtotal 
gastrectomy for gastric adenocarcinoma. Surveillance CT revealed 
right-lobe-predominant thyroid enlargement causing tracheal compression. 
Ultrasound showed a multinodular goitre with a 4.1-cm solid nodule (Thyroid 
Imaging Reporting and Data System (TI-RADS) 3) and a 1.7-cm hypoechoic nodule 
(TI-RADS 4). Fine-needle aspiration cytology (FNAC) of the smaller nodule 
suggested a follicular neoplasm. The right thyroid lobectomy was performed. 
Histology revealed a follicular adenoma with epithelioid granulomas, and 
polymerase chain reaction (PCR) confirmed Mycobacterium tuberculosis (M. 
tuberculosis) complex DNA. The patient completed standard anti-tuberculosis 
therapy and remained asymptomatic at eight months of follow-up. TB should be 
considered in patients with nodular thyroid disease, particularly when 
granulomatous inflammation or compressive symptoms are present. Molecular 
testing facilitates accurate diagnosis, guides therapy, and helps avoid 
unnecessary surgery.
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Mycobacterium decipiens Infection in Patient Receiving Anti-TNF-α Therapy, 
France, 2024.

Destoop JC, Poignon C, Danjou W, Bleibtreu A, Pourcher V, Monsel G.

Mycobacterium decipiens is a newly identified species with high genomic 
similarity to M. tuberculosis. We report a cutaneous M. decipiens infection in a 
patient in France who had inflammatory bowel disease being treated with 
anti-tumor necrosis factor-α therapy. The infection was successfully treated 
with an oral antimicrobial regimen.
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BACKGROUND: Pulmonary infections caused by Mycobacterium tuberculosis (MTB) and 
nontuberculous mycobacteria (NTM) present significant clinical challenges due to 
overlapping symptoms and different treatments. In particular, accurate 
identification of NTM species such as Mycobacterium avium complex (MAC) and 
Mycobacterium abscessus complex (MABC) is essential, as these species show drug 
susceptibility profiles that differ markedly from MTB. However, conventional 
culture-based diagnostics are time-consuming, and current molecular assays often 
lack resolution and rely heavily on sputum specimens. To address these 
limitations, liquid biopsy using bacterial-derived circulating cell-free DNA 
(cfDNA) offers a minimally invasive alternative, and CRISPR/Cas12a technology 
provides the sensitivity required to detect its low levels.
RESULTS: We developed CADEM (CRISPR-Assisted Detection via Enrichment of 
Mycobacterium-derived cfDNA using Microfluidic technology), a streamlined 
diagnostic system that integrates microfluidic cfDNA enrichment, targeted 
amplification, and CRISPR/Cas12a-based detection. The microfluidic platform 
enables high-yield recovery of cfDNA from large-volume clinical samples without 
the need for cell lysis. Optimized Cas12a-crRNA complexes enable highly 
sensitive and specific detection of MAC-, MABC-, and MTB -specific amplicons, 
achieving 10- to 100-fold greater sensitivity than end-point PCR and probe-based 
real-time PCR. In a validation set of 20 clinical specimens (7 positives and 13 
healthy controls), CADEM identified all MAC, MABC, and MTB cases with full 
accuracy and no false positives. The CRISPR detection step produced a clear 
fluorescence readout within 20 min and, together with enrichment and 
amplification, delivered species-level results within a 2-h workflow.
SIGNIFICANCE: CADEM offers an accurate and streamlined molecular approach for 
distinguishing MAC, MABC, and MTB at the species-level to support appropriate 
diagnosis and treatment. By combining microfluidic cfDNA enrichment with 
CRISPR-based detection, CADEM enables efficient analysis from liquid biopsy 
samples for pulmonary disease diagnosis. The system is also compatible with 
isothermal amplification, supporting future adaptation for point-of-care testing 
in resource-limited settings.
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BACKGROUND: Tuberculous osteitis is a chronic, granulomatous bone infection that 
frequently results in impaired bone healing following surgery. Despite surgical 
intervention and prolonged anti-tuberculous therapy, complete bone regeneration 
often remains unachieved, contributing to subsequent orthopedic complications.
AIM: To investigate the efficacy and safety of pamidronate in promoting bone 
regeneration following surgical treatment of experimental animal tuberculous 
osteitis.
METHODS: A controlled randomized basic study of rabbit femoral tuberculosis 
induced by Mycobacterium tuberculosis strain H37Rv included surgical removal of 
infected tissue and implantation of osteoinductive bone grafts with the 
following animal allocation to one of three groups: (1) Bisphosphonates alone; 
(2) Bisphosphonates combined with anti-tuberculous therapy; and (3) 
Anti-tuberculous therapy alone. The control group consisted of animals that 
received no surgical or medical treatment. Clinical evaluations, biochemical 
markers, micro-computed tomography imaging, and histomorphometry analyses were 
conducted at 3 months and 6 months postoperatively.
RESULTS: Pamidronate treatment significantly reduced early implant resorption, 
increased osteoblastic activity, improved trabecular bone regeneration, and 
maintained graft integrity compared to the anti-tuberculous therapy-only group. 
Histologically, pamidronate led to enhanced vascular remodeling and increased 
bone matrix formation. Crucially, bisphosphonate therapy demonstrated safety, 
compatibility with anti-tuberculous medications, and did not exacerbate 
tuberculous inflammation. Furthermore, micro-computed tomography analysis 
revealed a significant increase in trabecular thickness and density in 
pamidronate-treated groups, underscoring the anabolic effects of 
bisphosphonates. Morphometric evaluation confirmed a marked reduction in 
osteoclast number and activity at graft interfaces. These combined radiological, 
histological, and biochemical data collectively demonstrate the efficacy of 
pamidronate as an adjunctive agent in enhancing bone repair outcomes following 
surgical intervention for tuberculous osteitis.
CONCLUSION: A single intravenous dose of pamidronate significantly enhances bone 
regeneration and prevents implant resorption following surgical treatment of 
tuberculous osteitis. The following prospective studies are needed.
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Designing integrated care models for mental health and tuberculosis in Pune, 
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perspectives.
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People with tuberculosis (TB) and TB survivors are at increased risk for mental 
health (MH) conditions. Better management of conditions like depression can 
improve adherence to TB treatment, and integrating MH care into TB treatment may 
reduce the MH treatment gap and improve outcomes. This qualitative study 
explored design characteristics for integrated MH-TB care in Pune, India. Data 
collection involved in-depth interviews (n = 25) with TB survivors with lived 
experience of MH conditions, their family members, and TB and MH providers. Data 
collection and analysis were guided by the Consolidated Framework for 
Implementation Research, and journey maps illustrated patient experiences. 
Participants shared suggestions for integrated care models, advantages and 
barriers to integration, intervention delivery agents, and local perceptions of 
MH conditions. Barriers included limited awareness about MH and perspectives 
about MH treatment, which were limited to consuming medication. Suggestions for 
integrated interventions included raising awareness about MH conditions and 
existing MH services among TB providers, regular MH screening and counseling for 
people with TB, and engaging TB survivors to share their experiences with 
patients in group settings. These insights highlight the importance of working 
with people with lived experience and understanding patient journeys to inform 
intervention implementation and sustainability.
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Upper gastrointestinal bleeding (UGIB) is a common medical emergency, most often 
caused by peptic ulcer disease, variceal rupture, or severe erosive mucosal 
injury. However, rare etiologies like vascular malformations or infectious 
processes, including tuberculosis, may also result in severe and 
life-threatening hemorrhage. Mediastinal tuberculosis with esophageal 
involvement is an exceptionally rare cause of UGIB. We report a case of a 
43-year-old man admitted for massive hematemesis and hemodynamic instability. 
Endoscopy revealed a large ulcer in the mid-esophagus with active bleeding. 
Endoscopic ultrasound and contrast-enhanced CT demonstrated a complex 
esophago-mediastinal lesion with fistulous communication and a pseudoaneurysm of 
the right bronchial artery. Despite multiple non-diagnostic endoscopic and 
surgical biopsies, endobronchial ultrasound-guided transbronchial needle 
aspiration (EBUS-TBNA) identified necrotizing granulomatous inflammation 
consistent with tuberculosis. Transarterial embolization was performed 
successfully to control bleeding, followed by initiation of standard 
anti-tuberculosis therapy. The patient's clinical and radiological outcomes were 
favorable over follow-up. Mediastinal tuberculosis with esophageal extension is 
a rare but important differential diagnosis in patients presenting with 
unexplained UGIB. This case highlights the diagnostic value of EBUS-TBNA in 
identifying deep mediastinal tuberculosis when conventional biopsies are 
inconclusive and the role of transarterial embolization as an effective 
hemostatic intervention. Early multidisciplinary management is essential to 
ensure both etiologic treatment and prevention of recurrence.
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BACKGROUND: Tuberculosis infection affects an estimated one-quarter of the 
global population and represents a key target for TB elimination strategies. 
While interferon-gamma release assays (IGRAs) such as QuantiFERON-TB Gold Plus 
(QFT-Plus) are WHO-endorsed, they remain logistically complex in low-resource 
settings. This study evaluates the performance of the AFIAS IGRA-TB, a 
qualitative fluorescence immunoassay (FIA), compared to QFT-Plus in Paraguay.
METHODS: A cross-sectional diagnostic accuracy study was conducted from January 
to May 2025 among 210 individuals aged 18-59 years within the Barrio Obrero 
healthcare network in Asunción, Paraguay. Participants were stratified into 
three TB risk groups: low-risk (no known exposure), high-risk (close contacts 
and incarcerated individuals), and active TB cases. Blood samples were tested 
with both AFIAS and QFT-Plus assays. Discordant results were retested after six 
to eight weeks. Concordance was assessed using Cohen's Kappa; quantitative 
correlations and ROC curves were also analysed.
RESULTS: Of 210 participants, 75.2% were male. Overall positivity rates were 
38.5% for QFT-Plus and 37.0% for AFIAS, with an agreement of 89.0% (κ = 0.767; 
p < 0.0001). Strong concordance was observed in high-risk groups. Among 23 
discordant cases, retesting confirmed the initial AFIAS result in 5 cases and 
QFT-Plus in 3; 7 remained discordant. Spearman correlation showed strong, 
significant association between quantitative values. ROC analysis yielded an AUC 
of 0.890 for AFIAS.
CONCLUSION: AFIAS IGRA-TB demonstrates comparable performance to QFT-Plus with 
operational advantages, suggesting it is a viable diagnostic alternative for TB 
infection, particularly in decentralized or resource-limited settings.
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BACKGROUND: Severe tuberculosis (TB) is a major cause of critical illness and 
death in people living with HIV (PLWH) worldwide. Despite this, the 
immunopathology of severe HIV-associated TB (HIV/TB) is poorly understood. We 
aimed to identify an immunopathologic signature of severe HIV/TB in sub-Saharan 
Africa.
SETTING: We analyzed proteomic data from two prospective observational cohorts 
of adults hospitalized with severe undifferentiated infection in Uganda: an 
urban discovery cohort (Entebbe, N=241) and a rural validation cohort (Tororo, 
N=253).
METHODS: Soluble immune-related proteins were quantified in serum using Olink 
proteomics. Participants were stratified into three HIV/TB phenotypes: 
HIV-negative without TB, PLWH without TB, and PLWH with microbiologically 
diagnosed TB. We applied ordinal random forest models in the discovery cohort to 
identify proteins strongly predictive of progressive HIV/TB phenotype. The top 
10 ranked proteins were then analyzed using multivariable linear regression 
models in both the discovery and validation cohorts to quantify their 
associations with HIV/TB phenotype.
RESULTS: In both cohorts, PLWH with microbiologically diagnosed TB were at 
highest risk of physiological instability and death. An eight-protein signature 
reliably distinguished this phenotype, reflecting mediators of 
macrophage/dendritic cell activation (LAMP3), NK-and T-cell stimulation and 
cytotoxicity (CD70, CRTAM), B-cell activation (IGLC2), protease-mediated tissue 
injury (PRSS2), dysregulated coagulation (SERPINA5), extracellular matrix 
remodeling (EFEMP1), and GH/IGF axis dysregulation (IGFBP3).
CONCLUSIONS: We identified an immunologic signature of severe HIV-associated TB 
defined by mediators of macrophage/dendritic cell and cytotoxic lymphocyte 
activation, extracellular matrix remodeling, and dysregulated coagulation. These 
findings offer new insight into HIV/TB pathobiology and highlight potential 
targets for host-directed therapies in this high-risk population.
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BACKGROUND: One major challenge in the implementation of household contact 
investigation (HCI) for tuberculosis (TB) in high burden settings is finding 
contact persons in the home for screening. Conducting HCI during evenings, 
weekends, or holidays, particularly in settings with high levels of poverty, may 
improve effectiveness and implementation.
METHODS: We conducted a pragmatic, individually randomized controlled trial of 
HCI for TB at two sites in South Africa, comparing the effectiveness of two 
novel strategies for timing (during evenings and weekends in an urban area and 
during three annual holiday periods in a rural area) to weekday working hours. 
The primary outcome was the number of secondary cases identified and started on 
TB treatment per index participant, comparing novel versus standard timing at 
each site. Clinicaltrials.gov registration: NCT04520113.
FINDINGS: From September 2020 to August 2023, we randomized 1335 index 
participants with TB in Limpopo to receive standard HCI and 666 to receive 
holiday = based HCI, and 1616 to receive standard HCI and 805 to receive 
evening/weekend HCI in Soshanguve. In Limpopo, standard HCI and holidy-based HCI 
and resulted in 0.6 and 0.7 secondary TB diagnoses started on treatment per 100 
index participants, respectively (difference: 0.1 [95% CI: -0.7, 0.8, p = 
0.84]). In Soshanguve, evening/weekend-based HCI and standard HCI generated 0.4 
and 0.6 diagnoses started on TB treatment per 100 index participants, 
respectively (difference 0.3 [95% CI: -0.8, 0.4, p = 0.54]).
INTERPRETATION: HCI conducted either during evenings/weekends or during holiday 
did not increase effectiveness compared to HCI conducted during weekday working 
hours.
FUNDING: Funding was provided by the United States National Institute of Allergy 
and Infectious Diseases (Grant # 5R01AI147681).
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Dextrocardia is one of the rarest cardiopulmonary conditions worldwide and has 
physical health complications such as a risk of repeated upper respiratory tract 
infections. Our study highlights the incidental diagnosis of pulmonary 
tuberculosis in a patient not previously known to have dextrocardia and 
highlights the need for testing for tuberculosis in a case of chronic cough, 
especially in low- and middle-income countries. Prompt testing also contributes 
to adequate antimicrobial stewardship and saves lives.
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BACKGROUND: Incarceration is a leading driver of tuberculosis in Latin America. 
Active case-finding in prisons may reduce population-wide tuberculosis burden, 
but optimal strategies and cost-effectiveness remain uncertain.
METHODS AND FINDINGS: Using dynamic transmission models calibrated to Brazil, 
Colombia, and Peru, we simulated annual or biannual (twice-yearly) prison-wide 
screening, alone or combined with entry and exit screening from 2026-2035. We 
evaluated four algorithms: 1) symptom screening, 2) chest X-ray with 
computer-aided detection (CXR-CAD), 3) symptoms and CXR-CAD (follow-up testing 
if either is positive) and 4) GeneXpert Ultra with pooled sputum. Individuals 
screening positive then received individual Xpert. We projected impacts on 
within-prison and population-level tuberculosis incidence in 2035, along with 
discounted costs (2023 USD) and disability-adjusted life years (DALYs). Model 
projections showed that combined entry, exit, and biannual screening with 
CXR-CAD was highly impactful and cost-effective across countries, reducing 
tuberculosis incidence by 62-87% in prisons and 18-28% population-wide. Compared 
to only biannual CXR-CAD (the next best strategy), the incremental cost per DALY 
averted of adding entry and exit screening was $2984 (Brazil), $2925 (Colombia), 
and $645 (Peru). Adding symptom screening to CXR-CAD marginally increased 
benefit and was only cost-effective in Peru's higher-incidence prisons. Biannual 
screening alone remained cost-effective at prison incidence levels well below 
national averages. In settings without CXR-CAD, pooled Xpert was an impactful, 
cost-effective alternative.
CONCLUSIONS: These modeling results support immediate national-level adoption of 
prison-wide tuberculosis screening twice-yearly and at entry and exit. Screening 
should begin with available methods while building capacity for CXR-CAD, the 
most cost-effective algorithm.
AUTHOR SUMMARY: Why was this study done?: In Latin America, rising incarceration 
has fueled the tuberculosis epidemic, with extremely high infection rates among 
people deprived of liberty. These effects extend beyond prison walls, driving 
tuberculosis spread in outside communities.Interventions targeted to prisons may 
have an outsized impact on reducing tuberculosis in the broader population.The 
World Health Organization strongly recommends systematic screening for 
tuberculosis in prisons, but there is little evidence on how often to screen, 
which methods to use, and whether these approaches are cost-effective across 
different country contexts.What did the researchers do and find?: We developed 
mathematical models using data from Brazil, Colombia, and Peru to simulate 
different prison-based tuberculosis screening strategies and project their 
health impacts and costs.We compared prison-wide screening once or twice a year, 
screening at prison entry or exit, and combinations of these approaches. We also 
compared different screening methods using symptoms, chest X-ray with 
computer-aided detection (CXR-CAD), or pooled molecular testing (GeneXpert 
Ultra).The models projected that combining entry, exit, and twice-yearly 
prison-wide screening with CXR-CAD would be highly impactful and cost-effective 
in all three countries. This strategy could substantially reduce tuberculosis in 
prisons and in the general population.Twice-yearly prison-wide screening 
remained cost-effective even in prisons with much lower tuberculosis rates than 
national averages.CXR-CAD was the optimal screening method, but pooled molecular 
testing was also impactful and cost-effective where CXR-CAD was not 
available.Implications of all the available evidence: Systematic screening in 
prisons, twice-yearly and at entry and exit, is projected to be highly impactful 
and cost-effective across different settings in Latin America.These findings 
support urgent adoption of intensive prison-based tuberculosis screening 
throughout the region, starting with the best available diagnostic tools while 
investing in CXR-CAD.
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Hidden in plain sight: Extrapulmonary manifestations of tuberculosis in Asia.
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Extrapulmonary tuberculosis represents 15-20% of all tuberculosis infections and 
can involve nearly any organ, earning tuberculosis a reputation as one of the 
great mimickers in medicine. Imaging plays a critical role in diagnosing 
extrapulmonary tuberculosis, which presents with a wide range of manifestations. 
We present a pictorial essay comprising cases from Asia, where tuberculosis 
remains endemic, illustrating the imaging characteristics of extrapulmonary 
tuberculosis with a focus on thoracoabdominal pathology. Differential diagnoses 
that exhibit similar imaging findings are also discussed. We aim to raise 
awareness among radiologists about the importance of considering extrapulmonary 
tuberculosis for accurate diagnosis and timely management.

© The Author(s) 2026.
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Barriers and facilitators of implementing public-private mix approaches for 
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populations in Ghana: a qualitative study.
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BACKGROUND: In Ghana, although free tuberculosis (TB) services are provided at 
public facilities, the TB case detection rate is still lower than anticipated. 
To enhance TB case detection, private community healthcare providers and the 
National Health Insurance Scheme (NHIS) have been involved using a 
Public-Private Mix (PPM) model, which includes active case finding (ACF) and 
access to insurance. This study examines the facilitators and barriers to 
implementing a PPM model that aims to expand ACF and provide health insurance to 
newly diagnosed TB patients among at-risk populations in two Ghanaian cities.
METHODS: This was an exploratory qualitative study based on 54 TB patient exit 
interviews, key informant interviews from seven sub-metro TB coordinators and 44 
facility-level TB coordinators, and six focus group discussions were held, 
comprising four with health workers (n = 53) and two with volunteers (n = 18). 
We conducted a thematic content analysis and, based on the key themes 
identified, we applied the Consolidated Framework for Implementation Research 
(CFIR) to structure the themes across five domains.
RESULTS: Implementation of the PPM model was facilitated by strong stakeholder 
collaboration, adaptable screening procedures, adequate diagnostic resources, 
and effective supervision. However, delays in NHIS reimbursements, limited 
registration logistics, weak intersectoral communication, and high staff 
turnover constrained implementation. While community engagement and the 
integration of TB screening into routine care enhanced uptake, persistent 
financial and operational barriers limited the program's sustainability.
CONCLUSION: The PPM model increased TB case detection and expanded insurance 
coverage but was limited by structural inefficiencies, especially within NHIS 
operations. Future efforts should address systemic misalignments, support 
healthcare workers, and improve NHIS-private provider collaboration. Recognizing 
facilitators and barriers can help policymakers, TB program managers, NHIS 
officials, and partners plan more effective PPM models to boost active case 
finding in Ghana and similar settings.

© 2026 Hayibor, Kenu, Bandoh, Owusu-Arthur, Odikro, Mensah, Awalime, 
Asante-Poku, Ivanova, Rachow and Hanson-Nortey.
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Background/Objectives: Tuberculosis (TB) remains the leading cause of death from 
a single infectious agent worldwide. In line with the World Health 
Organization's (WHO) goal to end TB by 2035, the rapid development and clinical 
implementation of new, effective vaccines is urgently needed. To support global 
TB control efforts, we developed a novel candidate subunit multistage vaccine. 
Methods: This vaccine incorporates multiple Mycobacterium tuberculosis antigens 
expressed during both dormant and active stages of infection, fused into a 
single recombinant protein (ESAT6-CFP10-Ag85A-Rv2660c-Rv1813c). The antigen was 
encapsulated in biodegradable poly(D,L-lactide-co-glycolide) (PLGA) 
nanoparticles along with the pattern recognition receptor (PRR) agonists 
monophosphoryl lipid A (MPLA) and muramyl dipeptide (MDP), which function as 
adjuvants. Results: Using a mixed intramuscular/nasal prime-boost regimen, the 
vaccine elicited a mixed Th1/Th17 cell-mediated immune response, as well as a 
robust humoral response characterized by sustained systemic IgG (lasting at 
least one year) and prominent local secretory IgA. The vaccine demonstrated 
protective efficacy as a prophylactic booster following BCG priming in both 
murine and guinea pig models and was also effective in a therapeutic setting in 
a murine infection model. Conclusions: The results of this study provide 
empirical evidence that multistage tuberculosis vaccines represent a promising 
strategy for achieving global TB control.
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Tuberculosis (TB) remains a leading infectious killer, increasingly complicated 
by multidrug-resistant (MDR) and extensively drug-resistant (XDR) disease; 
current regimens, although effective, are prolonged, toxic, and often fail to 
reach intracellular bacilli in heterogeneous lung lesions. This narrative review 
synthesizes how next-generation antimycobacterial strategies can be translated 
"from molecule to patient" by coupling potent therapeutics with delivery 
platforms tailored to the lesion microenvironment. We survey emerging 
small-molecule classes, including decaprenylphosphoryl-β-D-ribose 2'-epimerase 
(DprE1) inhibitors, mycobacterial membrane protein large 3 (MmpL3) inhibitors, 
and respiratory chain blockers, alongside optimized uses of established agents 
and host-directed therapies (HDTs). These are mapped to inhalable and 
nanocarrier systems that improve intralesional exposure, macrophage uptake, and 
targeted release while reducing systemic toxicity. Particular emphasis is placed 
on pulmonary dry powder inhalers (DPIs) and aerosols for direct lung targeting, 
stimuli-responsive carriers that trigger release through pH, redox, or enzymatic 
cues, and long-acting depots or implants that shift daily dosing to monthly or 
quarterly schedules to enhance adherence, safety, and access. We also outline 
translational enablers, including model-informed pharmacokinetic/pharmacodynamic 
(PK/PD) integration, device formulation co-design, manufacturability, regulatory 
quality frameworks, and patient-centered implementation. Overall, aligning 
stronger drugs with smart delivery platforms offers a practical pathway to 
shorter, safer, and more easily completed TB therapy, improving both individual 
outcomes and public health impact.
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The incidence of tuberculosis disease (TBD) in New Brunswick (NB) is low but has 
been rising over the past decade. Analyzing these trends can help identify 
specific risk factors and transmission patterns to guide targeted public health 
strategies. This study aimed to provide a comprehensive and detailed 
characterization of TBD in NB by examining data from 1 January 2002, to 31 
December 2024. All TB patients with Mycobacterium tuberculosis complex (MTBC) 
clinical isolates identified in NB healthcare facilities were eligible for 
inclusion in the study. We analyzed demographic, drug susceptibility, and 
24-locus Mycobacterial Interspersed Repetitive Unit-Variable Number Tandem 
Repeat (MIRU-VNTR) data from 166 patients. Most MTBC isolates were 
pan-susceptible to first-line anti-tuberculosis drugs (90.9-98.1%), with 2.4% 
showing multidrug resistance. The MIRU-VNTR demonstrated a high discriminatory 
power of 0.9982 and a low clustering rate of 20.4%. Two samples from the same 
patient, collected seven years apart, showed different genetic profiles, 
suggesting that the second episode was a new infection. The most prevalent MTBC 
lineage was East African Indian (n = 23, 13%). This study provides early 
insights into TB trends in NB, including what may be the first recorded case of 
TB reinfection in NB. Our findings will help guide future TB research, policies, 
and public health interventions in the region.
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Bovine tuberculosis is a zoonotic infectious disease of cattle caused by the 
bacterium Mycobacterium bovis. In adult cattle, transmission is mainly via the 
respiratory route, whereas, in young calves, oral infection is also common. 
Congenital tuberculosis is rare. The purpose of this study was to describe in 
utero infection of a bovine stillbirth. The fetus was necropsied and tissue 
samples were processed for histopathology, bacteriology and PCR; a sample of the 
isolated strain was genotyped using spoligotyping. The whole herd was tuberculin 
skin tested and the dam's serum was also assessed for the presence of antibodies 
against bovine tuberculosis with indirect ELISA. The macroscopic findings in 
different organs were consistent with tuberculosis. The histopathology 
demonstrated typical granulomatous lesions in the liver, spleen, hepatic and 
mediastinal lymph nodes. Acid-fast bacilli were observed in the smears stained 
using the Ziehl-Neelsen method. The colonies isolated were PCR-positive for 
IS6110 and the spoligotype corresponded to SB0140. The dam of the stillborn was 
positive for indirect ELISA and reacted to a single caudal skin test with bovine 
tuberculin. The fetal infection in utero with Mycobacterium bovis was confirmed 
through necropsy, histopathology and bacteriology, reinforcing the importance of 
testing young animals.
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Immune dysregulation is a hallmark of human immunodeficiency virus (HIV) 
infection, characterized by persistent immune activation and systemic 
inflammation that drive T cell exhaustion and senescence, contributing to 
disease progression and non-AIDS comorbidities, most notably tuberculosis (TB). 
With rising HIV prevalence, the incidence of HIV-TB co-infection continues to 
rise, highlighting the need to understand their immunopathological interplay. 
This narrative review aims to examine the association between immune 
dysregulation in HIV-TB co-infection, with a focus on cytokine profiles and 
immunological biomarkers. Relevant literature was retrieved from multiple 
databases, with evidence demonstrating differential expression of 
cytokines-IL-17A, IFN-γ, TNF, IL-10, IL-6, IL-4, and IL-2-and T cell activation 
markers, such as CD38 and HLA-DR on CD4+ T cells in latent and active TB among 
HIV-infected individuals. These immune mediators are consistently co-expressed 
at higher levels in active TB compared to latent TB, suggesting heightened 
immune activation of both innate and adaptive immune responses in HIV-TB 
co-infection. However, these findings are largely based on observational data, 
and the precise mechanism by which cytokine and T cell biomarker dysregulation 
contributes to HIV-TB pathogenesis remains incompletely understood, underscoring 
the need for larger, mechanistic studies to address these gaps in the pathogenic 
pathway.
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Clinical indicators for pulmonary tuberculosis (PTB) among patients with 
community-acquired pneumonia (CAP) have been derived from studies on younger or 
middle-aged populations in high TB-burden countries. However, diagnostic clues 
specific to older adults remain insufficiently validated. This multicenter 
prospective observational study aimed to identify the clinical features that can 
help differentiate PTB from CAP among older patients. We enrolled patients aged 
≥ 65 years who were diagnosed with PTB or non-TB CAP between September 2023 and 
September 2025. Clinical data-including demographics, symptoms, and laboratory 
findings, previously reported as potential discriminators of PTB-were compared 
between the two groups. Of 233 patients included, 57 (24%) were diagnosed with 
PTB. No significant difference in sex was observed between the PTB and non-TB 
CAP groups. The PTB group was older and had a poorer performance status than the 
CAP group. On multivariate logistic regression analysis, PTB was significantly 
and independently associated with weight loss (aOR 8.17, p < 0.001); symptoms 
lasting ≥ 2 weeks (aOR 5.79, p < 0.001); and absence of general fatigue (aOR 
0.19, p < 0.001) and dyspnea (aOR 0.19, p = 0.002) but not with night sweats and 
hemoptysis. These clinical features may be valuable indicators of PTB in older 
adults and inform tuberculosis control strategies in regions expected to have 
accelerated population aging.
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Tuberculosis is still one of the leading infectious causes of morbidity and 
mortality worldwide. Rapid diagnosis is essential for effective treatment and 
control of tuberculosis transmission. In recent years, nucleic acid 
amplification tests (NAATs), such as GeneXpert MTB/RIF, BD MAX™, Xpert 
MTB/RIF-Ultra, have significantly improved tuberculosis diagnostics. However, 
they mainly require expensive and advanced equipment. The aim of our study was 
to assess the usefulness of the novel RITA MTBC assay in this diagnostic 
context. A total of 61 clinical specimens were tested using the RITA MTBC assay 
in comparison with established molecular diagnostic platforms (GeneXpert and BD 
MAX™), used as molecular reference assays. Culture and microscopy were performed 
as part of initial clinical assessment, but the comparative analysis focused on 
molecular assays to provide a relevant evaluation of diagnostic performance. 
Among 31 samples previously identified as positive for M. tuberculosis DNA, the 
assay correctly detected 30 (LOT HPA01/20230601) and 29 (LOT HPA01/20230602). Of 
30 negative samples, 28 and 30 were confirmed negative for the respective lots. 
These results correspond to an average sensitivity of 95% and an average 
specificity of 97%. The kit demonstrated diagnostic performance that meets 
requirements for molecular testing in tuberculosis, with sensitivity and 
specificity comparable to established platforms, although further validation on 
larger sample sets is necessary. Nevertheless, its excellent specificity, rapid 
turnaround time, and operational simplicity, make it especially well-suited for 
decentralized or resource-limited settings. These findings underscore the 
potential of RITA MTBC as a valuable diagnostic tool in both routine clinical 
settings and in populations with limited access to healthcare.
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Rifampicin-resistant tuberculosis (RR-TB) remains a major threat to global TB 
control, primarily driven by mutations in the rpoB gene of Mycobacterium 
tuberculosis (Mtb). Most resistance-conferring mutations occur within the 
81-base pair RIF resistance determining region (RRDR), particularly at codons 
S450L, H445Y/D, and D435V, which are strongly associated with high level 
resistance. However, increasing evidence of low-frequency and disputed variants 
both within and beyond the RRDR reveals a broader genetic spectrum that 
contributes to diagnostic uncertainty and variable phenotypic outcomes. This 
review summarizes current knowledge of high frequency, low frequency, and 
disputed rpoB mutations and their implications for molecular detection of RIF 
resistance. Structural analyses show that specific amino acid substitutions 
alter key hydrogen bonds or create steric hindrance in the RIF-binding pocket, 
leading to diverse resistance levels. Despite the success of molecular platforms 
such as Xpert MTB/RIF and line probe assays, their hotspot-based detection 
limits sensitivity to noncanonical variants. Lowering the minimum inhibitory 
concentration (MIC) breakpoint and integrating sequencing-based approaches, such 
as targeted and whole-genome sequencing, can enhance detection accuracy. A 
combined genomic and phenotypic framework will be essential to close existing 
diagnostic gaps and advance precision guided management of RIF-resistant and 
multidrug-resistant tuberculosis.
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Latent tuberculosis infection (LTBI) represents a biologically active yet 
clinically asymptomatic stage of Mycobacterium tuberculosis (Mtb) persistence. 
This condition is characterized by subtle immunometabolic alterations reflecting 
the host-pathogen equilibrium. Understanding the mechanisms and biomarkers 
associated with the preclinical phase of LTBI is crucial for preventing 
progression to active tuberculosis (ATB). Recent advances have identified 
multiple immunological, transcriptomic, metabolic, and imaging-based approaches 
that enable stratification of individuals at increased risk of LTBI 
reactivation. Quantitative assays such as IGRA, multiplex and T-cell activation 
marker (TAM) tests, as well as interferon-related transcriptional signatures, 
demonstrate predictive potential when combined with functional assays (MGIA) and 
metabolic imaging (PET/CT). Experimental primate models faithfully reproduce the 
spectrum from latency to reactivation, allowing for validation of biomarkers and 
vaccine or immunomodulatory strategies. The review also highlights the 
particular challenges of multidrug-resistant LTBI (MDR-LTBI), where standard 
chemoprophylaxis is less effective and immune control plays a decisive role. The 
preclinical phase of LTBI constitutes a key point in the TB control cascade. 
Integrating immunological, transcriptomic, and radiological data into risk-based 
screening algorithms could substantially improve early detection and targeted 
prevention. Translating research-derived signatures into clinically applicable, 
standardized, and cost-effective diagnostic tools requires coordinated 
international efforts, technological transfer, and policy-level support to 
reduce TB reactivation and transmission, including MDR-TB.
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Background/Objectives: Cutaneous tuberculosis (CTB) represents a rare 
extrapulmonary manifestation of Mycobacterium tuberculosis infection, accounting 
for approximately 1-2% of all tuberculosis cases. Despite its low incidence, CTB 
remains diagnostically challenging due to its clinical polymorphism and 
resemblance to other granulomatous or neoplastic dermatoses. Among its variants, 
lupus vulgaris (LV) constitutes the most common and indolent form in regions of 
moderate tuberculosis endemicity. The present study aims to highlight the 
diagnostic complexity, management, and long-term outcomes of LV, emphasizing its 
potential for malignant transformation into squamous cell carcinoma (SCC). 
Methods: We present a detailed case of lupus vulgaris in a male patient with a 
prolonged disease course, refractory to initial empiric therapy, successfully 
managed through anti-tubercular therapy (ATT) followed by surgical excision. A 
review of the literature was conducted to contextualize this case within the 
broader clinical spectrum of CTB, with particular attention to epidemiology, 
histopathology, and complications, including SCC development. Results: The 
patient demonstrated significant clinical improvement following standard 
six-month ATT; however, residual fibrotic lesions required excision for 
definitive management. Literature review revealed that chronic LV lesions 
persisting for decades may undergo malignant transformation. Analysis of 
reported cases underscores the importance of vigilance and early surgical 
intervention in long-standing or atypical LV. Conclusions: Lupus vulgaris 
remains a clinically deceptive entity requiring multidisciplinary management. 
Early recognition, appropriate ATT, and surgical excision of residual or 
recalcitrant lesions are crucial to prevent complications, including 
carcinogenesis. Greater clinician awareness of CTB's diverse presentations may 
reduce diagnostic delays and improve outcomes.
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Chronic obstructive pulmonary disease (COPD) and tuberculosis (TB) increasingly 
co-occur in low- and middle-income countries and aging populations. Prior 
pulmonary TB is a robust, smoking-independent determinant of COPD and is linked 
to persistent systemic inflammation, endothelial dysfunction, dyslipidemia, and 
hypercoagulability axes that also amplify cardiovascular disease (CVD) risk. We 
conducted a targeted narrative non-systematic review (2005-2025) of 
PubMed/MEDLINE, Embase, Scopus, and Web of Science, selecting studies for 
clinical relevance across epidemiology, clinical phenotypes, pathobiology, 
biomarkers, risk scores, sleep-disordered breathing, and management. No 
quantitative synthesis or formal risk-of-bias assessment was performed. 
Accordingly, findings should be interpreted as a qualitative synthesis rather 
than pooled estimates. Prior TB is associated with a distinctive COPD phenotype 
characterized by mixed obstructive-restrictive defects, reduced diffusing 
capacity (DLCO), radiographic sequelae, and higher exacerbation/hospitalization 
burden. Mechanistic insights: Convergent mechanisms chronic immune activation, 
endothelial injury, prothrombotic remodeling, molecular mimicry, and epigenetic 
reprogramming provide biologic plausibility for excess CVD, venous 
thromboembolism, and pulmonary hypertension. Multimarker panels spanning 
inflammation, endothelial injury, myocardial strain/fibrosis, and coagulation 
offer incremental prognostic value beyond clinical variables. While QRISK4 now 
includes COPD, it does not explicitly model prior TB or COPD-TB outcomes, but 
data specific to post-TB cohorts remain limited. Clinical implications: In 
resource-constrained settings, pragmatic screening, prioritized PAP access, 
guideline-concordant pharmacotherapy, and task-shifting are feasible 
adaptations. A history of TB is a clinically meaningful modifier of 
cardiopulmonary risk in COPD. An integrated, multimodal assessment history, 
targeted biomarkers, spirometry/lung volumes, DLCO, 6 min walk test, and focused 
imaging should guide individualized care while TB-aware prediction models and 
implementation studies are developed and validated in high-burden settings.
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Background/Objectives: Patients with rheumatic immune-mediated inflammatory 
diseases (R-IMID) require latent tuberculosis infection screening and, in case 
of positivity, chemoprophylaxis. Isoniazid INH remains the standard regimen, but 
hepatotoxicity is an underrecognized concern. To describe the characteristics of 
R-IMID patients developing hepatotoxicity during INH therapy and identify 
potential risk factors through clinical analysis and literature review. Methods: 
Retrospective study of 64 R-IMID who developed hepatotoxicity with INH. Mean age 
was 53.4 ± 10.5 years; 70.3% female. Diagnoses included 
spondyloarthritis/psoriatic arthritis (56.3%), rheumatoid arthritis (32.8%), 
systemic sclerosis (4.7%), connective tissue diseases (4.7%), and other IMIDs 
(3.2%). All patients showed ≥ 2 × upper limit of normality (ULN) liver enzyme 
elevation, 34.4% ≥ 3 ULN, 20.3% ≥ 4 ULN. Literature review (19 studies) revealed 
INH-related hepatotoxicity rates of 1-41%, exacerbated by concurrent 
methotrexate, sulfasalazine, TNF inhibitors, and prior drug-induced liver 
injury. Results: Hepatotoxicity was frequent when INH was combined with other 
hepatotoxic drugs, especially methotrexate. Conclusions: INH prophylaxis in 
R-IMID patients carries substantial hepatotoxic risk. Careful hepatic monitoring 
and individualized risk stratification are essential to prevent liver injury in 
immunosuppressed populations.
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The rise of multidrug-resistant tuberculosis (TB) necessitates alternative 
therapeutic sources. This study investigated the polyphenolic content and the 
antioxidant, antimycobacterial, and anti-virulence activities of selected 
medicinal plants traditionally used to treat TB and related symptoms. Total 
phenolics, tannins, and flavonoids were quantified using colorimetric assays. 
Antioxidant capacity was assessed via DPPH and ferric-reducing power assays. 
Antimycobacterial activity against Mycobacterium smegmatis was evaluated using 
broth microdilution, growth kinetics, cell constituent leakage, and respiratory 
chain dehydrogenase inhibition assays. Anti-virulence effects were examined 
using crystal violet biofilm and swarming motility assays. Tarchonanthus 
camphoratus showed the highest polyphenolic levels and, together with Combretum 
hereroense, strong antioxidant activity. Extracts of Senecio macroglossus, 
Nerium oleander, and Tetradenia riparia displayed potent antimycobacterial 
activity (MIC = 0.16 mg/mL), characterized by delayed exponential growth, 
membrane damage, and metabolic inhibition. Tabernaemontana elegans exhibited the 
weakest activity (MIC > 2.5 mg/mL). Most extracts also significantly impaired 
motility (12-100%) and early-stage biofilm formation. Polyphenolic-rich plant 
extracts demonstrated promising antimycobacterial and anti-virulence properties 
against M. smegmatis, highlighting their potential as leads for developing novel 
anti-TB agents.
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Tuberculosis (TB) remains a global health challenge, partly due to difficulties 
in diagnosis and the prolonged duration and toxicity of standard antibiotic 
regimens [...].
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Nontuberculous Mycobacteria (NTM), often referred to as environmental or 
atypical mycobacteria, are opportunistic pathogens phylogenetically as well as 
clinically distinct from both the Mycobacterium tuberculosis complex and 
Mycobacterium leprae. In the pediatric age group, NTM disease manifests with a 
diverse range of clinical phenotypes. Cervicofacial lymphadenitis stands out as 
the most common presentation among children who are immunocompetent. Conversely, 
skin and soft tissue infections, pulmonary disease and disseminated infections 
constitute less prevalent, yet clinically important, disease forms. Accurate 
identification is paramount, as differentiating NTM infections from tuberculosis 
(TB) remains challenging based solely on clinical symptoms, initial laboratory 
analyses, or standard radiological findings. This distinction is critical 
because treatment protocols for NTM infections differ substantially from those 
for tuberculosis. This narrative review offers a comprehensive and up-to-date 
summary of NTM infections in children. It examines the spectrum of clinical 
presentations and their prevalence, addresses the complexities of diagnosis and 
therapy, and underscores the importance of differential diagnosis against 
tuberculosis. Furthermore, we explore current diagnostic strategies, available 
therapeutic options, and the link between specific clinical syndromes and 
tailored management, pointing out existing knowledge gaps and suggesting 
priorities for future research. The absence of rapid, species-specific 
diagnostic tools often results in delayed initiation of targeted treatment, 
while overlapping clinical features with TB can lead to misdiagnosis. 
Therapeutic management is complicated by the necessity for prolonged drug 
courses, frequent occurrences of drug intolerance, limited availability of 
child-appropriate formulations, and the rising tide of antimicrobial resistance. 
Successfully tackling these issues demands enhanced surveillance, precise 
species-level identification, the creation of child-friendly drug formats, and 
the development of evidence-based treatment guidelines specifically designed for 
the pediatric population.
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RNA chaperones play a crucial role in the biogenesis and function of various 
RNAs in bacteria. They facilitate the interaction of small regulatory 
trans-encoded sRNAs with mRNAs, thereby significantly altering the pattern of 
gene expression in cells. This allows bacteria to respond quickly to changing 
environmental conditions, such as stress or adaptation to host organisms. 
Despite the identification of a large number of sRNAs in mycobacteria, none of 
the most common RNA chaperones have been found in their genomes. We determined 
the crystal structure of the cold shock protein CspB from Mycobacterium 
tuberculosis. It forms a dimer due to its elongated C-terminal region, which is 
a hairpin composed of two α-helices. It was also demonstrated that CspB from M. 
tuberculosis exhibits high affinity for MTS0997 sRNA and MTS1338 sRNA from the 
same organism, which is consistent with classical RNA chaperons such as Hfq and 
ProQ. Based on the putative RNA chaperone activity of bacterial proteins with 
cold-shock domains, we propose that CspB from M. tuberculosis may be involved in 
the regulation of mycobacterial pathogenesis through interaction with sRNAs.
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BACKGROUND/OBJECTIVES: Tuberculosis (TB) remains a major global health challenge 
influenced by social determinants of health (SDHs) such as poverty, 
overcrowding, malnutrition, and limited healthcare access. Although Central Asia 
(CA) has achieved progress through vaccination, screening, and treatment, the 
region continues to face severe disease consequences, unstable incidence 
patterns, and an escalating challenge of TB resistant to first-line drugs. This 
study aimed to analyze TB incidence dynamics in Kazakhstan, Tajikistan, the 
Kyrgyz Republic, Turkmenistan, and Uzbekistan from 2000-2023, forecast trends to 
2030, and identify key SDHs shaping the epidemic.
METHODS: Data on TB incidence were obtained from the World Bank DataBank for 
2000-2023. Of 61 socioeconomic, environmental, and health-related indicators, 29 
were included in the analysis. Statistical procedures in SPSS (v24.0) involved 
time-series forecasting through 2030, calculation of average annual percentage 
change (AAPC), correlation testing, and linear regression, with significance set 
at p < 0.05.
RESULTS: TB incidence generally declined across CA during 2000-2023, though 
trends varied by country. Forecasts suggest continued decreases in Turkmenistan 
and Uzbekistan, while Kazakhstan, Tajikistan, and the Kyrgyz Republic display 
fluctuating or nonsignificant patterns, likely influenced by SDHs. Regression 
analyses indicated that anemia, undernourishment, and population density showed 
a positive relationship with TB incidence, while clean fuel access, physician 
density, and Gross Domestic Product per capita (GDP) were inversely related.
CONCLUSIONS: The findings highlight the heterogeneous nature of TB dynamics in 
CA and the possible role of SDHs. Enhanced surveillance, nutritional and social 
interventions are required to sustain progress toward End TB targets.
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This study aimed to identify scientific evidence that addresses women's 
experiences in the process of illness and care during tuberculosis treatment. A 
systematic review of qualitative studies was conducted based on the Joanna 
Briggs Institute's Manual for Evidence Synthesis and the Preferred Reporting 
Items for Systematic Review and Meta-Analysis (PRISMA) guidelines. Searches were 
performed in the Web of Science, MEDLINE, Embase, SciVerse Scopus, and LILACS 
databases. The following descriptors were used: "Women," "Tuberculosis," "Gender 
Perspective," and "Qualitative Approach." Studies reporting the experiences of 
women with active tuberculosis, published in any language, without time 
restrictions, were included. Of the 16,029 studies initially identified, 7079 
duplicates were removed and 8895 were excluded after title and abstract 
screening. A total of 55 studies were read in full, of which 41 did not meet the 
eligibility criteria, resulting in a final inclusion of 14 studies. Most 
selected studies were conducted in high-tuberculosis-burden, low- and 
middle-income countries between 2000 and 2024. All studies focused on pulmonary 
tuberculosis, with one addressing drug-resistant tuberculosis. The results 
revealed that women's experiences with tuberculosis are shaped by the following 
four thematic categories: (1) stigma and social vulnerability of women with 
tuberculosis; (2) gender factors in access to health services and in the 
interruption of tuberculosis treatment among women; (3) intersectionality and 
social determinants of health; and (4) the importance of social, family, and 
healthcare support in the experience of tuberculosis illness. The experience of 
illness due to tuberculosis among women is profoundly shaped by vulnerabilities 
related to gender, stigma, and social class, which intensify social exclusion, 
hinder access to diagnosis and treatment, and deepen physical and emotional 
suffering. Stigma reinforces isolation and weakens support networks, while the 
burden of domestic labor, caregiving responsibilities, and economic dependence 
makes it difficult for women to prioritize their own health. In this context, 
family support and gender-sensitive, humanized healthcare are essential. 
Therefore, the implementation of public policies that address these 
specificities and confront structural inequalities is urgent to ensure 
comprehensive care and a dignified, effective recovery for women with 
tuberculosis.
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Targeted next-generation sequencing (tNGS) closes the gap between point-of-care 
rapid tests and phenotypic drug susceptibility testing (pDST) in drug-resistant 
tuberculosis (DR-TB). The 2025 World Health Organization (WHO) consolidated 
guidelines and the operational handbook place tNGS after initial automated 
nucleic acid amplification tests (aNAATs) for the delivery of catalogue-linked 
molecular drug susceptibility testing (DST) for a broad drug panel, reserving 
whole-genome sequencing (WGS) and/or pDST for discordance resolution, 
confirmation, and surveillance. This review summarizes (i) the core tNGS 
principles and panel design; (ii) platform-specific workflows for Illumina and 
Nanopore, including direct-from-sample implementations and typical turnaround 
times; (iii) catalogue-based interpretation against the 2023 WHO Mycobacterium 
tuberculosis mutation catalogue, with emphasis on bedaquiline/clofazimine 
(BDQ/CFZ) resistance and management of uncertain variants; (iv) pooled accuracy 
and sources of genotype-phenotype discordance; and (v) practical requirements 
for bioinformatics, quality assurance/external quality assessment (QA/EQA), and 
standardized reporting. We summarize operational and economic considerations 
(throughput, batching, and network design) to clarify where tNGS adds value 
compared with alternative strategies and to outline priority research needs, 
including (i) performance standards for culture-free tNGS, (ii) robust 
heteroresistance detection, (iii) standardized variant curation, and (iv) 
data-sharing frameworks to refine genotype-phenotype links. When embedded within 
validated QA/EQA frameworks and catalogue-linked reporting systems, tNGS can 
shorten the time to effective therapy by rapidly informing fluoroquinolone (FQ) 
susceptibility and providing early, tiered resistance signals for newer agents 
(e.g., BDQ), with indeterminate findings prompting reflex pDST/WGS.
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Background/Objectives: Stool-based GeneXpert testing has become a useful 
approach for diagnosing pediatric pulmonary tuberculosis (PTB). This study 
compared two stool-processing methods, centrifugation-based processing (CBP) and 
simple one-step (SOS), for detecting PTB in children using Xpert MTB/RIF Ultra 
(Ultra). Methods: Children with presumptive PTB were screened cross-sectionally, 
and stool samples were collected and tested with Ultra using the CBP method from 
March 2022 to December 2024 across seven divisions of Bangladesh. A subset of 
stool samples (n = 281) that tested positive (n = 191) and negative (n = 90) by 
the CBP method were re-tested again with the same sample by Ultra using the SOS 
method. The results of the Ultra with SOS-processed stool were compared with the 
CBP method to evaluate overall agreement and detection efficiency across 
different bacterial burdens. Results: The SOS method detected 97 of 191 
CBP-positive samples, resulting in a positive percentage agreement of 50.8% (95% 
CI: 43.5-58.1). All 90 Ultra-negative stool were also negative by the SOS 
method, yielding a negative percentage agreement of 100% (95% CI: 96.0-100.0). 
Overall agreement between the methods was 66.6% (Kappa: 0.398). The SOS method 
detected 100% of high- (4/4) and medium- (7/7), 97.3% (36/37) of low-, and 83.3% 
(35/42) of very-low-bacterial-burden samples, but only 14.9% (15/101) of the 
trace-detected samples that were identified by the CBP method. Conclusions: 
Stool testing with Ultra using the SOS processing method missed a significant 
number of the most prevalent form of child TB-the 'trace-detected' category 
identified by the CBP method. For increased detection of childhood TB 
nationwide, the national program should prioritize the use of Ultra on stool 
samples processed by the CBP method.
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Background: Tuberculosis (TB) is a significant global health issue, particularly 
in resource-limited regions where radiological expertise is constrained. This 
project aims to develop a scalable deep learning system that safeguards privacy 
and achieves high accuracy in the early identification of tuberculosis using 
chest X-ray images. The objective is to implement federated learning with an 
adaptive-weighted ensemble optimised by a Genetic Algorithm (GA) to address the 
challenges of centralised training and single-model approaches. Method: We 
developed an ensemble learning method that combines multiple locally trained 
models to improve diagnostic consistency and reduce individual-model bias. An 
optimisation system that autonomously selected the optimal ensemble weights 
determined each model's contribution to the final decision. A controlled 
augmentation process was employed to enhance the model's robustness and reduce 
the likelihood of overfitting by introducing realistic alterations to 
appearance, geometry, and acquisition conditions. Federated learning facilitated 
collaboration among universities for training while ensuring data privacy was 
maintained during the establishment of the optimal ensemble at each location. In 
this system, just model parameters were transmitted, excluding patient 
photographs. This enabled the secure amalgamation of global data without 
revealing sensitive clinical information. Standard diagnostic metrics, including 
accuracy, sensitivity, precision, F1 score, AUC, and confusion matrices, were 
employed to evaluate the model's performance. Results: The proposed federated, 
GA-optimized ensemble demonstrated superior performance compared with individual 
models and fixed-weight ensembles. The system achieved 98% accuracy, 97% F1 
score, and 0.999 AUC, indicating highly reliable discrimination between 
TB-positive and typical cases. Federated learning preserved model robustness 
across heterogeneous data sources, while ensuring complete patient privacy. 
Conclusions: The proposed federated, GA-optimized ensemble achieves highly 
accurate and robust early tuberculosis detection while preserving patient 
privacy across distributed clinical sites. This scalable framework demonstrates 
strong potential for reliable AI-assisted TB screening in resource-limited 
healthcare settings.
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BACKGROUND/OBJECTIVES: Multidrug-resistant tuberculosis remains a critical 
public health challenge in Kazakhstan, yet the genomic determinants contributing 
to its emergence are still insufficiently understood. Although the quantity of 
genomic studies from Central Asia and the wider post-Soviet region has increased 
in recent years, the involvement of DNA repair and genome maintenance pathways 
in the development of resistance within Kazakhstan has not been comprehensively 
explored.
METHODS: In this study, we performed whole-genome analysis of 175 Mycobacterium 
tuberculosis clinical isolates collected across Kazakhstan between 2010 and 2022 
to evaluate the contribution of single-nucleotide polymorphisms in DNA 
replication, repair, and recombination (3R) genes to the evolution of drug 
resistance.
RESULTS: Alongside well-established resistance mutations in gyrA, we identified 
recurrent variants in 3R-associated loci (genes involved in DNA replication, 
repair, and recombination)-including polA, uvrC and ligC-that were enriched 
among drug-resistant isolates, suggesting a broader role for genome maintenance 
pathways in facilitating resistance evolution under treatment pressure.
CONCLUSIONS: These findings provide the first region-specific genomic insights 
into 3R gene variation in Kazakhstani M. tuberculosis isolates.
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Isocitrate lyase (ICL), a pivotal enzyme of the glyoxylate shunt pathway in 
Mycobacterium tuberculosis (Mtb), represents an attractive target for the 
development of new anti-tuberculosis (TB) therapeutics. In this study, we 
identified 2-methoxy-4-((nitrosooxy)methyl)phenyl 
2-(2-fluoro-[1,1'-biphenyl]-4-yl)propanoate (IDD-AN-A1) as a potent inhibitor of 
Mtb ICL. The compound exhibited strong activity against Mtb, with a minimum 
inhibitory concentration of 6.25 μg/mL, and demonstrated potent inhibition in 
enzyme-based assays targeting ICL. Molecular docking studies further supported 
Mtb ICL as the potential molecular target of this compound. Cytotoxicity and 
hemolytic assays revealed a favorable safety profile for the compound with 
selectivity index >10. In combination studies, it exhibited additive and 
synergistic activity with the frontline drug Rifampicin and Delamanid 
respectively. Additionally, ex vivo assays simulating the intracellular 
environment of the pathogen demonstrated strong inhibitory potency. In vitro 
inhibition studies further confirmed the bacteriostatic nature of the compound 
across different concentrations. Collectively, these findings demonstrate that 
this molecule possesses promising anti-tuberculosis activity by targeting the 
ICL enzyme in Mtb.
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Dihydroquinazolin-4(3H)-imines have emerged as a promising scaffold for 
developing novel antimycobacterial agents. Here, we integrated QSAR modeling, in 
vitro screening, molecular dynamics (MD), binding free-energy calculations, and 
in vivo toxicity assessment to identify potent inhibitors against Mycobacterium 
tuberculosis (Mtb). Four QSAR models demonstrated strong internal and external 
reliability (R2 > 0.68; Q2LOO > 0.62; R2extup to 0.82). Additional validation 
parameters met recommended thresholds (Q2-F1/F2/F3 ≥ 0.72; CCCext ≥ 0.88; r2m aver ≥ 0.72; r2m delta: 0.04), and Williams plots confirmed that all predictions fell within the applicability domain (h*: 0.286). Biological assays identified 11 active compounds, with MIC values ranging from 25 to 200 μM. Compound 2c (p-methylphenyl derivative) and 3d (m, p-dichlorophenyl analog) were the most potent, displaying MIC values of 50 and 25 μM, respectively. MD simulations revealed stable and specific interactions with Eis, an acetyltransferase linked to kanamycin resistance. Compound 2c exhibited a mean ΔGbind of -52.19 ± 3.21 kcal/mol, while 3d showed a more favorable ΔGbind of -73.15 ± 3.16 kcal/mol, consistent with its superior in vitro potency. Distinct interaction profiles-especially the engagement of Tyr126 and hydrophobic 
clusters-help explain their differential affinities. Moreover, both leads 
demonstrated low to moderate in vitro cytotoxicity against HepG2 cells at the 
concentrations evaluated. In vivo acute toxicity in Zophobas morio indicated 
LD₅₀ values of 500 mg/kg for 2c and 100 mg/kg for 3d, with transient tremors and melanization observed only for 3d. Since compound 2c exhibited a safer in vivo toxicity profile, this compound was investigated for its association with 
antimicrobial drugs. These compounds were validated as promising anti-TB 
candidates, supported by robust QSAR predictivity, favorable binding energetics, 
and measurable in vitro and in vivo toxicity profiles, reinforcing their 
potentials for further optimization.
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National Tuberculosis Reference Laboratories (NTRLs) are central to tuberculosis 
(TB) control programs. Between 2018 and 2024, the Republic of Congo, a country 
of 6 million inhabitants, achieved a transformative strengthening of its TB 
diagnostic system, coordinated by the NTRL. Strategic investments, supported 
mainly by international partners, enabled a substantial decentralization of 
services, expanding the diagnostic network from 38 to 113 diagnostic and testing 
centers and increasing GeneXpert sites from 3 to 31. The expansion of the 
diagnostic network and specimen referral system was associated with a reduced 
structural gap in diagnostic coverage by extending access to GeneXpert testing 
to a larger number of peripheral and previously underserved centers. Critically, 
the establishment of a BSL-3 laboratory and the deployment of advanced assays 
like Xpert MTB/XDR ended the reliance on overseas testing by introducing 
in-country capacity for multidrug-resistant and pre-extensively drug-resistant 
TB detection. These systemic improvements were associated with significant 
positive outcomes, including an annual molecular testing surging from 11,609 in 
2022 to over 27,000 in 2024 and bacteriological confirmation rates rising from 
34 to 73%. This comprehensive laboratory systems strengthening, which also 
facilitated cross-programmatic initiatives like HIV and Mpox testing 
integration, underscores how sustained investment in infrastructure, logistics, 
and quality management is fundamental to improving case detection, surveillance, 
and progress toward the WHO End TB Strategy milestones.
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Background: Tuberculosis (TB) remains a major global health problem, and the WHO 
central Africa region continues to bear the heaviest disease burden. Gabon is 
one of the high-TB-burden countries in the world; however, its national TB 
program performance remains weak despite financial support from international 
health agencies. Identifying and mapping high-TB- and multi-drug-resistant-TB 
(MDR-TB)-burden areas for targeted public health interventions was the objective 
of this study. Methods: A region-wide mixed method study was carried out, 
comprising ecological design and a desk review, with the use of medical records 
from TB diagnosis and care units in 12 health facilities located across the 
capital Libreville, Republic of Gabon, from 1 January through December 2022. 
Libreville is the region that bears the heaviest TB burden in Gabon. With the 
collaboration of the Agency for Space Studies and Observations (AGEOS, Gabon), 
collected data were transferred to and analyzed using QGIS software in order to 
develop satellite images. Results: In the Libreville health region, there were 
4560 cases diagnosed in 2022, representing 77.9% of all cases in the country, 
with an annual incidence of 509 per 100,000. Spatial mapping of incident cases 
by county of residence showed that a large majority of the TB cases diagnosed at 
the CHUL care center in 2022 were from Nzeng-Ayong (range: 36-50 cases) and 
Owendo (26-35 cases), whereas higher TB incidence at the Nkembo care center was 
from Nzeng-Ayong (range: 356-455 cases) and Owendo (256-355 cases), followed by 
Nkembo, Akebe ville, Akebe Baraka, Akebe Plaine/plateau, Angondje, Angondje 
village, Charbonnages, Bikele, Pk11, Pk12, Pk9, Mindoube I, Mindoube II (66-255 
cases), Sotega, and Nkok (46-65 cases). Other counties accounted for less than 
45 TB cases. Considering MDR-TB cases, higher incidence was observed in Pk9 
county, which accounted for six cases (14.6%), followed by Owendo, accounting 
for four (9.7%). Discussion: Findings suggest that Nzeng-Ayong and Owendo are 
high-TB-burden counties in Libreville, whereas Pk9 and Owendo counties are 
counties categorized as high-MDR-TB-incidence areas. They should be subject to 
targeted to public health interventions to enhance TB control in Libreville.
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Controlled human infection models (CHIMs) can accelerate vaccine development for 
infectious diseases. Mycobacterium tuberculosis is a human-adapted pathogen that 
is the leading infectious cause of death worldwide. M tuberculosis infection 
results in a spectrum of clinical outcomes that are incompletely modelled in 
animals. To date, the risks of infection, prolonged treatment, and sequelae 
related to CHIMs with M tuberculosis have been considered ethically 
unacceptable. However, recent advances in bacterial engineering have resulted in 
safe strains that could permit M tuberculosis CHIM studies with reduced risks. 
In this Personal View, we address the practical considerations for conducting a 
pulmonary M tuberculosis CHIM study. We summarise the ethical issues of M 
tuberculosis CHIM studies in tuberculosis-endemic and non-endemic settings; 
describe safety considerations, such as optimising the challenge dose and 
minimising risks to third parties; and outline and prioritise clinical, 
microbiological, immunological, and radiological endpoints that would render 
such a model useful for vaccine development.
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Mycobacterium tuberculosis (Mtb) and nontuberculous mycobacteria (NTM) are 
acid-fast bacilli that trigger granuloma formation, a hallmark immune response 
aimed at containing infection. While the biology of Mtb granulomas has been 
widely investigated, far less is known about granulomas caused by NTM infection, 
despite the increasing prevalence and clinical challenge of NTM cases worldwide. 
Because granulomas influence infection control, pathology, and treatment 
response, understanding their cellular organization and signaling is critical to 
improving therapeutic strategies. Therefore, we characterized granulomas formed 
following infection of rhesus macaques with Mycobacterium avium subsp. 
hominissuis (MAH) and compared them to granulomas from cynomolgus macaques 
infected with Mtb. MAH-associated granulomas were enriched in pro-inflammatory 
macrophages and, within granulomatous regions, both immune and non-immune cells 
exhibited pronounced inflammatory transcriptional signatures. By contrast, cells 
in non-granulomatous tissue displayed signatures associated with regulatory, 
wound-healing responses. Mtb granulomas were overall more inflammatory than MAH 
granulomas but showed diminished evidence of adaptive immune activation, 
cellular survival pathways, and signals supporting granuloma structural 
integrity. Notably, endothelial cells, fibroblasts, and a subset of macrophages 
were primary drivers of the signaling differences between Mtb and MAH 
granulomas. These findings highlight fundamental distinctions in granuloma 
biology between tuberculosis and nontuberculous infections. The reduced adaptive 
immune signatures and altered survival signaling seen in Mtb granulomas may 
underlie its aggressive pathology, while MAH granulomas' distinct macrophage and 
stromal cell responses may contribute to the chronic, difficult-to-treat nature 
of this disease. Recognizing these differences could inform targeted therapies 
and strategies to better manage both tuberculous and nontuberculous infections.
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Tuberculosis (TB) and multidrug-resistant TB (MDRTB) are a major global health 
problem, and the Western Province of Papua New Guinea (PNG) has some of the 
highest rates of TB and MDRTB in the world. Due to its geographical location at 
the intersection of PNG, Australia and Indonesia, MDRTB in Western Province has 
significant health security implications. This article explores TB and MDRTB 
from a global health perspective with reference to the United Nations Millennium 
Development Goals and Sustainable Development Goals, followed by analysis of the 
unprecedented outbreak of MDRTB in Western Province PNG. This is followed by a 
focused history of the regulatory instrument, Public Health Emergency of 
International Concern (PHEIC), the advantages and disadvantages of declaring a 
PHEIC for MDRTB, and whether a PHEIC declaration is the right instrument to 
assist in combating MDRTB in Western Province, and MDRTB globally.
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Tuberculosis (TB) remains a significant public health concern in India, with 
pulmonary TB being predominant. However, Tubercular Otomastoiditis (TOM) poses a 
unique challenge due to its rarity and diagnostic complexities. Here, we present 
a case of a 12-year-old male with TOM, emphasizing the need for heightened 
awareness among clinicians. The patient exhibited a preauricular swelling, 
cervical lymphadenopathy, and facial nerve function intact, challenging the 
classic presentation. Imaging and GeneXpert testing confirmed tuberculous 
involvement. Prompt initiation of antitubercular therapy led to symptom 
improvement. TOM diagnosis requires a high index of suspicion, histopathological 
examination, and advanced imaging. Treatment entails antitubercular 
chemotherapy, highlighting the importance of early detection and tailored 
management to prevent complications.
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Tuberculosis, an infectious disease caused by Mycobacterium tuberculosis, poses 
a major global health challenge. Despite being largely controlled for several 
decades, tuberculosis has experienced a resurgence in recent years. China has 
the second highest incidence of tuberculosis globally, with a prevalence of 459 
cases per 100,000 individuals aged 15 years old. Chest radiography and pathology 
are essential tools for its detection and diagnosis. However, the small size and 
low number of tubercle bacilli make detection and identification under a 
microscope challenging, often resulting in low detection rates and false 
diagnoses. Artificial intelligence (AI) has emerged as a promising tool to 
improve the accuracy and sensitivity of tuberculosis detection. This review 
provides a comprehensive overview of the literature on the use of machine 
learning-based models for the automatic detection of tuberculosis bacilli, 
emphasizing the advantages of integrating in tuberculosis diagnosis. 
Understanding the onset and progression of tuberculosis is crucial to developing 
effective strategies for its diagnosis, treatment, and prevention.
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BACKGROUND: Tuberculosis (TB) remains a pressing global health challenge, 
ranking among the leading causes of death from a single infectious agent. In 
2021, the World Health Organisation (WHO) estimated 10.6 million new TB cases 
and 1.6 million TB-associated deaths globally, underscoring the enduring burden 
of the disease. The review aimed to explore and map the socio-cultural factors 
affecting TB control by synthesising evidence from diverse global studies.
METHODS: This review adhered to the six steps outlined in the guidelines by 
Askey and O'Malley. Search was conducted across four main databases, including 
PubMed, JSTOR, Dimension AI, and AJOL, using Medical Subject Headings (MeSH) 
terms for PubMed and refined for other databases. Additional searches were 
performed in Google Scholar and university repositories. Reference lists of 
eligible records were also checked for other relevant articles. Both 
peer-reviewed and grey literature were included. Search results were screened 
against predefined inclusion and exclusion criteria, and extraction was done 
using a data extraction form. Thematic analysis and synthesis were carried out 
with evidence presented as narrations and summarised in tables.
RESULTS: A total of 15 studies met the inclusion criteria for this review, 
highlighting socio-cultural factors and interventions affecting TB control. The 
main socio-cultural factors identified include health literacy, cultural 
beliefs, socio-economic factors, healthcare accessibility, and cultural 
practices. Additionally, stigma, financial constraints, reliance on traditional 
medicine, and inadequate healthcare resources were also identified as 
contributing factors. Effective interventions focused on community engagement, 
cultural adaptation, gender sensitivity, and improving accessibility to 
healthcare.
CONCLUSION: Socio-cultural factors significantly affect the effectiveness of TB 
control efforts. Interventions that incorporate community engagement, cultural 
adaptation, and gender sensitivity are essential for overcoming barriers to care 
and improving treatment outcomes. Tailoring TB control programmes to address 
specific cultural contexts and ensuring accessibility and trust in healthcare 
systems are crucial steps in enhancing global TB control strategies.
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INTRODUCTION: Tuberculosis (TB) remains a significant global health challenge 
despite numerous innovations in diagnostic methods. Accurate early 
identification is essential for effective TB management and prevention of 
disease spread.
METHODS: This study combined bibliometrics and network meta-analysis (NMA) to 
evaluate publication trends and compare the sensitivity and specificity of 
various TB screening tools against the gold standard, culture. Literature 
searches were conducted in seven databases over the period 2014-2024. Data were 
analyzed using a random-effects model with adjustment for quality of evidence 
using Confidence in NMA.
RESULTS: Of the 22 studies that met the inclusion criteria, 13 diagnostic tools 
were compared in 34 direct and 44 indirect comparisons. Culture remained the 
method with the best accuracy. TB molecular bacterial load assay (TB-MBLA), 
mNGS, and RT-Mycobacterium tuberculosis (RT-MTB) performed closest to culture in 
terms of sensitivity and specificity, making them promising candidates for TB 
screening. No significant incoherence was found, but there was high 
inconsistency and heterogeneity.
CONCLUSION: This study highlights that molecular methods provide rapid detection 
and superior diagnostic performance compared to conventional methods, while also 
necessitating consideration of specificity factors and the risk of 
overdiagnosis. These findings highlight the urgent need to prioritize 
affordable, rapid, and scalable TB screening tools such as TB-MBLA and RT-MTB in 
low-resource, high-burden settings to improve early detection and reduce 
transmission.
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Tuberculous osteomyelitis is an uncommon form of musculoskeletal tuberculosis 
and most frequently involves long bones such as the femur and tibia. We report 
the case of a 53-year-old woman presenting with a one-year history of 
progressive pain and swelling of the left knee. Imaging revealed a well-defined 
lytic cavitary lesion in the metaphyseal-epiphyseal region of the proximal tibia 
with cortical breach, intra-articular extension, and direct communication with a 
pre-tibial soft-tissue abscess. Surgical management included debridement and 
curettage of the intramedullary cavity, drainage of the pre-tibial collection, 
PMMA cement filling, and a knee joint washout. Histopathological analysis 
demonstrated epithelioid granulomas with Langhans-type giant cells and caseous 
necrosis, and PCR confirmed Mycobacterium tuberculosis. This case highlights the 
importance of considering tuberculous osteomyelitis in the differential 
diagnosis of chronic osteolytic lesions with associated soft-tissue collections 
or secondary joint involvement, particularly in endemic regions.
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BACKGROUND: Helminth co-infection are common in tuberculosis (TB) endemic 
regions and alter host immunity. However, their impact on immune responses in TB 
infection (TBI) remains incompletely defined.
METHODS: We analyzed QuantiFERON (QFT) supernatants and peripheral blood 
mononuclear cells (PBMCs) from TBI+Hel+ (S. stercoralis (Ss) infection) (n=15) 
and TBI+Hel- (n=23) individuals. Cytokine levels were assessed at baseline and 
following TB antigenic stimulation (TBAg1 and TBAg2), as well as mitogenic 
stimulation. PBMCs were stimulated with Mycobacterium tuberculosis (M. 
tuberculosis) H37Rv, and antimycobacterial immunity was assessed using an in 
vitro mycobacterial growth inhibition assay (MGIA) and multiplex cytokine 
assays.
RESULTS: We measured Type 1 (IFN-γ, TNF-α, IL-2), Type 17 (IL-17, IL-22), and 
proinflammatory cytokines (IL-1α, IL-1β) in QuantiFERON (QFT) supernatants from 
TBI individuals with (TBI+Hel+) and without (TBI+Hel-) infection. TBI+Hel+ 
individuals exhibited significantly reduced mycobacterial growth inhibition 
compared with TBI+Hel- individuals, reflected by higher normalized mycobacterial 
growth (Δ log10 CFU). Cytokine analysis showed suppression of Th1/Th17 (IFN-γ, 
IL-2, TNF-α, IL-17, GM-CSF) and proinflammatory cytokines (IL-1α, IL-1β, IL-6, IL-12p70, IL-18) in TBI+Hel+ individuals, alongside increased Th2/regulatory 
cytokines (IL-4, IL-5, IL-10, IL-13).
CONCLUSIONS: Ss co-infection impairs host antimycobacterial control by skewing 
TBI immune responses toward Th2/regulatory pathways at the expense of protective 
Th1/Th17 mechanisms. Our data demonstrate that the importance of considering Ss 
co-infection into account when developing TB control and vaccination strategies 
in endemic areas.
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BACKGROUND: To improve childhood TB diagnosis, treatment-decision algorithms 
(TDAs) with and without chest X-ray (CXR) were developed for children under age 
10. We aimed to model diagnostic performance and costs of implementing TDAs in 
primary health centre (PHC) and district hospital (DH) settings in Uganda.
METHODS: We developed decision-tree models following the TDA pathway from 
evaluation to treatment-decision. We compared six scenarios with combinations of 
diagnostic testing (stool and respiratory Xpert, urine lipoarabinomannan, and/or 
CXR) at PHCs and DHs. Outcomes were diagnostic accuracy and cost per correct 
treatment-decision for a cohort of 10,000 children with presumptive TB using a 
Monte Carlo simulation from a health system perspective. Costs were reported in 
2024 international dollars (I$).
RESULTS: In all scenarios, TDAs had high sensitivity (80.8%-91.9%) but low 
specificity (50.9%-60.9%). Total diagnostic and treatment costs for the cohort 
were I$1,768,958-2,470,298, largely driven by overtreatment of false-positive 
cases. Diagnostic costs were mostly offset by reducing overtreatment. The cost 
per treatment-decision was lowest using mobile CXR at PHCs (I$287) and highest 
with DH referral (I$449).
CONCLUSION: The TDAs have high sensitivity and can be implemented at PHCs with 
lower costs than DHs. Improving specificity and reducing treatment costs would 
enable affordable, large-scale implementation.
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TB remains a major global health challenge, disproportionately affecting 
marginalized populations and exposing inequities. The WHO End TB Strategy aligns 
with the primary health care (PHC) approach to advance universal health coverage 
(UHC) and sustainable outcomes. Drawing on WHO's recent policy brief 
'Tuberculosis and primary health care: synergies and opportunities towards 
universal health coverage', this article highlights the importance of 
reorienting health systems towards PHC to strengthen TB responses through 
integrated services, multisectoral collaboration and empowered communities. It 
explores synergies between PHC and the End TB Strategy, presenting strategies, 
barriers, and recommendations to promote equity, efficiency, and resilience, to 
accelerate progress toward ending TB.
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BACKGROUND: The Russian invasion of Ukraine in February 2022 has disrupted TB 
care. We examine the effects of the war on people with drug-susceptible TB 
(PWTB) and health care worker (HCW) engagement with a digital adherence 
technology (DAT).
METHODS: We conducted a cluster-randomised trial of a DAT intervention in 
Ukraine. In the intervention arm, PWTB received a pillbox with a daily treatment 
reminder. Pillbox openings were captured real-time onto a platform, accessed by 
HCWs who could add manual doses where relevant. We compared DAT engagement in 
pre-, early-, and later-war periods.
RESULTS: From June 2021 to 2022, 816 PWTB (32% women, median age 44 years) were 
enrolled. DAT engagement varied across regions and time period, with a decline 
in engagement post-February 2022. PWTB DAT engagement was 78%-84% of 
treatment-days. There was a three- to four-fold increase in unknown dose or 
delays in manual reporting of adherence (>7 days) post-February 2022 versus 
pre-war in Mykolaivska and Donetska oblasts and a two-fold increase in Odeska, 
Lvivska, and Zakarpatska oblasts.
CONCLUSION: The war significantly disrupted DAT engagement, particularly in 
regions heavily affected by the conflict. Reduced engagement was likely due to 
migration and communication challenges. There is a critical need for resilient 
TB care in conflict settings.
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OBJECTIVES: Non-invasive methods based on exhaled breath samples have emerged as 
promising alternatives for the diagnosis of pulmonary tuberculosis, especially 
in settings where sputum collection is challenging and laboratory infrastructure 
is limited. We aimed to map the evidence on advanced technologies available for 
detecting pulmonary tuberculosis using alveolar breath, bioaerosols, or exhaled 
breath condensate.
METHODS: A comprehensive scoping review following international guidelines was 
performed (OSF: 10.17605/OSF.IO/TRJ7W). Searches were conducted in PubMed, 
Scopus and Web of Science (June 2025). Primary studies evaluating physical or 
chemical diagnostic methods based on biological exhaled breath samples for 
detecting pulmonary tuberculosis in symptomatic patients were included. Studies' 
metadata, including method accuracy metrics, were extracted for diagnosis 
performance comparison. Evidence was synthesised using descriptive statistical 
and qualitative methods.
RESULTS: Overall, 19 studies published between 2010 and 2025 were included, 
mostly conducted in high tuberculosis-burden countries such as South Africa 
(16%), China (11%) and Paraguay (11%). The most evaluated techniques were 
electronic nose (e-nose) (42%), gas chromatography coupled with mass 
spectrometry (GC-MS/MS-based) (21%) and machine learning applied to mass 
spectrometry (ML-MS) approaches (11%). Important heterogeneity in studies' 
design and analytical approaches was observed. All included studies used 
non-invasive samples and were classified as intended for screening purposes; 
none aimed for confirmatory diagnosis. Among the included studies, 10 (53%) were 
classified as near point-of-care approaches. Of these, 8 (80%) met the minimum 
sensitivity requirement for screening tests, although only one also achieved the 
corresponding specificity threshold. The highest diagnostic performance reported 
showed a sensitivity of 98.5% (95% CI: 92.1-100) and a specificity of 100% (95% 
CI: 93.5-100).
CONCLUSIONS: Although research on exhaled breath-based technologies for 
pulmonary tuberculosis diagnosis is advancing, with some alternatives presenting 
moderate-to-high performance, their implementation still requires standardised 
validation, methodological improvements and field testing in real-world 
settings.
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Heme is an essential cofactor and dietary source of iron for the obligate human 
pathogen, Mycobacterium tuberculosis (Mtb). Consequently, heme is required for 
Mtb growth and pathogenicity and strategies to limit heme represents a promising 
therapeutic approach. Although Mtb can both make and scavenge heme, it was 
previously found that de novo synthesized heme is substantially more 
bioavailable and metabolically active than exogenously scavenged heme. These 
findings provided a strong justification to target the terminal heme 
biosynthetic enzyme, coproheme decarboxylase (ChdC), in the development of 
anti-mycobacterial therapies. Herein, we sought to characterize heme homeostasis 
in a ΔchdC deletion mutant in Mtb. Surprisingly, we found that ablation of ChdC 
in Mtb and Mycobacterium smegmatis (Msm) resulted in the enhanced accumulation 
and bioavailability of exogenously scavenged heme compared to wild type or 
mutants lacking glutamyl tRNA reductase (GtrR), the first enzyme in the heme 
synthetic pathway. Moreover, we found that Mtb has a preference for scavenging 
reduced ferrous heme and exhibits a heme reductase activity that is inhibited by 
ChdC. We further found that ChdC expression is down-regulated when iron is 
limiting, which in-turn increases both heme import and bioavailability. Such a 
mechanism may serve to protect cells from heme toxicity while trying to meet the 
nutritional demand for iron. Importantly, our results also suggest caution must 
be taken if targeting ChdC due to feedback mechanisms that lead to enhanced heme 
scavenging in response to ChdC ablation.
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