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Undernutrition is a major driver of the tuberculosis (TB) epidemic, with one in 
five TB cases worldwide attributable to undernutrition. Nutritional 
interventions may reduce TB incidence and mortality for those at increased risk 
of developing TB. The TB LION (Tuberculosis - Learning the Impact Of Nutrition) 
study provides nutritional supplementation to household contacts (HHC) of TB 
index cases (n = 60) to examine the impact of supplementation on progression 
from latent to active TB disease. TB LENS (Learning about Experience with 
Nutritional Supplementation), a qualitative sub-study of TB LION, was designed 
to examine attitudes and opinions regarding the provided nutritional 
supplementation to inform future interventions. We conducted in-depth interviews 
with HHCs from the TB LION study, local healthcare workers (HCWs) treating 
persons with TB, and with the two lead study nutritionists. Additionally, we 
held focus group discussions among HHCs and HCWs. We identified barriers and 
facilitators to intervention uptake and perspectives for future interventions. 
The results demonstrate the importance of culturally acceptable interventions 
with foods that participants enjoy eating and can prepare quickly. We also found 
an overwhelming preference for in-kind food delivery to the home over cash 
transfers. These results can inform future interventions to improve nutrition 
for households with TB.
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INTRODUCTION: Multidrug-resistant tuberculosis (MDR-TB) is a significant public 
health challenge in Rwanda.
METHODS: This retrospective study aimed to describe the epidemiological 
characteristics, diagnostic approaches, and treatment outcomes of MDR-TB cases 
between July 1, 2019 and June 30, 2023.
RESULTS: Among 23,476 tuberculosis cases diagnosed in Rwanda, 227 (0.96 %) were 
confirmed as MDR-TB. Key findings include male predominance (80.6 %) and a mean 
age of 39.6 years. Pulmonary tuberculosis accounted for 96.9 % of cases, and 
20.3 % of patients were co-infected with HIV. The GeneXpert molecular diagnostic 
test - the first-line diagnostic tool - demonstrated a sensitivity of 92.9 % for 
detecting resistance to rifampicin and isoniazid. The overall therapeutic 
success rate was 93.5 %, with a mortality rate of 5.3 % in evaluable cases 
(82.4 %). Risk factors for mortality included HIV co-infection and malnutrition 
(BMI < 18.5 kg/m2).
CONCLUSION: These findings underscore the importance of robust diagnostic and 
treatment strategies to control MDR-TB in Rwanda.
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INTRODUCTION: Pediatric tuberculosis (TB), especially among children co-infected 
with HIV, remains a significant global health challenge. Traditional 
sputum-based diagnostics are less effective in this population due to 
difficulties in sample collection and paucibacillary disease, necessitating 
alternative non-sputum diagnostic approaches.
AREAS COVERED: This review examines recent advances in non-sputum biosignatures 
for pediatric TB diagnosis, including host- and pathogen-based biomarkers 
detectable in blood, urine, stool and breath.
EXPERT OPINION: Despite rapid advances in TB biosignature discovery, translation 
into usable diagnostics lags behind - especially for children and those with 
HIV. Studies often exclude these key populations, lack diverse validation, and 
depend on complex laboratory platforms. Bridging this gap requires early 
integration of feasibility, usability, and health system factors into product 
development. Multimodal, point-of-care tools adapted for low-resource settings 
and inclusive of high-risk children are essential. Implementation science and 
technology adaptation are critical to ensure real-world impact of these 
promising innovations.To Summarize, on-sputum biosignatures offer an opportunity 
for early diagnosis of TB in children with HIV. However, these signatures need 
to be validated and be translated into affordable point-of-care tools that can 
be integrated with current diagnostic approaches and implemented in low resource 
settings.
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BACKGROUND: India's fight against Tuberculosis (TB) has evolved from the 
National Tuberculosis (TB) Control Program (NTCP) in 1962 to the current 
National TB Elimination Program (NTEP), guided by the National Strategic Plan 
(2020-2025). Despite ambitious goals, TB incidence remains high at 199 cases per 
lakh, with only a 3% annual reduction, far from the 15% target. Systemic issues, 
especially in human resources, hamper effective policy implementation. Frontline 
workers (FWs), crucial to the program, face heavy workloads, inadequate 
upgradation of training, and limited support, yet their voices are rarely heard. 
This study uses Lipsky's Street-Level Bureaucracy (SLB) theory to explore FWs' 
challenges under NTEP and offers insights to strengthen India's TB elimination 
efforts.
METHOD: Twenty-three in-depth interviews were conducted with frontline workers 
(FWs) in the Mumbai Metropolitan Region, a TB hotspot. Interviews were 
audio-recorded, transcribed verbatim, and thematically coded using a deductive 
approach informed by Lipsky's Street-Level Bureaucracy (SLB) theory.
RESULTS: Three key themes emerged: (1) TB program-specific contextual 
challenges, (2) human resource constraints, and (3) leadership support. 
Consistent with street-level bureaucracy theory, frontline workers, despite the 
formal constraints of their contractual employment, exercised practical 
discretion to manage high workloads, adverse working conditions, and limited 
resources.. Supervisory leadership style influenced worker attitudes, 
transformational leadership fostered motivation and greater engagement with 
program activities , whereas transactional leadership was linked to 
dissatisfaction and program alienation.
CONCLUSION: Difficult working conditions coupled with resource deficits hinder 
effective program implementation. However, supervisory leadership significantly 
shapes FWs' engagement with program objectives, highlighting its critical role 
in advancing TB elimination efforts. We recommend improving working conditions 
for TB health workers by addressing staff shortages, offering risk-based 
incentives such as paid leave, medical insurance, and nutritional support, and 
ensuring safer workplaces. Additionally, effective leadership training for 
District TB Officers, City TB Officers, and Medical Officers, along with 
recognition and capacity-building for frontline workers such as TB Health 
Visitors (TBHVs), is crucial.
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BACKGROUND: Chronic pulmonary aspergillosis (CPA) comprises a spectrum of 
conditions that frequently affect individuals with chronic lung diseases, 
particularly post-tuberculosis lung disease (PTLD). Both disorders contribute to 
significant morbidity and impaired quality of life (QoL). In addition, they 
impose financial burden, much of which is borne directly by patients in low- and 
middle-income countries. However, data on out-of-pocket expenditure (OOPE) and 
its relationship with QoL in these groups remain limited.
METHODS: This cross-sectional study, conducted at a tertiary referral centre in 
India, aimed to estimate OOPE (direct and indirect costs) in patients with CPA 
and PTLD, identify determinants of expenditure, and assess associations with 
QoL. Data on OOPE, borrowing, and catastrophic health expenditure during the 
preceding year were collected through structured interviews. QoL was evaluated 
using the St. George's Respiratory Questionnaire (SGRQ).
RESULTS: Both the direct ($406.42 + 543.95 vs $251.81 + 245.42, p value: 0.0038) 
and indirect costs ($49.93 + 72.07 vs $39.81+ 123.32, p value: 0.001) were 
significantly higher in the CPA group compared with the PTLD group. Subgroup 
analyses revealed higher diagnostic, transport, and food-related expenses in CPA 
individuals. Catastrophic expenditure was comparable in both groups (CPA: 60.5%; 
PTLD: 67.9%; p:0.325). Haemoptysis independently predicted poorer QoL across 
groups. QoL was significantly worse in CPA than PTLD (SGRQ total: 37.32 vs 
31.16, p: 0.0125) and significant correlation between OOPE and QoL..
CONCLUSION: CPA imposes a greater financial and QoL burden compared with PTLD, 
underscoring the need for financial protection measures to improve outcomes in 
these patients.
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BACKGROUND: The prevalence and burden of nontuberculous mycobacterial pulmonary 
disease (NTM-PD) are increasing globally, yet the prognostic factors influencing 
its progression remain inadequately understood. This study evaluates the 
prognostic significance of pectoralis muscle area (PMA) in predicting the 
progression of NTM-PD.
METHODS: From August 2018 to December 2023, we retrospectively collected 237 
patients with NTM-PD at a single tertiary referral center. PMA were measured 
using AI-based software on chest CT images obtained at diagnosis at the level of 
mid-T4. Radiological progression of NTM-PD was assessed using a segment-based CT 
scoring system. Uni- and multivariable logistic regression analysis was used to 
assess the association between PMA and NTM-PD.
RESULTS: A total of 77 patients (39 male and 38 female) were finally enrolled in 
the study. Among them, 32 patients (41.2%) showed radiologic progression. The 
radiologic progression group exhibited more in females (65.6% vs. 34.4%, 
p=0.029), higher initial total (10.0 vs. 7.2, p=0.002) and bronchiectasis CT 
scores (3.6 vs. 2.2, p=0.001) and smaller PMA (23.7 vs. 31.2 cm2, p<0.001). In 
the multivariable logistic regression, PMA showed a significant negative 
association with radiologic progression (odds ratio; 0.832, p=0.004) after 
adjusting confounders.
CONCLUSIONS: This study demonstrated that small PMA might be a potential risk 
factor of the radiological progression of NTM-PD.

Copyright © 2025. Published by Elsevier Ltd.

DOI: 10.1016/j.rmed.2025.108532
PMID: 41274310

8. Comput Biol Chem. 2025 Nov 20;120(Pt 1):108787. doi: 
10.1016/j.compbiolchem.2025.108787. Online ahead of print.

Vit-Ensemble: Probabilistic voting based ensemble of Vision Transformers for 
tuberculosis detection using radiographs.

Pradhan N(1), Srivastava G(2), Kaushik G(2).

Author information:
(1)Department of Computer Science and Engineering, The LNM Institute of 
Information Technology, Jaipur, 302031, Rajasthan, India. Electronic address: 
nitesh.pradhan@lnmiit.ac.in.
(2)Department of Computer Science and Engineering, Manipal University Jaipur, 
303007, Rajasthan, India.

Tuberculosis (TB) detection from chest X-ray (CXR) images remains a critical 
challenge in global healthcare. This study introduces Vit-Ensemble, a novel 
ensemble model leveraging Vision Transformer (ViT) architectures for robust TB 
detection. The core innovation of Vit-Ensemble lies in its probabilistic voting 
strategy. Instead of relying solely on predicted class labels, it combines the 
probabilistic outputs of multiple ViT models trained on diverse TB datasets. By 
averaging these class probabilities, Vit-Ensemble makes decisions based on the 
collective confidence of individual models, enhancing generalization performance 
and reducing the impact of biases and uncertainties. To further improve 
diagnostic results, the authors systematically explore various image 
preprocessing techniques, including contrast enhancement and noise reduction. 
Through rigorous experimentation on benchmark datasets, Vit-Ensemble 
demonstrates superior performance compared to state-of-the-art convolutional 
neural network models. It achieves a remarkable 99.67% accuracy, outperforming 
both its individual components (e.g., DeiT-Base at 99.14%) and established 
convolutional neural networks (i.e., EfficientNet-B3 (99.64%) and DenseNet201 
(93.21%)). Our results highlight the effectiveness of probabilistic voting 
within the ensemble framework for TB detection, offering the potential for early 
diagnosis and effective disease management. This research provides valuable 
insights into the integration of ViT architectures, probabilistic voting-based 
ensemble learning for medical image analysis. Vit-Ensemble represents a 
significant advancement in computer-aided TB diagnosis, promising improved 
public health outcomes and streamlined TB control efforts.
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Tuberculosis (TB) remains a leading infectious cause of morbidity and mortality, 
and the development of a new, highly effective vaccine would have a tremendous 
beneficial impact on global health. Although conventional memory CD4 and CD8 T 
cells will likely be key mediators of long-lived, vaccine-elicited protection, a 
potent T cell-inducing vaccine against TB has been elusive. Protection by 
Mycobacterium tuberculosis (Mtb)-specific T cells is mediated primarily through 
their communication with Mtb-infected macrophages. Here, we discuss emerging 
evidence of multiple structural and immunoregulatory factors that limit 
effective T cell-macrophage interactions in TB granulomas, posing a unique 
challenge to vaccine-induced protection. Developing new TB vaccination 
strategies will require a better understanding of the crosstalk between T cells 
and infected pulmonary macrophages and strategies to enhance these interactions.

© 2025 Association for Publication of The Journal of Internal Medicine. This 
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BACKGROUND: Tuberculosis (TB) remains a major public health challenge in low- 
and middle-income countries, including Ghana. In the Effia-Kwesimintsim 
Municipality of the Western Region, high treatment default rates raise concerns 
about multidrug-resistant TB. Since medication adherence is key to successful 
treatment, this study examined the predictors of TB treatment adherence and 
their associations with treatment outcomes.
METHODS: A cross-sectional study was conducted among 139 adult TB patients 
identified from the district TB register. Data were collected using structured 
questionnaires at participants' households. Data was analyzed using STATA 
version 17. Descriptive statistics were used to present results in tables and 
charts. Chi-square tests and multivariable logistic regression were employed to 
assess associations between socio-demographic, community, and health system 
variables and TB medication adherence and treatment outcomes. Variables with 
p < 0.05 were considered statistically significant.
RESULTS: The overall adherence rate was 84.2%, while treatment success stood at 
55%. Key predictors of adherence included employment status (aOR = 25.75, 95% 
CI: 1.71-87.59), presence of a treatment supporter (aOR = 14.21, 95% CI: 
2.23-19.70), and receiving a support package from a health facility 
(aOR = 13.83, 95% CI: 1.11-17.02). Adherence was strongly associated with 
treatment success (aOR = 5.22, 95% CI: 1.22, 12.48), and employed individuals 
had increased odds of successful treatment (aOR = 3.1, 95% CI: 1.28-7.57). Fear 
of stigma, economic barriers, and lack of social support were reported as 
primary reasons for non-adherence.
CONCLUSION: Medication adherence is strongly associated with TB treatment 
success, surpassing individual factors like age and gender. The findings 
highlight the importance of strengthening adherence through social support 
systems, economic assistance, community-based interventions, and 
employment-related policies. Enhancing access to care through CHPS initiatives, 
aligning TB care with Ghana's universal health coverage and social protection 
frameworks, may support better health outcomes and contribute to achieving 
national and global TB control targets.
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Air pollution is the fifth and sixth leading risk factor for global mortality 
and reduced life expectancy. Studies have established a link between atmospheric 
pollution and the incidence, hospitalization, and mortality rates of pulmonary 
tuberculosis (PTB). The city of Zabol has experienced persistent dust storms for 
several years, with an average annual PM10 concentration of 206 µg/m³-more than 
nine times the permissible limit. The results of this study indicate a 
significant correlation between increased PM10 levels and the incidence of 
tuberculosis. To model the disease, machine learning (ML) techniques, including 
support vector machines (SVM) and k-nearest neighbors (KNN), were employed. 
Among these, SVM demonstrated the highest accuracy, with a correlation 
coefficient of 92.4% between the experimental data and the model's training 
outputs.
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Medication adherence is critical for successful tuberculosis (TB) treatment, yet 
non-adherence remains a major barrier to TB control globally. Digital adherence 
technologies (DAT) have emerged as promising tools to support adherence, but 
their effectiveness remains variably reported across settings and intervention 
types. To evaluate the effectiveness of DAT compared to directly observed 
therapy (DOT) in improving TB medication adherence through a systematic review 
and meta-analysis of randomized controlled trials (RCTs). A comprehensive 
literature search was conducted across PubMed, Scopus, EBSCO, and ScienceDirect 
from inception through November 7, 2024. RCTs comparing DAT (e.g., SMS 
reminders, video-observed therapy [VOT], medication event reminder monitors 
[MERM], biometric monitoring systems [BMS], ingestion sensors [IS]) with DOT 
were included. Study selection, data extraction, and quality appraisal were 
performed independently by multiple reviewers. Meta-analyses were conducted 
using a random-effects model, with subgroup and sensitivity analyses. This 
review followed the PRISMA 2020 reporting guidelines. Nineteen RCTs involving 
over 10,000 TB patients were included. Overall, DAT significantly improved 
medication adherence compared to DOT, with a pooled odds ratio (OR) of 2.853 
(95% CI: 2.144-3.796; p < 0.001). Subgroup analyses indicated that VOT, MERM, 
and SMS reminder were consistently effective, while the highest effect sizes 
were seen in IS and BMS, albeit with wider confidence intervals. Effectiveness 
varied by country income level: DAT were more effective in high- and 
upper-middle-income countries, while findings in lower-income settings remained 
inconclusive, partly due to the limited number of studies. Sensitivity analysis 
confirmed the robustness of findings, and no significant publication bias was 
detected (Egger's test p = 0.979). DAT are significantly more effective than DOT 
in improving medication adherence among TB patients. Tailored implementation 
strategies are needed to ensure optimal selection and integration of DATs across 
diverse health systems. These findings support the scaling-up of 
context-appropriate digital tools as part of global TB control efforts.
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Current methods for detecting Mycobacterium tuberculosis (M.tb) in centralized 
medical facilities are a bottleneck in TB surveillance, particularly in 
resource-constrained regions. In response, we present a groundbreaking portable 
bio-tool, the lab-in-a-cartridge (LIC) system, designed for on-site detection of 
lipoarabinomannan (LAM) in trace amounts within the urine. The innovative design 
combines pumpless liquid handling and magnetic force-based enrichment with 
horseradish peroxidase polymer amplification to precisely quantify low biomarker 
levels. Employing a tetramethylbenzidine-based colorimetric reaction, the LIC 
enables semi-quantitative LAM detection. This LIC incorporates all necessary 
reagents, achieving a detection threshold of as low as 0.01 pg/mL in pooled 
urine samples within 40 minutes. The LIC distinguishes TB patients in clinical 
urine samples with 92% sensitivity and 88% specificity. This pioneering device 
not only sets an improved standard for detecting low LAM concentrations but also 
holds the potential to realize a decentralized diagnosis of TB.
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Magnesium is vital for bacterial survival, and its homeostasis is tightly 
regulated. Intracellular pathogens like Mycobacterium tuberculosis (Mtb) often 
face host-mediated magnesium limitation, which can be counteracted by 
upregulating the expression of Mg²⁺ transporters. This upregulation may be via 
Mg²⁺-sensing regulatory RNA such as the Bacillus subtilis ykoK Mbox riboswitch, 
which acts as a transcriptional "OFF-switch" under high Mg²⁺ conditions. Mtb 
encodes two Mbox elements with strong similarity to the ykoK Mbox. In the 
current study, we characterize the Mbox encoded upstream of the Mtb pe20 operon, 
which is required for growth in low Mg²⁺/low pH. We show that this switch 
operates via a translational expression platform and Rho-dependent transcription 
termination, which is the first such case reported for an Mbox. Moreover, we 
show that the switch directly controls a small ORF encoded upstream of pe20 We 
have annotated this highly conserved uORF rv1805A, but its role remains unclear. 
Interestingly, a homologous gene exists outside the Mbox-regulated context, 
suggesting functional importance beyond magnesium stress. Overall, this study 
uncovers a dual mechanism of riboswitch-regulation in Mtb, combining 
translational control with Rho-mediated transcription termination. These 
findings expand our understanding of RNA-based gene regulation in mycobacteria, 
with implications for pathogenesis and stress adaptation.
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Just as tuberculosis services were recovering after the COVID-19 pandemic 
disruptions, abrupt funding cuts by G7 nations are putting progress at risk. 
These trends, while perilous, also reveal a turning point toward a more 
equitable, resilient, and self-reliant TB response, led by high-burden 
countries.
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Community pharmacies (private retail drug shops or pharmacies) have proven 
successful for delivering anti-retroviral therapy to people living with human 
immunodeficiency virus (HIV). Leveraging this model for tuberculosis (TB) 
treatment integration could improve access to both TB and HIV treatment among 
people with TB/HIV. We identified the barriers and facilitators to integrating 
TB treatment into community pharmacies for people with TB/HIV in Kampala, 
Uganda, using a qualitative study across six public health facilities. 
Participants included people with TB/HIV; healthcare providers (HCPs) from the 
six facilities and their affiliated community pharmacies; and experts from the 
Ministry of Health. Data were collected through interviews guided by the 
Consolidated Framework for Implementation Research (CFIR). We performed 
framework analysis and mapped the emergent sub-themes to the relevant CFIR 
domains. We enrolled 47 participants: six TB focal persons, six HIV focal 
persons, nine pharmacy HCPs, three Ministry of Health staff, and 23 people with 
TB/HIV. Major facilitators included the convenience of accessing both TB and HIV 
treatment at a single location; enhanced privacy and reduced stigma; improved 
accessibility through extended hours, shorter wait times, and proximity; 
readiness of community pharmacy HCPs to deliver TB treatment; willingness of 
people with TB/HIV to engage in self-managed care; and training of pharmacy HCPs 
in TB care. Key barriers included unclear eligibility criteria for enrolling 
people with TB/HIV, absence of TB counseling services at pharmacies, inadequate 
infrastructure for TB drug storage, limited confidence among pharmacy HCPs in 
delivering TB care, and unclear logistics and operational procedures for 
implementation. Therefore, context-specific interventions that are developed in 
collaboration with key stakeholders, address barriers like eligibility criteria 
refinement, enhanced pharmacy HCP training, and financial incentives, and 
leverage facilitators like policy support and stakeholder readiness, are needed 
for the successful integration of TB treatment into community pharmacies for 
people with TB/HIV in Uganda.
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BACKGROUND: Pulmonary tuberculosis (PTB), remains one of the leading causes of 
death from infectious diseases worldwide, its burden is disproportionately 
affecting low- and middle-income countries (LMICs), including Tanzania. This 
study aimed to examine the direct and indirect costs incurred by patients and 
their families prior to PTB diagnosis, and how such costs influence patients' 
health-seeking behaviours.
METHODS: A mixed-methods approach was employed, integrating qualitative and 
quantitative methods for data collection, analysis, and interpretation. The 
study was part of a longitudinal observational cohort that included 261 adults 
diagnosed with PTB. Quantitative data were collected using a structured 
questionnaire adapted from the WHO's generic patient cost survey tool, 
administered after TB diagnosis was confirmed. To gain deeper insights, 
additional data were gathered through, in-depth interviews (IDIs) with 
purposively selected participants, aimed at identifying both financial and 
non-financial challenges experienced by patients and their family supporters 
before to diagnosis.
RESULTS: Of the 261 respondents, 59% were men, 48% were married, and 51% were 
living with HIV, with a median age of 35 years. The majority 185(72.8%) delaying 
visiting a healthcare facility (HCF) by more than four weeks following the onset 
of symptoms. The average total pre-treatment cost per patient was USD 28.8, 
comprising direct medical, direct non-medical, and indirect costs. These costs 
varied based on the number and type of healthcare providers consulted. 
Qualitative findings indicated that participants frequently associated this 
pre-treatment costs with delays in seeking formal care, often influenced by 
self-medication, limited awareness of TB symptoms, and long distances to formal 
HCFs.
CONCLUSION: This study highlights the significant financial and non-financial 
barriers faces by patients diagnosed with PTB and their families before 
diagnosis. Delays in care-seeking not only worsen health outcomes but also 
increase the overall economic burden. Addressing these challenges requires a 
comprehensive, multisectoral approach to improve early diagnosis, reduce 
patients costs and strengthen TB control efforts in high-burden settings.
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In 2023, an estimated 10.8 million people developed tuberculosis, and 1.25 
million people died from this disease, including 161,000 deaths in people with 
HIV (PWH) in whom tuberculosis remains the leading cause of death. Detecting 
Mycobacterium tuberculosis drug resistance remains a challenge among patients 
with paucibacillary tuberculosis; since there is such low bacterial load in 
their sputum it's unable to be detected via microscopy, there is also not enough 
bacteria for other sputum-based tests which could provide resistance testing. At 
an outpatient clinic in Eswatini from 2020-2023, stool and sputum samples were 
provided by a subset of children, adolescents, and adults prospectively enrolled 
in a tuberculosis diagnostic study. In addition to standard diagnostic testing 
available in country (direct sputum Xpert, stool Xpert, and phenotypic drug 
susceptibility testing of sputum culture), stool samples underwent extraction 
and sequencing using targeted next generation sequencing (tNGS), using both the 
Oxford Nanopore Technologies (ONT) TB Custom Kit (on an ONT MinION Mk1b) and the 
Deeplex Myc-TB kit (on an Illumina iSeq 100). From 250 participants with 
pulmonary tuberculosis diagnosed in Eswatini during our study period, 85 (34%) 
were smear negative on sputum microscopy. Of these, 21/85 (24.7%) participants 
had adequate M. tuberculosis DNA shed in their stool for attempting tNGS. 
Targeted sequencing on stool detected M. tuberculosis DNA in 14-19% 
(n = 12/85-16/85) and provided a full report of mutations associated with drug 
resistance in 12-14% (n = 10/85-12/85) of patients with paucibacillary 
(smear-negative) tuberculosis, expanding drug resistance detection beyond other 
methods. Targeted sequencing of stool, even when applied to patients with 
paucibacillary disease, can provide case confirmation and expanded drug 
resistance information.
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Nitroaromatic small molecules are established anti-infectives, including against 
trypanosomal diseases. Inspired by our previously identified suicide inhibitors 
of Mycobacterium tuberculosis (Mtb) decaprenylphosphoryl-β-d-ribose 2'-epimerase 
(DprE1), we report the synthesis and in vitro antitrypanosomal activity of six 
novel nitroquinoline derivatives (4a-4f), as well as the antitrypanosomal 
activity of 13 previously described nitroquinolone anti-Mtb compounds, 8a-8 m. 
Two compounds exhibited sub-micromolar activity (EC50 = 0.3-0.5 µM), while 
thirteen compounds exhibited low micromolar activity (EC50 = 1.1-8.0 µM) against 
Trypanosoma brucei. This study highlights nitroquinolones and nitroquinolines as 
a source of compounds that exhibit both antitrypanosomal and antitubercular 
activities.
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Digestion and decontamination during acid-fast bacilli (AFB) culture processing 
are performed to suppress growth of normal microbiota in respiratory specimens; 
however, these steps may render AFB nonviable. This study aimed to evaluate the 
performance of NTM Elite agar, a decontamination-free selective medium, for the 
recovery of nontuberculous mycobacteria (NTM) compared to standard of care (SOC) 
processing and solid and liquid media inoculation for AFB culture in five 
hundred lower respiratory samples from non-cystic fibrosis patients. 
Concurrently, the same specimens were directly inoculated onto NTM Elite agar 
(NTM Elite-Direct Inoculation) or centrifuged and washed with saline prior to 
inoculation onto NTM Elite agar (NTM Elite-Concentrated) and incubated up to 28 
days. The overall median time to positivity was 7.0 days (IQR = 7-18) for NTM 
Elite-Direct Inoculation and 14 days (IQR = 7-14) for NTM Elite-Concentrated, 
which were similar to SOC broth but shorter than SOC solid agar at 35 days 
(IQR = 2-41). Breakthrough non-AFB growth rate was 1.4% (7/500) NTM Elite-Direct 
Inoculation, which was less than NTM Elite-Concentrated at 9.0% (45/500) and SOC 
media at 10.0% (50/500). Forty-five unique isolates were included in the 
analysis for sensitivity of NTM detection. Sensitivity was 43.5% (95% 
CI = 30.2-57.8) for SOC media, 20.0% (95% CI = 10.9-33.8) for NTM Elite-Direct 
Inoculation, and 82.6% (95% CI = 69.3-90.9) for NTM Elite-Concentrated. Combined 
with SOC broth culture, sensitivity was 93.3% (95% CI = 82.1-97.7) for NTM 
Elite-Concentrated. The high sensitivity of the latter procedure indicates 
potential for NTM Elite agar to replace SOC solid agar for detection of NTM in 
areas of high NTM incidence but low incidence of tuberculosis.
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Tuberculosis (TB) is the biggest cause of death from infectious disease 
worldwide. The causative agent, Mycobacterium tuberculosis (Mtb), possesses a 
complex cell envelope comprised of multiple classes of unique lipids. The 
macrophage phagosome is a key reservoir of infection in pulmonary TB and 
multiple studies have shown that inorganic phosphate (Pi) is limiting in this 
environment. Here, we show that during Pi restriction the Mtb lipidome markedly 
remodels such that phospholipids are replaced with multiple classes of 
phosphorus-free lipids. This envelope lipidome remodelling suggests that 
standard Mtb culture conditions that use media with high concentrations of Pi do 
not reflect the physiologic environment during infection, thereby undermining 
vaccine and drug development for tuberculosis. Further, we discover that Mtb can 
metabolise phospholipid polar heads abundant in host pulmonary surfactant as an 
alternative phosphate source. Therefore, we present two mechanisms where Mtb 
manipulates lipid metabolism to overcome host restriction.
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Nepal, a geographically diverse country in South Asia, faces significant public 
health challenges, including high burdens of tuberculosis (TB) and dengue. 
Understanding the spatial and temporal distribution of these issues are 
essential for developing effective interventions. This study aimed to identify 
spatial-temporal tuberculosis clusters for fiscal years (FY) 2020-2021 to 
2022-2023 and dengue for 2021 to 2023 in Nepal using spatial-temporal analysis. 
A retrospective analysis using Kulldorff's spatial-temporal scan statistics was 
conducted, offering a reference for infectious disease research and guiding 
policymakers in resource prioritization and targeted interventions. In addition, 
this study employed a discrete Poisson probability model to analyze the TB cases 
from FY 2020-2021 to 2022-2023 and dengue cases from 2020 to 2023 with a spatial 
window covering up to 50% of the population at risk. This study revealed 
significant geographic disparities in tuberculosis and dengue incidence across 
Nepal. For TB, primary clusters like Rautahat, Bara, Sarlahi, Mahottari and 
Kathmandu showed high Log-Likelihood Ratios (LLRs), indicating a persistent 
excess of observed cases, particularly in urban areas in FY 2022-2023. Secondary 
clusters also demonstrated elevated LLRs suggesting widespread TB risk. 
Similarly, dengue incidence was notably higher than expected in primary clusters 
such as Sankhuwasabha, Lalitpur, Bhaktapur and Kathmandu over three years, with 
urban areas experiencing sharp increases in 2022. This present study identified 
significant high-risk clusters for TB and dengue, emphasizing the need for 
targeted public health interventions in Nepal. Ongoing spatial-temporal analysis 
is crucial for adapting responses to evolving health challenges.
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Mycobacterium tuberculosis uses five ESX systems to secrete effector proteins 
with distinct functions essential for the pathogen's growth and virulence. The 
current paradigm assumes that each ESX system secretes a distinct set of 
effector proteins. Here, we show that the EsxU-EsxT proteins, associated with 
the ESX-4 system, and the EsxE-EsxF proteins, encoded in the toxin operon cpnT, 
form a supercomplex that is required not only for toxin secretion, but also for 
outer membrane localization and for secretion of all Esx proteins into the 
cytosol of infected macrophages. Secretion of non-Esx proteins such as EspB, 
proteins involved in iron uptake, and PPE62, which are dependent on ESX-1, ESX-3 
and ESX-5, respectively, also requires the EsxUT-EsxEF supercomplex. The mutual 
functional dependency of EsxEF and EsxUT on each other for outer-membrane 
localization synchronizes effector protein secretion, enabling M. tuberculosis 
to block phagosomal maturation and to permeabilize the phagosomal membrane when 
the pathogen is capable of killing host cells by toxin secretion. The 
requirement of the ESX-4 system for general secretion of ESX-dependent proteins 
in vivo is a critical vulnerability that could be targeted by drugs and/or in 
vaccines to simultaneously block many virulence factors of M. tuberculosis.
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PURPOSE: To investigate the clinical significance of T-SPOT.TB results in 
patients with uveitis in South Korea, an intermediate tuberculosis (TB) burden 
country, and to compare clinical characteristics and treatment patterns by 
T-SPOT.TB results.
DESIGN: Retrospective clinical cohort study.
METHODS: This study included 382 patients diagnosed with uveitis who underwent 
both T-SPOT.TB test with interpretable results and chest imaging at a tertiary 
referral center between 2013 and 2022. Clinical data including the anatomical 
location of uveitis, treatment regimens were compared between T-SPOT.TB-positive 
and negative groups. Additional analyses compared pulmonology referrals, 
anti-tubercular therapy (ATT) administration, and chest imaging and 
microbiologic findings.
RESULTS: Among 382 patients, 125 (32.7%) were T-SPOT.TB-positive. The 
T-SPOT.TB-positive group had a higher mean age (55.9 vs. 42.5 years, p < 0.001) 
and a higher prevalence of prior TB history (5.6% vs. 0.8%, p = 0.007). No 
significant differences were found in the anatomical distribution of uveitis 
(p = 0.073) or treatment patterns, including corticosteroid monotherapy and use 
of immunomodulatory agents or biologics (p = 0.175 and p = 0.238, respectively). 
Of the T-SPOT.TB-positive patients, 54 (43.2%) were referred to the pulmonology 
department, and 14 received treatment for latent TB infection, and 1 patient 
later diagnosed with TB lymphadenitis underwent full ATT. No patients 
demonstrated active pulmonary TB.
CONCLUSIONS: In this real-world cohort from a TB intermediate-burden country, 
T-SPOT.TB positivity was not associated with clinical features or treatment 
burden of uveitis. The findings suggest that T-SPOT.TB positivity in uveitis 
patients may reflect background latent infection rather than active ocular 
involvement.
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OBJECTIVES: The aim of this study was to evaluate the performances of Anyplex® 
MTB/NTM Real-time Detection and Xpert MTB/RIF Ultra for tuberculosis (TB) 
disease in people living with Human Immunodeficiency Virus (PLHIV) with low 
CD4 + T lymphocyte cell (CD4) count.
PATIENTS AND METHODS: A retrospective observational study included respiratory 
and non-respiratory specimens from PLHIV stratified based on their CD4 count 
(<200 vs. ≥ 200 cells/µL) using Anyplex® MTB/NTM Real-time Detection or Xpert® 
MTB/RIF Ultra.
RESULTS: In PLHIV with low CD4 count (<200 cells/µL), Anyplex demonstrated 
comparable sensitivity (81.4 % vs. 81.8 %) and specificity (78.7 % vs. 78.5 %) 
to Xpert for MTC detection in respiratory samples, but lower sensitivity (81.8 % 
vs. 100 %) and higher specificity (83.3 % vs. 66.6 %) than Xpert in 
non-respiratory samples.
CONCLUSIONS: Whereas the two methodologies showed similar MTC diagnostic 
performance in respiratory samples from PLHIV with low CD4 levels, Anyplex 
showed higher specificity and lower sensitivity than Xpert in non-respiratory 
samples.
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Mycobacterium tuberculosis (Mtb) remains a major global health threat, 
intensified by multidrug-resistant (MDR) and extensively drug-resistant (XDR) 
strains. We synthesized a series of N-benzoyl-arylthiourea derivatives 
(IITKDA1-20) as hybrids of isoniazid/pyrazinamide and ethionamide to explore 
their antimycobacterial potential. Our evaluation of synthesized library members 
for antimycobacterial activity has identified IITKDA10 (N-benzoyl-arylthiourea 
possessing p-(N-Boc)-thionamide) as the maximally effective inhibitor of Mtb (1 
μg/mL MIC). Further, the physicochemical properties indicated a trend of high 
topological polar surface area (tPSA) and partition coefficient (ClogP) in the 
range of 3-4 was optimal for the compounds to be active against Mtb. Molecular 
docking of IITKDA10 into the InhA (enoyl-[acyl-carrier-protein] reductase) 
active site revealed strong binding (-9.63 kcal/mol), stabilized by hydrogen 
bonds and π-alkyl interactions. Further, crystal packing analysis indicated that 
hydrogen bonding networks guided supramolecular architecture, and structural 
planarity (e.g., IITKDA4, IITKDA8) correlated with higher activity. In contrast, 
twisted or L-shaped conformations (IITKDA2, IITKDA5) showed reduced potency. 
This study presents a structurally and functionally diverse set of 
N-benzoyl-arylthioureas with promising anti-TB activity, supported by 
structure-activity relationships, docking, and crystallographic insights.
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The Mycobacterium tuberculosis complex (MTBC), comprising species such as M. 
tuberculosis, M. africanum, and M. canettii, is the causative agent of 
tuberculosis (TB), one of the deadliest infectious diseases worldwide. MTBC 
strains exhibit genetic diversity that influences host-pathogen interactions, 
immune evasion, and disease outcomes. The complement system, a crucial component 
of innate immunity, plays a dual role in pathogen detection and potential immune 
evasion, yet its interactions with MTBC strains remain underexplored. We 
investigated the roles of C1q and mannose-binding lectin (MBL), key pattern 
recognition molecules (PRMs) of the classical and lectin pathways, respectively, 
in complement activation against diverse clinical MTBC strains. We observed that 
both C1q and MBL recognize mycobacteria directly as PRMs but that the degree of 
binding was strain dependent. Both molecules facilitated complement cascade 
activation, leading to the deposition of C4b and C3b and the formation of the 
membrane attack complex (MAC) on bacterial surfaces. However, inhibition 
experiments revealed that C1q is the primary driver of complement activation in 
nonimmune serum, while MBL plays a supportive but nonredundant role. Despite 
robust complement activation, MAC formation did not significantly impact the 
viability of MTBC strains. Nevertheless, these findings highlight a nuanced 
interplay between the complement system and MTBC lineage diversity. Our results 
provide novel insights into early host-pathogen dynamics in TB, emphasizing the 
importance of considering MTBC lineage diversity in understanding the immune 
response against mycobacteria.
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Pretomanid, a novel nitroimidazoles or nitroimidazooxazines, was recently 
approved as part of BPaL (Bedaquiline, Pretomanid, and Linezolid) regimen for 
treating extensively drug-resistant (XDR) and treatment-intolerant/ 
nonresponsive multidrug-resistant (MDR) cases of pulmonary tuberculosis (TB). It 
offers new hope in the global fight against drug-resistant TB, which remains a 
major health challenge. However, the pursuit of better treatment outcomes has 
been confronted by the rapid emergence of resistance to these drugs. Resistance 
to pretomanid has been documented in both laboratory and clinical isolates of 
Mycobacterium tuberculosis. The identification of pretomanid-resistant strains 
of Mycobacterium tuberculosis highlights the need for judicious use, continuous 
surveillance and monitoring of pretomanid resistance in TB control programs to 
prevent further resistance development and ensure the continued success of 
pretomanid in treating drug-resistant TB. Although genetic mutations associated 
with pretomanid resistance have been identified in key genes such as ddn and 
fgd1 of Mycobacterium tuberculosis, the insights into the molecular mechanisms 
of pretomanid resistance are still quite limited. The better understanding of 
resistance patterns and molecular mechanisms underpinning pretomanid resistance 
is crucial for the establishment of uniform phenotypic DST methods and the 
development of molecular tools for rapid identification/ surveillance of 
pretomanid resistance. The present review explores the role of pretomanid in 
treating MDR and XDR-TB cases and provides an updated overview of the 
pharmacological properties, mechanisms of action, clinical efficacy, and the 
impact of resistance on the long-term effectiveness of pretomanid in TB 
treatment regimens.
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Psychosis is a potential side-effect of isoniazid therapy that clinicians 
involved in the care of patients with tuberculosis should be aware of. 
https://bit.ly/4n2gXrX.
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Peritoneal tuberculosis (PTB) is a rare extrapulmonary manifestation that poses 
diagnostic challenges due to nonspecific clinical features and can mimic 
carcinomatous peritonitis, particularly in patients with ascites and elevated 
serum cancer antigen 125 (CA125) and carbohydrate antigen 19-9 (CA19-9) levels. 
We report a 75-year-old woman with rheumatoid arthritis who was receiving 
certolizumab and developed massive ascites, elevated tumour markers, and 
pulmonary nodules. Laparoscopy revealed numerous miliary yellow-white nodules in 
the parietal peritoneum, and biopsy showed epithelioid granulomas with positive 
Ziehl-Neelsen staining. Sputum acid-fast bacilli culture and PCR for 
Mycobacterium tuberculosis were both positive, leading to the diagnosis of 
pulmonary and peritoneal tuberculosis. After antituberculous therapy, CA125 and 
CA19-9 levels decreased markedly. While CA19-9 is generally considered a marker 
for malignancy, it may increase in cases of tuberculosis and bronchiectasis. PTB 
should be considered in the differential diagnosis even when carcinomatous 
peritonitis is strongly suspected.
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In response to a letter addressing the Brazilian guidelines for tuberculosis 
infection (TBI) screening in immune-mediated inflammatory diseases (IMID), we 
clarify that the recommendations reflect a structured, evidence-based consensus 
developed by a multidisciplinary panel, in accordance with internationally 
accepted standards. We reaffirm the rationale for annual TBI retesting during 
the first three years of immunosuppressive therapy, particularly with TNF 
inhibitors, and the outweighed risk of tuberculosis preventive treatment (TPT), 
given the benefits. These recommendations are aligned with national and 
international public health policies and underscore the need for flexibility in 
clinical judgment. Nonetheless, they are conditional, reflecting the limited 
robustness of the available evidence. Continued dialogue is essential to ensure 
the safety and protection of IMID patients in high-burden settings like Brazil.
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BACKGROUND: In low- and middle-income countries (LMICs), tuberculosis (TB) 
regained its status as the leading cause of death from a single infectious agent 
in 2023, surpassing COVID-19. Rapid and accurate diagnosis is critical, with 
decentralised diagnostic strategies offering a promising solution. Although 
decentralised diagnostic strategies have been proven cost-effective, further 
evidence is needed on affordability and equity in high-burden settings. This 
study, part of a multicentre real-world cluster-randomised controlled trial 
(cRCT), assessed implementation costs and out-of-pocket (OOP) expenditures 
across socioeconomic status (SES) groups from a societal perspective.
METHODS: The TB-CAPT Core trial compared decentralised point-of-care TB testing 
using the Molbio Truenat platform (intervention) with the hub-and-spoke Xpert 
MTB/RIF Ultra model (control) in Tanzania and Mozambique. Economic data were 
collected as part of the trial along with asset ownership information using an 
equity tool. Multiple correspondence analysis was used to construct an asset 
index for each country. Extended cost-effectiveness analysis estimated 
incremental participant costs for TB diagnosis and health outcomes (number of 
participants who initiated treatment within seven and sixty days) across SES 
groups. Distributional cost-effectiveness analysis assessed facility-based 
diagnostic cost per treatment initiated from a societal perspective across SES 
groups. Regression analyses explored the intervention's impact on direct, 
indirect and total costs.
RESULTS: Average OOP expenditures were lower in the intervention arm (US$8.82) 
than in the control group (US$13.61). Regression analysis confirmed a 
significant cost reduction. Least poor participants experienced greater 
cost-savings (-US$6.36 vs -US$2.93), while the poorest had a higher number of TB 
treatment initiations within 7 days of diagnosis (poorest vs least poor: 28 vs 
8). The incremental cost-effectiveness ratio for the poorest group was US$778, 
whereas for the other two groups, the intervention showed higher treatment 
initiation (52 vs 36 for middle, 33 vs 25 for least poor) at lower costs than 
the standard of care.
CONCLUSION: The intervention reduced patient costs and improved outcomes across 
SES groups. Decentralised TB testing with the Molbio Truenat platform is both 
cost-saving and more effective and cost-effective compared with a hub-and-spoke 
model in Mozambique and Tanzania.
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BACKGROUND: Although testing for latent tuberculosis (TB) infection has been 
standard practice for psoriasis patients being treated with IL-17 or IL-23 
inhibitors, evidence for this practice is weak.
OBJECTIVES: To review evidence on safety of IL-17 and IL-23 inhibitors in the 
setting of latent TB infection, and to provide a new Joint Position Statement on 
this topic.
METHODS: Experts from the National Psoriasis Foundation (NPF) and the 
International Psoriasis Council (IPC) reviewed evidence regarding progression of 
latent TB infection to active disease in psoriasis patients receiving IL-17 or 
IL-23 blockers. A Joint Position Statement was formulated and approved to 
provide updated guidance to clinicians.
RESULTS: 87.5% of the members from the NPF Medical Board and IPC approved a new 
Joint Position Statement regarding psoriasis patients being treated with IL-17 
or IL-23 inhibitors, stating that testing for latent TB infection is not 
required.
LIMITATIONS: This position statement allows for exceptions where continued 
testing for latent TB infection could be considered, including for patients on 
concomitant immunosuppressive therapy and for those living in TB endemic areas.
CONCLUSION: Psoriasis experts reached consensus that routine testing for latent 
TB infection is not required in psoriasis patients being treated with IL-17 or 
IL-23 inhibitors.
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BACKGROUND: Tuberculous meningitis (TBM), a severe form of tuberculosis, remains 
difficult to diagnose and is fatal if left untreated. Children are particularly 
vulnerable to the disease due to their immature immune systems. Often, diagnosis 
is delayed by nonspecific symptoms, leading to a more advanced stage of disease 
at presentation. Tryptophan metabolism has been linked to disease severity in 
adult TBM; however, its role in children remains largely unexplored. This study 
investigates cerebrospinal fluid (CSF) tryptophan metabolism, both the serotonin 
and kynurenine pathways, in paediatric TBM.
METHODS: We used liquid chromatography-tandem mass spectrometry to measure 
tryptophan and the metabolites of the tryptophan-kynurenine/serotonin pathways 
in a total of 130 CSF samples - TBM (n = 51), non-meningitis controls (NMC; 
n = 49), and viral meningitis (VM; n = 30). We further correlated the 
metabolites with CSF and Magnetic Resonance Imaging (MRI) parameters.
FINDINGS: CSF tryptophan levels were reduced in both TBM and VM compared to NMC, 
and the differences were statistically significant (NMC vs TBM, p < 0.001; NMC 
vs VM, p < 0.001). However, TBM and VM showed no significant differences (TBM vs 
VM, p > 0.05). Furthermore, tryptophan showed a moderate negative correlation 
with CSF lymphocyte count (r = -0.5). Quinolinic acid was the most elevated 
metabolite in TBM, distinguishing it from VM and NMC, with AUCs of 0.736 (95% 
CI: 0.617-0.844) and 0.804 (95% CI: 0.716-0.887), respectively. Quinolinic acid 
also correlated positively with both basal enhancement (r = 0.51) and 
hydrocephalus (r = 0.58).
INTERPRETATION: CSF tryptophan depletion occurs in both TBM and VM, reflecting 
the activation of indoleamine-2,3-dioxygenase as a common immune response, and 
is therefore not disease-specific. However, elevated downstream kynurenine 
metabolites indicate greater pathway activation in TBM. Quinolinic acid could 
serve as a potential marker for TBM; its correlation with basal enhancement and 
hydrocephalus, key features of TBM, further suggests its specificity to TBM.
FUNDING: Mr. Willem Bakhuys Roozeboomstichting in the Netherlands.
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OBJECTIVE: To investigate the temporal trends and regional clusters of 
tuberculosis treatment outcomes among people with HIV in Brazil, as well as 
their relationship with socioeconomic and programmatic indicators.
METHODS: Ecological study with data from people living with HIV who initiated 
and completed tuberculosis treatment from 2015 to 2021 in Brazil. We described 
the semiannual trends of cure, treatment interruption, and death rates in 
Brazilian states using joinpoint regression models. Cluster analyses stratified 
by three population sizes were conducted using the k-means method to identify 
clusters in 510 immediate geographic regions. Socioeconomic and programmatic 
indicators related to treatment interruption and death were included in 
multivariate negative binomial regression models.
RESULTS: A total of 54,362 tuberculosis treatments in people with HIV were 
analyzed, with cure rates of 55.51%, interruption rates of 23.33%, and death 
rates of 21.16% for the period. Nationally, cure rates remained stable, while 
treatment interruption increased by 2.54% per semester (ranging from 1.59% to 
3.70%) and death increased by 9.31% (ranging from 7.41% to 17.24%). The states 
of Ceará and Amapá showed the worst trends for treatment interruption and death. 
Regions with greater income inequality, higher percentages of workers with only 
primary education, higher household density, and broader private health coverage 
had higher rates of treatment interruption and death. Conversely, regions with 
higher expected years of schooling and hospitalizations for primary 
care-sensitive conditions had lower probabilities of these outcomes.
CONCLUSION: Nationally, despite stable cure rates, tuberculosis treatment 
interruption and death among people with HIV increased. Regional disparities in 
the relationship between socioeconomic and programmatic indicators and outcomes 
suggest inequities in access to and adherence to tuberculosis treatment across 
Brazil.
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We studied the mucosal bacterial population in patients with active Crohn's 
disease and intestinal tuberculosis. Significant differences were noted in the 
composition and predicted function of the gut microbiota between the two 
conditions. Microbial dysbiosis was more severe in intestinal tuberculosis than 
in Crohn's disease and could differentiate between the two conditions with good 
accuracy.
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BACKGROUND: Isoniazid preventive therapy (IPT) is recommended for the treatment 
of latent tuberculosis (TB) infection and is beneficial for persons living with 
HIV (PLHIV) even after initiation of antiretroviral therapy (ART). After the 
roll out of dolutegravir (DTG)-based ART in 2018, the Uganda Ministry of Health 
rapidly expanded IPT coverage among PLHIV. We assessed if concomitant IPT and 
DTG administration (C-IPT) increased the risk of IPT-related adverse drug 
reactions (ADRs) compared to delayed administration (D-IPT).
METHODS: We abstracted data from medical records of PLHIV aged ≥18 years who 
initiated IPT between July 2019 and March 2020 at an HIV clinic in Kampala. 
IPT-ADR incidence was calculated from IPT initiation to first ADR or censoring, 
expressed as the number of ADRs per person-years at risk. Kaplan-Meier survival 
analysis and the log-rank test were used to compare ADR risk between groups. A 
Cox proportional hazards model estimated the adjusted effect of C-IPT on ADR 
incidence, and robustness was evaluated using Poisson regression with standard 
errors.
RESULTS: We analyzed data from 336 patients on DTG-based ART and IPT, 58% were 
male, with a median age of 46 years (IQR; 38 - 54), and 66.7% had no history of 
comorbidities. Overall, 193 (57.4%) reported at-least one IPT-related ADR during 
114.72-person years of follow-up. After adjusting for age, HIV-1 viral load, and 
history of co-morbidities, C-IPT was associated a significantly higher risk of 
IPT-related ADRs compared to D-IPT (aHR 1.63, 95%CI 1.17-2.26, p<0.01). There 
was no difference in the proportion of patients who discontinued IPT due to ADRs 
in either group (2.2%, 2/95 vs 4.2%, 10/241, p=0.36).
CONCLUSION: Concomitant initiation of IPT and DTG-based ART was associated with 
a higher risk of ADRs but did not increase IPT discontinuation. Enhanced 
clinical monitoring is warranted for patients initiating both therapies to 
facilitate early detection and management of ADRs.
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Tuberculosis (TB) remains a global health concern due to complex and lengthy 
treatment, suboptimal drug concentrations in alveolar macrophages (AMs) and 
increasing drug resistance. This study investigates dectin-1 receptor-targeted 
dry powder inhalation (DPI) system for rifampicin (Rif) using β-glucan 
microparticles (GMP) for enhanced delivery to AMs. Rif-loaded GMP (GMP-R) 
exhibited >55% drug entrapment and favorable aerodynamic properties (fine 
particle fraction: 36%, mass median aerodynamic diameter: 4-5 μm) for deep lung 
deposition. Sustained in vitro drug release fitting Korsmeyer-Peppas model 
indicated Fickian diffusion as the predominant mechanism. Drug release was more 
sustained at lysosomal pH. GMP-R demonstrated >99% uptake into RAW 264.7 
macrophages within 1 h and minimal cytotoxicity. No significant changes in 
particle size and aerosolization characteristics were observed during the 
6-month accelerated stability testing (40 °C ± 2 °C/75%±5%RH). In vivo 
pharmacokinetics in rats revealed ∼23-fold higher drug concentration in AMs and 
extended lung residence (∼48 h) with intratracheal GMP-R compared to oral Rif. 
GMP-R exhibited targeting index of 5.01, with intracellular inhibitory 
concentrations maintained for ∼20 h. Overall, dectin-1 receptor-targeted 
inhalable GMP-R enhances lung deposition and intracellular concentrations, while 
reducing systemic toxicity. Pharmacokinetic outcomes indicate its potential for 
reducing dosing frequency, while warranting further validation of therapeutic 
efficacy in infection models.
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Clofazimine is a WHO-recommended therapy for multibacillary leprosy and an 
emerging option for drug-resistant tuberculosis and non-tuberculous 
mycobacterial infections. Yet in high-income countries like the USA, access 
remains restricted through expanded access pathways and other limitations, 
despite decades of safe use. This review examines clofazimine's regulatory 
trajectory in the USA, contrasts global access models, and highlights the 
consequences of relying on a single manufacturer and informal donation 
programmes. We argue that existing systems can be ill-suited to ensure 
equitable, sustainable access to essential but low-profit medicines like 
clofazimine. Policy options include simplified access pathways, WHO-based 
procurement for leprosy, and public manufacturing to stabilize supply. 
Clofazimine's case illustrates the need for proactive stewardship and access 
models that align with public health goals.
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Toxin-Antitoxin (TA) systems are highly conserved genetic elements in the 
Mycobacterium tuberculosis complex, playing a critical role in bacterial 
survival, stress response, and persistence. Small variations in sequence 
composition can lead to species-specific functional differences, potentially 
influencing host adaptation, antibiotic tolerance, and virulence strategies. In 
this study, a comparative analysis of TA systems in M. tuberculosis and M. bovis 
was conducted using BLAST NCBI, and SnapGene 5.3.1. A main mutation was 
identified at nucleotide 719 of the vapC3 gene in M. bovis isolates. While vapC3 
in M. tuberculosis consists of 137 amino acids, a nucleotide deletion in M. 
bovis resulted in a truncated protein of only 109 amino acids in the primary 
sequence, significantly altering its structure. These findings suggest potential 
differences in the translation and function of vapC3 between the two species. 
Molecular docking simulations were conducted using HADDOCK 2.4 to assess the 
functional implications of vapC3 mutations. The analysis revealed that VapBC3 in 
M. bovis exhibits a more stable interaction than in M. tuberculosis, which could 
be crucial in understanding species-specific toxin-antitoxin system 
functionality. Future studies should focus on the impact of this mutation on 
VapC3-mediated stress response, experimental validation and therapeutic 
applications targeting VapBC3-mediated bacterial survival pathways.
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Tuberculosis (TB) remains a major global health issue, especially in 
resource-limited settings, where rapid and accurate diagnosis is critical yet 
often lacking. Nuclear magnetic resonance (NMR)-based metabolomics has emerged 
as a promising tool for identifying disease-specific biomarkers. This study 
assessed the diagnostic potential of urinary metabolomics using high-resolution 
(HR-)NMR and benchtop NMR (bNMR) in Nigerian adults with presumed pulmonary TB, 
including individuals with and without HIV. Urine samples were analysed by 
HR-NMR and bNMR. Multivariate analysis was used to develop classification models 
based on confirmed TB status. Key discriminant metabolites were identified. In 
HIV-negative individuals, HR-NMR achieved 84% sensitivity and 86% specificity, 
while bNMR reached 83% and 84%, respectively. In people living with HIV, HR-NMR 
reached 75% sensitivity and 70% specificity; bNMR achieved 90% and 46%. Both 
models met or exceeded WHO sensitivity criteria for non-sputum-based TB 
diagnostics. Thirteen discriminatory metabolites were identified, with eight 
consistent with previous studies. These findings suggest common metabolic 
signatures of TB, regardless of HIV status. Urinary NMR-based metabolomics shows 
strong potential for TB diagnosis in high TB/HIV burden settings. HR-NMR 
provides excellent accuracy, while bNMR offers a cost-effective alternative. 
Further studies are needed to validate and optimise this approach for clinical 
use.
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BACKGROUND: Amplicon sequencing of Mycobacterium tuberculosis 
resistance-associated genes offers a cost-effective alternative to whole-genome 
sequencing for rapid profiling of infections and guiding clinical management. 
However, existing assays require frequent manual updates to accommodate emerging 
resistance mutations, limiting scalability and responsiveness.
RESULTS: We present TOAST (Tuberculosis Optimised Amplicon Sequencing Tool), a 
novel software tool that automates primer design by integrating mutation 
frequencies from a curated database of over 68,000 drug-resistant M. 
tuberculosis genomes. TOAST prioritises regions with the highest clinical 
relevance, accounting for single-nucleotide polymorphisms, insertions, and 
deletions. The software supports customisation of design parameters such as 
amplicon length, melting temperature, and GC content, while screening for 
undesirable primer properties, including self-dimers and off-target binding. 
Using TOAST, we designed a multiplex panel of 33 amplicons targeting mutations 
associated with resistance to 13 anti-TB drugs. These amplicons covered over 97% 
of resistance mutations in a 68 K isolate database and were validated using 
Oxford Nanopore sequencing of two clinical samples, achieving high uniform 
coverage with a minimum sequencing depth exceeding 50-fold across all targets.
CONCLUSIONS: TOAST represents a major advancement in targeted TB sequencing by 
integrating large-scale clinical genomic data directly into assay design. This 
enables rapid, high-coverage, and adaptable amplicon sequencing, enhancing 
diagnostic precision and surveillance capabilities for drug-resistant TB. 
TOAST’s framework is also extensible to other pathogens, supporting broader 
applications in infectious disease genomics.
SUPPLEMENTARY INFORMATION: The online version contains supplementary material 
available at 10.1186/s12864-025-12247-9.
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BACKGROUND AND AIM: The rise of drug-resistant tuberculosis (TB) poses a need 
for new drugs and combinations. TBAJ-587, a new diarylquinoline (DARQ), has 
shown promising efficacy in preclinical studies. This work aimed to describe the 
pharmacokinetics (PK) of TBAJ-587 and its metabolites M2 and M3 after single 
ascending dosing in healthy volunteers and to develop a simultaneous population 
PK model. In addition, to explore different doses in relation to efficacy and 
safety and to assess the impact of loading doses on exposure levels of TBAJ-587 
and its metabolites.
METHODS: Pharmacokinetic samples from 42 healthy volunteers following a single 
dose (25, 50, 100, 200, 400 or 800 mg) were collected for up to Day 126. 
Population pharmacokinetic modelling was conducted using nonlinear mixed-effects 
modelling in NONMEM. Simulations from final model were performed to compare 
against efficacy targets derived from the first-in-class DARQ bedaquiline and 
safety references based on preclinical studies.
RESULTS AND CONCLUSIONS: The final model simultaneously described the PK of 
TBAJ-587, M2 and M3 well. Simulations of final model identified that all 
simulated doses and regimens resulted in exposures that were below the safety 
references. A loading dose for 2 weeks resulted in initially higher 
concentrations, but a limited difference in exposure at 4 weeks and onwards, 
compared with no loading dose. A 100 mg once daily dose and higher reached the 
efficacy targets and can be studied further in combinations in phase 2a studies. 
Name of trial: Evaluation of the Safety, Tolerability, PK of TBAJ-587 in Healthy 
Adults.
REGISTRATION NUMBER: NCT04890535.

© 2025 The Author(s). British Journal of Clinical Pharmacology published by John 
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BACKGROUND: Tuberculosis is a common systemic bacterial infectious disease 
usually caused by Mycobacterium tuberculosis. In India, there are an estimated 
2.1 million cases of tuberculosis, with 16% of them being new extrapulmonary 
tuberculosis cases. Extrapulmonary tuberculosis may present in concurrence with 
a focus in the lungs or may be present primarily without pulmonary involvement. 
While primary submandibular tuberculosis is rare, it is even rarer in the 
pediatric age group. Diagnosis of this disease can be challenging due to 
nonspecific symptoms. Fine-needle aspiration cytology is helpful in diagnosis, 
but often an excisional biopsy is required.
CASE PRESENTATION: We present a case of a 9-year-old female patient from 
Aligarh, Uttar Pradesh (India) who presented with swelling in the left 
submandibular region without pain for the last 25 days. After diagnosis, it was 
found to be primary tuberculosis of the submandibular gland. The patient did not 
have any history of fever, cough, weight loss, loss of appetite, or other 
systemic symptoms but she had a family history of tuberculosis 4 years ago. On 
local examination, a nontender, soft-to-firm swelling of approximately 
2.5 cm × 2.0 cm was detected in the submandibular region. The diagnosis was 
confirmed by fine-needle aspiration cytology, which revealed granulomas most 
likely of tubercular etiology.
DISCUSSION: Tubercular involvement of salivary glands is uncommon, and primary 
involvement of the submandibular gland in the pediatric age group is extremely 
very rare. The disease typically manifests as a diffuse swelling in the 
submandibular region with or without systemic manifestations. Diagnosis is based 
on fine-needle aspiration cytology, polymerase chain reaction, or 
histopathological examination of the biopsied material, which reveals the 
presence of granulomas with or without caseous necrosis. Antituberculous 
treatment remains the mainstay of treatment.
CONCLUSION: This study unveils the rare instances of tuberculosis impacting the 
submandibular gland among children, underscoring the importance of increased 
clinical vigilance. By thorough examination of clinical cases, diagnostic 
approaches, and treatment strategies, this study provides a valuable perspective 
on the unique presentation of submandibular gland tuberculosis, ultimately 
enhancing diagnostic accuracy and patient care.
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BACKGROUND: Pulmonary tuberculosis (PTB) diagnosis primarily relies on sputum 
examination, which can be challenging for patients unable to produce sputum. 
Minimally invasive oral sampling methods, such as tongue swabs (TS), have been 
proposed as alternatives. We assessed the effectiveness of TS for PTB diagnosis 
using molecular tests.
METHODS: In a prospective study at two TB clinics, 99 confirmed smear-positive 
PTB patients provided 11 TS and one additional sputum sample (SS) for 
GeneXpert-Ultra (Ultra) testing at the National Reference Laboratory for 
Mycobacteriology. Testing was performed on a single TS (1TS), three pooled TS 
(3TS), and the additional SS. Additionally, we retrospectively analyzed TS from 
120 participants with TB symptoms using an in-house IS6110-qPCR at the Institute 
of Tropical Medicine, alongside two SSs tested by fluorescence microscopy, 
GeneXpert-MTB/RIF (Xpert) and Ultra in Guinea.
RESULTS: In the prospective study, among 99 smear-positive patients, Ultra 
detected Mycobacterium tuberculosis (MTB) in 86.9% (1TS) and 91.9% (3TS), 
compared to 96.9% in SS. The highest positivity grade for sputum was "MTB 
detected high" (n = 31) with no "Trace" results, while for any TS the maximum 
grading was "Medium". TS positivity grades were mostly "MTB Low", and was not 
impacted by the sample swab number tested. In the retrospective study, 
positivity rates for sputum were 35% on microscopy, 44% on Xpert, 38.6% on 
Ultra, and 38.3% on in-house swab-IS6110-qPCR, with strong agreement between 
sputum-Xpert/Ultra and swab-IS6110-qPCR (k = 0.91 Xpert, k = 0.86 Ultra).
RESULTS: TS demonstrated its ability to detect MTB on molecular tests, providing 
a minimally invasive complement for PTB diagnosis. Further studies in sputum 
scarce patients are needed.
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BACKGROUND: The global burden of tuberculosis (TB) remains high, and treatment 
of both drug-susceptible and drug-resistant diseases is complex and prolonged. 
International clinical trial networks and public-private partnerships are 
beginning to deliver advances in TB treatment, and collaborative data-sharing 
efforts are being promoted to improve the transparency and scrutiny of the 
evidence used in formulating treatment guidelines and public health policies. 
Empirical studies have identified variability in the selection and reporting of 
clinical trial outcomes in historical and recent phase III trial reports and 
protocols in TB. This variability could affect the synthesis of evidence and 
interpretation by practitioners, regulators, and policymakers.
METHODS AND ANALYSIS: A comprehensive list of outcomes used in phase III 
treatment trials of pulmonary TB in adults, grouped according to key domains, 
will be identified from systematic reviews of published trials and trial 
protocols. A systematic review of qualitative evidence will inform outcomes 
important to people diagnosed with TB. Consensus will be sought from an 
international panel of participants representing key stakeholder groups using a 
multi-stage Delphi process. The final COS identified from the Delphi survey will 
be ratified at an online consensus meeting and approved by the SSC. The process 
will be conducted according to the Core Outcome Set-STAndards for Development 
(COS-STAD) guidance and with the support of the Core Outcome Measures in 
Effectiveness Trials (COMET) Initiative.
DISCUSSION: A COS implemented in the TB trials community that reflects the 
outcomes most important to stakeholders would help ensure that important 
evidence is translated rapidly, clearly, and effectively into practice to 
maximise patient benefit.
TRIAL REGISTRATION: The study has been registered with the COMET database of 
core outcome sets (study 2195, registered October 2022).
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BACKGROUND: Targeted immunotherapies have transformed the treatment of many 
diseases. However, some increase the risk of tuberculosis (TB) disease. We 
sought to develop a comprehensive list of targeted immunotherapies with TB 
infection screening recommendations in U.S. Food and Drug Administration 
(FDA)-approved prescribing information and compare these recommendations to 
clinical resources and quality measures.
METHODS: Through a grey literature review, we identified TB clinical resources 
and U.S. quality measures. We created a list of targeted immunotherapies and TB 
infection screening recommendations by analyzing four FDA databases. We then 
evaluated the consistency of screening recommendations in prescribing 
information, TB clinical resources and quality measures.
RESULTS: We identified six TB clinical resources and one quality measure for TB 
infection. While TB infection screening recommendations for tumor necrosis 
factor (TNF) inhibitors were consistently included, recommendations for other 
therapies were less consistent. Through FDA database analyses, we identified 269 
targeted immunotherapies, 35 (13%) of which had TB infection screening 
recommendations in prescribing information, including all therapies targeting 
TNF and several interleukins (IL); however, therapies targeting IL-6, 
Janus-associated kinase and others had variable recommendations. Significant 
discordance in screening recommendations for immunotherapies was further 
identified when comparing prescribing information, clinical resources and 
quality measures.
CONCLUSIONS: The number and targets of immunotherapies are rapidly evolving 
resulting in challenges with creating, up-to-date and consistent TB infection 
screening recommendations. Inconsistent recommendations in clinical resources 
may contribute to gaps in TB preventive care. Harmonized recommendations and 
additional epidemiologic studies of TB disease risk with the use of these agents 
are needed.
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BACKGROUND: In Japan, discharge for pulmonary tuberculosis requires 
microbiological confirmation of non-infectivity, leading to prolonged 
hospitalization. International guidelines increasingly support early discharge 
based on clinical stability. This study aimed to describe the clinical 
characteristics and healthcare utilization of hospitalized tuberculosis patients 
in Japan and to estimate the proportion potentially eligible for early discharge 
and associated cost savings.
METHODS: This nationwide retrospective cohort study analyzed patients 
hospitalized for pulmonary tuberculosis, who received rifampicin and isoniazid 
within 7 days of admission. Data were extracted from an inpatient claims 
database between June 2010 and March 2023. Patients who met the following 
predefined clinical criteria were eligible for early discharge: absence of drug 
resistance, absence of severe comorbidities, and functional independence. Cost 
simulation was performed under the assumption that patients eligible for early 
discharge were discharged 14 days after treatment initiation.
RESULTS: Overall, 22,634 patients were eligible. Their mean age was 71.1 years; 
approximately 40 % required some assistance with activities of daily living. The 
mean length of hospitalization was 59.2 days (standard deviation, 50.7); the 
median hospitalization cost was USD 8,974 (interquartile range, 5,696-14,706). 
Overall, 32.9 % of patients met the criteria for early discharge. Under the 
hypothetical early discharge scenario, the median estimated cost saving per 
patient was USD 4,625 (interquartile range, 2,332-8,560).
CONCLUSIONS: Early discharge may be feasible for a subset of hospitalized 
pulmonary tuberculosis patients in Japan and could contribute toward optimizing 
healthcare resource utilization by reducing hospitalization costs.
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BACKGROUND: Drug-resistant tuberculosis (DR-TB) continues to threaten TB control 
efforts in South Africa, particularly in resource-limited provinces such as 
Limpopo. This study evaluated trends in DR-TB and evaluated treatment outcomes 
and predictors of unfavorable outcomes from 2011 to 2019.
METHODS: We conducted a retrospective cross-sectional study using data from 
3,528 patients with DR-TB recorded in the Limpopo electronic registry 
(EDRWeb.net). Descriptive statistics characterized the demographics of the 
patients and the types of resistance. The associations between variables and 
outcomes were tested using chi-square analysis and binary logistic regression 
identified independent predictors of unfavorable treatment outcomes. The study 
period was stratified into pre-bedaquiline (BDQ) (2011-2015) and post-BDQ 
(2016-2019) eras to assess the impact of treatment.
RESULTS: Rifampicin-resistant TB (RR-TB) (61.7%) and multidrug-resistant TB 
(MDR-TB) (32.5%) were the most common. Overall, the success of the treatment was 
59.0%, increasing from 54.1% in the pre-BDQ era to 65.3% after BDQ. XDR-TB had 
the lowest success rate (31.3%). In multivariate analysis, male sex (aOR = 1.12; 
95% CI: 1.00-1.27), HIV positivity (aOR = 1.28; 95% CI: 1.11-1.47), age ≥ 35 
years (aOR = 2.01; 95% CI: 1.08-3.76), and XDR-TB (aOR = 3.05; 95% CI: 
1.65-5.65) were independently associated with unfavorable outcome.
CONCLUSION: Treatment outcomes for DR-TB in Limpopo improved following the 
introduction of BDQ and shorter all-oral regimens but remain suboptimal, 
particularly among XDR-TB and HIV co-infected patients. Strengthening TB/HIV 
integration, expanding access to new drug regimens, and enhancing early 
diagnosis are essential to improve outcomes in rural high-burden settings.

Copyright: © 2025 Kaapu, Rukasha. 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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INTRODUCTION: In 2023, almost 200,000 children under 15 years died from 
tuberculosis, most without appropriate treatment. Treatment decision algorithms 
(TDAs), developed to facilitate rapid anti-tuberculosis treatment initiation in 
children, were recommended by the World Health Organization (WHO) in 2022, 
conditional on validation in different cohorts and settings. We performed a 
retrospective external evaluation of WHO TDAs using an individual participant 
dataset (IPD).
METHODS AND FINDINGS: The IPD comprised four paediatric cohorts, restricted to 
children with presumptive pulmonary TB < 10 years, and including children in 
high-risk groups (children living with HIV "CLHIV", children with severe acute 
malnutrition "SAM", and children <2 years). All children in the IPD were 
retrospectively evaluated using both TDA A (an algorithm including chest X-ray) 
and TDA B (without chest X-ray), excluding the triage step. The diagnostic 
accuracy against a composite reference standard (confirmed and unconfirmed 
tuberculosis versus unlikely tuberculosis) was determined and reported as 
sensitivities and specificities. Of 1,886 children included (RaPaed-TB: n = 740, 
Umoya: n = 474, TB-Speed HIV: n = 204, TB-Speed Decentralisation: n = 468), the 
median age was 2.9 years (interquartile range [IQR]:1.3,5.5), 741 (39.3%) were 
<2 years, 382 (20.3%) were CLHIV, and 284 (15.1%) had SAM. 281 (14.9%) had 
confirmed tuberculosis, 672 (35.6%) were classified as unconfirmed tuberculosis 
(clinically diagnosed, microbiological investigations negative), and 933 (49.5%) 
as unlikely tuberculosis. For TDAs A and B, algorithm sensitivity was 84.3% (95% 
CI: 74.8, 90.6) and 90.6% (95% CI: 83.8, 94.7), respectively, with a specificity 
of 50.6% (95% CI: 30.4, 70.7) and 30.8% (95% CI: 21.5, 42.0), respectively. For 
TDA A, estimated sensitivity in children in high-risk groups was lower than 
those with low-risk (83.0%, 95% CI: 79.4%, 86.1%; versus 88.0%, 95% CI: 84.8%, 
90.6%), while having a gain in specificity (50.0%, 95% CI: 44.9%, 55.1%; versus 
36.6%, 95% CI: 32.7%, 40.7%). Trends were similar for TDA B. As for limitations, 
most diagnostic tuberculosis studies in children, including two of those 
included in the IPD, are performed at secondary or tertiary hospitals with 
higher levels of healthcare and thus the target population might differ somewhat 
from the IPD, potentially limiting the generalisability of our results.
CONCLUSIONS: This retrospective external evaluation of WHO TDAs in a large IPD 
shows high sensitivity but sub-optimal specificity for both TDAs, in line with 
the meta-analyses that generated the algorithms. Prospective studies that 
evaluate the entire TDA, including triage step are needed. Additionally, the 
integration of novel diagnostic tools within the TDAs should aim to enhance the 
accuracy, especially the specificity.
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We report a case of encapsulating peritoneal sclerosis (EPS) associated with 
tuberculous peritonitis. A man in his 50s presented with fever, anorexia, and 
abdominal distension and was urgently hospitalized because computed tomography 
(CT) revealed ascites. Despite hospitalization for 1 month, the diagnosis 
remained unclear and his condition worsened; therefore, the patient was 
transferred to our hospital. At our hospital, his fever reached approximately 
38 °C and an upper abdominal mass was palpable. Contrast-enhanced CT revealed 
encapsulated ascites and extensive peritoneal thickening with adhesions, 
resulting in a diagnosis of EPS. Mycobacterium tuberculosis complex was detected 
in the ascitic fluid culture, thus confirming EPS secondary to tuberculous 
peritonitis. CT revealed rapid bowel dilatation, suggesting a high risk of 
ileus. We initiated treatment comprising four antituberculosis drugs (isoniazid, 
rifampicin, pyrazinamide, and ethambutol) and prednisolone (60 mg/day). The 
fever resolved rapidly and inflammatory markers improved. CT revealed resolution 
of ascites and bowel dilation. Therefore, the steroid dose was tapered. On day 
28, the patient was discharged. This case highlights that tuberculosis should be 
considered as a cause of EPS in patients without a history of peritoneal 
dialysis, and that early steroid therapy is necessary to prevent EPS progression 
to ileus.
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Escalating antimicrobial resistance presents an urgent need for novel 
antibiotics, particularly against Mycobacterium tuberculosis (M. tb), which 
claims 1.5 million lives annually. A promising avenue for antibiotic development 
is inhibiting DNA biosynthesis by targeting Thymidylate Synthase enzymes (TS) 
that produce 2'-deoxythymidine-5'-monophosphate (dTMP), an essential building 
block of DNA. Two forms of TS enzymes are known, and M. tb has been shown to 
rely on a unique flavin-dependent thymidylate synthase (FDTS), which is distinct 
from the human TSase enzyme. This work explores the mechanism and binding modes 
of inhibitors of the MtbFDTS enzyme by utilizing a nonproductive oxidase 
reaction (O2 reduction to H2O2) catalyzed by the flavin cofactor. We discovered 
that inhibitors of MtbFDTS that bind competitively at the nucleotide-binding 
site potentiate the oxidase reaction. Conversely, inhibitors of the enzyme that 
bind at the folate's binding site abate the oxidase reaction. We exploit this 
contrasting kinetic behavior to show that naphthoquinones inhibit FDTS by 
binding competitively at the nucleotide's active site, activating the enzyme's 
oxidase reaction and consequently producing substantial peroxide as a byproduct. 
We confirm our predicted inhibitor binding modes through direct measurement of 
folinic acid binding to the ternary enzyme-flavin-naphthoquinone complex, 
providing a revised kinetic mechanism for the FDTS-catalyzed reaction. Our 
findings show that naphthoquinones inhibit the native FDTS reaction and divert 
the enzyme's activity to produce reduced oxygen species, which sheds light on 
their antimycobacterial activity and will be critical for future inhibitor 
development and high-throughput screening (HTS) methods.
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PURPOSE: To report the clinical presentations and outcome of ocular tuberculosis 
(OTB) in an Egyptian cohort.
METHODS: The medical records of 42 consecutive patients with presumed ocular 
tuberculosis referred to a tertiary referral center in Alexandria, Egypt, were 
reviewed retrospectively.
RESULTS: Sixty-seven eyes of 42 patients were included in the study. The most 
common clinical presentation was anterior and intermediate uveitis in 25 eyes 
(37.3%), followed by anterior uveitis in 14 eyes (20.9%), intermediate uveitis 
in 11 eyes (16.4%), panuveitis in 10 eyes (14.7%), scleritis and sclerouveitis 
in 4 eyes (5.8%), and posterior uveitis in 3 eyes (4.5%). Nearly half of the 
patients, 20 patients (47.6%), were treated with combined ATT and oral 
corticosteroids; 8 patients (19%) received ATT alone; 6 patients (14.3%) were 
treated with oral corticosteroids only; and 11 patients (19.1%) were started on 
systemic immunosuppressants after initiation of ATT. Periocular corticosteroids 
were required in 14 patients (33.3%) and intravitreal Ozurdex injections in 6 
patients (14.3%) to control intraocular inflammation and cystoid macular edema. 
The most commonly reported ocular complications of tubercular uveitis were 
posterior synechiae, followed by cystoid macular edema, cataract, and ocular 
hypertension.
CONCLUSION: Ocular tuberculosis should be considered in cases of recurrent or 
treatment-resistant uveitis, even in patients without systemic Tb manifestation 
and with normal chest imaging. In our cohort, anterior and intermediate uveitis 
were the most common presentations. Most cases were treated with antituberculous 
treatment whether alone or combined with oral corticosteroids for optimal 
disease control.
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Tuberculous synovitis (TS) is an infrequent yet significant manifestation of 
tuberculosis (TB), particularly in regions where TB is endemic. The clinical 
presentation of TS is often nonspecific yet distinctive, and diagnosis is 
confirmed by histopathological examination. Anti-TB therapy is the cornerstone 
of treatment, although the necessity of surgical intervention remains debated. A 
case was reported of a 73-year-old female patient who complained of left wrist 
pain and swelling for the past 3 years. The left wrist was swollen from the 
metacarpophalangeal joints to the mid-forearm. Radiography on the left forearm 
revealed extensive, mixed predominant osteolytic and sclerotic bony lesions 
affecting all the carpal bones. These findings were associated with increased 
size of a hyperdense soft tissue swelling. Magnetic resonance imaging revealed 
rim-enhancing multiple encapsulated cystic fluid collections at the distal 
radioulnar and carpal regions. A biopsy of the left wrist was performed, 
revealing TS. The patient was subsequently started with anti-TB therapy.
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BACKGROUND: Sodium-glucose cotransporter 2 inhibitors (SGLT2i) are increasingly 
prescribed in diabetes mellitus (DM) patients, yet their impact on tuberculosis 
(TB) incidence remains unclear. This study analyzed TB risk in DM patients with 
and without SGLT2i use.
METHODS: We conducted a retrospective cohort study using data from the Taiwan 
National Health Insurance Research Database between 2017 to 2020. DM patients 
treated with or without SGLT2i were identified, and propensity score (PS) 
matching was performed to balance baseline characteristics, including age, sex, 
comorbidities, and Diabetes Complications Severity Index (DCSI) between these 
two groups. TB incidence was assessed until December 31, 2021, and compared 
between groups. To consider death as a competing risk, a Cox regression model 
with the Fine and Gray approach was used to estimate the incidence of TB. 
Additionally, sensitivity analyses were conducted by excluding patients with 
concomitant antidiabetic medications and by redefining the exposure period based 
on the timing of SGLT2i initiation.
RESULTS: After PS matching, 76,159 SGLT2i users and 152,318 non-users were 
included. The majority of enrolled patients were aged over 50 years (63.96%), 
with males predominant (61.92%). Over an average follow-up of 3.08 years, TB 
incidence was lower in SGLT2i users than in non-users (0.10% vs. 0.17%, 
SMD = 0.0192). The time to TB diagnosis was longer in SGLT2i users compared to 
non-users (2.56 ± 1.13 vs. 2.27 ± 0.02, SMD = -0.2853). Cox regression showed a reduced TB risk in SGLT2i users, with an adjusted hazard ratio of 0.43 (95% CI: 
0.33-0.56). The protective effect persisted across age, gender and concomitant 
use of other antidiabetic drugs. A dose-response relationship was observed, 
where patients receiving higher cumulated defined daily doses of SGLT2i 
exhibited progressively lower TB risk. Finally, sensitivity analyses reinforced 
the robustness of the findings and suggested a temporal association between 
SGLT2i exposure and a reduced risk of TB occurrence.
CONCLUSIONS: This study provides novel evidence that SGLT2i use is associated 
with a lower TB risk in DM patients, suggesting a potential host-directed 
therapeutic role warranting further investigation.
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BACKGROUND: Tuberculosis remains a serious public health threat to people of all 
sexes and ages in Nigeria. A World Health Organization (WHO) global tuberculosis 
report indicated that Enugu reported a slight increase in all cases of 
tuberculosis, and case reporting and findings remain low. Any intervention that 
could improve the knowledge of tuberculosis and treatment referral services will 
improve case reporting/finding and reduce the incidence rate. The study 
determined the impact or effectiveness of health education interventions on the 
knowledge and management practices of patent medicine vendors (PMVs) in the 
rural local government area of Enugu State, Nigeria.
METHODS: A quasi-experimental study designed with experimental and control 
groups was carried out among 400 PMVs in rural LGAs in Enugu State. A multistage 
sampling method was used to select the participants. Thereafter, a pre- and 
post-tests was administered using self-administered semi structured 
questionnaire cast in English language was used to obtain the responses of the 
same respondents before and after an education intervention. The educational 
intervention lasted for 3 months. The data collected were analyzed via the 
Statistical Package for Social Sciences (SPSS) version 23. The Independent 
sample t-test was used to compare means between the groups, while Pearson 
chi-square was used to determine the association between variables. The P-value 
of < or equal to 0.05 was considered significant.
RESULTS: The results of this study revealed that most of the respondents had 
ages ranging between 18 and 51 years, with mean ages of 39 ± 13.4 and 40 ± 14.7 
years for males and females, respectively. Primary and secondary schools were 
identified as the highest level of education attained by most of the 
respondents. The results revealed that PMVs had poor knowledge and management of 
TB in the pre-intervention phase, whereas in the post intervention phase, the p 
value of the cause of TB was p = 0.002 and that of knowledge of the correct 
signs and symptoms of TB was p = 0.025; and that of knowledge of the infective 
nature of TB, transmission, vulnerability, and the need for referral was 
p = 0.001 at p < 0.05. The overall effect of this intervention shows that PMVs 
knowledge on TB increased from ± 28.0% to 97.3.
CONCLUSION: The study revealed that educating PMVs positively improved their 
knowledge of tuberculosis and the need for PMVs to refer their customers with 
suspected cases TB to screening centers and not inappropriately treating them. 
Therefore, emphasis should be placed on more training and retraining to improve 
TB knowledge and management among PMVs in Enugu State.
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BACKGROUND: Tuberculosis (TB), caused by the intracellular bacterium 
Mycobacterium tuberculosis complex (Mtbc), remains a significant global health 
challenge, with Mtbc once again being the leading infectious killer worldwide. 
Despite over a century of research, the disease continues to pose a major 
threat, with an estimated one-fourth of the global population latently infected. 
According to the World Health Organization (WHO), approximately 1.3 million 
deaths were attributed to TB in 2024 alone. The emergence of multidrug-resistant 
(MDR) strains, resistant to isoniazid and rifampicin, and extensively 
drug-resistant (XDR) strains, resistant to rifampicin (and may also be resistant 
to isoniazid), to at least one fluoroquinolone (levofloxacin or moxifloxacin) 
and to at least one other Group A drug (bedaquiline or linezolid), further 
complicates the situation, posing significant challenges for healthcare systems. 
While the WHO definition of XDR-TB has recently been updated, in this study we 
applied the classification in effect during the 2006-2015 period, when the 
isolates were collected and characterized. In Argentina, TB burden is moderate 
compared to other countries, with approximately 10,500 new cases and 1,000 
deaths reported annually. While standard therapy is generally effective, XDR Mtb 
infections require prolonged and costly treatment and are often associated with 
a guarded prognosis.
METHODS: In this work, we applied whole-genome sequencing analysis to 
characterise XDR-TB strains circulating in Argentina between 2006 and 2015. 
Genotypic variants of each isolate were compared against resistance-associated 
variant databases and subjected to local and global phylogenetic analyses.
RESULTS: The analysis revealed no common origins for the most frequently 
observed resistance mutations. Notable variants associated with resistance to 
first-line drugs included katG Ser315Thr and fabG1 -15C < T for isoniazid, rpoB 
Ser450Leu and Asp435Val for rifampin, embB Gly406Ala, and Met306Ile for 
ethambutol, as well as multiple variants in the pncA gene linked to pyrazinamide 
resistance.
CONCLUSIONS: This study provides valuable insights into the molecular mechanisms 
of antibiotic resistance in M. tuberculosis, specifically focusing on XDR 
strains circulating in Argentina. The findings highlight the genetic diversity 
and complexity of resistance-associated variants, emphasizing the need for 
continued research and surveillance efforts to address this pressing global 
health threat.
CLINICAL TRIAL NUMBER: Not applicable.
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Poor geographical accessibility to tuberculosis (TB) diagnostic services in 
Ghana is a key barrier to timely diagnosis. Decentralizing molecular testing for 
TB could improve TB case notification among underserved populations and enhance 
treatment initiation while avoiding unnecessary treatments. This study aims to 
project the epidemiological impact of decentralized TB testing at the country 
level. We developed an individual-based simulation of the TB diagnostic system 
and treatment cascade in Ghana, calibrated to key TB care targets using data 
from the District Health Information Management System (DHIMSII) from 2019-2022. 
We assessed the effects of expanding molecular (Xpert MTB/RIF) testing to (1) 
all 218 district hospitals and (2) all 703 modeled facilities reporting TB 
notifications, comparing these scenarios to the current diagnostic network. 
Under the baseline scenario, 26% of samples remained untested, with over 30% of 
diagnoses made through clinical judgment alone, and 35% with false positive 
diagnoses. Decentralizing Xpert to district-level facilities could reduce the 
proportion of untested samples to 20%, lowering false positive diagnosis to 32%. 
While projected TB notifications and treatment rates in 2030 remained similar, 
this shift could result in 51 additional treatment initiations for individuals 
with undiagnosed TB, prevent 36 unnecessary treatments, and save 43 lives per 
million people over an eight-year period by 2030. Full Xpert decentralization 
could eliminate untested samples by enabling on site testing at all facilities, 
reduce false positive diagnosis to 25%, and lead to 220 additional treatment 
initiations, 140 fewer unnecessary treatments, and 180 lives saved per million 
relative to baseline from 2023-2030. Decentralizing Xpert testing offers 
significant benefits, improving diagnostic accuracy, reducing untested samples, 
and enhancing TB treatment outcomes - but wide-scale implementation is required 
to realize full benefits at a country level.

Copyright: © 2025 Kasaie et al. This is an open access article distributed under 
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INTRODUCTION: A small fraction of the estimated 25,000-30000 children 
(<15 years) who develop multidrug-resistant (MDR) tuberculosis (TB) globally 
every year are diagnosed and started on appropriate treatment. However, recent 
years have brought rapid changes to diagnostics, prevention, and treatment 
strategies.
AREAS COVERED: We present current data on pediatric and adolescent MDR-TB 
combined with expert opinion to guide the reader through the pediatric and 
adolescent MDR-TB care cascade. This includes background information and 
practical guidance on the disease, the epidemiology, diagnostics, treatment 
options, and post MDR-TB sequalae. We also address the special circumstances of 
adolescents, comorbidities, and the socioeconomic impact of MDR-TB. PubMed was 
searched for suitable articles and national and international guidelines were 
reviewed.
EXPERT OPINION: The roll-out of low complexity molecular diagnostics and 
advanced techniques, such as targeted next-generation sequencing, have the 
potential to rapidly diagnose children and adolescents with MDR-TB. The recently 
introduced short-all oral regimens provide safer and shorter treatment options. 
The effectiveness of levofloxacin as MDR-TB preventive treatment has been 
demonstrated. However, wide implementation of such new and advanced tools is 
still pending and improvements in diagnostics are crucial to increasing the 
proportion of children and adolescents with MDR-TB being diagnosed.
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Alaska has the highest incidence of tuberculosis (TB) in the United States, with 
8% mortality while undergoing TB treatment. With a quarter of TB cases lacking 
sputum culture to enable drug resistance testing, FreezeTB aimed to develop 
tools tailored to meet the challenges in Alaska while being translatable to 
other settings. We designed a rapid and cost-effective laboratory workflow and 
software to identify drug-resistant mutations in Mycobacterium tuberculosis 
using targeted next-generation sequencing (tNGS). FreezeTB, a Fast, Reliable, 
Economical Evaluation tool to Zap Endemic Tuberculosis, amplifies 22 gene loci 
associated with resistance to 16 anti-tuberculosis drugs. M. tuberculosis 
isolates from Alaska (2011-2024) were blinded and underwent analysis with 
FreezeTB, then compared with phenotypic drug susceptibility testing (pDST) and 
whole genome sequencing (WGS). Compared with WGS (n = 79), FreezeTB provided the 
same mutations in 96% (n = 76/79) of samples with 100% lineage agreement (n = 
79/79). Compared with pDST using Cohen's kappa, FreezeTB had almost perfect 
agreement for rifampin (RIF, 0.90; n = 97/98) and ethambutol (EMB, 1.00; n = 
98/98), strong agreement for isoniazid (INH, 0.80; n = 88/98), moderate 
agreement for ethionamide (ETO, 0.78; n = 95/98), weak agreement for 
streptomycin (STR, 0.56; n = 95/98), and no agreement for pyrazinamide (PZA, 
0.20; n = 91/98). Using a portable nanopore sequencer, each sample cost under 
$30 for sequencing, which included a flow cell, a barcoding kit, a flow cell 
wash kit, a polymerase, and primers. FreezeTB provides a portable, 1-day 
laboratory and bioinformatic workflow for sequencing M. tuberculosis. Freeze TB 
can accurately determine mycobacterial lineage and resistance for RIF, INH, ETH, 
and ETO at a low cost.
IMPORTANCE Globally, tuberculosis is the leading infectious 
cause of mortality with 10.8 million new cases and 1.25 million deaths occurring 
in 2024. Targeted next-generation sequencing (tNGS) is a rapid, cost-effective 
method for identifying mutations in the Mycobacterium tuberculosis genome 
associated with drug resistance. FreezeTB was created to provide low-cost, 
portable sequencing and tNGS analysis for drug resistance. FreezeTB selectively 
amplifies and sequences 24 targets of the M. tuberculosis genome that cover 
regions the WHO has designated as containing mutations conferring drug 
resistance, as well as provides species confirmation and rapid lineage 
determination. Freeze TB is a laboratory workflow and free, open-source (OS) low 
dependency bioinformatic software that can be downloaded onto a computer with no 
further need for internet access. Using M. tuberculosis isolates from Alaska, 
FreezeTB provided the same mutations in 96% (n = 76/79) of samples with 100% 
lineage agreement (n = 79/79) compared with whole genome sequencing.

DOI: 10.1128/spectrum.02335-25
PMID: 41247050

64. N Engl J Med. 2025 Nov 20;393(20):1969-1972. doi: 10.1056/NEJMp2500490. Epub 
2025 Nov 15.

Integration of Tobacco-Cessation Interventions into Tuberculosis and HIV Care.

Shuter J(1)(2)(3)(4), Goel S(5)(6)(7), Himelhoch SS(8)(9).

Author information:
(1)Division of Infectious Diseases, Department of Medicine, Albert Einstein 
College of Medicine, New York.
(2)Center for Positive Living, Montefiore Medical Center, New York.
(3)Einstein-Rockefeller-City University of New York Center for AIDS Research, 
New York.
(4)Montefiore Einstein Comprehensive Cancer Center, New York.
(5)Department of Community Medicine and School of Public Health, Postgraduate 
Institute of Medical Education and Research, Chandigarh, India.
(6)School of Medicine, Faculty of Education and Health Sciences, University of 
Limerick, Limerick, Ireland.
(7)Faculty of Human and Health Sciences, Swansea University, Swansea, United 
Kingdom.
(8)Department of Psychiatry and Behavioral Neuroscience, University of Chicago, 
Chicago.
(9)AppalTRuST Tobacco Center of Regulatory Science 3.0, Lexington, KY.

DOI: 10.1056/NEJMp2500490
PMID: 41247013

65. ACS Infect Dis. 2025 Nov 17. doi: 10.1021/acsinfecdis.5c00781. Online ahead of print.

Succinylation of GyrB Is a Mechanism Conferring Fluoroquinolone Resistance.

Jha AK(1), Faheem I(1), Nagaraja V(1)(2).

Author information:
(1)Department of Microbiology and Cell Biology, Indian Institute of Science 
(IISc), Bangalore 560012, India.
(2)Indian Institute of Science Education and Research (IISER), Bhopal 462066, 
India.

Being a persistent and deadly infection, tuberculosis (TB) caused by 
Mycobacterium tuberculosis remains a global health challenge. Despite having a 
well-established 4-drug combination therapy for drug-sensitive TB, the emergence 
of drug-resistant TB has rendered the treatment less effective. Although 
fluoroquinolones (FQs) are among the prominent drugs in the second-line 
treatment for multidrug-resistant tuberculosis (MDR-TB), FQ resistance has 
readily emerged in cases of extensively drug-resistant tuberculosis (XDR-TB). 
Other than the mutations in DNA gyrase, a universally conserved bacterial enzyme 
targeted by FQs, several mechanisms contribute to the emergence of FQ 
resistance. Recently, post-translational modification of DNA gyrase is 
implicated as one of the mechanisms for FQ resistance. Here, we describe 
succinylation of GyrB by a promiscuous acetyltransferase, Eis of M. 
tuberculosis, as a new mechanism contributing to FQ resistance in mycobacteria. 
Lysine succinylation of GyrB results in a reduced interaction of FQs with the 
enzyme, thereby decreasing the DNA cleavage by DNA gyrase in the presence of 
FQs. Accordingly, Eis overexpressing mycobacterial strains exhibit increased 
minimum inhibitory concentration (MIC) to FQs. Thus, succinylation of DNA gyrase 
is yet another resistance mechanism against the FQs.

DOI: 10.1021/acsinfecdis.5c00781
PMID: 41243230

66. J Mol Graph Model. 2025 Nov 15;142:109220. doi: 10.1016/j.jmgm.2025.109220. 
Online ahead of print.

Machine Learning-Driven discovery of mushroom-derived inhibitors targeting InhA 
of Mycobacterium tuberculosis: An integrated QSAR, molecular docking and 
molecular dynamic simulation approach.

Wangchuk K(1), Fareed Awan M(2), Sohaib SN(3), Basit A(4), Danan BP(5), Nadeem 
L(6), Abdelkrim G(7), Khalid A(8), Muzammil K(9).

Author information:
(1)Department of Food Science and Technology, College of Natural Resources, 
Royal University of Bhutan, Bhutan.
(2)Department of Biotechnology, University of Management and Technology Sialkot 
Campus, Sialkot, 51260, Pakistan.
(3)Riphah Institute of Pharmaceutical Sciences, Gulberg Green Campus, Riphah 
International University, Islamabad, Pakistan.
(4)Department of Biotechnology and Genetic Engineering, Hazara University, 
Mansehra, Pakistan.
(5)Department of Pharmaceutical Chemistry, Drug Discovery Unit, School of 
Pharmacy, University of Health and Allied Sciences, Ho, Ghana.
(6)Department of Biotechnology, Faculty of Life Sciences, University of Okara, 
Okara, 56300, Pakistan. Electronic address: laibanadeem455@gmail.com.
(7)Laboratory of Chemistry, Synthesis, Properties and Applications (LCSPA), 
Department of Chemistry, University of Saida, Saida, 20000, Algeria.
(8)Department of Biology, Lahore Garrison University, Lahore, 54000, Pakistan.
(9)Central Labs, King Khalid University, AlQura'a, P.O. Box 960, Abha, Saudi 
Arabia; Department of Public Health, College of Applied Medical Sciences, Khamis 
Mushait Campus, King Khalid University, Abha, 62561, Saudi Arabia.

Mycobacterium tuberculosis causes tuberculosis (TB), which remains a significant 
health problem worldwide. The rise of multidrug-resistant bacteria has worsened 
the situation, and current treatments are becoming less effective. InhA, a key 
enzyme involved in mycolic acid biosynthesis, is a validated therapeutic target 
in anti-TB therapy. This study aimed to explore the chemical diversity of 
natural substances from mushrooms against TB. Experimentally validated 
inhibitors from ChEMBL were retrieved to generate machine learning-based QSAR 
models combining nine chemical fingerprints and rigorous feature selection. The 
optimal RF-SVM-RFE model displayed high prediction performance 
(accuracy = 0.953, ROC_AUC = 0.971) and led virtual screening of mushroom 
metabolites. Six top-ranked compounds, including Inoscavin A and Schizine A, 
displayed substantial binding affinities (-11.7 to -10.5 kcal/mol) and stable 
interaction networks in molecular docking and MD simulations. Explainable AI 
(SHAP and LIME) showed fundamental structural motifs that drive activity and 
enhance chemical interpretability. These findings suggest promising natural 
scaffolds for anti-TB drug development and underscore the importance of 
AI-driven strategies in accelerating natural product-based therapeutics.
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This study aimed to establish a comprehensive and accurate numerical chest X-ray 
radiograph (CXR) scoring system in cynomolgus macaques by using image intensity 
values from healthy, tuberculosis (TB)-free animals as references. The CXRs were 
obtained in both dorsoventral and lateral postures from 90 macaques and viewed 
by the RadiAnt DICOM Viewer software version 2023.1. The mean and maximum 
intensity values were analyzed and showed significant differences between sex 
(male and female) and age class (juvenile and subadult/adult), varying based on 
body sizes. The cutoff values were, therefore, set separately and were tested 
for accuracy in detecting TB status in 18 naturally Mycobacterium 
tuberculosis-infected macaques, which were assessed for active tuberculosis 
infection (ATBI) using Xpert MTB/RIF Ultra at least once during a 12-month 
follow-up. Only the cutoff values of maximum lateral image intensity (MLIs) 
correctly identified TB infection in 100% of cases. Thus, the MLIs were selected 
to follow up on the development of TB lesions in those 18 Mycobacterium 
tuberculosis-infected macaques. The lateral digital radiograph was divided 
further into 9 areas, and the MLIs can predict the progression of TB lesions, 
which were most likely located in the dorsal part of the cranial lung lobe 
between thoracic vertebrae 1 (T1) to T4. Finally, the CXR results of another 
group of 8 Mycobacterium tuberculosis-exposed macaques, whose TB status was 
either uninfected, latent, or ATBI, were compared between a blind test by an 
expert radiologist and our established CXR scoring system. The blind test 
results showed 62.5% (5/8) agreement with our scoring system. This suggests that 
the CXR-MLI scoring system can be used as a supplementary tool for TB diagnosis 
in cynomolgus macaques.
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Bovine tuberculosis (bTB), caused by Mycobacterium bovis, is a zoonosis of 
global concern due to the absence of effective vaccines or treatments. The 
conventional diagnostic method, the single intradermal comparative cervical 
tuberculin test (SICTT), is limited by cost and sensitivity, hindering control 
strategies. To overcome these limitations, an ELISA that detects specific IgG 
antibodies against M. bovis using the recombinant protein Mb1454 was developed. 
The optimized ELISA conditions included 0.5 µg of recombinant Mb1454 protein for 
plate sensitization, PBMT blocking buffer (PBS + 1 % BSA + 3 % milk + 0.05 % 
Tween-20), serum dilution of 1:200, secondary antibody dilution of 1:1000, 1 h 
incubation, and 15 min substrate development time. The analysis of the 
ELISA-Mb1454 in M. bovis-positive (bTB+, n = 113) and negative (bTB-, n = 120) 
bovine serum samples showed 92.9 % sensitivity and 90.0 % specificity, with an 
area under the ROC curve of 0.96, indicating high discrimination capacity in M. 
bovis detection (p < 0.0001). The assay demonstrated high analytical 
specificity, with no cross-reactivity observed in sera from animals infected 
with other common pathogens, including BoAHV-1, BoAHV-5, BVDV, Neospora caninum, 
Brucella abortus, and Leptospira sp. The results showed no correlation between 
circulating IgG antibody levels against the Mb1454 antigen and the pathological 
stage of bovine tuberculosis (bTB) lesions. Nonetheless, our findings 
demonstrated the immunogenicity of the Mb1454 protein and discriminatory 
performance of the ELISA-Mb1454 assay in differentiating bTB-positive and 
-negative cattle, even in the absence of a direct association between antibody 
titers and disease severity.
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BACKGROUND: Tuberculosis (TB) remains a significant health issue, particularly 
among children in TB-endemic regions. Micronutrient deficiencies, such as zinc 
and selenium, may influence TB treatment outcomes. However, the relationship 
between these micronutrients and TB outcomes in children is not well-established 
in Indonesia. This study aimed to investigate the mean difference of zinc and 
selenium levels on TB treatment outcomes in children receiving treatment in 
Padang, Indonesia.
MATERIALS AND METHODS: A cross-sectional study was conducted at the district 
level hospitals in Padang City, Indonesia, from April to October 2024. The study 
included children aged 1-14 years diagnosed with TB and receiving treatment. 
Serum zinc and selenium levels were measured using Chemiluminescent Immunoassay 
(ECLIA). The treatment outcomes were categorized as success (cured and completed 
treatment) or failure (death, treatment failure, or default).
RESULTS: Zinc levels were significantly lower in the failure group (71.61±8.18 
ng/mL) compared to the success group (79.72±8.12 ng/mL) (P<0.05). Similarly, 
selenium levels were lower in the failure group (89.56±23.47 ng/mL) compared to 
the success group (115.09±17.86 ng/mL) (P<0.05).
CONCLUSION: The study found a significant association between lower zinc and 
selenium levels and unsuccessful TB treatment outcomes in children. These 
findings suggest that addressing micronutrient deficiencies may play an 
important role in improving TB treatment outcomes in pediatric populations. 
Further research is needed to explore potential interventions to improve 
micronutrient status in TB patients.
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BACKGROUND: Tuberculosis persists today in many resource-limited countries in 
the southern hemisphere because unobserved transmission of M. tuberculosis 
occurs in undefined contact networks of infectious cases.
METHODS: To study the transmission dynamics of M. tuberculosis in an African 
city with endemic tuberculosis, we built out a sociocentric network in the 
Lubaga Division of Kampala, Uganda, using the personal networks of 130 index 
cases and 123 community controls frequency-matched by age, sex, and parish. 
Clusters of genetically related strains were identified using whole genome 
sequencing was from 99 isolates of the cases. The social distance between cases 
with related pairs was estimated from the sociocentic network.
FINDINGS: We found that characteristics of this sociocentric network account, in 
part, for tuberculosis persistence. These characteristics included highly 
connected network members, or hubs, where mixing among contacts may occur; 
predominant transmission among contacts with weak, or distant, ties to the index 
case; and geographic structural holes in the network that may link cases with 
these unknown contacts.
INTERPRETATION: These findings suggest that active case finding within the 
social networks of index cases may result in marginal gains in reducing 
transmission of tuberculosis. To achieve greater gains, transmission in the 
community may be reduced through population-based strategies that disrupt 
transmission in geographic hubs of transmission where mixing may occur between 
infectious cases and community contacts.
FUNDING: This research was conducted with support from the National Institute of 
Health (AI093856, AI147319, P30 AI 68386, D43TW010045, D43TW012481).
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BACKGROUND: Delamanid has demonstrated potential in the treatment of 
multidrug-resistant (MDR) or rifampicin-resistant tuberculosis (TB); however, 
real-world data on its effectiveness and safety remain limited.
METHODS: This prospective cohort study enrolled patients with pulmonary MDR-TB 
who were treated with a delamanid-containing longer regimen under programmatic 
conditions in South Korea between 2017 and 2021. Data on delamanid usage, 
safety, and efficacy were analyzed separately.
RESULTS: In total, 147 patients were included in the usage and safety analyses 
(mean age, 50.7 years; 60.5% male). Adherence to delamanid was high, with a 
median adherence of 100.0%; 98.6% (n = 145) of the patients received more than 
80% of the prescribed dose. Delamanid-related adverse events (AEs) occurred in 
44.2% (n = 65) of patients, with the most common AEs being nausea (10.9%), 
pruritus (6.8%), and QT interval prolongation (6.1%). Serious delamanid-related 
AEs were reported in 4.1% (n = 6) of the patients, and QTcF intervals exceeding 
500 ms were observed in 6.8% (n = 10) during treatment. For the efficacy 
analysis, 105 and 122 patients were included in the treatment response (at the 
end of delamanid treatment) and treatment outcome (at the end of MDR-TB 
treatment) evaluations, respectively. Among those who were culture-positive at 
baseline, 92.0% achieved sputum culture conversion during delamanid treatment. 
The overall treatment success rate was 86.9%.
CONCLUSIONS: Delamanid demonstrated favorable safety and efficacy profiles for 
MDR-TB treatment under programmatic conditions, providing valuable and 
up-to-date evidence supporting its promising role in MDR-TB management.
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BACKGROUND: Tuberculosis is one of infectious disease, which caused by 
mycobacterium tuberculosis. It is still one of the major problems threatening 
public health worldwide. However, there are inadequate systematic studies and 
statistical assessments of tuberculosis prevalence, mainly in Ethiopia.
OBJECTIVE: This umbrella review aimed to determine the prevalence of 
tuberculosis across the country.
METHODS: In accordance with standard review principles, a systematic search was 
conducted on Web of Science, PubMed, Science Direct, and Google Scholar to find 
pertinent studies. For the final umbrella review, a total of eleven relevant 
studies on tuberculosis prevalence were found. Data was extracted using 
Microsoft Excel with separate sheets for tuberculosis. The extracted data was 
analyzed with STATA software version 17.0. A sensitivity analysis was carried 
out to assess the role of each study in the final results. The Egger's test and 
a funnel plot were used to assess the existence of publication bias. Trim and 
fill analysis were used for determining a bias-adjusted effect estimate. Inverse 
of variance statistics were used to assess heterogeneity among studies. If the 
I2 value was ≥50%, significant heterogeneity was identified, and subgroup 
analysis was carried out.
RESULTS: This umbrella review includes 11 studies. In this review, the pooled 
prevalence of tuberculosis was 12.81% (95% confidence interval, 5.07-20.55). The 
subgroup analysis based on sample size and number of studies revealed 
significant variations in the pooled tuberculosis prevalence.
CONCLUSION: This comprehensive study revealed that tuberculosis is widespread in 
Ethiopia. The observed increase in tuberculosis incidence emphasizes the 
important need for improved infection prevention and monitoring systems to 
reduce tuberculosis burden and transmission in Ethiopia. Furthermore, 
collaboration at the local, national, and international levels is required to 
address the factors that lead to tuberculosis and mitigate its impact on public 
health. Additionally, it provides crucial information to Ethiopian government 
officials and administrators.
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Erythema induratum/nodular vasculitis (EI/NV) classically associates with 
tuberculosis (TB), yet TB-negative disease is increasingly recognized in 
low-prevalence settings. A 58-year-old nurse with palmoplantar psoriasis 
controlled on secukinumab developed 6-8 months of exquisitely tender, ulcerating 
lower-leg nodules refractory to multiple antibiotics. Cultures were largely 
unrevealing; TB testing and broad microbial cell-free DNA were negative. 
Incisional biopsies showed lobular panniculitis with mixed inflammation and 
focal vasculitis, consistent with EI/NV; special stains/PCR for mycobacteria 
were negative. Multidisciplinary management included brief targeted 
Gram-positive coverage, high-dose prednisone taper, temporary cessation of IL-17 
blockade, and transition to colchicine for steroid-sparing control. Within 
weeks, no new lesions appeared, and prior ulcers healed. This case underscores 
the importance of clinicopathologic correlation, rigorous infectious exclusion, 
and coordinated dermatology - infectious diseases - rheumatology care, favoring 
individualized anti-inflammatory therapy over empiric antituberculous treatment 
when TB risk is low and diagnostics are negative.
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The emergence and spread of an extensively drug-resistant (XDR) Mycobacterium 
tuberculosis lineage 4.8 cluster in Europe raises public health concerns. First 
reported in 2020 across Romania, Italy and the United Kingdom, this cluster 
progressed from multidrug-resistant (MDR) and pre-extensively drug-resistant 
(pre-XDR) to XDR, including resistance to pretomanid. Evidence of ongoing local 
transmission is available for Italy, where 10 cases were reported from 2021 to 
2025. Strengthened whole genome sequencing-based surveillance is needed to 
inform timely, coordinated public health responses.
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Mycobacterium bovis (M. bovis), which causes bovine tuberculosis, is endemic in 
Canada's Wood Buffalo National Park and threatens the conservation of 
free-ranging bison. It also poses spillover risks to humans and livestock. 
Accurate diagnostic tools are critical for screening this threatened and 
culturally significant animal. Interferon gamma (IFNγ) release assays (IGRA) are 
commonly used for tuberculosis diagnosis in humans and other wildlife species. 
Hence, this study aimed to develop an IGRA-based approach for detecting M. bovis 
infection in bison. Animals from a tuberculosis-free captive bison farm (n = 8) 
were experimentally infected with M. bovis. The whole blood was collected prior 
to and following M. bovis challenge and incubated overnight in QuantiFERON®-TB 
Gold (QFT) blood collection tubes and pokeweed mitogen tubes. Plasma was 
harvested after centrifugation. Concentrations of IFNγ in plasma were quantified 
using the Mabtech bovine IFNγ ELISA Flex kit. IGRA responses were calculated as 
the difference in IFNγ concentrations between TB antigen and the nil tubes. A 
diagnostic cut-off value of 59 pg/ml (Se = 81 %, 95 % CI 57-93 %; Sp =100 %, 
95 % CI 89-100 %; AUC = 0.92) was determined using known infection status to 
distinguish infected bison. Additionally, cut-off values for IFNγ concentrations 
for plasma from QFT-nil and pokeweed mitogen tubes were calculated to increase 
confidence in IGRA validity interpretation. The combination of the QFT 
stimulation platform and Mabtech bovine IFNγ ELISA shows promise as a diagnostic 
test to distinguish between M. bovis-infected and uninfected bison. These 
findings support the use of this tool for surveillance in free-ranging and 
captive Canadian bison populations and warrant further field validation.
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The discovery of anti- tuberculosis (TB) drugs, in the middle of last century, 
did not resolve the goal of a better healing, and the most important cause is 
represented by delayed diagnosis of TB disease. We conducted a single-center 
case control study, from January, 1st, 2017 to December, 31st, 2024, including 
400 adult symptomatic inpatients diagnosed with post TB lung disease (PTLD), 
after a previous episode of treated TB disease. There were excluded 168 patients 
without pulmonary function testing (PFT), those with significant occupational 
exposure, and/or diseases autoimmune, COVID-19 or HIV infection, which might 
interfere lung function assessment. All demographics, behavioral and baseline 
PTB characteristics (relapses, clinical, imagistic, endoscopic, microbiologic, 
PFT, evolution) were assessed in order to inventorying sequelae and lung damage, 
types of lung function impairment. Eligible patients (n=232), mean aged 
60.94+/-11.895 years, males (55.17%), were divided into 129 cases with previous 
bacteriologically confirmed PTB (mean age 58.37+/-11.86 years; 55.81% males) and 
103 controls with previous clinically diagnosed PTB (mean age 60.04+/-11.222; 
54.37% males). Delayed diagnosis and relapses of PTB had greater impact on PTLD 
development in cases (p=0.000), as well as previous cavitary PTB (p=0.000). The 
risk of death, during hospitalization, was greater in cases (p=0.000). Spectrum 
of PTLD, in cases, was dominated by bronchiectasis (p=0.000), suppurative 
episodes (p=0.004), open healing cavitation (p=0.000), intracavitary 
aspergilloma (p=0.002), fibrothorax (p=0.000), lung function impairment 
(p=0.030). In conclusion, PTLD severity is related to delayed diagnosis of 
previous contagious PTB, permanent lung damage, impairment of lung function, 
having a higher risk of death.
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After 143 years from the discovery of Koch bacillus, the natural history of 
tuberculosis (TB) is characterized by heterogeneity and gaps of staging 
defining. The aim of the study consists in assessing the prevalence and 
characteristics of TB stages, from infection to disease, from acute to chronic 
disease, among inpatients of Constanta Clinical Pneumophthisiology Hospital. A 
cross sectional 8-year study, performed, from January 2017 to March 2025, among 
630 inpatients, mean aged 58.23 years+/-13.812 std dev, mostly men (n=436; 
69.2%) and smokers (n=414; 65.71%), enrolled with a positive diagnosis of TB 
infection (75 cases, based on positive QuantiFERON TB Gold Plus, 4% progressive 
forms), or disease (424 infectious, 410 new cases and 178 relapses, 35 multi 
drug resistant, 17 with mono or poly drug resistance). Subclinical TB was 
significantly more infectiousness than clinical forms (p=0.000). Active TB 
disease is characterized by delayed diagnosis (58.57%) and advanced extensive 
cavitary lesions (73.17%). Post treated lung TB disease (PTLD) occurred in 
74.91% of cases, after a mean interval of almost 17 years (205.68 
months+/-214.00 std dev), calculating from the first episode of treated TB 
disease. TB mortality rate was 16.66%o. In conclusion, landscaping tuberculosis' 
new stages is very complex and challenging. TB infection and subclinical TB are 
intricated through progressive forms of infection. PTLD must be considered a 
part of the basic triangle of TB spectrum, standing near infection and active 
disease, states in a continuous dynamic relation, overlapping through 
reinfections and relapses, causing PTLD and death.
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BACKGROUND: Cavernous sinus tuberculosis is an extremely rare manifestation of 
central nervous system tuberculosis in children, with only two cases reported 
worldwide. It can mimic malignancy or other inflammatory conditions. Its 
occurrence in children with primary immunodeficiency, particularly major 
histocompatibility complex (MHC) class II deficiency, has not yet been 
described.
CASE REPORT: We report an 11-year-old girl with a history of recurrent 
infections and chronic otitis media. She presented with right orbital swelling, 
severe headaches, and exophthalmos. Imaging revealed an extensive mass in the 
sinonasal and orbital regions, extending to the skull base and cavernous sinus. 
A computed tomography-guided biopsy and histopathology, supported by PCR testing 
for Mycobacterium tuberculosis, confirmed extensive orbital and cervicofacial 
tuberculosis. An immunological evaluation and genetic analysis revealed familial 
MHC class II deficiency. The patient received anti-tuberculosis therapy 
[isoniazid, rifampin, pyrazinamide, and ethambutol (HRZE) followed by isoniazid 
and rifampin (HR)], leading to clinical and radiological improvement. She 
continues with intravenous immunoglobulin replacement therapy every 21 days 
while awaiting a bone marrow transplantation.
CONCLUSIONS: This case highlights the importance of considering tuberculosis in 
atypical cavernous sinus lesions in children, especially in endemic regions. 
Severe or unusual infections should prompt evaluation for underlying 
immunodeficiency.
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BACKGROUND: Understanding determinants of Mycobacterium tuberculosis 
transmission is critical to devising effective strategies to reduce its burden. 
Whether and to what extent symptoms influence transmission remains poorly 
understood.
METHODS: Between 2020 and 2022, we systematically screened persons deprived of 
liberty (PDL) from three prisons in Brazil for tuberculosis (TB) by symptom 
assessment and sputum testing with Xpert MTB/RIF Ultra. We performed 
QuantiFERON-TB Gold Plus (QFT) testing among cell contacts of individuals with 
TB and in cells with no TB case identified. We evaluated the relationship 
between TB exposure (symptomatic, asymptomatic and none) and QFT positivity 
using Bayesian generalised linear mixed models.
RESULTS: We screened 7641 PDL for TB and identified 290 cases, yielding a 
prevalence of 3.8% (290/7641). After applying the exclusion criteria, 686 
participants were included for the QFT analysis: 132 contacts of 42 individuals 
with symptomatic TB, 224 exposed to 52 individuals with asymptomatic TB and 330 
with no recent cell exposure. The odds of QFT positivity were higher in 
symptomatic (adjusted OR (aOR) 2.50, 95% credible interval (CrI) 1.51 to 4.16) 
and asymptomatic (aOR 1.61, 95% CrI 1.06 to 2.45) exposure groups than in those 
unexposed. QFT positivity in contacts of symptomatic and asymptomatic TB did not 
differ (aOR 1.56, 95% CrI 0.92 to 2.63). These associations may be 
underestimated because of infections acquired outside cell assignments.
CONCLUSIONS: Approximately two-thirds of individuals with TB lacked symptoms, 
and their contacts and symptomatic TB contacts had similarly increased risk of 
QFT positivity compared with individuals without recent cell exposure. These 
findings indicate that symptom-based screening misses many TB cases. Effective 
TB control requires systematic screening irrespective of symptoms to interrupt 
transmission and accelerate diagnosis in high-burden settings.
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Since 2021, Japan has been classified as a country with a low prevalence of 
tuberculosis (TB). Although dialysis patients have significantly higher 
incidences of TB and mortality, no recent nationwide surveys have assessed the 
TB status among dialysis patients in Japan. We conducted a nationwide 
cross-sectional survey of all 4167 dialysis facilities registered with the 
Japanese Society for Dialysis Therapy and collected facility-level data between 
April 2022 and March 2024. The survey assessed TB diagnoses (latent tuberculosis 
infection [LTBI] and active TB), diagnostic triggers, screening practices and 
treatment rates for LTBI, epidemiological data and clinical characteristics of 
active TB, incidence of TB close contacts, healthcare providers' perceptions of 
TB in dialysis patients, and challenges associated with managing TB in dialysis 
patients. Survey responses were received from 2468 facilities with 194,720 
dialysis patients. Among these patients, 331 were diagnosed with LTBI and 196 
developed active TB during the 2-year study period. The LTBI rate was 85.0 cases 
per 100,000 person-years (95% confidence interval: 75.8-94.2), and the estimated 
annual rate of active TB was 50.3 cases per 100,000 person-years (95% confidence 
interval: 43.3-57.5). LTBI was most frequently diagnosed during screening before 
dialysis initiation (42.7%); however, only 4.5% of facilities conducted routine 
interferon-gamma release assay screening. The LTBI treatment rate was 75.2%. 
Among patients with active TB, diabetic nephropathy was the most prevalent 
underlying disease (44.2%); additionally, extrapulmonary TB was frequently 
observed. The incidence of active TB was highest among patients approximately 70 
years of age (40.2%). Furthermore, 22.2% of patients developed TB within 3 
months after dialysis initiation and 61.6% developed TB more than 1 year later. 
The mortality rate of these patients was 28.8%. Concerningly, 43.2% of dialysis 
healthcare staff appeared unaware of the TB risk, and 63.8% of facilities 
reported challenges regarding patient transfer and care coordination. TB is a 
significant burden among dialysis patients in Japan. Therefore, early awareness 
and treatment of TB, standardized LTBI screening protocols, robust treatment 
infrastructure with enhanced awareness among healthcare providers, as well as 
strengthened collaboration between medical institutions, government agencies, 
and TB-specialized healthcare facilities are necessary.
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Current treatments for neglected tropical diseases (NTDs) and tuberculosis (TB) 
face major challenges, including toxicity, limited efficacy, and the emergence 
of drug resistance. These limitations highlight the urgent need for more 
selective and effective chemotherapeutic strategies. Nitroreductases (NTRs) are 
pathogen-specific flavin-dependent oxidoreductases that catalyze the 
bioactivation of nitroaromatic prodrugs into cytotoxic metabolites, enabling 
selective chemotherapy against parasites and mycobacteria. In this review, we 
provide a systematic analysis that differs from previous works by emphasizing 
the enzymatic and structural features of NTR1, NTR2, and Ddn, as well as their 
potential to guide selective prodrug design. A curated set of nitroheterocyclic 
compounds was analyzed, representing diverse functional classes such as 
benzoquinones (11), nitroimidazopyridines (51), nitro-heteroaromatics (74), 
benzofuranones (80, 83), and 1,3,4-oxadiazoles (111), which were evaluated in 
terms of enzymatic activation profiles, structure-activity relationship (SAR) 
trends, and predicted pharmacokinetic parameters relevant to oral 
bioavailability. By integrating enzyme-specific activation, physicochemical 
properties, and resistance-associated mutations into comparative tables, this 
review delivers a comprehensive resource that bridges medicinal chemistry, 
bioorganic chemistry, and rational drug design. Collectively, our analysis 
highlights the translational value of NTR-mediated prodrug strategies and 
positions pathogen-specific nitroreductases as promising metabolic triggers for 
the next generation of therapies against neglected tropical and mycobacterial 
diseases.

Copyright © 2025 Elsevier Inc. All rights reserved.

DOI: 10.1016/j.bioorg.2025.109123
PMID: 41260063

82. Cureus. 2025 Oct 18;17(10):e94848. doi: 10.7759/cureus.94848. eCollection 2025 Oct.

Fulminant Tuberculous Pericarditis Presenting as Cardiac Tamponade in an 
Infliximab-Treated Patient.

Hasan S(1), Elboraey O(2), Josse S(3), Marwan A(4), Ahmed IM(5).

Author information:
(1)Emergency Medicine, Lancashire Teaching Hospitals NHS Foundation Trust, 
Preston, GBR.
(2)Cardiology, Macclesfield District General Hospital, Macclesfield, GBR.
(3)Microbiology, Lancashire Teaching Hospitals NHS Foundation Trust, Preston, 
GBR.
(4)Respiratory Medicine, Royal Preston Hospital, Preston, GBR.
(5)Cardiology, Royal Preston Hospital, Preston, GBR.

Tuberculous pericarditis (TBP) is a rare but potentially life-threatening 
manifestation of extrapulmonary tuberculosis (TB), representing a clinically 
important subset of pericarditis cases. Diagnostic uncertainty arises from 
variable symptoms and the low sensitivity of available tests. Although culture 
is the gold standard, it is reliable but too slow to enable a timely diagnosis. 
Acute and fulminant presentations have been reported in immunosuppressed 
patients. A 61-year-old woman, recently receiving infliximab and corticosteroids 
for Crohn's disease, presented to the emergency department with signs of sepsis 
and obstructive shock. Echocardiography revealed a large pericardial effusion, 
prompting urgent pericardiocentesis. Analysis of pericardial fluid was negative 
for acid-fast bacilli. She remained unwell, with persistently elevated 
inflammatory markers, bilateral pleural effusions, pulmonary nodules, intra- and 
extra-thoracic lymphadenopathy, and subsequently developed heart failure. After 
nearly two weeks, endobronchial ultrasound-guided lymph node aspiration with 
Cepheid GeneXpert TB PCR confirmed rifampicin-sensitive Mycobacterium 
tuberculosis. This case is unusual because it combines three rare features: 
fulminant TBP presenting as acute tamponade, reactivation of TB in the setting 
of anti-tumor necrosis factor therapy, and transient left ventricular systolic 
dysfunction following pericardial drainage. It highlights the importance of 
considering TB pericarditis in immunosuppressed patients, recognizing the 
limitations of conventional fluid-based diagnostics, and pursuing timely tissue 
sampling to confirm the diagnosis and guide appropriate therapy.
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INTRODUCTION: CD137 (4-1BB), a member of the tumour necrosis factor (TNF) 
receptor superfamily, plays a key role in T-cell activation, survival, and 
cytokine production, functions that are central to immune responses against 
Mycobacterium tuberculosis. This scoping review brings together current evidence 
on the clinical relevance of CD137 in tuberculosis (TB), including its potential 
as a diagnostic, prognostic, and therapeutic target.
METHODS: This review was conducted in accordance with the PRISMA extension for 
Scoping Reviews (PRISMA-ScR). Relevant studies on CD137 in TB were identified 
through database searches and screened using predefined eligibility criteria. 
Experimental, animal, and human studies reporting on CD137 expression, function, 
or clinical associations were included. Key information from each study was 
charted to describe the scope, characteristics, and main findings of the 
available evidence.
RESULTS: We identified ten eligible studies involving in vitro experiments, 
animal models, and human cohorts. CD137-positive T cells and soluble CD137 
(sCD137) levels were consistently elevated in active TB, with some evidence 
suggesting the ability to distinguish disease states and predict severity. 
Mechanistic studies show that CD137 modulates cytokine responses, including 
interferon-gamma (IFN-γ) and TNF-α, and interacts with other immune checkpoints 
such as programmed cell death protein-1 (PD-1) and cytotoxic 
T-lymphocyte-associated protein-4 (CTLA-4). Preclinical models have demonstrated 
that CD137-targeted strategies may enhance mycobacterial control. Although 
current findings are promising, most studies are small, geographically limited, 
and exploratory.
DISCUSSION: CD137 remains an underexplored immune checkpoint with potential to 
inform host-directed TB diagnostics and therapies, offering a new angle for 
precision immunology in high-burden settings. Large-scale, longitudinal studies 
are needed to define its role in host immunity and determine its translational 
value.
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This scoping review aims to synthesize the current clinical evidence on 
probiotics used in tuberculosis (TB). Systematic literature searches were 
conducted across PubMed, Scopus, and Embase databases to identify all studies 
using probiotics in TB. A total of six studies conducted between 2016 and 2023 
were found and included in this review. All the studies incorporated probiotics 
supplementation not beyond the intensive phase of antitubercular therapy (ATT), 
ranging from three to eight weeks. Five out of six included studies focused on 
pulmonary TB. Probiotics alleviate adverse gastrointestinal and hepatic drug 
reactions, modulate gut microbiota, enhance barrier function, and influence 
immune responses. Therefore, probiotics are a potential adjunct therapy during 
the intensive phase of ATT. However, their long-term effects remain unexplored, 
highlighting the future research scope for well-designed longitudinal studies to 
explore their sustained benefits.
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Controlling Mycobacterium tuberculosis (Mtb) infection requires a precisely 
balanced host inflammatory response. Too little inflammation leads to 
uncontrolled bacterial growth but exacerbated inflammation, activated by 
mediators such as TNF and type I IFN, inhibits effective antibacterial 
responses. How these immunopathological states are established is unknown. 
Deeper understanding of the pathways elicited upon initial Mtb infection of the 
host macrophage may reveal vital regulatory mechanisms that govern the 
subsequent inflammatory environment and ultimate resolution of infection. To 
elucidate these early regulators of inflammation, we performed a genome-wide 
CRISPR knockout screen in macrophages to identify genes that influence the 
induction of TNF and iNOS upon infection with Mtb. The resulting dataset is a 
valuable resource that includes genes representing a wide range of unexpected 
regulatory mechanisms that control cytokine responses to Mtb and also 
cell-intrinsic resistance to infection by the bacterial pathogen Listeria 
monocytogenes. We show that type I IFN signaling enhances TNF production early 
after infection, and IRF2 acts to inhibit induction of the antibacterial state 
of macrophages. Our data support a model in which early production of type I IFN 
in response to bacterial infection serves to increase innate antibacterial 
resistance during the earliest stages of infection.
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The ESX-5 secretion system is critical for Mycobacterium tuberculosis (Mtb) 
viability and putatively linked to pathogenesis, but a functional understanding 
of how it interacts with the host is unknown. ESX-5 is encoded at a single 
genomic locus with small, paralogous, secreted targets (ESX-5a, 5b, 5c) spaced 
throughout the genome. To examine host-pathogen interactions of these putative 
virulence clusters, we made mutant strains lacking these loci and infected 
primary human macrophages. Surprisingly, all deletion mutants independently 
reduced cytokine secretion during infection, specific to certain analytes. This 
defect depended on viable bacteria and was mediated by a post-transcriptional 
mechanism. In bacterial transcriptomic analyses, each mutant downregulated heavy 
metal response genes compared to wild type bacteria. Treatment of Mtb with Cu or 
Cd led to increased ESX-5a and ESX-5c expression, concurrent with increased TNF 
and IL-6 secretion in macrophages compared to untreated bacilli, indicating a 
link between ESX-5 expression and cellular cytokine levels.
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There is a bidirectional association between type II diabetes mellitus (T2DM) 
and pulmonary tuberculosis (PTB), with each enhancing the risk of the other, 
thus increasing the burden of both drug-sensitive and drug-resistant forms of 
the disease. This dual burden also has a detrimental impact on patient's mental 
health. Although several recommendations have been made for bidirectional 
screening of diabetes and tuberculosis, implementation remains poor, resulting 
in increased morbidity and mortality among patients with this comorbidity. 
Mental health is often neglected, as clinical outcomes receive disproportionate 
focus, with limited attention to patients' social and psychological well-being. 
According to the World Health Organization, health is defined as a state of 
physical, mental, and social well-being, and not merely the absence of disease 
or infirmity. The aim of this mini-review is to highlight the intersection of 
PTB and T2DM, specifically discussing the mental health outcomes of the 
co-burden.
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This historical review explores the development and significance of medical 
eponyms associated with tuberculosis between 1909 and 1942, highlighting their 
contribution to the diagnosis of the disease. During this period, 16 eponymous 
signs were described, including the well-known Brudzinski sign for tuberculous 
meningitis in children. Notable examples from radiographic studies include 
Stierlin sign for small bowel tuberculosis and the Fleischner ileocecal valve 
sign for ileocecal tuberculosis. Bedside physical examination findings also 
enriched clinical assessments, for instance, Schick's expiratory wheezing in 
bronchial lymphadenopathy and Grossman's displaced point of maximal impulse in 
dilated cardiomyopathy. Additional signs, such as Koeppe iris nodules observed 
during ophthalmologic exams and Helfe-Turner hip abnormalities identified in 
orthopedic evaluations, further expanded the clinical spectrum of tuberculosis 
manifestations. Early signs of the disease included Lorenz ankylosis of the 
thoracic and lumbar spine, Lombardi venous varicosities over the cervical and 
thoracic vertebrae, and the Lesieur-Privey finding of albumin in the sputum of 
pulmonary tuberculosis patients. Other relevant findings, such as Cattaneo's 
percussion dullness below the fourth thoracic vertebra and Riviere's dullness 
over the dorsal vertebrae, provided crucial diagnostic clues. Although some of 
these signs are no longer widely used, they underscore the enduring importance 
of physical examination in the diagnosis of tuberculosis. This review also 
includes brief biographical details of the individuals who identified these 
signs and advocates for integrating traditional clinical findings with modern 
radiographic techniques to improve diagnostic accuracy.
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INTRODUCTION: A high burden of tuberculosis (TB) complicated by occupational 
risk factors implies a need for the workplace to develop strategies to reduce 
workplace incidence of TB.
METHODS: We conducted a cross-sectional study to establish the knowledge, 
attitudes, and practices (KAP) related to TB among senior management officials 
of manufacturing and construction companies associated with exposure to silica 
dust. The study was conducted in Lusaka and Southern provinces of Zambia between 
February and October 2022 using a 28-question multiple-choice self-administered 
electronic questionnaire. Descriptive statistics were used to determine KAP 
levels. The total score in KAP was calculated based on correct responses out of 
a maximum of 17, 7, and 14 points, respectively and categorized into "poor" or 
"good" using the mean/median. Logistic regression was done to explore the 
association between characteristics and KAP.
RESULTS: Of 118 participants, 48.3% were aged between 31-40 years, 86.4% were 
male), and 63.6% represented construction companies. The median/mean KAP scores 
were 8(IQR 6-10), 3.3 (SD 1.66) and 6.00 (IQR 4-8) respectively. Of the 
participants, only 47.5% (56/118) had good knowledge, 49.2% (58/118) had good 
attitudes, and 47.5% (56/118) had good practice scores. Individuals aged over 50 
years old, female, and officials from construction companies had higher odds of 
good knowledge (aOR = 7.8, p = 0.027; aOR = 4.70, p = 0.016 and aOR = 3.45, 
p = 0.008 respectively) and good attitude (aOR = 14.64, p = 0.021; aOR = 6.51, 
p = 0.006 and aOR = 3.90, p = 0.006 respectively) Participants working in 
construction companies had higher odds of good practice (aOR = 2.26, p = 0.048).
DISCUSSION: Senior management officials had gaps in knowledge despite having 
favorable attitudes and practices. Companies must be educated on TB alongside 
efforts to improve attitudes and practices towards TB in the workplace.
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Tuberculosis is a major cause of mortality worldwide, with drug-resistant 
strains complicating its treatment. We report the discovery of small-molecule 
inhibitors targeting the gyrase of Mycobacterium tuberculosis, the bacterium 
responsible for tuberculosis. Gyrase, a type II topoisomerase, consists of two 
subunits: GyrA, which breaks and rejoins DNA, and GyrB, which contains the 
ATPase domain responsible for ATP binding and hydrolysis. An indole scaffold 
identified by nuclear magnetic resonance fragment screening was grown into 
drug-sized candidates through computational optimization, chemical synthesis and 
functional selection. Several indole-containing gyrase inhibitors were found to 
be specific for the GyrB subunit of M. tuberculosis. Structural studies using 
double electron-electron resonance spectroscopy between the Mn(II) ion in the 
catalytic site of GyrB and a nitroxide-labeled inhibitor provided insights into 
the potential docking sites of the protein target. Key chemical descriptors 
essential for gyrase binding were identified for the small-molecule inhibitors 
using data-driven algorithms. Our results demonstrate the effectiveness of 
fragment screening and computational optimization in drug discovery. The 
inhibitors presented in this study are promising candidates for further 
pharmacological studies in vivo.
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AIM: This review aims to explore Female Genital Tuberculosis (FGTB) as a 
significant, yet underdiagnosed cause of subfertility, with a focus on its 
clinical presentation, diagnostic complexities, and implications for 
reproductive outcomes. It highlights the importance of early recognition and the 
role of endoscopic findings in guiding timely treatment.
METHODS: A comprehensive literature review was conducted using PubMed-indexed 
journals published since 1980, emphasizing studies on FGTB in the context of 
infertility. Key areas included epidemiology, pathogenesis, clinical features, 
diagnostic approaches, and treatment strategies. Particular attention was given 
to the role of hysteroscopy and laparoscopy in identifying characteristic 
tuberculous lesions and aiding early diagnosis.
RESULTS: Traditional diagnostics like AFB staining and culture often yield false 
negatives, necessitating a composite reference standard incorporating imaging, 
biopsy, and endoscopy. Molecular tools such as GeneXpert and PCR have improved 
detection rates. Hystero-laparoscopy offers direct visualization of intrauterine 
adhesions, caseous nodules, and tubal beading-findings critical for early 
initiation of anti-tubercular therapy (ATT). Early ATT can restore fertility in 
many patients, but advanced cases may still require assisted reproductive 
techniques, often with limited success.
CONCLUSIONS: FGTB is a preventable cause of infertility that demands high 
clinical suspicion and multidisciplinary management. Early diagnosis and 
treatment significantly reduce reproductive morbidity. Enhanced clinician 
awareness, integration of endoscopic techniques, and access to advanced 
diagnostics are essential for improving outcomes in high-risk populations.
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Understanding the perturbations in immune response across the spectrum of TB 
infection is still unclear. Here, we followed close contacts of pulmonary TB 
patients with serial QFT testing at 0, 3, 6, and 12 months, and stratified them 
into six subgroups: QFT-increasing (low/high), QFT-converters (QFT-to QFT+), 
QFT + stable, and QFT-individuals. Despite these distinct QFT trajectories, we 
observed minimal differences in immune cell frequencies, activation profiles, 
and T-helper subset distributions among QFT subgroups, suggesting limited 
immunological stratification based on QFT dynamics. Ex vivo immune phenotyping, 
including CD4, CD8, NKT cell frequencies, memory T-cell subsets, and activated 
T-cells (HLA-DR+CD38+), failed to distinguish between QFT subgroups, suggesting 
blood-based immune profiling may not capture subtle immunological transitions 
among different QFT subgroups. Active TB (ATB) patients showed marked immune 
alterations, with elevated antigen-specific CD4 T-cells, activated T cells, 
intermediate monocytes, NK cells at-diagnosis, which declined following 
treatment, indicating immune recovery. This suggest, while ex vivo immune 
profiling effectively distinguishes ATB from non-diseased states, it lacks the 
sensitivity to resolve QFT-based subgroups. Findings suggest either immune 
similarity among close contacts regardless of QFT status or limits of 
blood-based profiling in detecting early changes, underscoring the difficulty of 
distinguishing QFT subgroups with conventional ex vivo approaches.
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BACKGROUND: The discovery of a cervicofacial swelling is a common concern among 
the pediatric population with a broad range of potential diagnoses. While 
infectious origins related to dental infection are frequent, it is crucial not 
to overlook other systemic causes. Among these causes, cervical tuberculous 
lymphadenitis (CTL) stands out as one of the most common forms of extrapulmonary 
tuberculosis. This condition poses a significant diagnostic challenge in 
children, as it is often asymptomatic and can lead to a misdiagnosis.
CASE PRESENTATION: The aim of this paper is to highlight, through a case report, 
the diagnostic approach to a lower mandibular swelling in a 10-year-old boy 
initially diagnosed as cellulitis of dental origin. However, further 
investigation revealed CTL, confirmed by lymph node biopsy, leading to a 6-month 
regimen of four drugs for treatment. This uncommon presentation emphasizes the 
importance of thorough investigation, as the overlap in symptoms with dental 
infection could potentially lead to misdiagnosis. Dentists can play a crucial 
role in detecting tuberculosis in cases of cervicofacial swelling. By doing so, 
they can ensure early diagnosis and promptly refer the patient for appropriate 
management.
CONCLUSION: The case report underscores the importance of considering 
tuberculosis in the differential diagnoses of cervicofacial swellings in 
children, emphasizing comprehensive clinical, radiological, and 
histopathological assessment for accurate diagnosis and effective treatment.
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INTRODUCTION: Tuberculosis (TB) is a major global cause of morbidity and 
mortality. Emerging evidence in high-burden settings suggests significant 
long-term sequelae among people surviving TB; however, evidence from 
high-income, low-TB burden settings like Canada is lacking. In a person with TB 
infection, provision of TB preventive treatment (TPT) can prevent TB disease and 
its sequelae, but remains underused. We propose the Functional Outcomes, Lung 
health and Livelihood Outcomes among people With Tuberculosis study, a 
multicentre, prospective cohort study in Canada to help improve our 
understanding of the impacts of TPT and TB disease on individuals.
METHODS AND ANALYSIS: This is a prospective cohort study taking place in 
Montreal and Vancouver, Canada. We aim to recruit and retain at least 120 people 
with microbiologically confirmed TB disease, 340 people treated for TB infection 
and 120 without TB disease or infection who will be considered our unexposed 
group. All participants must be ≥6 years of age. Participants with TB disease or infection will be recruited within 2 weeks of treatment initiation. We will 
follow-up unexposed participants and participants with TB disease for 24 months, 
and participants with TB infection for 12 months. Throughout follow-up, 
participants will complete assessments measuring lung health and function, 
quality of life, disability, dyspnoea, psychological distress, as well as 
changes in employment and direct and indirect costs incurred because of 
treatment. Among participants with TB disease, our primary outcome is the 
difference in quality-adjusted life years between participants with TB disease 
and those unexposed at 24 months. For participants with TB infection, our 
primary outcome is the identification of non-patient characteristics (eg, 
patient cost, quality of life) associated with participant decision to 
discontinue treatment. Patient partners have contributed to the design of the 
study and will be involved with the study through to its dissemination.
ETHICS AND DISSEMINATION: This study has been approved by institutional ethics 
review boards at The Research Institute of the McGill University Health Centre 
(2025-10344) and The University of British Columbia (H24-02071). All 
participants will provide informed consent (and assent, if required) prior to 
participating in the study. We will disseminate study results to participants, 
national and international organisations, and through open-access peer-reviewed 
academic journals and conferences.
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OBJECTIVES: A '7-1-7' timeliness metric, developed for hastening the response to 
infectious disease outbreaks/pandemics, was adapted to improve screening and 
managing household contacts (HHCs) of pulmonary tuberculosis (TB) patients. The 
feasibility, enablers, challenges and utility of implementing this modified 
metric through TB Champions (TB survivors) for HHC management were assessed.
DESIGN: This was an explanatory mixed-methods study with a cohort design 
(quantitative) followed by a descriptive design with focus group discussions 
(qualitative).
SETTING: The study was conducted within routine programmatic settings in public 
health facilities in six districts from three states of India.
PARTICIPANTS: In total, 595 drug-susceptible index pulmonary TB patients 
registered for treatment in the selected health facilities, and their listed 
2108 HHCs were included in the study between December 2022 and August 2023. All 
17 TB Champions involved in implementation participated in the focus group 
discussions.
PRIMARY OUTCOME MEASURES: The primary outcome measures were the percentage of 
eligible participants receiving the desired service within the '7-1-7' 
timeliness metric and challenges in achieving the timeliness metrics.
RESULTS: In 89% of 595 index patients, their HHCs were line-listed within 7 days 
of initiating anti-TB treatment ('First-7'). In 90% of 2108 HHCs, screening 
outcomes were ascertained within 1 day of line-listing ('Next-1'). In 42% of 
2073 HHCs eligible for further evaluation, anti-TB treatment, TB preventive 
treatment (TPT) or a decision to not receive medication were made within 7 days 
of screening ('Second-7'). Barriers to TPT uptake included lack of money and 
daily wage losses for travelling to clinics, reluctance of asymptomatic contacts 
to take medication and fear of adverse events. TB Champions felt timeliness 
metrics improved performance in the systematic and timely management of HHCs.
CONCLUSIONS: TB Champions found '7-1-7' timeliness metrics were feasible and 
useful, and national TB programmes should consider their operationalisation.
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Tuberculous trochanteric bursitis is a rare condition that accounts for less 
than 2% of musculoskeletal tuberculosis cases, usually diagnosed late because of 
reduced diagnostic suspicion, and the insidious clinical presentation aspect of 
musculoskeletal tuberculosis. We describe the case of a 26-year-old male 
presenting with a slowly enlarging painful mass of the right hip without 
systemic symptoms. Imaging initially suggested hydatidosis, but aspiration 
confirmed Mycobacterium tuberculosis. A complete bursectomy combined with 
antitubercular therapy led to full recovery with no recurrence at two years. 
This case highlights the diagnostic challenges of tuberculous trochanteric 
bursitis, often mimicking other pathologies, and underlines the importance of 
early suspicion, histopathological confirmation, and combined surgical and 
medical treatment for optimal outcomes.
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Tuberculosis (TB) is a global pandemic disease whose first-line treatment is 
with a combination of four antimicrobials commonly abbreviated as HRZE 
(isoniazid, rifampin, pyrazinamide, and ethambutol). However, some consider the 
regimen inadequate, thus conducting numerous trials to search for adjunctive 
therapies, including vitamin D supplementation. Trials so far have led to mixed 
results. The present study aims to consolidate data on the effects of vitamin D 
supplementation on clinical outcomes, specifically rates of sputum culture 
conversion. PubMed databases were searched for peer-reviewed articles published 
in English between the years 2013 and 2023 that deal with human subjects, 
designed as randomized controlled trials (RCTs), utilizing vitamin D 
supplementation in addition to anti-TB therapy, with a measured outcome of the 
rate of sputum culture conversion at specific follow-up intervals. The risk of 
bias (RoB) was assessed using the Cochrane RoB 2 tool. Initially, 1,225 articles 
were found via database search, narrowed to six articles after screening and 
full-text reading. A significant difference was found between the vitamin D and 
control/placebo groups in rates of sputum culture conversion at eight weeks, 
with the intervention group having an increased odds of culture conversion by 
1.63 (95% CI 1.13, 2.35, p < 0.01). The same was not found, however, at 16 weeks 
(OR = 0.99, 95% CI 0.71, 1.38, p > 0.05). Statistical heterogeneity was minimal, 
but the studies significantly differed in the dosing regimens of the 
intervention, populations included, and attrition rates. The RoB was also low, 
but there were concerns due to high attrition rates, lack of blinding, and the 
addition of unplanned post-hoc analysis. The beneficial effects of vitamin D 
supplementation, if any, involve eliciting an early response to treatment, 
reflected in improved culture conversion rates at earlier follow-up intervals. 
Possible factors mentioned in some studies that may lead to variations in the 
effect of vitamin D supplementation include vitamin D status 
(sufficiency/insufficiency/deficiency), presence of drug resistance, and genetic 
polymorphisms; these may be explored in future studies sufficiently powered to 
examine such a relationship.
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BACKGROUND: At least 1 million adolescents develop TB disease annually. 
Adolescents are also at risk for depression due to TB, but this is poorly 
understood.
METHODS: This prospective cohort study aimed to identify the frequency and risk 
factors for depression amongst adolescents with rifampicin-susceptible TB in 
Lima, Peru. During weeks 3-5 of treatment, participants completed a survey that 
included socio-demographic characteristics, symptoms, treatment side effects, 
and the Patient Health Questionnaire-9 depression scale. Those with depression 
received psychological evaluation and were referred for treatment, with 
treatment intensity corresponding to depression severity. Applying k-means 
cluster analysis, we grouped participants by socio-demographic characteristics. 
We used generalised linear mixed-effects regression to model the relationship 
between cluster, symptoms and side effects, and depression.
RESULTS: Of 249 participants, 98 (39%), 62 (25%), and 33 (13%) had mild, 
moderate, and severe depression, respectively. We identified three clusters; 
Cluster 1 - adolescents with lower social support and more prior trauma - had 
the highest frequency of depression. Across all clusters, symptoms and side 
effects correlated with depression.
CONCLUSION: Given their high frequency of depression, adolescents on TB 
treatment - particularly those with trauma history, weak social support, or 
numerous symptoms and side effects - should be routinely screened for 
depression.
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BACKGROUND: Early diagnosis of TB with drug susceptibility testing (DST) is 
critical to achieve successful treatment outcomes. We aimed to develop and test 
a novel colorimetric, 12-well, thin-layer agar-based test to assess its accuracy 
for TB diagnosis and DST in a clinical setting in Southern Mozambique.
METHODS: Development of the first prototype of the second generation (2G) test 
in the laboratory setting followed by a cross-sectional diagnostic accuracy 
study with consecutive recruitment of subjects with microbiologically confirmed 
TB using GeneXpert MTB/RIF Ultra.
RESULTS: In the laboratory setting, the 2G test showed 100% accuracy in 
detecting resistance of genotypically characterised drug-resistant Mycobacterium 
tuberculosis strains. In the clinical setting, the sensitivity of the 2G test to 
detect M.tb complex versus Xpert and Mycobacteria Growth Indicator Tube (MGIT) 
culture using fresh sputa was 45.9% and 45.2%, respectively. The 2G test 
sensitivity versus MGIT decreased to 23.1% when using frozen decontaminated 
sputum samples.
CONCLUSION: In the clinical setting, the 2G test showed a low sensitivity versus 
Xpert and MGIT. The 2G test sensitivity was lower when frozen instead of fresh 
sputa was used. Despite these results, important information was collected to 
further improve this 2G test prototype and its implementation in 
resource-constrained settings.
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BACKGROUND: Targeted next-generation sequencing has emerged as a rapid solution 
for diagnosing drug-resistant TB (DR-TB) directly from clinical specimens. 
Updating the bioinformatics software component can lead to rapid improvements in 
diagnostic performance. We compared the diagnostic performance of an updated 
bioinformatic pipeline output to the original pipeline output for the Oxford 
Nanopore Technology (ONT) TB Drug Resistance Test.
METHODS: A total of 721 sediment samples were evaluated for 13 anti-TB drugs 
using phenotypic drug susceptibility testing and whole genome sequencing. 
Sequencing data outputs previously analysed using the original pipeline were 
re-analysed using an updated pipeline and compared.
RESULTS: There were no significant differences in successful sequencing results, 
and direct comparison of DR-TB call agreement was substantial (κ > 0.7) between 
the original and updated pipeline outputs. Diagnostic accuracy relative to the 
composite reference standard was compared, and significant (P value < 0.05) 
increases in sensitivity and diagnostic yield, using the updated pipeline, were 
identified for streptomycin, pyrazinamide, bedaquiline, and clofazimine.
CONCLUSION: Comparison of the updated pipeline to the original pipeline revealed 
significant improvements in diagnostic performance, demonstrating that 
bioinformatic enhancements alone - without wet-lab modifications - can 
substantially boost sensitivity and diagnostic yield for DR-TB. These findings 
underscore the critical role of continuous pipeline optimisation in the evolving 
resistance landscape to enhance real-time clinical decision-making.

© 2025 The Authors.

DOI: 10.5588/ijtldopen.25.0245
PMCID: PMC12617087
PMID: 41246464

105. IJTLD Open. 2025 Nov 12;2(11):662-670. doi: 10.5588/ijtldopen.25.0117. 
eCollection 2025 Nov.

Post-TB treatment completion experiences of children, adolescents, and 
caregivers from Cape Town.

Monin C(1)(2), Wademan DT(1), Purdy C(1), Mlomzale M(1), Anthony MG(1), Cousins 
T(3)(4), Viljoen L(1), Orne-Gliemann J(2), van der Zalm MM(1), Hoddinott 
G(1)(4)(5).

Author information:
(1)Desmond Tutu TB Centre, Department of Paediatrics and Child Health, 
Stellenbosch University, Cape Town, South Africa.
(2)National Institute for Health and Medical Research (INSERM), UMR 1219, 
Research Institute for Sustainable Development (IRD), EMR 271, Bordeaux 
Population Health Centre, University of Bordeaux, Bordeaux, France.
(3)Oxford School of Anthropology and Museum Ethnography, University of Oxford, 
Oxford, UK.
(4)Department of Sociology and Social Anthropology, Stellenbosch University, 
Cape Town, South Africa.
(5)School of Public Health, Faculty of Medicine and Health, The University of 
Sydney, Sydney, NSW, Australia.

BACKGROUND: Post-TB life is associated with a range of clinical, economic, 
social, and psychological sequelae, with limited data available on children and 
adolescents. We describe child TB survivors' physical, emotional, and social 
post-TB treatment experiences, in a high-incidence setting in South Africa.
METHODS: An explorative qualitative study was nested within the Umoya TB cohort 
between June and September 2023. We used semi-structured interviews and 
participatory methods, including body mapping, to explore participants' 
physical, emotional, and social wellbeing. Data were analysed using a deductive 
thematic approach and a health-related quality-of-life framework.
RESULTS: Thirty semi-structured interviews were conducted with 15 
children/adolescents; median age 9 years (range: 5-15); 8 (53%) were male; 2 
(13%) living with HIV, and 1 (6%) had multidrug-resistant TB. Most interviews 
were conducted with children together with their caregivers (N = 14). Interviews 
were done 11-61 months (41-month average) after TB treatment completion. All 
participants reported that TB significantly impacted their physical, 
psychological, and social domains, extending well beyond treatment completion. 
Children and adolescents perceived changes in their bodies like shortness of 
breath and physical pain following their TB episode, reporting various physical 
post-TB cure symptoms. TB-related stigma disrupted participants' social 
relationships, especially among adolescents. Broader underlying 
socio-environmental challenges exacerbated the long-term economic impact of TB 
on household financial instability.
CONCLUSION: The negative impacts of TB extend well beyond children and 
adolescents' treatment completion across multiple aspects of their lives. Future 
studies should prioritise the development of interventions to enhance 
communication and optimise follow-up care for paediatric TB survivors.
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BACKGROUND: Current sputum-based diagnostic approaches fail to identify some 
individuals with active TB, underscoring the need for tests that do not rely on 
sputum. This study assessed the diagnostic accuracy of the Xpert MTB Host 
Response (Xpert HR) blood test for detecting pulmonary TB.
METHODS: We conducted a prospective study in adults with pulmonary TB symptoms 
who underwent Xpert HR testing. Diagnostic accuracy was assessed against a 
microbiological reference standard of sputum cultures and molecular testing.
RESULTS: Among 813 participants, 52% were female, median age was 38 years, and 
192 (24%) were HIV-positive. For Xpert HR performed using capillary blood, 
sensitivity was 91% (95% confidence interval [CI]: 86-94), specificity was 45% 
(95% CI: 41-49), and area under the receiver operating characteristic curve was 
0.85 (95% CI: 0.81-0.89). Country-specific differences in performance were 
observed. Sensitivity was 93% (95% CI: 76-98) and specificity was 18% (95% CI: 
13-27) among people living with HIV.
CONCLUSION: The Xpert HR TB assay demonstrated promising sensitivity, but its 
specificity did not meet minimum target product profiles for a TB triage or case 
detection test. In its current form, Xpert HR cannot replace more sensitive 
nucleic acid amplification tests in sputum-productive individuals.
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Private sector engagement (PSE) plays a vital role in enhancing TB care. Global 
Fund-supported PSE activities contributed to improved TB notifications and 
treatment outcomes, especially where non-financial incentives were complemented 
by financial incentives, delivered directly or via social health insurance. 
Transitioning such activities to government-led health systems is essential for 
long-term sustainability and to end TB. Well-designed incentive strategies could 
ensure quality care where patients seek services. However, payment delays, 
administrative burdens, and donor dependency threaten sustainability. 
Governments need to address these challenges to transition programs into 
people-centered, integrated primary healthcare systems, ensuring access to 
training, diagnostics and program drugs.
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BACKGROUND: Effective rifampicin-resistant TB (RR-TB) treatment should prevent 
resistance development. Bedaquiline is central to all-oral regimens, but it is 
threatened by rising resistance, possibly due to its delayed bactericidal 
effect. We evaluated the safety of strengthening the 1st week of all-oral RR-TB 
treatment with amikacin.
METHODS: In a single-arm trial, 20 RR-TB patients received two intramuscular 
doses of amikacin (30 mg/kg) with lidocaine on the first and fourth day of 
treatment. The assumption was that none of the 20 patients would experience a 
grade 3-4 amikacin-related adverse event, corresponding to a primary hypothesis 
that less than 14% of patients have a grade 3-4 adverse event related to 
amikacin. Nephrotoxicity, ototoxicity, and pain post-injection were monitored. 
Early bactericidal effect and amikacin pharmacokinetics were measured.
RESULTS: None of the 20 patients experienced a grade 3-4 adverse event during 
the first 2 weeks of treatment (95% confidence interval: 0-0.139). No hearing 
loss of any grade was observed. Pain assessment post-injections was minimal. 
Amikacin became undetectable within a median of 11 h.
CONCLUSION: The intervention with high-dose amikacin in the 1st week of all-oral 
regimen was safe in this small cohort. A multi-country study is justified to 
investigate the efficacy to prevent acquired resistance.
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Neurosarcoidosis (NS) can affect patients with or without any systemic 
involvement. Diagnosis of NS without lung involvement requires (i) a biopsy 
showing typical non-necrotizing granulomas and (ii) exclusion of tuberculosis by 
negative culture for M. tuberculosis and PCR amplification techniques. In the 
absence of microbiological infection, the diagnosis is challenging when 
granulomas are necrotizing mimicking tuberculosis on histology. We report two 
cases presenting neurological symptoms and radiological lesions that were 
concordant with the diagnosis of NS. Nevertheless, brain biopsy showed 
necrotizing granulomas. Antineutrophil cytoplasmic antibodies (ANCA) showed a 
negative finding. Given the biopsy results, we started anti-tuberculosis 
treatment despite negative mycobacterial test results. Lack of improvement 
suggested the diagnosis of necrotizing sarcoid granulomatosis (NSG). NSG usually 
presents granulomas, necrosis, and vasculitis, mostly in the lungs. However, 
these cases presented granulomas with extensive necrosis and vasculitis 
compatible with NSG strictly limited to the central nervous system. The final 
diagnosis was NS, as NSG is sometimes understood as presenting a pattern of 
sarcoidosis, a hypothesis supported by the sustained remission obtained under 
immunosuppressive treatment. Brain NSG should not rule out the diagnosis of NS 
and lead to the diagnosis of tuberculosis. NS or NSG should still be evoked, 
especially if microbiological and immunological investigations are negative and 
even if the central nervous system is the unique organ involved.
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INTRODUCTION: tuberculosis remains a leading infectious killer in low- and 
middle-income countries. Tanzania's cross-border, high-mobility regions present 
persistent control challenges.
METHODS: we recruited 400 adults (200 bacteriologically confirmed pulmonary 
tuberculosis cases and 200 presumptive non-tuberculosis controls) from six 
regions between November 2019 and December 2021. Data from structured 
questionnaires and medical records were analyzed with χ2 tests and multivariate 
logistic regression.
RESULTS: most participants were predominantly male (55.6%) and aged 21-50 years 
(77.8%). HIV co-infection was the strongest predictor of tuberculosis (AOR=1.52; 
95% CI; 1.15-2.21; p=0.003). Household crowding (≥4 residents) (AOR=1.44; 95% 
CI; 1.03-2.03; p=0.032), poor ventilation (AOR=1.40; 95% CI; 1.01-1.95; 
p=0.043), and biomass-fuel use (AOR=1.37; 95% CI; 1.00-1.88; p=0.049) 
independently increased risks for pulmonary tuberculosis. Behavioral factors, 
smoking (AOR=1.68; 95% CI; 1.12-2.50; p=0.012) and alcohol consumption 
(AOR=1.57; 95% CI; 1.07-2.31; p=0.021) showed similar associations. Regional 
tuberculosis prevalence was higher in mobile populations (χ2=6.79; p=0.009); 90% 
of cases were newly diagnosed patients.
CONCLUSION: pulmonary tuberculosis in Tanzania's high-mobility regions is driven 
by HIV co-infection, overcrowded and poorly ventilated dwellings, biomass-fuel 
smoke, and high-risk behaviors, compounded by diagnostic delays. Strengthening 
integrated TB-HIV services, enhancing community awareness, and implementing 
geographically targeted screening are pivotal to accelerating progress toward 
national End-TB targets.
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INTRODUCTION: tuberculosis (TB) is one of the major public health threats and 
the leading infectious disease worldwide. Assessing TB treatment outcomes and 
associated risk factors is crucial for effective treatment and control. This 
study aimed to investigate TB treatment outcomes and their related factors in 
Hargeisa, Somaliland.
METHODS: a five-year, hospital-based retrospective study was conducted at 
Hargeisa TB Hospital, Somaliland, from January 1st, 2019, to December 31st, 
2023. A total of 6127 registered patients, including only 6069 TB patients with 
complete information, were included in the study. Demographic, clinical, and 
treatment characteristics of the study participants were gathered from the TB 
register using a pretested structured data abstraction template. Data were 
entered and analyzed using R 4.2.2 software, with a p-value < 0.05 considered 
statistically significant.
RESULTS: the overall successful treatment outcome was 81.2%. Among all TB 
patients, 31.9% of males and 21.8% of females completed their treatment. Younger 
patients (<20 years) showed a higher likelihood of success, as indicated by 
adjusted odds ratio (AOR= 2.89, 95% CI: 2.35-3.56), followed by patients aged 
20-40 (AOR= 2.43, 95% CI: 1.98-2.98) and 40-60 (AOR= 1.54, 95% CI: 1.23-1.93). 
Patients with extrapulmonary tuberculosis (EPTB) had lower odds of successful 
treatment compared to those with pulmonary TB (AOR= 0.75, 95% CI: 0.66-0.86). 
Human Immunodeficiency virus (HIV)- negative patients were more likely to 
achieve a successful outcome (AOR= 2.75, 95% CI: 1.82-4.10), and the likelihood 
of success increased progressively over the years, with 2023 showing the highest 
odds (AOR= 2.66, 95% CI: 2.14-3.30).
CONCLUSION: the overall treatment outcome was below the World Health 
Organization (WHO) target (90%). Therefore, the study recommends improvements in 
TB treatment strategies, focusing on at-risk groups for less treatment success, 
including older individuals and HIV-coinfected TB patients.
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Therapeutic potential of 7-oxo-DHEA as an adjunctive host-directed therapy for 
pulmonary tuberculosis.
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Although anti-tuberculous therapy effectively eradicates Mycobacterium 
tuberculosis (Mtb) infection, it requires prolonged treatment with multiple 
drugs, often resulting in adverse effects and poor compliance. Therefore, novel 
immunotherapeutic strategies are needed to enhance host defense and improve 
disease management. In this study, we investigated the immunomodulatory and 
antimicrobial properties of 7-oxo-dehydroepiandrosterone (7-oxo-DHEA, 7-OD), a 
derivative of the endogenous hormone DHEA, using both in vitro and in vivo 
models of Mtb infection. In culture, 7-OD exerted a bacteriostatic effect on Mtb 
growth. In macrophage infection assays, it enhanced intracellular bacterial 
clearance and modulated cytokine secretion, favoring a pro-inflammatory profile. 
Notably, in a murine model of progressive pulmonary tuberculosis, 7-OD treatment 
significantly reduced bacterial burden and mitigated lung pathology. These 
findings indicate that 7-OD enhances host immune responses to control Mtb 
infection and limit tissue damage. Further studies are warranted to evaluate its 
applicability as an adjunctive host-directed therapy in combination with 
standard anti-TB drugs.
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States: not all miliary disease is tuberculosis and coccidioidomycosis.
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BACKGROUND: Balamuthia mandrillaris is a rare cause of skin and/or central 
nervous system (CNS) infection with a high mortality rate. Dissemination to 
other organs, including the lungs, is rare. Despite worldwide distribution, this 
disease entity is underrecognized. Delay in diagnosis may contribute to high 
mortality.
CASE SUMMARY: A 17-year-old Hispanic male living in Arizona on immunosuppressive 
therapy for Castleman's disease presented with new cutaneous lesions and cough 
and was found to have miliary pulmonary disease on chest imaging. He was 
suspected of having disseminated coccidioidomycosis or tuberculosis, but skin 
biopsy revealed amebae. Skin and lung biopsy tissue confirmed the presence of 
Balamuthia mandrillaris by real-time PCR. Additional imaging revealed CNS 
involvement. Despite initial good appearance and initiation of multidrug 
antimicrobial therapy, he developed multiorgan failure and died within 17 days 
of presentation.
CONCLUSION: This is the first published case of miliary lung disease caused by 
Balamuthia mandrillaris. Infection can affect multiple organ systems with poor 
outcomes even in the setting of early antimicrobial therapy. Balamuthia should 
be considered in patients with miliary lung disease.
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MPT64 and S-glycoprotein are essential biomarkers for detecting tuberculosis and 
coronavirus, two prevalent infectious diseases worldwide. In this study, we 
developed an electrochemical impedance spectroscopy (EIS)-based aptasensor 
fabricated to detect both target antigens simultaneously, employing a 
dual-platform approach on a screen-printed gold electrode (SPGE). Thiolated 
aptamers targeting both antigens were functionalized on the surface of the SPGE, 
which was then blocked with 6-mercapto-1-hexanol and assessed for the detection 
of target biomarkers after a 10-min incubation period. The performance was 
evaluated using EIS, which can detect target antigens in the range of 0.01 pg/mL 
to 10 pg/mL in both buffer and human serum, quantified through charge transfer 
resistance (R ct) values. For MPT64 and S-glycoprotein in buffer, the optimized 
aptasensor achieved detection limits of 0.053 pg/mL and 0.319 pg/mL, 
respectively. In human serum, the detection limit for MPT64 was 0.085 pg/mL, 
whereas it was 1.421 pg/mL for S-glycoprotein. The surface functionalization of 
the SPGE was confirmed through cyclic voltammetry, contact angle measurements, 
and atomic force microscopy. The aptasensor maintained good storage stability 
for up to 22 days. This label-free EIS-based aptasensor is a sensitive, 
selective, and reproducible platform for simultaneously detecting tuberculosis 
and SARS-CoV-2 biomarkers, demonstrating promising potential for clinical 
applications.
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BACKGROUND: People living with human immunodeficiency virus (PLHIV) may have a 
higher risk of acquired rifampicin-resistance during first-line tuberculosis 
(TB) treatment, potentially driving the multi-drug or rifampicin-resistant 
tuberculosis (MDR/RR-TB) epidemic. Nosocomial transmission may further elevate 
MDR/RR-TB risk. We assessed the impact of HIV and hospitalization on subsequent 
MDR/RR-TB diagnosis among individuals starting first-line TB treatment.
METHODS: The retrospective cohort included individuals with laboratory-confirmed 
rifampicin-susceptible TB (RS-TB), who started TB treatment (2013-2021). 
Subsequent TB diagnoses (MDR/RR-TB and RS-TB) over 2 years' follow-up from TB 
treatment initiation were assessed. Routine health service data utilized.
FINDINGS: A total of 190,945 individuals were included; median age 34.0 
(interquartile range (IQR), 25.5-44.9); 79,160 (42%) female and 69,636 (37%) 
PLHIV. Overall, 6870 (9.9%) PLHIV and 9342 (7.7%) HIV-negative individuals were 
diagnosed with recurrent TB within 24 months. Rifampicin drug susceptibility 
testing was available for 5354 (77.9%) and 8154 (87.3%) PLHIV and HIV-negative 
individuals, respectively. PLHIV with advanced HIV (cluster of differentiation 4 
(CD4) <200 cells/μl) (adjusted-hazard ratio (HR) 2.86, 95% confidence interval 
(CI), 2.60-3.15) and individuals hospitalized (adjusted-HR 2.76, 95% CI, 
2.50-3.05) for ≥1 week had significantly increased MDR/RR-TB risk compared to 
HIV-negative and non-hospitalized individuals, respectively. PLHIV had a higher 
risk of MDR/RR-TB relative to all other recurrent TB, regardless of CD4.
INTERPRETATION: This study suggests that PLHIV may have an increased risk of 
both acquiring rifampicin-resistance during TB treatment and re- or 
super-infection with already resistant Mycobacterium tuberculosis strain during 
hospitalization. While not causal, these data suggest the need for improved TB 
treatment for PLHIV including tailored drug regimens, potentially with increased 
rifampicin dosages, and emphasize the importance of TB infection control in 
healthcare settings.
FUNDING: The study received no funding.
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Bovine tuberculosis (TB), primarily caused by Mycobacterium bovis, is a chronic 
infectious disease of cattle with significant public health and economic 
implications due to its zoonotic potential and impact on livestock productivity. 
The control of the disease is hindered by complex epidemiological dynamics and 
the chronic, and often slow-progressing nature of the disease. The recurrent 
outbreaks of bovine TB in endemic areas are common and threaten the success of 
eradication programs. To address this issue, long-term reemergent outbreaks in 
Catalonia (Northeastern Spain) were retrospectively investigated in depth. In 
2009, an outbreak caused by M. bovis spoligotype SB0120 was detected in four 
extensively managed cattle herds. Following intensive eradication measures, all 
herds recovered the officially TB-free status by 2012. In 2021, 9 years later, a 
new outbreak involving the same spoligotype was detected in three herds located 
in the same area, one of which had been affected in the previous outbreak. 
Extensive sampling of TB-positive slaughtered cattle and hunted wild ungulates 
was conducted. Whole genome sequencing (WGS) of M. bovis isolates from cattle 
affected in both outbreaks, as well as from two culture-positive wild boars was 
performed. Epidemiological and phylogenetic analyses were conducted to elucidate 
the origin and transmission dynamics of the outbreaks. The results revealed a 
long-term residual infection in the cattle herd that linked the first and second 
outbreaks. This herd was also the most likely source of transmission of M. bovis 
to wild boars. Since residual infections can jeopardize the final stages of the 
eradication in low-prevalence settings, thorough investigation of reemerging 
strains is essential for risk assessment and for guiding TB control decisions.
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BACKGROUND: Gastrointestinal tuberculosis (GI TB) is an extrapulmonary 
manifestation of infection with the bacterium Mycobacterium tuberculosis. While 
GI TB was once considered a rare entity, it has increasing prevalence with the 
use of immunosuppressive treatments. Diagnosis can be challenging as GI TB can 
be misdiagnosed as other primary etiologies.
CASE SUMMARY: Here, we present a case of GI TB in which the patient was 
immunocompetent and presented with nonspecific symptoms, and an interferon-gamma 
release assay, which was positive. Subsequent biopsies were performed of the 
ascending colon, all showing positivity on acid-fast bacilli (AFB, 
Ziehl-Neelsen) and Fite stains, along with non-caseating granulomas on 
histopathologic review.
CONCLUSION: In the presented case, the patient is immunocompetent. GI TB was 
diagnosed after histopathologic examination of colonic biopsies. This highlights 
the importance of having a high index of suspicion for unusual presentations of 
tuberculosis, especially in patients who come from endemic areas or who might 
have been exposed recently.
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BACKGROUND: Melioidosis, caused by Burkholderia pseudomallei, is often 
misdiagnosed due to its clinical similarity with tuberculosis and broad-spectrum 
clinical manifestations. The infection is particularly prevalent in endemic 
areas, and a high index of suspicion is required for timely diagnosis and 
treatment.
CASE SUMMARY: We report a 50-year-old male construction worker from central 
India initially diagnosed with presumptive smear-negative tubercular 
lymphadenitis. Despite anti-tuberculosis treatment, his condition worsened, 
prompting further investigation. Culture and biochemical tests identified B. 
pseudomallei, confirming melioidosis. The patient was started on intravenous 
ceftazidime and later transitioned to oral cotrimoxazole. He showed significant 
clinical improvement after treatment.
CONCLUSION: This case underscores the importance of considering melioidosis in 
the differential diagnosis of patients with lymphadenitis, particularly in areas 
where the pathogen is endemic. Timely identification and appropriate treatment 
are crucial for effective management. Heightened awareness of melioidosis is 
essential to avoid misdiagnosis and ensure optimal outcomes for patients.
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Tuberculosis (TB) is a significant global public health challenge. Targeting 
enoyl-acyl carrier protein (ACP) reductase (InhA), an enzyme involved in mycolic 
acid biosynthesis, is a promising path to discovering an effective treatment for 
tuberculosis. This study assessed the inhibitory potential of bioactive 
compounds from four medicinal plants (Garcinia kola, Moringa oleifera, 
Newbouldia laevis, and Ocimum gratissimum) and control drugs (Isoniazid and 
Ethionamide) against InhA. Molecular docking and computational tools were used 
to evaluate the binding affinities and interactions with InhA's active site. 
Drug-likeness, binding affinities, bioactivity, and absorption, distribution, 
metabolism, excretion, and toxicity (ADMET) attributes were determined using 
online tools. Ten out of twenty-three bioactive compounds studied were screened 
out due to violating Lipinski's, Ghose's, Veber's, Egan's, or Muegge's rules. 
The remaining thirteen compounds showed stronger binding affinities with InhA 
than the control drugs. The binding energy of the bioactive compounds ranged 
from - 8.0 to - 9.5 kcal/mol, while those of Isoniazid and Ethionamide were 
6.1 kcal/mol and - 6.0 kcal/mol, respectively. The compounds also exhibited 
hydrogen bonds, hydrophobic, and π stacking interactions with the protein 
residues. Molecular dynamic simulations confirmed that 
5,7-dihydroxydehydroiso-α-lapachone had a compact and more stable complex with 
InhA than the hit ligands with high binding energies. The ADMET property of each 
hit ligand predicted its ability to effectively reach and remain at the target 
protein to exert its therapeutic influence. The study shows that the screened 
bioactive compounds, especially 5,7-dihydroxydehydroiso-α-lapachone, exhibit 
drug-like properties capable of inhibiting InhA, hence, could serve as a novel 
anti-tuberculosis drug.
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BACKGROUND: Nontuberculous mycobacteria (NTM) infections have been increasingly 
reported in the literature; however, isolation of both NTM and Mycobacterium 
tuberculosis complex (MTBC) in respiratory samples may indicate transient NTM 
colonization rather than true coinfection. Distinguishing between NTM 
colonization and true infection is necessary for guiding appropriate 
antimicrobial treatment regimen.
CASE SUMMARY: Here, we describe a case of a 41-year-old immunocompetent female 
with pulmonary tuberculosis in which Mycobacterium avium and Mycobacterium 
intracellulare, both members of the M. avium complex (MAC), were independently 
identified with MTBC in two of three sputum cultures using Bruker Biotyper 
matrix-assisted laser desorption/ionization time-of-flight mass spectrometry 
(MALDI-TOF MS). After completing MTBC-targeted therapy, the patient fully 
returned to her baseline physical activity, and all subsequent cultures were 
negative for MTBC and MAC.
CONCLUSION: This case study underscores the challenges in the adjudication of 
colonization from coinfection in mixed mycobacterial specimens. Although there 
are microbiological guidelines for diagnosing independent NTM infections and 
MTBC infections, there is an unmet need for guidance on diagnosing and treating 
NTM in patients with pulmonary tuberculosis.
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Tuberculosis (TB) remains a global public health challenge, with the current BCG 
vaccine providing limited efficacy in adults, and available treatments being 
lengthy and debilitating. To overcome these challenges, we have previously 
developed a recombinant BCG strain expressing the detoxified E. coli Heat-Labile 
Toxin (LTAK63), providing increased protection in mouse models and reduced lung 
pathology. Here, using systems biology and RNA sequencing of lung tissues in a 
murine model, we uncover the molecular mechanisms underlying rBCG-LTAK63's 
increased protection. Immunization triggered early activation of cAMP-related 
pathways, leading to hypoxia, autophagy, and circadian rhythm gene regulation. 
These processes were associated with an enhanced innate immunity and promoted 
long-lasting Th1/Th17 adaptive responses. Upon challenge, mice immunized with 
rBCG-LTAK63 exhibited an earlier onset of interferon-gamma response, reduced 
bacterial burden, and improved lung histopathology. Notably, circadian rhythm 
regulation was directly linked to a controlled inflammatory response and reduced 
migration of infection-susceptible cells, resulting in decreased 
immunopathology. Our findings demonstrate that rBCG-LTAK63 orchestrates 
protection through the integration of metabolic and temporal immune pathways. 
This work provides mechanistic insights into how rational vaccine design can 
reprogram host immunity to enhance protection and reduce pathology, supporting 
rBCG-LTAK63 as a promising next-generation TB vaccine candidate.
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Tuberculosis (TB), caused by Mycobacterium tuberculosis, remains one of the most 
devastating infectious diseases, with rising antimicrobial resistance 
exacerbating the urgent need for new therapeutic agents. Here, we report the 
discovery of crossiguanipyrazines A-I, a rare family of potent anti-TB 
alkylpyrazines from the underexplored actinobacterium Crossiella cryophila DSM 
44230. Crossiguanipyrazines (CGPs) feature an unusual 
3-methoxyl-2,5,6-trialkyl-pyrazine scaffold with variable hydroxylation and 
N-prenylation. The stereochemistry of CGPs A-G was determined by Mosher's 
analysis and electronic circular dichroism spectroscopy. Stable isotope-labeling 
revealed a unique biosynthetic origin from arginine and acetate. Inhibition with 
a cytochrome P450 inhibitor suppressed hydroxylation, while feeding experiments 
with stable isotope-labeled CGP I demonstrated its role as a precursor for other 
CGPs, implicating P450 enzymes in CGP diversification. CGPs C and H exhibited 
potent anti-TB activity in the low micromolar range without mammalian cell 
cytotoxicity, unlike previously reported cytotoxic trialkylpyrazine-type natural 
products. Structure-activity relationship (SAR) studies highlighted the critical 
roles of hydroxylation and N-prenylation in modulating biological activity. 
Furthermore, we achieved the first total synthesis of CGP I, which validated the 
chemical structure and provided a foundation for further optimization of this 
compound class. These findings suggest that CGPs can serve as useful starting 
points for anti-TB drug development.
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Diagnostic Performance of a Kit for Detection of Mycobacterium tuberculosis 
Complex and Nontuberculous Mycobacteria.
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BACKGROUND: The rapid distinction between Mycobacterium tuberculosis complex 
(MTBC) and nontuberculous mycobacteria (NTM) is crucial for the clinical 
management of patients with suspected mycobacterial infections. The accurate 
identification of NTM is also important, because NTM species have different 
clinical implications. NeoPlex™ TB/NTM detection kit (Genematrix Inc., Seongnam, 
South Korea) (NeoPlex) can simultaneously detect five major NTM species 
separately as well as MTBC or NTM differentially. This study aimed to validate 
the diagnostic performance of the NeoPlex assay in detecting Mycobacterium 
species.
METHODS: Two hundred and fifty liquid media samples for acid-fast bacilli 
culture based on the results from Real-Q MTB & NTM kit (BioSewoom Inc., Seoul, 
South Korea) (Real-Q) assay were collected from January through November 2024. 
The samples were tested using Neoplex to detect MTBC/NTM. Identification of NTM 
isolates from 100 NTM-positive samples was conducted using the NeoPlex assay. 
The results obtained from the NeoPlex assay were then compared with those 
previously obtained through the Real-Q assay for MTBC/NTM detection, as well as 
with those from the AdvanSureTM Mycobacteria GenoBlot Assay (LG Life Sciences, 
Seoul, South Korea) (GenoBlot assay) and direct gene sequencing for 
identification of NTM isolates.
RESULTS: Both positive and negative results were concordant in 100 MTBC samples, 
resulting in a 100% concordance rate. One hundred and fifty samples for NTM 
detection also revealed a 100% concordance rate between two assays in positive 
and negative results. For the identification of NTM isolates, out of 100 
NTM-positive cases, 93 matched the GenoBlot assay with a 93% concordance rate. 
Direct gene sequencing for NTM species identification confirmed the match in 
three more cases among the discrepant cases, eventually bringing the diagnostic 
accuracy of NTM identification by the NeoPlex assay to 96%.
CONCLUSIONS: This study showed that the NeoPlex assay is a precise test that can 
accurately detect MTBC/NTM whilst simultaneously distinguishing five major NTM 
species in a single multiplex real-time PCR with 96% accuracy compared to the 
GenoBlot assay and direct gene sequencing for NTM species identification.
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Threatening impact of tuberculosis (TB) on public health remains significant 
even after the global initiatives and emergence of multi-drug resistance (MDR) 
strains have made the situation complicated. Herein, the exploitation of the 
same medications for several decades, ineffective drug administration, and 
insufficient patient follow-up are some of the variables that have fuelled the 
resistance. As a result, the twenty-first century has seen the greatest number 
of multi-drug resistance TB cases. Nevertheless, nanotechnology has emerged as a 
promising tool against drug-resistant Mycobacterium tuberculosis, the bacterium 
responsible for TB. This seminal review highlights the most important findings 
from nanomaterials-related research to detect and counter TB. First, a deeper 
understanding of the essential molecular mechanisms underlying drug-resistance 
and drug-tolerance in Mycobacterium pathogen is provided along with biofilm 
formation and intracellular survival mechanisms. It is followed by detailed 
discussion about innovative nanomaterial-based drug delivery for 
antituberculosis medications, and different types of nanomaterials for direct 
antimicrobial actions. Then, nanotechnology-assisted diagnosis techniques and 
anti-biofilm possibilities for drug-resistant M. tuberculosis are elaborated. 
Finally, the challenges and perspectives related to nanomaterials-based 
theranostic for TB drug-resistance and treatment are provided with concluding 
remarks.
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