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Bovine tuberculosis, caused by Mycobacterium bovis, is a major One Health 
concern, impacting livestock, wildlife, and humans. The complete genetic and 
lineage characterization of M. bovis strains is lacking in many parts of the 
world, including India. This study reports Illumina sequencing and the first 
draft genome of M. bovis strain 3/86Rv isolated from a cross-bred cow in India 
in 1986 and kept under in vitro passages. The genome assembly produced a single 
contig of 4,303,074 bp with excellent coverage (99.66%) and completeness, and 
97.6% of BUSCO genes were conserved.The genome annotation identified 4,246 
coding sequences (CDS). Orthologous cluster analysis revealed high protein 
conservation among M. bovis strains, with unique genes observed in M. 
tuberculosis. The subsystems analysis highlighted a significant enrichment of 
genes related to metabolism, protein processing, and virulence. Phylogenetic 
analysis placed M. bovis strain 3/86Rv within a closely related cluster of M. 
bovis isolates and distinct from other MTBC species, such as M. kansasii, which 
is a more recent outlier. SNP analysis compared with M. bovis AN5 revealed 171 
SNPs, with a predominance of missense mutations and a Ts/Tv ratio of 1.11, 
suggesting adaptive evolution. The study underscores the genetic diversity and 
complex resistance mechanisms of M. bovis, providing valuable insights into its 
pathogenicity and evolutionary trajectory. This comprehensive genomic 
characterization will aid in understanding the biology of M. bovis.
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Tuberculosis (TB) is a contagious bacterial disease affecting millions of people 
globally and is one of the major causes of morbidity and mortality, particularly 
in the developing world. The spread of multi-drug-resistant (MDR) and 
extensively drug-resistant (XDR) tuberculosis has emerged as a major challenge 
to TB treatment, demanding the discovery of novel drug candidates. The process 
requires fast and efficient lead identification methodologies. This research 
content embarks on a comprehensive exploration of machine learning algorithms 
applied to identify potential compounds active against TB. Leveraging a 
comprehensive dataset encompassing 23,791 molecules from 5 targets with unique 
SMILES and ChEMBL IDs obtained from the ChEMBL database, a total of 103 
classification models were developed based on six different types of molecular 
representations, namely RDKit descriptors (RDKitDes), MACCS fingerprints 
(MACCSFP), Morgan fingerprints (MorganFP), Atom-pair fingerprints (PairsFP), 
PubChem fingerprints (PubChemFP), and RDKit fingerprints (RDKitFP). In this 
regard, seven machine learning algorithms, e.g., Random Forest (RF), XGBoost, 
Decision Tree (DT), k-Nearest Neighbors (KNN), Gaussian Naive Bayes (GNB), 
Logistic Regression (LR), and ANN, were employed to build these models using 
different combinations of dataset. Further, the performance of the models was 
assessed using a tenfold cross-validation, with the area under the receiver 
operating characteristic curve (AUC) as the evaluation metric. In addition to 
that, the contribution of the important descriptors in the molecule's 
bioactivities was interpreted using the SHapley Additive exPlanations (SHAP) 
method.
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Studies applying whole-genome sequencing to Mycobacterium tuberculosis in Japan 
remain limited, particularly in non-urban regions. In this study, we analyzed 
734 isolates collected between 2013 and 2025 in the central and western region 
of Kanagawa Prefecture using core-genome single nucleotide variant (cgSNV) 
analyses, including lineage classification and cluster detection, to elucidate 
transmission dynamics. Elderly patients accounted for 65.3 % of cases and were 
significantly enriched for the ancient sublineages L2.2.A and L4.9, both of 
which exhibited longer terminal branch lengths (TBLs), suggesting reactivation. 
In contrast, the modern Beijing sublineages L2.2.M2.2 and L2.2.M4 were enriched 
among younger patients and showed shorter TBLs, consistent with recent 
transmission. Lineage-based cgSNV analysis identified 39 clusters across 20 
lineages, indicating intergenerational transmission. Separately, four clusters 
within the M strain reflected sustained transmission of this genotype. The 
presence of mixed cgSNV clusters involving Japan-born and foreign-born patients 
further extends nationwide observations and highlights the importance of 
continued genomic surveillance of imported lineages. To inform local TB control 
programs, we evaluated whether cgSNV analyses performed within variable-number 
tandem repeat (VNTR)-defined clusters could serve as a prescreening approach for 
identifying transmission clusters. This approach successfully captured all cgSNV 
clusters defined at ≤5 SNVs and demonstrated complete directional congruence 
from cgSNV to VNTR (Adjusted Wallace = 1.00). These findings indicate that 
VNTR-based grouping can efficiently prioritize isolates for WGS-based molecular 
epidemiological surveillance in routine public health settings.
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Drug-resistant tuberculosis (DR-TB), resulting from newly emerging strains of 
Mycobacterium tuberculosis (Mtb), and the World Health Organisation (WHO) 
included it as a top-priority antimicrobial-resistant pathogen. Whole genome 
sequence analysis (WGS) of clinical Mtb isolates could correlate to their drug 
resistance phenotype and may also reflect their metabolome. In this report, 
clinical Mtb isolates (S1, S4, S5, S6, S7, S10) harvested from the sputum of 
tuberculosis patients were characterized using drug sensitive test (DST), 
electron microscope, WGS and untargeted Gas chromatography and mass spectrometry 
(GC-MS) based metabolomics analysis. The majority of these Mtb isolates showed 
similar size (length: 1.0-3.2 μm; width: 0.32-0.52 μm) to the H37Rv Mtb strain, 
whereas significant variations were observed in their growth kinetics, WGS and 
metabolome profiles. In-silico drug resistance prediction, from the WGS data 
(single-nucleotide polymorphisms (SNP) pattern) of these Mtb isolates, showed 
resistance to tuberculosis drugs and matched with DST results. Differences in 
the genes involved in stress response, pathogenicity, and drug efflux pumps were 
observed between isolates, but genes of the central carbon metabolic pathways 
and amino acid metabolism were conserved. GC-MS-based metabolite profiling of 
these clinical isolates identified 291 metabolites involved in various metabolic 
pathways, and a subset of these metabolites (glutamic acid, aspartic acid and 
serine) contributed to the drug resistance patterns. These clinical Mtb isolates 
could be useful as an alternate reagent for understanding host-pathogen 
interaction. The pipeline used for WGS analysis could be used to predict the 
drug resistance pattern of new Mtb isolates.

© 2025. The Author(s), under exclusive licence to Springer Science+Business 
Media, LLC, part of Springer Nature.

DOI: 10.1007/s00284-025-04677-1
PMID: 41454966 [Indexed for MEDLINE]

5. PLoS One. 2025 Dec 26;20(12):e0339354. doi: 10.1371/journal.pone.0339354. 
eCollection 2025.

A scoping review of interventions to prevent and treat adverse events during 
treatment of rifampin-susceptible tuberculosis.

Burman WJ(1)(2), Martins MF(3), Flynn D(4), Johnston J(5)(6), Sinha P(3), 
Horsburgh CR(7).

Author information:
(1)Public Health Institute at Denver Health, Denver, Colorado, United States of 
America.
(2)Department of Medicine, University of Colorado Anschutz Medical Campus, 
Aurora, Colorado, United States of America.
(3)Section of Infectious Diseases, Boston Medical Center, Boston, Massachusetts, 
United States of America.
(4)Department of Medical Sciences and Education, Boston University Chobanian & 
Avedisian School of Medicine, Boston, Massachusetts, United States of America.
(5)Provincial TB Services, British Columbia Centre for Disease Control, 
Vancouver, British Columbia, Canada.
(6)Faculty of Medicine, University of British Columbia, Vancouver, British 
Columbia, Canada.
(7)Departments of Global Health, Epidemiology, Biostatistics and Medicine, 
Schools of Public Health and Medicine, Boston University, Boston, Massachusetts, 
United States of America.

BACKGROUND: Treatment-related adverse events are one of the leading barriers to 
tuberculosis treatment completion but have not been the focus of late-phase 
clinical trials. We performed a scoping review to identify interventions to 
improve the safety and tolerability of rifampin-susceptible tuberculosis. Our 
objective was to determine what interventions have been evaluated to prevent or 
manage adverse events, as well as what research is underway.
METHODS AND FINDINGS: We searched Embase, PubMed, Cochrane Central Register of 
Controlled Trials, Cochrane Database of Systematic Reviews, and Web of Science 
from 1970 to December 2024 using a broad set of terms regarding adverse events, 
as well as citation searches to identify additional studies in topic areas that 
were not well-represented in the initial title search. To identify research in 
progress we searched Clintrials.gov, Cochrane reviews, and International 
Clinical Trials Registry Platform for trials reported to be active between 
January 2015 to April 2025. Of 7314 titles reviewed, 119 papers were available 
and eligible for this scoping review: 37 (31%) evaluated changes in the 
tuberculosis treatment regimen, 55 (46%) evaluated other interventions to 
prevent adverse events, and 27 (23%) evaluated treatment of adverse events. Only 
7 studies reported enrollment of children < 12 years old. Of the 49 clinical 
trials, 20 (41%) had sample sizes < 50 participants/arm. Notable gaps in 
research in this field: uncertainty about the safety of pyrazinamide, lack of 
research on prevention and management of nausea/vomiting, uncertainty about the 
impact of hepatoprotectants, and lack of inclusion of children. Of the 8 study 
proposals that appear to be in progress, five were for a single topic: isoniazid 
dosing based on N-actyltransferase-2 status.
CONCLUSIONS: There has been considerable research on improving the safety and 
tolerability of tuberculosis treatment, but its impact is limited by 
under-powered studies, the lack of inclusion of key subgroups, and important 
gaps in the research portfolio (uncertainties about the safety of pyrazinamide 
and the efficacy of hepatoprotectants, lack of research on ways to manage and 
prevent treatment-related nausea). It is concerning that the research pipeline 
for interventions to improve safety and tolerability appears to be quite limited 
Our review has identified promising interventions that may make treatment better 
tolerated, and hence, more effective.

Copyright: © 2025 Burman et al. This is an open access article distributed under 
the terms of the Creative Commons Attribution License, which permits 
unrestricted use, distribution, and reproduction in any medium, provided the 
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Diagnosing tuberculosis (TB) in children is challenging due to the 
paucibacillary nature of the disease and difficulty in obtaining sputum samples. 
This 6-year retrospective study compared the diagnostic performance of the 
GeneXpert MTB/RIF Ultra PCR (GX-MTB/R-U) assay, an improved version of the 
MTB/RIF PCR (GX-MTB/R) assay, with conventional mycobacterial culture in 
pediatric non-sputum samples. A total of 417 non-sputum samples from a tertiary 
pediatric facility underwent simultaneous GX-MTB/R-U and culture testing. 
Performance was evaluated using conventional culture as a gold standard, and 
clinical review was used to resolve discordant results. GX-MTB/R-U demonstrated 
93.9% sensitivity and 97.9% specificity when culture was used as the gold 
standard. Eight samples positive by GX-MTB/R-U assay but negative by culture 
were confirmed as true positive using clinical review of the patients, 
increasing the sensitivity to 95.1% and specificity to 100%. GX-MTB/R-U 
demonstrated excellent diagnostic performance in comparison to conventional 
culture and microscopy, particularly for paucibacillary and extrapulmonary 
samples. Our study results support the use of GX-MTB/R-U assay as a frontline 
diagnostic tool in pediatric TB, with culture reserved for confirmation of 
negative PCR results and antibiotic susceptibility testing.IMPORTANCEDelays or 
inaccuracies in tuberculosis (TB) diagnosis can lead to treatment delays, 
disease progression, and poor clinical outcomes. This study provides compelling 
evidence on the excellent diagnostic performance of the GeneXpert MTB/RIF Ultra 
(GX-MTB/R-U) assay in pediatric non-sputum samples compared to conventional 
culture, the current gold standard. By demonstrating high sensitivity and 
specificity, particularly in extrapulmonary samples, the findings of our study 
highlight the potential of GX-MTB/R-U as a frontline TB diagnostic tool. The use 
of this assay in clinical practice could improve early detection, ensure timely 
initiation of antibiotic treatment, ultimately improving pediatric TB management 
and outcomes.
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Tuberculosis caused by Mycobacterium tuberculosis (Mtb) is one of the most 
dangerous diseases globally. Mtb poses a heavy death toll, especially in 
low-resource settings, where inadequate diagnostic capabilities greatly hinder 
treatment and prevention. Here, we present a rapid and cost-effective 
bacilli-capturing method that uses magnetic nanoclusters conjugated with 
mycobacteriophages. The mycobacteriophages provide Mtb recognition 
functionality, and the binding of the nanoparticles with attenuated Mtb H37Rv 
and Mycobacterium bovis Bacillus Calmette-Guérin (BCG) was visualized by 
electron microscopy. The magnetic nanocrystal clusters have an excellent 
separation efficiency. A nearly 100% capturing efficiency and high specificity 
toward mycobacteria species were obtained. Magnetically separated mycobacteria 
were disrupted by ultrasound to facilitate the rapid release of cellular 
adenosine triphosphate (ATP) for bioluminescent detection. Using portable and 
inexpensive devices, we achieved rapid detection of Mtb at as low as 1000 
bacilli per sample in artificial sputum, urine, and whole porcine blood within 
35 min. This method demonstrates excellent potential for point-of-care 
tuberculosis diagnosis in resource-limited settings.

© 2025 The Authors. Published by American Chemical Society.

DOI: 10.1021/jacsau.5c01050
PMCID: PMC12728615
PMID: 41450655

8. BMC Infect Dis. 2025 Dec 25. doi: 10.1186/s12879-025-12438-5. Online ahead of print.

Nationwide whole-genome sequencing reveals local transmission of Mycobacterium 
tuberculosis in Poland, 2003-2020.

Minias A(1), Fiedorowicz L(2)(3), Kozińska M(4), Zabost A(4), Lach J(5), Słomka 
M(5), Strapagiel D(5), Dziadek J(2), Augustynowicz-Kopeć E(4).

Author information:
(1)Institute of Medical Biology, Polish Academy of Sciences, Lodz, Poland. 
aminias@cbm.pan.pl.
(2)Institute of Medical Biology, Polish Academy of Sciences, Lodz, Poland.
(3)The Bio-Med-Chem Doctoral School of the University of Lodz and Lodz 
Institutes of the Polish Academy of Sciences, Lodz, Poland.
(4)Department of Microbiology, National Tuberculosis and Lung Diseases Research 
Institute, Warsaw, Poland.
(5)Centre for Digital Biology and Biomedical Science - Biobank Lodz, University 
of Lodz, Lodz, Poland.

BACKGROUND: Tuberculosis (TB) remains highly prevalent in many countries and is 
a significant contributor to infectious disease mortality. Combating TB requires 
monitoring the global circulation of strains, and analyzing the prevalence of 
specific strains within populations. Currently, whole-genome sequencing (WGS) 
enables the precise tracking of TB transmission. Here, we utilized spoligotyping 
combined with whole-genome sequencing (WGS) to identify cases of M. tuberculosis 
transmission in Poland. Our study aimed to identify M. tuberculosis clones 
transmitting in Poland before the beginning of the war in Ukraine and the influx 
of refugees.
METHODS: We used spoligotyping data to identify M. tuberculosis isolates that 
were possibly transmitted. We used WGS to confirm transmission, and to identify 
transmission chains.
RESULTS: A total of 163 isolates were successfully sequenced with high-quality 
genomic data. Two significant clusters were identified: a pan-susceptible 
Euro-American lineage cluster (WGS-Cluster 3, n = 32, 19.6%) associated with 
patients experiencing homelessness and centered in Bydgoszcz (2006-2014); and a 
multidrug-resistant Beijing lineage cluster (WGS-Cluster 13, n = 32, 19.6%) 
emerging between 2016 and 2020 across five cities.
CONCLUSION: M. tuberculosis transmission should be monitored with routine WGS 
for better TB control in Poland.
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BACKGROUND: Nutrition is a critical determinant of tuberculosis (TB), providing 
a protective effect at high body mass index (BMI) and incurring an increased 
risk of TB disease at low BMI. Global nutritional transition and interventions 
to end hunger could directly affect the TB epidemic in high TB burden countries.
METHODS: We constructed dynamic TB transmission models for 12 high TB burden 
countries with low HIV prevalence. We explicitly accounted for the effects of 
BMI on TB disease progression and treatment outcomes using a meta-analysis of 
longitudinal cohort studies, incorporating the effect of BMI mediated through 
diabetes. The models were calibrated to historical trends in TB epidemiology and 
mean BMI. We estimated potential changes in TB incidence and mortality between 
2015 and 2030 under different scenarios of population nutrition.
FINDINGS: Compared with a scenario where mean BMI remained at 2015 levels, if 
past trends in mean BMI continued then by 2030 TB incidence and mortality would 
decline by a cumulative 14.7% (95% credible interval: 12.7%-16.7%) and 15.6% 
(12.5%-19.2%), respectively. In comparison, achieving zero hunger by 2030 would 
reduce incidence and mortality by 32.0% (20.0%-43.8%) and 37.3% (26.1%-49.6%), 
respectively. If past trends continued and zero hunger was also achieved, 
incidence and mortality would be reduced by 38.2% (27.0%-49.1%) and 42.4% 
(32.1%-53.5%), respectively, equivalent to preventing 20.6 million people 
developing TB disease and averting 5.4 million TB deaths over 15 years in the 12 
high-burden countries.
CONCLUSIONS: Nutrition transitions and interventions to end hunger could have a 
major impact on the future epidemiology of TB in high-burden countries. 
Investment is urgently required to implement and scale up nutritional 
interventions.
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BACKGROUND: People who smoke are at increased risk of unfavourable tuberculosis 
treatment outcomes compared with those who do not, but the pathways that explain 
this disparity are unclear.
OBJECTIVE: To estimate the difference in a successful end-of-treatment outcome 
by smoking status among people with multidrug- or rifampicin-resistant 
tuberculosis (MDR/RR-TB) and to examine if this difference changes if people who 
smoked had the same retention in treatment as those who did not smoke.
DESIGN AND METHODS: Using data from the prospective endTB Observational Study, 
we estimated the difference in treatment success by cigarette smoking status, 
adjusting for baseline confounders including demographics, social history and 
comorbidities. To examine how this difference changed if everyone was retained 
in treatment, we censored participants who were lost to follow-up and applied 
inverse probability of censoring weights to simulate this scenario.
RESULTS: Among 1786 participants in 12 countries, 539 (30.2%) reported smoking 
at least one cigarette daily. People who smoked were more frequently found in 
post-Soviet countries and had a complex social history (eg, incarceration and 
substance use) and infectious comorbidities (eg, hepatitis C). At the end of 
treatment, 73.5% of people who smoked and 80.3% of people who did not smoke had 
treatment success (risk difference in percentage points: -6.8, 95% CI -11.1 to 
-2.6). After adjusting for baseline confounders, the risk difference was similar 
(-5.2 percentage points), but the 95% CI was less precise (-14.1 to 3.2). When 
simulating a scenario in which everyone was retained in treatment, the risk 
difference was attenuated (-1.9 percentage points; 95% CI -11.1 to 4.7).
CONCLUSION: People who smoked had a lower frequency of MDR/RR-TB treatment 
success than those who did not smoke. Eliminating loss to follow-up reduced this 
difference by smoking status, suggesting that pathways related to retention in 
treatment were a major driver of this disparity.
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Prostatic abscess as an isolated entity is an infrequent and extremely rare 
manifestation of genitourinary tuberculosis. We report a case of a middle-aged 
male with type 2 diabetes mellitus and hypertension who presented with 
persistent lower urinary tract symptoms and fever. Imaging revealed a 
multiloculated prostatic abscess. Pus culture grew Stenotrophomonas maltophilia, 
while a cartridge-based nucleic acid amplification test confirmed Mycobacterium 
tuberculosis. The patient was managed with appropriate antimicrobial therapy, 
antitubercular treatment, and supportive care, leading to complete resolution of 
the abscess. This case underscores the diagnostic challenge posed by 
dual-pathogen prostatic abscesses and emphasizes the need to consider a 
tuberculous etiology even in the absence of pulmonary involvement, especially in 
endemic regions.
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BACKGROUND: Earthquakes increase disease incidence and mortality due to 
overcrowding, poor housing and nutrition, stress, treatment discontinuation, and 
poor patient management. This study examined the impact of an earthquake on 
pulmonary tuberculosis (TB) incidence in three earthquake-stricken areas and 11 
other districts of Kermanshah Province to better inform disease control 
planning.
METHODS: Monthly pulmonary TB case counts and population data for 14 districts 
of Kermanshah Province were obtained from the TB Registration Office and the 
Kermanshah Deputy of Medical Sciences Statistics Center, covering 2009–2018. The 
total cohort comprised 2,622 TB cases: 207 from three earthquake-affected 
districts (Sar-e-Pul-e-Zahab, Qasr-e Shirin, Salas-e Babajani) and 2,415 from 
eleven non-affected districts (e.g., Kermanshah, Islamabad, Paveh). The study 
period included 8 years pre-earthquake (2009–2016) and 2 years post-earthquake 
(2017–2018). The earthquake’s impact on monthly TB incidence trends was assessed 
using segmented regression, single-group Interrupted Time Series (ITS) analysis, 
and multiple-group ITS models comparing affected and control regions.
RESULTS: The impact of the earthquake on TB incidence varied across districts. 
While earthquake-affected areas showed a significant increase in TB cases (ß2= 
0.059, P < 0.011) following the event, the TB incidence trend showed a 
pronounced decline (ß3= -0.0042, P < 0.001) with 207 observations (184 before, 
23 after). Similar patterns were observed in other districts, with some 
experiencing significant increases (e.g., Islamabad, ß2= 0.00028, P < 0.001) and 
others decreases (e.g., Paveh, ß2=-0.00049, P < 0.001) in TB levels following 
the earthquake.
CONCLUSION: The earthquake did not result in a sustained increase in TB 
incidence in affected regions. The findings may reflect effective TB control 
efforts, post-disaster public health interventions, or underreporting. 
Strengthening TB surveillance and long-term monitoring in disaster zones is 
essential for informed response planning.
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The protein kinase G (PknG) protein of Mycobacterium tuberculosis is known to 
disrupt phagosome-lysosome (P-L) fusion, enabling the bacteria to persist within 
the host. In our previous study, we demonstrated that PknG inhibits GTPase 
activity of Rab7l1 by interacting with its inactive form (Rab7l1-GDP) to block 
the Rab7l1-GDP/GTP transition. As a result, the active Rab7l1 protein fails to 
localize onto the phagosome, which prevents recruitment of downstream P-L fusion 
markers like Rab7l1, EEA1, LAMP1, and LAMP2 to the phagosome, leading to 
inhibition of P-L fusion. In this study, we show that Rho GDP dissociation 
inhibitor-1 (RGDI-1) is a GDP dissociation inhibitor (GDI) for Rab7l1. RGDI-1 
associates with Rab7l1 and forms a stable complex in the presence of PknG. 
Rab7l1 serves as a scaffold that brings together both PknG and RGDI-1, allowing 
PknG to interact and phosphorylate RGDI-1. Kinasing of RGDI-1 prevents its 
dissociation from Rab7l1, resulting in decreased activity of Rab7l1 GTPase in 
PMA-induced THP-1 cells. Thus, PknG prevents release of RGDI-1 from Rab7l1, 
leading to reduced Rab7l1 GTPase activity. When RGDI-1 is absent, PknG fails to 
inhibit P-L fusion, resulting in decreased mycobacterial survival inside the 
PMA-induced THP-1 cells. Our data suggest that PknG targets RGDI-1 to inhibit 
Rab7l1-mediated P-L fusion and thereby promotes mycobacterial survival inside 
the PMA-induced THP-1 cells.
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The disproportionate burden of tuberculosis among migrants in the World Health 
Organization (WHO) European Region underscores the urgent need to address the 
public health challenges associated with global migration. Recommendations for 
screening of pulmonary tuberculosis (TB) and TB infection (TBI) are highly 
variable across European countries, highlighting the need for standardised 
practices and coordinated efforts to reduce TB risk more effectively. This study 
aims to produce a harmonised set of recommendations to contribute to elaboration 
for policy action using the Delphi method. It brings together a 
multidisciplinary panel of 33 TB experts from academia, healthcare, 
non-governmental organisations and government agencies across 22 countries to 
formulate consensus-based recommendations. The panel created 19 consensus 
statements and 36 recommendations for governments, health systems and other 
stakeholders. The recommendations span four key domains: 1) policy, 2) health 
systems and health professionals, 3) screening procedures and priority 
populations and 4) continued treatment and care. This study recommends a 
unified, evidence-based approach to TB screening in migrants, with free access 
to diagnosis and treatment, culturally sensitive care, use of digital tools and 
coordinated efforts across health systems to ensure effective and equitable TB 
control in Europe. Thus, the experts emphasised key recommendations that strike 
a balance between immediate health system interventions, screening procedures 
and cultural inclusivity to more effectively address TB among migrants. The 
findings of this study offer actionable policies to address gaps and weaknesses 
in Europe's response to tuberculosis among migrants, advancing efforts to 
eliminate TB as a public health threat.
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BACKGROUND: Post-tuberculosis lung disease (PTLD) is a major public health 
challenge in sub-Saharan Africa (SSA), where the burden of tuberculosis (TB) 
remains high. Only a few studies have reported the global burden of PTLD, and 
the associated factors of PTLD have been understudied. This systematic review 
and meta-analysis aimed to estimate the pooled prevalence and associated factors 
of PTLD in SSA.
METHODS: This study followed the Preferred Reporting Items for Systematic 
Reviews and Meta-Analysis (PRISMA) guidelines for systematic review and 
meta-analysis. We included studies reporting the prevalence and associated 
factors of PTLD among individuals with a history of pulmonary TB in SSA. A 
comprehensive literature search was conducted via PubMed, Embase, Google 
Scholar, and African Journal Online databases from February 25, 2025, to March 
20, 2025. The pooled prevalence of PTLD was estimated using a random-effects 
model. Due to the lack of reports on adjusted odds ratios (aORs), the associated 
factors were analyzed using crude odds ratios (ORs).
RESULTS: A total of 21 studies, consisting of 4,463 participants, were included. 
The overall pooled prevalence of PTLD in SSA was 43.26% (95% CI: 34.17%-52.34%). 
The key Factors significantly associated with PTLD included: female sex (OR: 
1.57, 95% CI: 1.16, 2.11), smoking (OR: 1.64, 95% CI: 1.09, 2.46), Presence of 
cough (OR: 1.73, 95% CI: 1.03, 2.9) and fibrotic pattern (OR:3.94 (95% CI: 1.96, 
7.92).
CONCLUSION: Nearly half of prior TB patients in SSA develop PTLD. Being female, 
smoking, fibrosis, and post-treatment cough were key factors associated with 
PTLD. To effectively manage PTLD in SSA, it is important to implement targeted 
interventions for high-risk groups, strengthen screening and chronic care 
services, enhance healthcare system capacity, ensure equity in health resources 
and integrate PTLD management into national TB control programs.
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BACKGROUND: Pakistan ranks fifth among countries with the highest tuberculosis 
(TB) incidence worldwide, yet only approximately 70% of TB patients receive 
treatment. The World Health Organisation (WHO) recommends active TB case finding 
and TB preventive treatment (TPT) for household contacts (HHCs) following 
exclusion of active TB disease. We piloted the integration of WHO-recommended 
chest X-ray (CXR) screening and TPT for HHCs, with data collection via 
PREVENT-TB app.
METHODS: A mixed-method pilot study was conducted in 19 healthcare facilities in 
Hafizabad and Nankana Sahib districts of Punjab, Pakistan, from December 2021 to 
September 2023. It aimed to assess the acceptability and feasibility of a CXR 
based TB screening among HHCs, the initiation of TPT, and the feasibility of 
using a mobile application to document the intervention and its completeness. 
Descriptive statistics and binary logistic regression were used to analyse 
quantitative data. Thematic analysis was used to analyse semi-structured 
interviews with programme staff, healthcare providers and patients. Digital and 
paper-based data collection approaches were compared.
RESULTS: Among 694 index TB patients, 2817 HHCs were identified, of whom 1421 
(50%) underwent CXR and symptom screening. A total of 118 (8%) screened HHCs had 
TB symptoms and/or CXR abnormalities and 5 (4%) were diagnosed with TB. Of the 
1416 HHCs eligible for TPT, 957 (68%) initiated TPT, and among these 903 (94%) 
completed their treatment. The most common reason for refusal of screening and 
TPT was perceived lack of need by HHCs. Digital data collection was found to 
satisfactorily support both implementation and monitoring.
CONCLUSIONS: Integrating CXR screening and TPT into routine primary healthcare 
with digital monitoring are feasible.
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BACKGROUND: Mycobacterial pulmonary diseases remain a significant global health 
concern. This study investigates the interaction effects of relative humidity 
(RH), temperature, and fine particular matter (PM2.5) with immune profiles, 
reflected by white blood cell (WBC) counts, on pulmonary drug-susceptible 
tuberculosis (DS-TB), multidrug-resistant TB (MDR-TB), and non-tuberculous 
mycobacteria (NTM) disease.
METHODS: This case-control study of 1,398 participants, including 409 cases (203 
DS-TB, 151 MDR-TB, and 55 NTM) and 989 controls, assessed individual exposure to 
RH, temperature, and PM2.5, in mean and difference over 1-month interval, using 
radial basis function interpolation. Logistic regression models evaluated the 
associations between environmental exposures and these mycobacterial diseases 
while also analyzing their interaction effects with WBCs. Generalized additive 
models with penalized splines were used to explore potential non-linear 
associations.
RESULTS: Higher mean RH was associated with a 0.92-fold decreased OR for DS-TB 
(95% CI: 0.88, 0.96), while higher temperature daily difference and PM2.5 were 
associated with higher ORs across all mycobacterial disease groups. Non-linear 
models illustrated U-shape associations for those environmental factors. 
Additionally, elevated neutrophil levels attenuated the impact of temperature 
daily difference on NTM disease, while higher lymphocyte levels amplified 
temperature daily difference-related effects for DS-TB and MDR-TB.
CONCLUSION: This study highlights the role of WBC profiles in modifying the 
relationship between short-term temperature exposure and mycobacterial pulmonary 
disease, underscoring the interplay between environmental triggers and immune 
profiles in disease pathogenesis. Understanding these associations may enhance 
strategies for TB prevention and early detection.
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Tuberculosis epidemics have traditionally been conceptualized as arising from a 
single uniform pathogen. However, Mycobacterium tuberculosis complex (Mtbc), the 
pathogen causing tuberculosis in humans, encompasses multiple lineages 
exhibiting genetic and phenotypic diversity that may be responsible for 
heterogeneity in tuberculosis transmission. We analysed a population-based 
dataset of 1,354 Mtbc whole-genome sequences collected over four years in 
Botswana, a country with high HIV and tuberculosis burden. We identified Lineage 
4 (L4) as the most prevalent (87.4%), followed by L1 (6.4%), L2 (5.3%), and L3 
(0.9%). Within L4, multiple sublineages were identified, with L4.3.4 being the 
predominant sublineage. Phylodynamic analysis revealed that L4.3.4 expanded 
steadily from the late 1800s to early 2000s. Conversely, L1, L4.4, and L4.3.2 
showed population trajectories closely aligned with the HIV epidemic. Meanwhile, 
L2 saw rapid expansion throughout most of the 20th century but declined sharply 
in the early 1990s. Additionally, pairwise genome comparison of Mtbc highlighted 
differences in clustering proportions due to recent transmission at the 
sublineage level. These findings emphasize the diverse transmission dynamics of 
strains of different Mtbc lineages and highlight the potential for phylodynamic 
analysis of routine sequences to refine our understanding of lineage-specific 
behaviors.
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BACKGROUND: Whole-genome sequencing is increasingly contributing to the clinical 
management of tuberculosis. Although the availability of bioinformatics tools 
for analysis and clinical reporting of Mycobacterium tuberculosis sequence data 
is improving, there remains a need for accessible, flexible bioinformatics tools 
that can be easily tailored for clinical reporting needs in different settings 
and that are suitable for accreditation to international standards. We aimed to 
develop a robust software tool to identify M tuberculosis lineages and 
antimicrobial resistance from genomic data, tailored for clinical reporting and 
accessible to clinical microbiology laboratories.
METHODS: We developed tbtAMR, a flexible yet comprehensive data-driven tool for 
analysis of M tuberculosis genomic data, including inference of phenotypic 
susceptibility and lineage calling. tbtAMR takes short-read sequencing data 
(fastq files) or an annotated vcf file (from short-read or long-read 
sequencing), maps genomic variants (single nucleotide polymorphisms, insertions 
or deletions, large structural changes, and gene loss or loss of function), 
identifies resistance-associated mutations from the WHO catalogue (or 
user-defined database), and interprets and classifies drug resistance to produce 
an output file ready for clinical reporting. Validation was undertaken by 
comparing tbtAMR results with phenotypic and genomic data from our laboratory 
(n=2005), and publicly available databases and literature (n=13 777), plus 
simulated genomic data (known variants introduced into a genome sequence) to 
determine the appropriate quality control metrics and extensively validate the 
pipeline for clinical use. We compared tbtAMR's performance with selected 
publicly available tools (TBProfiler and Mykrobe) to evaluate performance.
FINDINGS: tbtAMR accurately predicted lineages and phenotypic susceptibility for 
first-line (sensitivity 94·6% [95% CI 94·2-95·0], specificity 97·5% [97·3-97·7]) and second-line (sensitivity 83·7% [82·7-84·7], specificity 98·0% [97·9-98·1]) drugs, with equivalent computational and predictive performance compared with other bioinformatics tools currently used, including TBProfiler (first-line sensitivity 94·2% [93·0-95·3], specificity 97·9% [97·6-98·2]) and Mykrobe (first-line sensitivity 91·5% [90·0-92·8], specificity 98·4% [98·2-98·6]). tbtAMR is flexible, with modifiable criteria to tailor results to users' needs.
INTERPRETATION: The tbtAMR tool is suitable for use in clinical and public 
health microbiology laboratory settings and can be tailored to specific local 
needs by non-programmers. We have accredited this tool to ISO standards in our 
laboratory, and it has been implemented for routine reporting of antimicrobial 
resistance from genomic sequence data in a clinically relevant timeframe 
(similar to phenotypic susceptibility testing, 3-4 weeks from positive culture). 
Reporting templates, validation methods, and datasets are provided to offer a 
pathway for laboratories to adopt and seek their own accreditation for this 
critical test, to improve the management of tuberculosis globally.
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BACKGROUND: Evidence impact of the COVID-19 pandemic on health-related indicator 
in Sub-Saharan Africa is limited. We aimed to assess the indirect effect of 
COVID-19 on essential health service and outcomes in Guinea.
METHODS: In this interrupted time series analysis, we analysed a nationally 
surveillance data from January 2018 to December 2022 of nine indicators of HIV, 
malaria, tuberculosis (TB) and childhood vaccination. We fitted a Poisson 
segmented regression model accounting for seasonality to estimate the immediate 
impact of the COVID-19 on these outcomes as well as per-pandemic trend through 
incidence rate ratio (IRRs) with 95% CIs.
RESULTS: Between January 2018 and December 2022, the month-to-month 
(quarter-to-quarter for TB) changes before COVID-19 outbreak increased from 0.4% 
to 6.4% in all indicators except for TB therapeutic success rate (IRR 0.995, 
95% CI 0.987 to 1.004). Overall, there was a decrease in three indicators 
ranging from 6% for pentavalent vaccine (IRR 0.940, 0.906 to 0.974) to 15% for 
TB total cases notification (IRR 0.850, 0.785 to 0.920). The pandemic COVID-19 
trend significantly downward monthly for four indicators ranging from 0.8% for 
in-patient malaria cases (IRR 0.992, 0.986 to 0.998) to 8% for PCR test in 
infants (IRR 0.920, 0.902 to 0.938), and significantly increased monthly by 2.5% 
for TB-positive microscopy (IRR 1.025, 1.015 to 1.036) and by 0.9% for TB 
therapeutic success rate (IRR 1.009, 1.001 to 1.017).
CONCLUSION: In Guinea, during the 2020 COVID-19 pandemic, the malaria indicators 
were generally maintained, while the number of HIV tests in infants, childhood 
vaccines and TB indicators were heavily impacted. There is an urgent need for 
more protective and targeted strategies to improve the preparedness of the 
healthcare service.
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OBJECTIVES: This study examined the overlapping burdens of pulmonary 
tuberculosis (PTB) and paragonimiasis in Sorsogon Province, Philippines, a 
setting characterised by high TB prevalence and paragonimiasis endemicity. It 
aimed to describe trends in PTB cases and treatment outcomes from 2016 to 2024, 
establish a baseline for paragonimiasis burden using newly available provincial 
data, and assess the extent to which paragonimiasis may be obscured within TB 
case reporting.
METHODS: Tuberculosis data were obtained from the Integrated Tuberculosis 
Information System (ITIS) of the Sorsogon Provincial Health Office, covering 
2016-2024. Indicators included prevalence, case classification, relapse, cure 
rate, treatment success rate, and case fatality rate. Paragonimiasis data were 
collected in August 2025 across five municipalities.
RESULTS: Between 2016 and 2024, TB prevalence rose from 329.5 to 460.8 per 
100,000, reflecting a 49% increase. Treatment success rates remained high (> 86% 
on average), yet relapse cases grew, particularly among clinically diagnosed 
(CD) patients, who comprised nearly half of all cases despite widespread 
GeneXpert availability. Although bacteriologically confirmed (BC) cases 
increased, the BC-to-CD ratio reversed after 2022, with CD cases again 
predominating by 2024. Among 883 TB suspects screened in August 2025, 172 were 
tested and 81 tested positive for paragonimiasis, highlighting diagnostic 
overlap and possible misclassification.
CONCLUSION: PTB remains a dominant health concern in Sorsogon, yet 
paragonimiasis persists as a concealed mimic. The high positivity rate among 
suspected TB patients underscores the risk of underdiagnosis. Integrating 
paragonimiasis surveillance, diagnostics, and treatment into existing TB 
programs could reduce misdiagnosis and strengthen control strategies in 
co-endemic regions.
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Ni-kshay Mitras are volunteers who provide monthly food baskets worth 7.5-10 USD 
to people with tuberculosis as a part of India's recent community-driven 
nutritional support initiative. We assessed the initiative's coverage and 
implementation challenges in Puducherry, India. This mixed-methods study 
involved secondary data of adults with TB notified from public facilities 
between April 2023 and March 2024. This was followed by 42 in-depth interviews 
(qualitative) with the stakeholders from January to February 2025. Data analysis 
was done using the R software. Manual thematic analysis was done to derive 
qualitative insights using Kurt Lewin's framework. A total of 131 Ni-kshay 
Mitras were registered. Of the 1055 adults with TB who consented to receive 
nutritional support, 517(49%) received at least three food baskets during their 
treatment period, similar across different socioeconomic and nutritional 
statuses. Duration between the diagnosis and receipt of the first food basket 
(N = 852) was 41(IQR 26,71) days. Facilitators, barriers, and suggested 
solutions were grouped under major categories such as donor-related, health 
system-related, and those related to the perception of patients with TB. 
Facilitators included an established protocol for distributing food baskets, 
home delivery for sick/older adults, quality check of food baskets, and patient 
feedback receptiveness. Donor-related challenges included a lack of consistency, 
reminder requisition, and an inclination for distribution within their 
geographical settings. Health provider-related challenges were difficulties in 
monthly collection and transportation of the supplies, hesitancy to approach the 
donors, poor peer support, and challenges in data documentation on the reporting 
portal. Nearly half of the adults with TB received at least three food baskets 
over their treatment period, with prolonged latency in initiating the first food 
basket. Gaps were observed in prioritizing food basket distribution to the 
vulnerable group of patients with TB.
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BACKGROUND: With >10 million new tuberculosis (TB) cases/year, a limitation to 
TB control is the lack of simple and accurate tests for TB diagnosis and 
drug-susceptibility testing (DST) in endemic regions. We evaluated the accuracy 
of the first-generation, low-complexity phenotypic TB test (1G test), designed 
for simultaneous Mtb detection and resistance to isoniazid, rifampicin and 
moxifloxacin, suitable for resource-limited settings.
METHODS: A cross-sectional study was conducted using sputa from 426 possible 
pulmonary TB subjects from two small Mexican cities bordering Texas. The 1G test 
was compared against phenotypic TB detection tests in the region [acid fast 
bacilli smear microscopy and Mycobacteria Growth Indicator Tube (MGIT) culture], 
and to MGIT-DST for resistance to isoniazid, rifampicin and moxifloxacin.
FINDINGS: The 1G test demonstrated ≥98% sensitivity for Mtb detection, 100% 
sensitivity and 91% (rifampicin), 94% (isoniazid) and 97% (moxifloxacin) 
specificity for DST, and less contamination than the MGIT (3.5% vs. 8.1%; 
p<0.05). The 1G test time to detection (TTD) of Mtb and simultaneous DST was 
17-days, while the MGIT-DST required two steps: 7 days for Mtb detection plus 14 
more (total 21 days) for DST. Our study site DR-TB prevalence was 14% when 
testing all consecutively-enrolled participants vs. 6% by passive reporting.
INTERPRETATION: The 1G test is a low-complexity phenotypic TB diagnostic method 
that is a practical replacement to current culture-based tests. Future studies 
are warranted to evaluate the implementation of the 1G test in decentralized 
clinics that lack molecular tools, resources and expertise.
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BACKGROUND: Cost and infrastructure requirements limit access to current rapid 
molecular diagnostic testing for tuberculosis (TB). Recent developments in 
novel, swab-based assays that can be used closer to the point of care offer the 
potential to change the TB diagnostic landscape.
METHODS: We assessed the diagnostic accuracy of two tests, Molbio Truenat MTB 
Ultima (MTB Ultima) and Pluslife MiniDock MTB Test (MiniDock MTB), among 
consecutively enrolled individuals aged 15 and above, against the reference 
standard of culture and comparators of microscopy and Xpert MTB/RIF Ultra. Two 
tongue swabs, either self-collected or healthcare worker collected, and two 
sputum specimens were requested from each participant; MiniDock MTB was tested 
same day and MTB Ultima was tested after storage.
RESULTS: From February to June 2025, 1,097 participants were enrolled in 
communities (382) and at health facilities (715). Sensitivities of sputum and 
tongue swabs on MiniDock MTB among 132 people with culture-positive TB were 86% 
(95% CI, 79-91%) and 76% (95% CI, 68-82%), respectively, and 67% (95%CI, 51-79%) 
and 44% (29-59%) among those with smear-negative TB. Sensitivities of sputum and 
tongue swabs on MTB Ultima were 84% (97/116, 95%CI, 76-89%) and 74% (67/91, 95% 
CI, 64-82%), respectively, and 58% (95% CI, 41-74%) and 33% (95% CI, 18-53%) 
among those with smear-negative TB.
CONCLUSIONS: In this population, the performance of both MiniDock MTB and MTB 
Ultima on tongue and sputum swabs was similar to target product profile 
thresholds for near point of care TB tests. Further studies to evaluate 
performance in diverse populations and settings are needed.
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BACKGROUND: Early diagnosis of tuberculous meningitis (TBM) is critical to 
favorable outcomes. We investigated whether a 3-gene host response signature in 
whole blood can distinguish TBM from symptomatic controls in children.
METHODS: Whole-blood RNA sequencing was performed in children with TBM and 
controls. Expression of the 3-gene signature, [guanylate-binding protein (GBP5), 
dual specificity phosphatase 3 (DUSP3) and Krupple-like factor 2 (KLF2)] was 
quantified and a tuberculosis (TB) score was calculated using 
(GBP5+DUSP3)/2-KLF2. Discriminatory performance was obtained using 
receiver-operator characteristic curve analysis against microbiological and 
composite reference standards. TB score and 3-gene expression in children were 
compared against adults with TBM. In parallel, an exploratory transcriptome-wide 
analysis was performed, applying bootstrapped least absolute shrinkage and 
selection operator regression to identify additional genes associated with TBM.
RESULTS: Forty-two children had TBM and 41 were controls. KLF2 was upregulated 
in TBM compared to controls (P = 0.043); while GBP5, DUSP3 and TB score showed 
no difference. The diagnostic performance of GBP5 alone (area under the curves: 
0.64; 95% confidence interval: 0.46-0.83) and TB score (area under the curves: 
0.59; 95% confidence interval: 0.41-0.77) was poor against the reference 
standard of definite TBM. GBP5 in children with TBM was lower than in adults 
without HIV (median 13.04; interquartile ranges: 11.91-14.29 vs. median 13.72; 
interquartile ranges: 12.58-14.53, P = 0.036), and expression was nonlinear 
across the age spectrum; lowest in young children. Exploratory transcriptomic 
analysis suggests that novel genes may contribute a discriminatory signal.
CONCLUSION: The 3-gene host response signature does not discriminate TBM from 
controls in children and was much less discriminative compared to adults. An 
alternative set of pediatric-specific signatures may exist, but further 
discovery and validation are required.
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BACKGROUND: Despite advancements in tuberculosis (TB) control policies in 
Brazil, the disease remains a significant public health concern. This study 
aimed to analyze long-term trends and projections of pulmonary tuberculosis 
(PTB) incidence rates in metropolitan and non-metropolitan areas of Brazil from 
2001 to 2035, as well as to quantify the contributions of demographic and 
epidemiological changes to these patterns.
METHODS: This ecological study used national PTB case notification data reported 
to Brazil's Notifiable Diseases Information System from 2001 to 2020. Joinpoint 
regression was applied to identify changes in temporal trends. Age-period-cohort 
models were employed to examine the effects of age, period, and birth cohort on 
disease risk. A decomposition analysis was then conducted to assess the 
contributions of population aging, demographic growth, and epidemiological 
changes. Finally, Bayesian age-period-cohort models were used to project the TB 
burden through 2035, stratified by sex and area.
RESULTS: Between 2001 and 2020, PTB incidence declined by an average of - 2.67% 
(95% CI - 3.43, - 2.08) per year in metropolitan areas and - 2.54% (95% 
CI - 2.92, - 2.16) in non-metropolitan areas of Brazil. However, decomposition 
analysis showed that the absolute number of PTB cases in metropolitan 
areas increased, primarily driven by population growth (+ 21,610 cases in 
men; + 10,545 in women), with a smaller contribution from population aging 
(+ 2649 and + 521 cases, respectively). In non-metropolitan areas, reductions 
were mainly explained by epidemiological improvements (- 8314 cases in 
men; - 6663 in women) and population decline (- 4972 and - 2380 cases, 
respectively), outweighing the effects of aging. Looking ahead, projections 
indicate that PTB incidence will rise in metropolitan areas, from 52.6 in 2015 
to 62.4 [95% credible interval (CrI): 37.1-87.8] per 100,000 by 2035, while 
stabilizing at relatively high levels in non-metropolitan areas, increasing from 
28.4 to 33.8 per 100,000 (95% CrI: 19.3-48.3) among men.
CONCLUSION: Metropolitan areas are projected to experience substantial increases 
in PTB incidence, while non-metropolitan regions are expected to stabilize at 
persistently high levels, particularly among men. The findings indicate that 
current TB control efforts in Brazil need to be strengthened for the country to 
meet the 2035 targets, especially in metropolitan areas.
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INTRODUCTION: In 2022, tuberculosis (TB) caused 1.3 million deaths worldwide, 
making it the second leading infectious cause of death. Diagnosing TB remains 
challenging because current immunological tests cannot distinguish between TB 
disease and TB infection (TBI). Research suggests that ratios such as 
monocyte-to-lymphocyte, neutrophil-to-lymphocyte, and platelet-to-lymphocyte, 
along with absolute counts of various blood cells, could help develop a low-cost 
and easy-to-use diagnostic tool to distinguish TB disease from TBI among IFN-γ 
release assay (IGRA)-positive subjects without relying on microbiological tests.
METHODS: We enrolled 112 TB-infected subjects and used blood cell count 
parameters and ratios to develop a TB score that can indicate TB status. We then 
validated the score in another cohort of IGRA-positive hospitalized patients.
RESULTS: We developed a TB score based on 11 blood parameters to identify TB 
disease among IGRA-positive subjects, with 93% specificity and 71% sensitivity.
CONCLUSIONS: This score can support physicians in making therapeutic decisions 
for IGRA-positive subjects, offering a practical approach to differentiate TB 
disease from TBI.
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Heparin-binding hemagglutinin (HBHA), located on the surface of Mycobacterium 
tuberculosis, binds to heparan sulfate (HS) on respiratory epithelial cells, 
initiating extrapulmonary dissemination and contributing to the development of 
latent tuberculosis. Previous characterization suggested that the lysine-rich 
domain of HBHA may accommodate an HS chain that is approximately twice the 
length of an octasaccharide. Herein, we prepared eight HS-based 
hexadecasaccharides through convergent assembly of a precursor, followed by 
divergent functional group modifications to generate varying sulfonation 
patterns. The hexadecasaccharide with repeating trisulfonated disaccharide units 
exhibited the highest binding affinity. The regions of HBHA affected by the 
interaction were identified by circular dichroism and multidimensional nuclear 
magnetic resonance analysis. Biotin functionalization of the hexadecasaccharide 
facilitated attachment to streptavidin-coated magnetic beads. These beads with 
bound HS displayed the ability to capture mycobacteria via HBHA on an integrated 
microfluidic chip. Aided by propidium monoazide as a DNA-binding agent and 
on-chip polymerase chain reaction, a means for diagnosis of tuberculosis is 
demonstrated.
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Bovine tuberculosis (bTB) is a chronic disease of cattle and the leading cause 
of zoonotic tuberculosis. In Bhutan, there is no dedicated program for bTB 
despite the country being situated in the bTB enzootic region, where a large 
section of population relies on cattle and raw milk and, dairy products are 
widely consumed.To contribute to the design of future education, surveillance, 
mitigation, and control programs, we investigated the knowledge, attitudes, and 
practices relevant to bTB among dairy farmers. We surveyed 264 farmers in 
Thimphu, Paro, and Haa Dzongkhags. These farmers contribute to supplying the 
eight milk outlets in the capital, Thimphu. We found that only 11 farmers (4.2%; 
confidence interval 95%: 2.1% - 7.3%) were aware that bTB existed, and only five 
of them (1.9%; CI 95%: 0.6% - 4.3%) were aware that bTB is a zoonosis. Risk 
perception and practice followed a gradient of variation from Thimphu to Haa, 
but overall, we found a correlation between bTB risk perception for animals and 
humans. Farmers and traders, along with the consumption of meat and sick 
animals, were perceived as occupations and activities involving the highest risk 
of zoonotic infection. Contact with animals entering the herd and with 
neighbouring cattle were perceived as the highest risk for animal infection. 
Most farmers in Haa consume raw milk and dairy products they produced by 
themselves, whereas farmers in Paro and Thimphu prefer powdered milk. Using 
generalised low-rank models and k-means clustering, we found that dzongkhag of 
residence and attitudes toward zoonotic infection prevention explained most 
variability in the data. The severe knowledge deficits about bTB are 
particularly concerning given the zoonosis is present in Bhutan, is prevalent in 
neighbouring countries, and negatively affects cattle health and well-being, 
diminishing fertility, milk, and overall productivity, ultimately impacting 
farmers' livelihoods and undermining Bhutan's nutritional and economic reliance 
on this sector. Urgent short and mid-term activities should be prioritised to 
identify bTB high-risk areas, educate farmers, and mitigate bTB impacts.
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Tuberculosis (TB), caused by Mycobacterium tuberculosis remains a global threat, 
affecting 10.8 million people and causes 1.3 million deaths annually. Over 2.5 
million cases go undiagnosed partly due to current diagnostic limitations. In 
particular, smear microscopy is less sensitive, culture is slow and prone to 
contamination, and the rapid Xpert® MTB/RIF Ultra (Ultra) needs advanced 
infrastructure. This study assessed the diagnostic accuracy of TrueNat™ MTB Plus 
assay (TrueNat), a portable, WHO-endorsed point-of-care tool, compared to Ultra, 
smear microscopy, and Löwenstein-Jensen (LJ) culture. This cross-sectional study 
enrolled 260 consenting adult participants (≥18 years) with presumptive TB in 
northern Tanzania. Participants' sputum samples were tested for M. tuberculosis 
using smear microscopy, LJ culture, Ultra and TrueNat. TrueNat performance was 
assessed using sensitivity, specificity, predictive values and area under the 
curve (AUC) against the standard-of-care and a composite reference standard. Age 
and body-mass-index were summarised using median and interquatile range (IQR). 
Categorical variables were reported as proportions. Multivariate logistic 
regression identified TB predictors (p < 0.05). Data analysis and visualization 
were conducted using R. Among 260 participants, 165 (63.5%) were male, with a 
median age of 46.0 years (IQR: 35.5-57.3); 15 (5.8%) were HIV-positive, and 52 
(20%) had undernutrition. TB was detected in 109 (41.9%) participants by at 
least one test. TrueNat showed sensitivity/specificity of 34.4%/94.7% vs. smear 
microscopy, 98.9%/95.3% vs. culture, and 86.2%/95.2% vs. Ultra. The AUC values 
were 0.75, 0.92, 0.96, and 0.91 compared to smear microscopy, LJ culture, Ultra, 
and a composite reference method, respectively. Participants reporting weight 
loss were 2.84 times more likely (95% CI: 1.68-4.84, p < 0.001) to test positive 
for TB by TrueNat. The TrueNat compared favorably to both Ultra and culture in 
terms of diagnostic accuracy, offering the added benefits of faster results and 
greater suitability for resource-limited settings. These findings suggest that 
TrueNat is a promising test for rapid TB detection in low-resource settings, 
warranting further studies to evaluate its implementation and impact on patient 
management.
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the terms of the Creative Commons Attribution License, which permits 
unrestricted use, distribution, and reproduction in any medium, provided the 
original author and source are credited.

DOI: 10.1371/journal.pone.0327936
PMCID: PMC12721543
PMID: 41428670 [Indexed for MEDLINE]

37. Int Health. 2025 Dec 22:ihaf151. doi: 10.1093/inthealth/ihaf151. Online ahead of print.

Determinants of tuberculosis infection and disease in paediatric patients in the 
Czech Republic after tuberculosis exposure.

Bača L(1), Magner M(2), Doležalová K(1).

Author information:
(1)Department of Paediatrics of the First Faculty of Medicine, Charles 
University, Thomayer University Hospital, Vídeňská 800, 140 59, Prague 4, Czech 
Republic.
(2)Department of Paediatrics and Inheritd Metabolic Disorders of the First 
Faculty of Medicine, Charles University, General University Hospital, Ke Karlovu 
2, 128 08, Prague 2, Czech Republic.

BACKGROUND: Mycobacterium tuberculosis is a transmissible pathogen most commonly 
acquired through contact with an infectious individual. Early initiation of 
tuberculosis (TB) preventive treatment (TPT) in high-risk populations can 
substantially reduce the risk of TB infection (TBI) and/or progression to active 
disease. Our objectives were to identify risk factors for children and 
adolescents developing TBI and TB after exposure and to evaluate the diagnostic 
utility of chest computed tomography (CT).
METHODS: A 6.5-year retrospective cohort study was conducted at a single centre 
in the Czech Republic to assess risk factors for TBI and TB in children and 
adolescents (0-18 y).
RESULTS: Of 335 children included in the study (median age 6.85 y), TBI was 
diagnosed in 83 (25%) and TB in 39 (12%). Chest CT in 45 high-risk contacts 
identified TB in an additional 13 participants. The key TB risk factor was index 
patients having smear-positive TB (odds ratio [OR] 11.35), while older age of 
contacts (OR 0.83) and non-household exposure (OR 0.23) had a lower risk of TB. 
TBI risk increased with age (OR 1.21), index smear-positive patients (OR 4.66) 
and when the father was the index patient (OR 2.91). Ukrainian refugee children 
had higher risks of TB (relative risk 3.4). Adherence to TPT in those who 
qualified was good.
CONCLUSIONS: Risk factors for TBI and TB were identified, including children 
being from Ukraine. Chest CT may aid in early diagnosis of TB.

© The Author(s) 2025. Published by Oxford University Press on behalf of Royal 
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IMPORTANCE: Smoking worsens outcomes in people with tuberculosis (TB), while 
quitting hastens recovery.
OBJECTIVE: To assess the effectiveness of a mobile health (mHealth) intervention 
for achieving self-reported continuous tobacco abstinence at 6 months, supported 
by biochemical verification at 6 months, compared with usual care in people with 
TB.
DESIGN, SETTING, AND PARTICIPANTS: Multicenter, cluster randomized clinical 
trial conducted between September 18, 2023, and January 2, 2025, randomizing 
(2:1) 27 TB clinics in Bangladesh and Pakistan to mHealth or usual care groups. 
The follow-up was 6 months. Participants were eligible if they were 15 years or 
older, had been diagnosed with drug-sensitive pulmonary TB in the past 4 weeks, 
smoked daily, were willing to quit, and had access to mobile phones.
INTERVENTION: The mHealth group (n = 720) received text messages throughout TB 
treatment, daily for 2 months then monthly for 4 months, encouraging tobacco 
cessation. The usual care group (n = 360) received written information on 
tobacco cessation.
MAIN OUTCOMES AND MEASURES: The primary outcome was self-reported continuous 
abstinence at 6 months, verified biochemically using carbon monoxide breath test 
at 6 months. Secondary outcomes included self-reported point abstinence at 9 
weeks and 6 months, TB treatment adherence (days receiving TB treatment), TB 
treatment success (cured + completed treatment), TB treatment failure, TB 
treatment default (interruption of TB treatment for ≥2 months), and death.
RESULTS: Of 9232 patients assessed for eligibility, 1080 were randomized; most 
were male (mHealth, 96.9%; usual care, 95.8%), and 985 were retained throughout 
the trial (91%). For the primary outcome, 300 of 720 participants (41.7%) in the 
mHealth group demonstrated self-reported and biochemically verified continuous 
abstinence at 6 months, compared with 55 of 360 (15.3%) in the usual care group 
(risk ratio, 3.0 [95% CI, 2.0-4.9]). In the mHealth vs usual care groups, 
respectively, mean TB treatment adherence was 174.3 (SD, 21.5) days vs 178.0 
(SD, 12.1) days (P = .23), and treatment success was 89.3% vs 85.6% (risk ratio, 
1.2 [95% CI, 0.9-1.6]). TB treatment failure (0.1% vs 0.5%) and default (3.1% vs 
1.9%) were uncommon. Mortality was lower with mHealth (3.5%) vs usual care 
(7.5%) (hazard ratio, 0.4 [95%CI, 0.2-0.9]).
CONCLUSIONS AND RELEVANCE: An mHealth intervention was effective in achieving 
continuous abstinence in people with TB who smoked. mHealth is a feasible and 
effective intervention to help patients with TB quit smoking.
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DNA surveillance mechanisms are crucial for maintaining genome stability and 
minimizing mutation rates. Mismatch repair (MMR) corrects replication errors 
that escape DNA-polymerase proofreading. In most organisms, MMR is orchestrated 
by MutS and MutL proteins. However, certain Archaea and Actinobacteria, 
including the major human pathogen Mycobacterium tuberculosis, lack these 
components. Instead, they appear to rely on the nuclease EndoMS/NucS, a 
structurally distinct enzyme governing a non-canonical MMR pathway. Since M. 
tuberculosis acquires drug resistance exclusively through chromosomal mutations, 
understanding its mutation rate regulation is critical. Nevertheless, the role 
of NucS in drug resistance evolution remains largely unexplored. We investigated 
NucS function in M. tuberculosis and uncovered a unique resistance dynamic 
distinct from other Actinobacteria. Deleting nucS altered the mutational 
spectrum but had minimal impact on the emergence of antibiotic-resistant 
mutants, contrasting sharply with other Actinobacteria where nucS loss 
dramatically increases mutation rates. This atypical behavior cannot be 
attributed solely to the R144S NucS polymorphism present in the H37Rv reference 
strain. Introducing the consensus NucS sequence in H37Rv produced only subtle 
changes in mutational spectrum without major effects on mutation rates. Analysis 
of 44,921 M. tuberculosis genomes revealed that most R144S-containing strains 
belong to the Euro-American sub-lineage 4.9, with no significant association 
with antibiotic resistance. However, nucS is under strong purifying selection, 
and R144S changes arose independently during M. tuberculosis evolution 
(homoplasy). Overall, our findings challenge the view that nucS serves as a 
genome stability guardian in M. tuberculosis and suggest additional mismatch 
repair mechanism(s) beyond NucS in this pathogen.IMPORTANCEDNA repair systems 
are crucial for maintaining the integrity of genetic information by scanning and 
correcting errors that arise during DNA replication. Most organisms use 
well-characterized proteins (MutS and MutL) for this task, but some bacteria and 
archaea, including most Actinobacteria, lack these conventional components. 
Instead, they employ an alternative enzyme, NucS, to fix replicative DNA errors. 
This alternative pathway is thought to limit harmful mutations and, in turn, 
reduce the likelihood of drug resistance development. In our study of 
Mycobacterium tuberculosis, the pathogen responsible for tuberculosis, we found 
that NucS plays only a minor role in preventing resistance-associated mutations. 
This unexpected result challenges current assumptions about DNA repair in this 
pathogen and points to the existence of other, yet unidentified mechanisms that 
safeguard its genome. Understanding these processes could open new avenues for 
therapeutic strategies against tuberculosis, a disease that remains a major 
global health threat.
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BACKGROUND: The present study aimed to assess the incidence of active TB, risk 
factors associated with TB and KT outcomes among a group of KTR from Romania.
METHODS: This single-center, nested case-control study, included 22 KTR with 
active TB and 88 KTR without active TB (matched 1:4) identified from 1485 
patients who underwent KT at Fundeni Clinical Institute between 2002 and 2017.
RESULTS: The incidence of active TB among the cohort was 1.48% with a median 
time to occurrence of 60.26 months (IQR: 30.75-102.50) after KT. Multivariate 
conditional logistic regression showed that history of active TB before KT 
(OR = 17.97 [95% CI: 1.35-238.22], p = 0.02) and anti-thymocyte globulin 
induction (OR = 2.14 [95% CI: 1.10-4.24], p = 0.02) were independent risk 
factors associated with TB development. Patient survival (p = 0.03), overall 
(p < 0.001) and death-censored graft survival (p < 0.001) were significantly 
lower in KTR with active TB than in controls during the follow-up period. Kidney 
function was not significantly different between TB cases and controls at the 
last follow-up (p = 0.57) in an adjusted analysis.
CONCLUSION: This study was the first to evaluate active TB in KTR from Romania 
and found a higher incidence of active TB than that in the general population 
and a late onset of infection. TB had a negative impact on both patient and 
graft survival. Screening for latent TB, judicious prophylaxis, rigorous 
monitoring after KT and tailoring of the immunosuppression could be effective 
strategies to reduce the burden of TB among KTR.
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BACKGROUND: Due to its relatively low incidence in developed countries, 
tuberculosis (TB) is rarely considered in differential diagnosis, even among 
immunocompromised patients. However, with shifting epidemiological patterns, the 
threat is underestimated. The aim of this study was to describe epidemiology, 
clinical characteristics, treatment, and outcome of TB in pediatric patients 
with malignancy and hematopoietic stem cell transplant (HSCT) recipients in 
Poland.
METHODS: Five cases of TB were reported from all Polish pediatric hematology, 
oncology, and transplant centers among patients diagnosed with malignancies or 
those who underwent HSCT over the period from 2012 to 2023. The infections were 
categorized into two groups: the malignancy group (n = 1; 20%) and the HSCT 
group (n = 4; 80%).
RESULTS: Within the malignancy subgroup, a single case of TB occurred in a 
female patient aged 1.9 years, who was treated for relapse of B-cell precursor 
acute lymphoblastic leukemia (BCP ALL). She developed extrapulmonary TB with 
lymph node involvement. In the HSCT subgroup, four TB cases were identified in 
three girls and one boy, with a median age of 0.7 years. All patients had 
undergone HSCT due to primary immunodeficiencies. The BCP ALL patient was 
treated with rifampicin and isoniazid. Among the HSCT patients, two received 
combination therapy with rifampicin, isoniazid, ethambutol, and streptomycin. 
One patient was treated with rifampicin and isoniazid, and another patient 
received rifampicin monotherapy. Two children died: BCP ALL patient due to 
disease progression and transplanted patient because of TB progression.
CONCLUSIONS: TB should be considered in the differential diagnosis of 
immunocompromised patients.
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Background This study aimed to identify people living with HIV (PLWH) with 
tuberculosis (TB) co-infection, explore their demographic and clinical 
characteristics, and determine predictors of early mortality within 6 months of 
TB diagnosis.Methods A cross-sectional study was conducted in a tertiary referral 
center in Türkiye of PLWH diagnosed with TB between 2004 and 2023. Demographic, 
clinical, and laboratory data were reviewed, and statistical analyses were 
performed to identify early mortality predictors.Results Among 1541 PLWH, 62 (4%) 
had TB, and 23 (37%) died within 6 months. TB presentations were pulmonary 
(44%), extrapulmonary (27%), and both (29%). Predictors significantly associated 
with early mortality included lymphopenia (p = 0.009), a CD4 + T lymphocyte 
count ≤50 cells/mm3 (p = 0.015), anemia (p = 0.009), and thrombocytopenia (p = 
0.034), particularly platelet counts below 150,000/mm3 (p = 0.001). Clinical 
predictors also included symptoms such as fever (p = 0.017), anorexia (p = 
0.012), weight loss (p = 0.012), and altered mental status (p = 0.043). 
Additionally, receiver operating characteristic (ROC) analysis demonstrated that 
CD4 + T lymphocyte count ≤50 cells/mm3 (AUC = 0.76, p = 0.039) and platelet 
count <150,000/mm3 (AUC = 0.71, p = 0.034) were significant predictive cutoffs 
for early mortality. TB culture positivity was high (84%), while PCR positivity 
was low (15%). Opportunistic infections were seen in 11% of 
cases.Conclusions High early mortality among people living with HIV/TB 
co-infection is associated with advanced immunosuppression and hematological 
abnormalities. These results highlight the importance of early HIV detection and 
close clinical monitoring to reduce mortality.
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BACKGROUND: Tuberculosis (TB) remains a major public health challenge in Brazil, 
characterised by marked regional heterogeneity. This study aimed to analyse the 
temporal dynamics of TB in a state of northeast Brazil.
METHODS: This was an ecological time-series study using official TB surveillance 
data on newly reported TB cases from 2010 to 2024. Age-standardised incidence 
rates (ASIRs) were analysed through seasonal-trend decomposition by Loess (STL) 
and Joinpoint regression models. Furthermore, the rates were decomposed to 
quantify the contributions of population ageing, population growth and 
epidemiological changes.
RESULTS: A total of 10 690 TB cases were reported. Time-series analysis revealed 
consistent seasonality, with peaks occurring in March-May and October-November. 
The ASIR declined from 25.8 per 100 000 in 2010 to 22.6 in 2024 (average annual 
percentage change -1.51 [95% confidence interval -2.50 to -0.38). The decline 
was most pronounced among women and individuals ages 50-79 y, whereas incidence 
increased among younger age groups. Decomposition analysis indicated that 
epidemiological improvements offset demographic effects until 2015. However, 
from 2023 onwards, population ageing and growth became the predominant drivers, 
leading to a net increase in incidence.
CONCLUSIONS: Although TB incidence declined overall, recent resurgence 
highlights the growing impact of demographic dynamics and persistent regional 
disparities.
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PURPOSE OF REVIEW: Tuberculosis (TB) is the leading cause of illness in people 
with HIV (PWH), with many survivors experiencing lasting lung damage. Post-TB 
lung disease (PTLD) is a challenge in this group, where additional respiratory 
insults, poor nutrition and healthcare access barriers may compound disability. 
In this scoping review, we explore the burden and patterns PTLD in PWH versus 
HIV-negative individuals through meta-analysis and narrative synthesis, and 
describe mechanisms of HIV-associated PTLD with emerging prevention, care 
strategies, and research priorities.
RECENT FINDINGS: HIV infection was associated with lower or equivalent PTLD 
burden across most spirometry, radiology and functional outcomes; however, 
despite higher rates of pulmonary TB in PWH, studies directly comparing PTLD in 
PWH versus HIV-negative individuals are few. Sub-analyses, including role of 
antiretroviral therapy, CD4 count and recurrent TB, were limited by data 
availability. Neutrophil-driven matrix metalloproteinase activity, cytokine 
dysregulation, and immune reconstitution is implicated in HIV-associated lung 
damage; host-directed therapies with potential for attenuating PTLD are under 
evaluation, though representation of PWH is limited. Gaps persist in integrating 
PTLD care into HIV-TB services, and longitudinal data are needed to define 
recovery trajectories and inform strategies for prevention and management.
SUMMARY: PTLD in PWH shows variable burden and requires multidisciplinary 
integrated care. Inflammatory mechanisms and care gaps underscore the need for 
targeted research.
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BACKGROUND: Tuberculosis (TB) remains a global health challenge, with India 
being severely affected. Despite efforts like the End TB Strategy and the 
National Strategic Plan for TB Control, the burden persists, necessitating 
innovative approaches such as the Pradhan Mantri TB Mukt Bharat Abhiyaan 
(PMTBMBA). This study aims to assess the implementation and reach of PMTBMBA 
nutritional support, examining factors that influence its uptake among persons 
with TB (PwTB) and Ni-kshay Mitra: a voluntary donor to PwTB.
MATERIALS AND METHODS: Aggregated data variables from the records and registers 
of Ni-kshay Portal were analyzed for the duration of September 2022 to May 2023. 
It examined the nutritional support coverage under PMTBMBA initiative and 
outcomes of PwTB and uptake of scheme among Ni-kshay Mitra.
RESULTS: The PMTBMBA showed 51% Ni-kshay Mitra supported, with varying levels of 
support provision across the states. Notably, 9.6% of PwTB documented with 
receipt of benefits during initial months, with better coverage in certain 
states. Most of the Ni-kshay Mitra distributed nutritional support, and analysis 
demonstrated a significant association between Ni-kshay Mitra support and 
improved treatment outcomes. This finding was confirmed through Chi-square 
analysis (P < 0.001, OR = 2.2) and regression analysis, showing that PwTB 
without support are significantly more likely to have unfavorable outcomes (Exp 
(B) =1.671).
CONCLUSION: The PMTBMBA represents a crucial initiative in India's TB control 
efforts, integrating comprehensive support for PwTB. However, challenges in 
volunteer engagement and geographical disparities highlight the need for 
targeted strategies and equitable nutritional support allocation. The study 
underscores the importance of community involvement and nutritional support in 
enhancing TB treatment outcomes, emphasizing the program's potential to drive 
progress toward TB elimination.
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BACKGROUND: Tuberculosis (TB) poses a significant risk during pregnancy and the 
postpartum period, with evidence linking these stages to an increased likelihood 
of progression from latent TB infection to active disease. Although TB has been 
associated with adverse pregnancy outcomes, including congenital transmission, 
the mechanisms by which Mycobacterium tuberculosis (Mtb) affects placental 
structure and function remain poorly understood.
OBJECTIVE: This study aimed to investigate the stage-dependent effects of Mtb 
infection on human placental tissue and assess the potential for vertical 
transmission using an ex vivo placental infection model.
METHODS: Human term placental explants were infected ex vivo with Mtb H37Rv in 
logarithmic (log) phase and in reactivated dormancy phases (rNRP1 and rNRP2). 
Bacterial viability was evaluated by CFU quantification at 4, 24, and 48 h 
post-infection. Histological changes were assessed with hematoxylin-eosin 
staining; bacilli were visualized using Kinyoun staining and immunofluorescence. 
Cytokine secretion was measured via multiplex ELISA assays, and Mtb gene 
expression was analyzed by RT-qPCR.
RESULTS: Mtb in rNRP1 and rNRP2 phases replicated efficiently within placental 
explants, with CFU increasing by more than one log at 48 h. rNRP2 exhibited 
delayed tissue entry (only 4% at 24 h), suggesting distinct virulence dynamics 
based on bacterial phase. Both reactivated phases induced villitis, stromal 
fibrosis, and reduced vascular integrity, with rNRP2 causing the most severe 
tissue damage. rpfB was significantly upregulated during reactivation (14-fold 
in rNRP1, 7-fold in rNRP2 at 24 h). Dormancy genes (dosR, hspX, icl1) and 
stress-response markers (sigH, whiB3), were over-expressed in rNRP1, suggesting 
Mtb remain metabolically equipped to withstand host stresses during early 
reactivation. Cytokine analysis revealed lower pro-inflammatory responses in 
rNRP1-infected tissue, while rNRP2 and log-phase Mtb triggered stronger 
metalloproteinase activity.
CONCLUSION: Mtb can infect, persist, and replicate within human placental 
tissue, compromising its structural and immune integrity. These effects vary 
with the bacterial physiological phase, with early-reactivated Mtb showing the 
greatest capacity for tissue dissemination and damage. These findings underscore 
a dual risk of placental injury and increased potential for vertical 
transmission during early reactivation, emphasizing the need for timely TB 
screening and intervention during pregnancy.
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Pulmonary tuberculosis (TB) and nontuberculous mycobacterial pulmonary disease 
(NTM-PD) often present with similar clinical and radiological features, making 
accurate differentiation essential. This systematic review aimed to summarize 
diagnostic features that distinguish pulmonary TB from NTM-PD. A systematic 
review following Preferred Reporting Items for Systematic Reviews and 
Meta-Analyses guidelines searched PubMed for studies differentiating pulmonary 
TB from NTM-PD. Eligible studies were screened by pulmonary disease specialists, 
and data on study design, demographics, and diagnostic factors were extracted. 
Risk of bias was assessed using the Quality Assessment of Diagnostic Accuracy 
Studies-2 tool, and meta-analysis with random-effects models evaluated effect 
sizes and heterogeneity. A PubMed search identified 847 studies, of which 11 
observational studies met the inclusion criteria. Imaging findings were the most 
commonly distinguishing features, with the absence of bronchiectasis more 
frequently observed in pulmonary TB. Meta-analysis showed a significant 
association between the absence of bronchiectasis and TB diagnosis (odds ratio 
(OR): 0.19; 95% CI: 0.10-0.36; I² = 82%). Three studies also reported that 
positive interferon-gamma release assay (IGRA) results were significantly 
associated with pulmonary TB (OR: 17.34; 95% CI: 6.71-44.75; I² = 68%). In 
addition, pulmonary TB was more frequently associated with upper lobe opacities 
and less involvement of the right middle lobe than NTM-PD. These findings reveal 
that radiological patterns and the IGRA results may serve as useful markers for 
differentiating pulmonary TB and NTM-PD. Further large-scale studies are 
required to validate these findings.
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Tuberculous pericarditis (TBP) is a rare but potentially life-threatening 
manifestation of extrapulmonary tuberculosis, particularly in regions with low 
tuberculosis (TB) prevalence. It accounts for a small fraction of pericardial 
effusion cases in high-income countries, yet remains a significant diagnostic 
challenge due to its nonspecific presentation and overlap with other infectious, 
inflammatory, or malignant causes. Here, we present a case of a tuberculous 
pericarditis in a 32-year-old male, originally from Congo, who presented with 
constitutional symptoms, pleuritic chest pain, and tachycardia shortly after 
migrating to the United Kingdom from South Africa. Initial investigations 
revealed a large pericardial effusion with early signs of tamponade, prompting 
urgent pericardiocentesis and further imaging. This case reinforces the need for 
timely recognition, multidisciplinary management, and public health awareness to 
mitigate the morbidity associated with tuberculous pericarditis.
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PURPOSE: To evaluate the diagnostic accuracy of Chest ultrasound (CUS) for 
pulmonary TB (PTB).
METHODS: A systematic review and meta-analysis was conducted following 
established guidelines. PubMed, Scopus, and Embase were searched up to July 1st, 
2025. Studies reporting CUS diagnostic accuracy for PTB were included. Data were 
extracted and analyzed using R software.
RESULTS: Five studies with 548 participants (256 confirmed PTB cases) were 
included. Pooled sensitivity of CUS for detecting any abnormal lung finding was 
high at 88.4 % (95 % CI: 80.2-93.5 %), but specificity was limited at 42.0 % 
(95 % CI: 20.2-67.5 %). Irregular pleural lines showed 71.7 % sensitivity and 
41.7 % specificity. Consolidation (any location) had 66.4 % sensitivity and 
62.6 % specificity; apical consolidation had the highest specificity (89.0 %) 
but low sensitivity (43.6 %). B-lines and pleural effusion showed poor 
diagnostic accuracy. Likelihood ratios (LRs) for all features fell below 
thresholds for confident rule-in or rule-out (LR+ < 10, LR- > 0.1).
CONCLUSION: CUS is a sensitive adjunct for PTB detection but lacks sufficient 
specificity and likelihood ratio values to serve as a standalone diagnostic 
tool. Standardized protocols and improved implementation strategies are needed 
to enhance its diagnostic performance.
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BACKGROUND: Patients presenting with symptoms suggestive of pulmonary 
tuberculosis (TB) often harbor other bacterial pathogens that contribute to 
respiratory illness. However, the frequency, clinical relevance, and antibiotic 
resistance profiles of these bacterial co-infections are not well characterized, 
particularly in settings with high TB burden.
METHODOLOGY: The sample size consisted of 220 participants from which sputum 
were obtained. The samples were analysed for TB using Ziehl-Nelseen staining, 
while the presence of co-infection and the associated organism was determined 
using Gram staining, culture, and biochemical test. The antimicrobial 
susceptibility pattern of the isolates was performed using the disc diffusion 
method.
RESULTS: The study identifies differences in the prevalence and diversity of 
bacterial co-infections between TB-positive and TB-negative patients. Resistance 
patterns also varied across groups, with certain pathogens showing higher levels 
of multidrug resistance in one group compared to the otherThe overall prevalence 
of TB was 23.2 %. TB prevalence was significantly (p ≤ 0.05) higher among those 
60-69 years (42.9 %) and males (30.4 %). The prevalence of bacterial 
co-infection with TB was 78.4 % and Staphylococcus species was the most common 
agent (37.3 %). Non-mycobacterial organisms were detected from 64.5 % of those 
without tuberculosis and Streptococcus was the most common agent (32.5 %). 
Meropenem and ampicillin were the most and least effective antibiotics 
respectively with the bacterial isolates showing variable susceptibility to the 
various antibiotics.
CONCLUSION: Bacterial co-infections are common among patients suspected of 
having pulmonary TB, and their resistance profiles differ between TB-confirmed 
and non-TB patients. These findings highlight the need for routine bacterial 
screening and tailored antibiotic therapy in managing respiratory infections in 
TB-endemic settings.
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BACKGROUND: Latent tuberculosis infection (LTBI) affects approximately a quarter 
of the global population and poses a significant barrier to TB control, 
particularly in high-burden settings like South Africa. Public awareness of LTBI 
remains limited, with widespread misconceptions, especially within rural 
healthcare systems. This study assessed community knowledge of LTBI, evaluated 
the impact of prior educational exposure, and identified sociodemographic 
disparities and stigma-related beliefs in a rural Eastern Cape community.
METHODS: A cross-sectional study was conducted using a convenience sampling 
strategy among 245 adults attending a rural primary care facility in a high 
TB-burden area. A structured questionnaire was administered to assess 
participants' knowledge of LTBI, including its differentiation from active TB, 
associated risk factors, and treatment options.
RESULTS: Among participants (62% female, 99.6% Black African), LTBI knowledge 
was significantly higher among those with prior educational exposure (77% vs. 
46%, p < 0.001). Education also improved recognition of LTBI as distinct from 
active TB (74% vs. 41%) and enhanced understanding of disease progression risks 
(71% vs. 43%). Misconceptions regarding the contagiousness of LTBI were more 
prevalent among individuals without prior education. Younger individuals were 
more likely to have received LTBI education, while older adults, particularly 
men, were underrepresented.
CONCLUSION: Structured LTBI education substantially improves community 
knowledge. However, interventions must be tailored to demographic and cultural 
contexts to address stigma and misconceptions effectively. Integrating LTBI 
education into clinical governance and quality assurance frameworks may promote 
equitable, consistent, and stigma-sensitive TB prevention in rural settings, 
thereby contributing to improved patient outcomes and a stronger health system.
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INTRODUCTION: Tuberculosis (TB) is a global public health burden. Romania 
experiences some of the highest rates of TB compared to other European 
countries. TB incidence is spatially clustered throughout Romania, and the 
reasoning behind this is likely linked to various environmental and 
socio-economic factors. This study aimed to investigate the spatial distribution 
of TB incidence per 1,000 population between 2015 and 2021 and examined its 
correlation with particulate matter (PM2.5) levels, living conditions, and level 
of educational indicators.
METHODS: TB incidence data from 2015 to 2021 aggregated at the level of 3,181 
administrative territorial units (UATs) in Romania were analyzed. Pearson 
correlation coefficients examined linear associations among total TB incidence 
and exploratory indicators. A Principal Component Analysis (PCA) was conducted 
due to the presence of multicollinearity in the Pearson correlation matrix, 
which grouped key housing indicators into one hybrid living condition index 
(PCA1). Bivariate Moran's I analyses assessed localized spatial clustering 
between TB incidence and two exploratory indicators: PM2.5 levels and PCA1. A 
spatial lag regression model accounted for spatial dependence between TB 
incidence and three explanatory predictors: PM2.5 levels, the percentage of the 
population that is illiterate, and PCA1. All significance tests were conducted 
at a threshold of p < 0.05.
RESULTS: TB incidence is spatially clustered in Romania. PM2.5 levels (r = 
0.261, p < 0.0001) and PCA1 (r = 0.338, p < 0.0001) are positively and 
significantly associated with TB incidence. Illiteracy showed no significant 
association with TB incidence. The spatial lag model confirmed spatial 
autocorrelation (Rho = 0.436, p < 0.0001) and explains 28.4% of the variation in 
TB incidence across Romania.
DISCUSSION/CONCLUSION: This is the first geospatial study in Romania that 
explores the link between TB incidence and exploratory indicators of air 
pollution, living conditions, and education level using epidemiological data 
obtained in the national tuberculosis surveillance and control program. Greater 
exposure to air pollution and worsened living conditions are correlated with 
higher TB incidence rates. Policymakers should highlight the need for 
geographically targeted interventions to improve TB control and screening in 
Romania.
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We present a novel case of central serous chorioretinopathy (CSCR) associated 
with tuberculosis in a female patient. A 29-year-old female was referred with 
bilateral atypical CSCR following steroid treatment for suspected optic 
neuritis. Examination showed bilateral hypermetropic shift and foveal subretinal 
fluid (SRF). Optical coherence tomography (OCT) confirmed bilateral serous 
retinal detachment, with associated pigment epithelial detachments in the right 
eye. A raised erythrocyte sedimentation rate prompted multidisciplinary 
investigation, eliciting radiological and serological findings consistent with 
latent pulmonary tuberculosis. Follow-up four days following commencing 
anti-tuberculosis treatment showed reduction of SRF bilaterally. Complete 
resolution and return to visual baseline was observed at three months. Prompt 
CSCR resolution might have been secondary to rifampicin inducing steroid 
metabolism or effective anti-tuberculosis treatment. Early investigation for 
tuberculosis in CSCR may enable earlier diagnosis, improving visual outcomes.
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OBJECTIVES: To evaluate healthcare workers' (HCWs) providing tuberculosis (TB) 
services knowledge, attitudes, and practices (KAP) regarding infection 
prevention and control (IPC), assess barriers and facilitators to TB IPC 
implementation and adherence, and evaluate existing TB IPC policies at public 
health facilities in Namibia's //Karas region.
DESIGN: Concurrent mixed-methods design.
SETTING: Public healthcare facilities in Namibia's //Karas region.
METHODS: Quantitative data were collected using an online questionnaire 
distributed via email and social media platforms to HCWs providing TB services. 
Descriptive statistics were used to summarize respondent characteristics and KAP 
scores, followed by bivariate analysis using the Pearson χ2 test (P < .05) to 
assess associations between knowledge scores and respondent characteristics. 
Focus group discussions (FGDs) were conducted with TB focal persons from 
District Coordinating Committees, transcribed, and analyzed thematically using a 
6-phased approach. Data collection spanned 8 months (April 17-November 10, 
2023).
RESULTS: HCWs demonstrated good knowledge (91.2%) and positive attitudes (85.3%) 
toward TB IPC, with practice scores less optimal (61.8%). Knowledge was 
associated with district (P = .001), department (P = .036), and education level 
(P = .010). Staff shortages were the most cited barrier, and training emerged as 
a key facilitator. FGDs confirmed the implementation of TB IPC policies at 
institutional level and revealed barriers, including inadequate infrastructure, 
limited resources, stigmatization, and lack of managerial support. Facilitators 
included effective communication, health education, and personal protective 
equipment availability.
CONCLUSION: Strengthening TB IPC requires investment in infrastructure, 
training, consistent monitoring, and policy enforcement. Targeted IPC 
interventions can address key barriers and improve adherence across public 
health facilities.
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measure of bacterial burden in murine tuberculosis treatment models.
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The standard pharmacodynamic marker in murine tuberculosis drug studies is 
colony-forming units ( CFU ). A faster PCR-based marker of bacterial burden is 
16S rRNA. For unclear reasons, treatment reduces CFU more than 16S rRNA. We 
evaluated this CFU-16S gap and estimated the fraction potentially attributable 
to slow decay of 16S rRNA from dead Mycobacterium tuberculosis ( Mtb ) versus 
transition to a viable but not culturable on solid agar ( VBNC SA ) population. 
We quantified the CFU-16S gap during and following treatment in six BALB/c mouse 
studies and one in vitro study. Applying a two-population ordinary differential 
equation-based model of Mtb death and 16S rRNA decay, we estimated the fraction 
of the gap potentially attributable to dead Mtb. Using meta-regression, we 
estimated the association between CFU or 16S rRNA with relapse. For all 
regimens, CFU fell more than 16S rRNA, ranging from 
isoniazid-rifampin-pyrazinamide-ethambutol (CFU decreased 39-times more than 16S 
rRNA at week 4) to bedaquiline-pretomanid-moxifloxacin-pyrazinamide (CFU 
decreased >500,000-times more). The two-population model suggested that the 
fraction of the CFU-16S gap attributable to residual 16S rRNA from dead Mtb is 
modest and decreases over time. After treatment, 16S rRNA often fell while CFU 
rose. Four-week CFU change explained most variation in relapse (R²=0.90) while 
four-week 16S rRNA change did not (R²=0.24). CFU-16S gap is only partially 
explained by slow decay of residual 16S, suggesting development of a VBNC SA 
population. However, continued decrease in 16S rRNA after treatment cessation 
and its limited association with relapse suggests VBNC SA may be a transient 
rather than persistent state.

DOI: 10.64898/2025.12.18.695164
PMCID: PMC12724693
PMID: 41446251

58. bioRxiv [Preprint]. 2025 Dec 16:2025.12.16.694586. doi: 
10.64898/2025.12.16.694586.

HnRNPA2B1 tunes antimycobacterial immune responses in macrophages through 
alternative splicing of Irgm1.

Chapman MJ, Huskey JB, Armijo KS, Hahn S, Spellman-Reliford J, Coleman AK, Mabry 
CJ, Carpenter S, Watson RO, Patrick KL.

Onset and progression of active tuberculosis disease result from upsetting the 
delicate balance between Mtb virulence and host defenses. Because it dynamically 
tunes the functional output of protein expression in cells, alternative 
splicing, a process by which different mRNAs can be gen-erated from a single 
gene, is positioned to play a critical role in maintaining an equilibrated 
Mtb-macrophage host-pathogen interface. To gain insight into how alternative 
splicing shapes anti-mycobacterial immune responses, we used RNA-sequencing and 
splicing-aware computational pipelines to quantify alternative splicing in 
Mtb-infected bone marrow-derived murine macro-phages. We found that ∼5% of 
expressed macrophage genes exhibit one or more splicing changes at 8h post-Mtb 
infection, highlighting alternative splicing as a key regulatory node in the 
macrophage response to Mtb. We next sought to identify RNA binding proteins that 
play an out-sized role in shaping the macrophage transcriptome during Mtb 
infection. We discovered that the splicing factor heterogeneous nuclear 
ribonucleoprotein A2B1 (hnRNPA2B1) promotes the early induction of inflammatory 
genes while dampening several type I interferon-stimulated genes in response to 
Mtb. HnRNPA2B1 also controls alternative splicing of many genes during Mtb 
infection, including Irgm1, a critical immunity-related GTPase. The balance of 
Irgm1-long vs. -short is differentially regulated in response to diverse 
inflammatory cues and macrophages overexpressing Irgm1-short are defective in 
autophagosomal targeting, lysosomal homeostasis, and restriction of Mtb 
replication. These data highlight a key role for AS in shaping the macro-phage 
transcriptome and pinpoint hnRNPA2B1 as a novel restriction factor in the 
cell-intrinsic response to Mtb.
IMPORTANCE: Although the process of making proteins from RNAs requires many 
steps (transcription, cap-ping/polyadenylation, pre-mRNA splicing, mRNA export, 
mRNA modifications, etc.), we know very little about how post-transcriptional 
steps contribute to host immune defenses. Here, we show that alternative 
splicing, the process of making different mature RNAs from a single pre-cursor 
RNA, is a prominent and dynamic feature of macrophage infection with the 
bacterial pathogen Mycobacterium tuberculosis (Mtb). We identify the splicing 
regulator hnRNPA2B1 as a key coordinator of early gene expression during Mtb 
infection, influencing pathways that pro-mote inflammation and help restrict 
bacterial growth. Notably, we report that hnRNPA2B1 con-trols the splicing of 
the antimycobacterial protein Irgm1 to generate different flavors of the 
pro-tein. Since only one Irgm1 flavor can restrict Mtb growth inside 
macrophages, maintaining the balance of these proteins in response to diverse 
inflammatory cues is important. By revealing how RNA processing shapes the 
macrophage response to Mtb, our work highlights an often-overlooked layer of 
immune regulation and opens new avenues for splicing-targeted therapies designed 
to boost Mtb killing in macrophages.
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The in vitro stimulatory activity of CwlM∼P on mycobacterial MurA depends on a 
charged predicted interface that is distal from the CwlM phosphorylation site.
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Mycobacterium tuberculosis and other mycobacteria have a thick cell wall that is 
tightly regulated - ensuring cell integrity and promoting antibiotic tolerance. 
The peptidoglycan layer of the cell wall is controlled at multiple points along 
the synthesis pathway. Here we focus on the stimulation of the peptidoglycan 
precursor enzyme MurA by its regulator CwlM. Using AlphaFold2 Multimer 
predictions we predicted a charged regulatory interface between CwlM and MurA 
that is separate from the phosphorylation site on CwlM that was previously shown 
to be required for activation. Using mutants of CwlM, we found that all of 
CwlM∼P's stimulation of MurA activity is dependent on this charged interface in 
vitro. However, our in vitro results here and previously suggest that MurA may 
require activators besides CwlM∼P to be fully active. Our in vivo studies of the 
CwlM charged interface mutants corroborate this: we observed no defects in 
growth and only mild defects in peptidoglycan metabolism. Our findings suggest 
that MurA regulation by CwlM involves at least two sites on the CwlM protein, 
and that regulation of MurA in vivo is only modestly affected by CwlM, and 
likely involves other, unknown regulatory factors.

Copyright © 2025 Hunt-Serracin, Tembiwa, Awagu, Ghaffari, Kang and Boutte.
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Optimizing culture-free approaches to recover high quality M. tuberculosis 
genomic variation.
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BACKGROUND: Mycobacterium tuberculosis ( Mtb ) genomic epidemiology often relies 
on culturing patient sputum, a time and labor-intensive process. Hybrid capture 
approaches have been successfully used to enrich Mtb DNA from complex clinical 
samples, yet the accuracy of variant identification from captured samples has 
not been systematically evaluated.
METHODS: We created artificial strain mixtures of two well-characterized Mtb 
isolates such that the minor strain comprised 0-50% of Mtb DNA and serially 
diluted the Mtb DNA into human DNA to simulate diagnostic samples with different 
sputum smear burdens (32 samples). We also prospectively collected paired Mtb 
diagnostic cultures and sputum submitted to a national diagnostic laboratory (7 
sample pairs). We performed hybrid capture and Illumina whole genome sequencing 
for all samples. For the artificial strain mixtures, we measured hybrid capture 
efficiency, the percentage of total reads mapping to Mtb , and performance of 
fixed and minority variant identification. For the diagnostic samples, we 
compared the number, identity of, and minor allele frequencies of minority 
variants identified in the cultured and hybrid captured samples.
RESULTS: In the artificial strain mixture experiment, hybrid capture efficiency 
was 97% when Mtb comprised 0.01% of the input DNA. Single nucleotide 
polymorphism (SNP) identification via hybrid capture had a sensitivity ≥ 91% and 
precision ≥ 97% for Mtb lineages 4.1.2.1 and 4.9, excluding PE/PPE genes, when 
Mtb comprised 0.01% of input DNA. Observed minor allele frequencies were closely 
correlated (r=0.60 to r=0.79, p < 0.001) with input minor allele frequences 
across all dilutions. Among paired diagnostic samples, hybrid capture efficiency 
was high, 95%. However, four of the seven captured sputa samples were 
overwhelmed with Pseudomonas contamination, which comprised >25% of sequence 
reads. We did not detect a significant difference in the number of minority 
variants identified in cultured (median: 14, range: 9-23) and hybrid captured 
samples (median: 22 variants, range 4-328, p=0.2) and minor allele frequences 
were correlated (r = 0.95, p < 0.001).
CONCLUSIONS: Hybrid capture of diagnostic sputa samples efficiently generates 
accurate Mtb whole genome sequences and minority variant calls. Hybrid capture 
may offer an alternative to culture-based sequencing that could extend the 
coverage of genomic epidemiology studies.
IMPACT STATEMENT: Mycobacterium tuberculosis ( Mtb ) genomic epidemiology often 
relies on culturing patient sputa, which is time and labor-intensive. Hybrid 
capture approaches enrich Mtb DNA from complex clinical samples, yet the 
efficiency and accuracy of identification of both consensus and minority 
variants from captured samples has not been systematically evaluated. To address 
these questions, we assessed the accuracy of hybrid capture both in experimental 
strain mixtures of well-characterized Mtb isolates and in clinical diagnostic 
samples. We found that hybrid capture of sputa samples can be used to 
efficiently sequence Mtb DNA from complex mixtures and that variant 
identification is highly accurate. Our results suggest that hybrid capture may 
offer an alternative to culture-based sequencing that could extend the coverage 
of genomic epidemiology studies.
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Novel pyrimidine derivatives as promising antimycobacterial agents.
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Tuberculosis (TB) remains a major global health challenge, particularly due to 
the rise of multidrug-resistance and extensively drug-resistant Mycobacterium 
tuberculosis (Mtb) strains. In addition to Mtb, many non-tuberculous 
mycobacterial (NTM) strains are associated with opportunistic infections in 
animals and humans. In this study, we report the design, synthesis, and 
evaluation of novel pyrimidine derivatives as potential antimycobacterial 
agents. A systematic structure-activity relationship study was conducted, 
leading to the identification of several promising compounds. Among them, 
derivative 55a demonstrated the highest efficacy, exhibiting minimum inhibitory 
concentration (MIC99) of 8 μM against drug-susceptible Mtb, while retaining 
significant potency against multidrug-resistant and extensively drug-resistant 
clinical isolates. Additionally, compound 55a displayed excellent metabolic 
stability, with a half-life of 187 min and an intrinsic clearance rate of 
7.41 μL/min/mg protein in human liver microsomes. Several compounds also 
revealed promising efficacy against M. kansasii as a representative from NTM 
strains. The most promising antimycobacterial agents showed no activity against 
Gram-positive or Gram-negative bacterial strains, indicating their selectivity 
towards mycobacteria. These finding highlight 55a as a promising structural 
motif for further optimization in the development of novel anti-TB therapeutics.

Copyright © 2025 Elsevier Masson SAS. All rights reserved.
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This study reports the synthesis of a library comprising three series of 21 
phosphonium salt hybrids (1a-1 g, 2a-2 g, 3a-3 g) generated via a click reaction yielding 1, 2, 3-triazoles with potential antitubercular activity. The 
phosphonium salts were synthesized through a 1, 3-dipolar cycloaddition (click) 
reaction. The structures of all synthesized compounds were elucidated using 1H 
NMR, 13C NMR, AT-FTIR, and HR-LCMS spectroscopy. The compounds were screened for 
antitubercular activity against Mycobacterium tuberculosis H37Rv and 
multidrug-resistant TB (MDR-TB) with Rifampicin and Isoniazid, Notably, 
derivatives 1d and 1e demonstrated the most potent activity, achieving 100 % 
inhibition of MDR-TB at a minimum inhibitory concentration (MIC) of 6.25 μg/mL. 
At 100 μg/mL, these compounds reduced the colony-forming units (CFU) of MDR-TB 
by 96 % and 64 %, respectively. Compounds 2e, 3e, and 3f also displayed 
inhibitory activity against H37Rv, with 2e showing moderate efficacy (68 % 
inhibition, 6.25 μg/mL) towards MDR-TB and the highest selectivity index against 
murine macrophages. Molecular docking studies against seventeen (17) M. 
tuberculosis target proteins revealed that compounds 1d, 1e, and 2e displayed 
the strongest binding affinity for InhA (PDB ID: 5MTP), a key enzyme in mycolic 
acid biosynthesis, interacting critically with residues TYR158, PHE149, MET199, 
ILE194, and SER94. MM/GBSA calculations further confirmed the favorable binding 
free energies of these complexes. All compounds exhibited favorable predicted 
oral bioavailability and drug-like properties. These findings highlight the 
click-tethered phosphonium salts, particularly 1d, as promising lead candidates 
for the development of novel antitubercular agents targeting InhA through a 
mechanism of dynamic stabilization.

Copyright © 2024. Published by Elsevier Inc.
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BACKGROUND: Drug-resistant tuberculosis (DR-TB) constitutes a serious threat to 
global public health due to the increase in strains resistant to multiple drugs, 
especially isoniazid and rifampicin. This resistance increases mortality, 
estimated at 25.6% globally, and complicates treatments due to its high toxicity 
and cost.
MATERIALS AND METHODS: A quantitative ecological study was carried out with data 
on drug-resistant tuberculosis reported in Sivigila in the years (2020-2023) 
SIVIGILA database. 1694 cases were analyzed, considering sociodemographic 
variables such as age, sex, nationality and prioritized population groups. 
Departmental rates per 100,000 inhabitants were calculated with DANE projection, 
from these choropleth maps were developed. Applying a Kulldorff spatial scan 
under a Poisson model using the SMERC package of R (version 4.5.1), with windows 
centered on each department and Monte Carlo simulation contrast to identify 
high-risk clusters (RR > 1).
RESULTS: (DR-TB) Predominantly in men aged 30-44 years, with a progressive 
increase until 2023 (IRR = 2.11). Three high-risk clusters were detected in the 
southwest and center of the country.
DISCUSSION: Drug-resistant tuberculosis in Colombia showed a sustained increase 
in the years of study, with a cumulative increase of 110% compared to 2020, 
associated with economically active people more exposed due to occupational and 
social factors. The greatest burden was observed in the general population. 
Cases also increased in groups with social and health vulnerability conditions.
CONCLUSIONS: The departments of Risaralda, Meta, and Valle del Cauca presented 
the highest drug resistance rates in Colombia.
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Tuberculosis (TB) remains a public health threat in low- and middle-income 
countries (LMICs) of the World Health Organization (WHO) Eastern Mediterranean 
Region (EMR), driven by a combination of social determinants including 
undernutrition, fragile health systems, conflict-related disruptions, human 
mobility and displacement, sub-optimal programmatic implementation, and 
insufficient domestic investment. These programmatic and governance constraints 
operate within a broader geopolitical context marked by conflict, sanctions, 
protracted crises, and large-scale displacement, which further limit countries' 
ability to deliver uninterrupted TB services. In 2023, the region's TB incidence 
was estimated at 116 per 100,000 population, with Pakistan alone accounting for 
about 73% of the regional burden. Despite a multitude of efforts, progress in 
reducing the TB burden in the EMR remains slow, with high case detection and 
treatment coverage gaps, low uptake of TB preventive treatment (TPT), 
underutilization of WHO-recommended rapid diagnostics, and only 25% of 
drug-resistant TB (DR-TB) cases initiated on treatment. Vulnerable populations, 
including internally displaced persons, migrants, refugees, prisoners, and 
returnees, continue to face major access barriers, and cross-border TB 
collaboration remains limited. This commentary reasons that the slow pace of TB 
burden reduction in the region is not only a biomedical or resource issue but 
also a reflection of structural and governance shortcomings. It proposes a 
ten-point strategic vision focused on building a sustainable ecosystem, 
enhancing primary healthcare systems, adopting people-centered and rights-based 
approaches, leveraging artificial intelligence, and gradually reducing 
dependency on external donors where feasible. However, in highly fragile 
settings such as Yemen or Somalia, domestic financing remains limited, and 
sustained external support will continue to be indispensable. The commentary 
calls for stronger national leadership, inclusive stakeholder engagement, and 
increased domestic financing to deliver integrated and resilient TB services. 
Ending TB in the EMR is within reach, but it requires boldly committed, 
coordinated, and country-led action.
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Systematic screening of household contacts (HHCs) of people with tuberculosis 
(TB) and starting them on either TB treatment or tuberculosis preventive 
treatment (TPT) reduces TB incidence. This project supported HHC management in 
six health facilities in Zimbabwe through the provision of CXR services, 
reimbursement of transport costs for HHCs, and provision of fuel and 
refreshments for healthcare workers involved in contact tracing. We describe TB 
and TPT cascades among the HHCs of index patients with all forms of TB. We 
enrolled 251 index patients who listed 794 HHCs: 551 (69%) HHCs of 158 index 
patients were traced and 520 (94%) screened for TB. Of the 502 who were referred 
to clinics, 362 (72%) reached the clinic. Among 520 HHCs, 324 (62%) underwent 
CXR screening and 18 (5%) had CXRs suggestive of TB. The yield of TB was 2.3% 
(12/520), with CXR detecting eight people who had not reported TB symptoms. Of 
the 311 who were assessed for TPT eligibility, 126 (41%) started TPT and 119 
were assessed for TPT outcomes. Of these, 111 (93%) had successful TPT outcomes. 
The median times to starting TB treatment and TPT were 7 days and 11 days, 
respectively. The intervention facilitated timely access to healthcare services 
and a high yield of TB detection.
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Tuberculosis remains the deadliest infectious disease worldwide. Among 
extrapulmonary forms, peritoneal tuberculosis stands out as a rare and 
challenging diagnosis, often mistaken for intra-abdominal neoplasms or 
peritoneal carcinomatosis. The clinical, paraclinical, and imaging findings are 
similar and sometimes indistinguishable between the two entities, making the 
diagnosis a challenge for the treating physician. Here, we present the case of a 
young woman with chronic constitutional symptoms who presented to the emergency 
department with abdominal pain and ascites. An initial differential diagnosis of 
peritoneal carcinomatosis was considered based on findings in the peritoneal 
fluid and abdominal CT scan, leading to diagnostic laparoscopy. 
Histopathological examination of the samples revealed non-caseating granulomas 
involving the peritoneum, with no findings suggestive of malignancy. 
Subsequently, molecular testing for Mycobacterium tuberculosis was positive in 
the biopsies and peritoneal fluid, establishing the diagnosis of peritoneal 
tuberculosis. This case highlights the importance of awareness of peritoneal 
tuberculosis as a differential diagnosis of ascites and its significant 
potential to mimic other pathologies.
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Mycobacterium tuberculosis (TB) antigen-based skin tests, known as TB-specific 
skin tests (TBSTs), have been recommended by the World Health Organization (WHO) 
to test for TB infection (TBI). In light of these new recommendations, we 
conducted a situational analysis and market assessment to evaluate the utility 
of testing for TBI in general and of the new TBSTs in South Africa. We found the 
following barriers to acceptability of testing for TBI overall, regardless of 
the test: the perceived high prevalence of TBI; prior experiences of poor TB 
preventive treatment (TPT) uptake, which has led to the removal of TBI tests 
from the current TPT guidelines; and a poor sensitivity of previous TBI tests in 
people living with HIV (PLHIV). In addition, further barriers to the new TBSTs 
in particular were as follows: patient level barriers linked to repeat visits; 
the need for cold chains; and the need for a strong laboratory system, which 
reduces the need for point-of-care options. TBI testing was thought to be 
potentially useful to determine the eligibility for TPT in these use cases: 
healthcare workers, pregnant women living with HIV and prisoners. One other use 
case was in the TB diagnoses of children, where it was thought that a positive 
immunological test (TST/IgRA/TBST) could indicate a TB contact and serve as a 
'rule in' test to strengthen the evidence for TB disease as a cause.
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Background: Brazil must make progress toward eliminating tuberculosis as a 
public health problem and achieving the goal of reducing treatment interruption 
to below 5%. Improving adherence requires a thorough understanding of the 
factors that influence this outcome. Objectives: To identify epidemiological, 
socioeconomic, and health service-related factors associated with tuberculosis 
treatment interruption in Brazilian municipalities from 2018 to 2022. Methods: 
This ecological study utilized secondary data from all Brazilian municipalities. 
Independent variables were organized into three blocks: epidemiological, health 
service coverage, and socioeconomic. A zero-inflated beta regression model was 
employed to analyze both the proportion and zero-inflated components. Results: 
The mean treatment interruption rate was 8.1%. Interruption was associated with 
the proportion of laboratory-confirmed cases, Family Health Strategy coverage, 
and the proportion of the population residing in rural areas. Tuberculosis 
incidence, sputum smear microscopy, molecular rapid tests, contact 
investigation, directly observed therapy, AIDS detection rate, Gini index, 
household crowding, and illiteracy were associated with treatment adherence. In 
the zero-inflated component, directly observed therapy, consultations per 
inhabitant, illiteracy, and the proportion of the population residing in rural 
areas increased the probability of a zero-interruption rate, whereas TB 
incidence, AIDS detection, municipal population, and household crowding 
decreased that probability. Conclusions: Tuberculosis treatment interruption in 
Brazil is shaped by socioeconomic, epidemiological, and health service factors, 
highlighting the need for integrated strategies that combine social protection 
with strengthened primary care to improve adherence and progress toward 
elimination goals.
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Osteoarticular tuberculosis (TB) is a form of extrapulmonary TB that affects 
bones and joints, with the spine being the most common site of involvement. 
Spinal TB, also known as Pott's disease, is therefore the most frequent 
manifestation of osteoarticular TB. Historically, Pott's disease has been more 
prevalent in developing countries; however, its incidence is increasing in 
developed nations, driven by global migration and a growing population of 
immunocompromised individuals. We report the case of a woman in her 50s who 
presented with a one- to two-month history of intermittent lower abdominal pain, 
radiating to the back and associated with fever, nausea, and recent weight loss. 
Initial examination suggested acute appendicitis, with tenderness localised to 
the right lower quadrant and McBurney's point. Laboratory investigations 
revealed mild anaemia (haemoglobin, or Hb 95 g/L) and elevated C-reactive 
protein (CRP) (49 mg/L), while other parameters were normal. Computed tomography 
(CT) imaging revealed a large left psoas collection with vertebral destruction 
at L4, suggestive of discitis/osteomyelitis. Magnetic resonance imaging (MRI) 
confirmed a multiloculated left psoas abscess with extensive involvement of the 
L4/L5 vertebrae, paravertebral tissues, and epidural space. CT-guided aspiration 
obtained approximately 90 mL of pus, which tested positive for Mycobacterium 
tuberculosis without rifampicin resistance. Initial empiric therapy with 
flucloxacillin was discontinued, and antitubercular therapy was commenced. 
Subsequent drug susceptibility testing revealed isoniazid resistance, prompting 
regimen modification to include rifampicin, pyrazinamide, ethambutol, and 
levofloxacin. The patient improved clinically, with gradual resolution of 
symptoms and reduction in abscess size on follow-up imaging. Multidisciplinary 
management, involving general surgery, radiology, microbiology, and infectious 
disease teams, was critical for timely diagnosis and tailored therapy. This case 
highlights the atypical presentation of spinal TB with a left-sided psoas 
abscess mimicking acute appendicitis. It also shows the importance of a 
multidisciplinary approach, early imaging, CT-guided aspiration for 
microbiological confirmation, and culture-guided therapy, especially in the 
context of drug-resistant TB. Awareness of such presentations can prevent 
diagnostic delays, reduce morbidity, and optimise outcomes.
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We retrospectively surveyed patient experiences and acceptability of a 6-month 
levofloxacin multidrug-resistant tuberculosis preventive treatment regimen. 
While the regimen was broadly acceptable, most respondents would not take it 
again. https://bit.ly/3I3O4fl.
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INTRODUCTION: Tuberculosis (TB) of the spine is the most common form of 
musculoskeletal TB, especially in developing countries, and may lead to serious 
complications if untreated. Early diagnosis, anti-tubercular therapy (ATT), and 
surgery when needed are key to effective management. Magnetic resonance imaging 
(MRI) is the most reliable tool for diagnosis, monitoring, and determining 
treatment duration. This study aims to evaluate the appropriate length of ATT 
and MRI's role in guiding therapy in spinal TB.
METHODS: This 36-month prospective study included 100 spinal TB patients treated 
with standard ATT. Clinical, hematological, and MRI evaluations guided therapy 
duration. Biopsy confirmed diagnosis, and surgery was done when indicated. MRI 
healing was classified as complete, partial, or non-healed. ATT continued until 
MRI confirmed healing. Multidrug-resistant cases received second-line therapy.
RESULTS: In a cohort of 100 spinal tuberculosis patients (mean age 23.5 years), 
70% were female, and 88% had category-1 TB, with 12% exhibiting multidrug 
resistance. The thoracic spine was most affected (64%), followed by lumbar (30%) 
and cervical (6%) regions. Conservative treatment was administered to 78 
patients, while 22 underwent surgery. Neurological deficits were present in 78% 
of cases. Diagnostic yields were highest with histopathology (50%), followed by 
GeneXpert (48%), smear microscopy (30%), and culture (28%). Inflammatory markers 
showed significant improvement: equivalent series resistance decreased from 
34.95 to 13.1 mm/hr, and C-reactive protein from 32.4 to 6.3 mg/L over 12 
months. MRI assessments revealed complete healing in 30% at 6 months and 80% at 
12 months. By 18 months, recovery rates reached 89% clinically, 82% 
hematologically, and 88% radiologically.
CONCLUSION: Clinical recovery occurs first, but MRI is the most reliable tool 
for determining antitubercular therapy duration in spinal TB due to its accuracy 
in assessing disease resolution.
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Mass-like extra-axial tuberculoma is rare and can be a diagnostic challenge 
because it mimics a brain tumor on magnetic resonance imaging (MRI). This 
highlights the critical need for thorough and detailed imaging analysis to 
differentiate between these conditions accurately. We report a rare case of an 
extra-axial tuberculoma in a 26-year-old immunocompetent male presenting with 
worsening headaches. Neuroimaging showed an extra-axial mass in the right 
temporal region, exhibiting features suggestive of a neoplastic process. After 
surgical removal and histopathological analysis, the lesion was confirmed to be 
a tuberculoma. This case emphasizes the importance of considering extra-axial 
tuberculoma in the differential diagnosis of extra-axial masses in endemic 
regions. Early detection and proper treatment are crucial for favorable 
outcomes. Increased awareness among clinicians and radiologists is necessary to 
ensure timely intervention and prevent misdiagnosis.

© 2025 The Authors. Published by Elsevier Inc. on behalf of University of 
Washington.
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Tuberculosis (TB) remains a large global health threat, including increasing 
cases in generally low-incidence areas of the USA. However, the knowledge, 
attitudes and practices (KAP) regarding TB in these low-incidence areas are 
underexplored, precluding planning for effective health communication in these 
areas regarding travel to high-incidence areas or potential future outbreaks in 
currently low-incidence areas. Using the health belief model as a theoretical 
framework, we developed a KAP survey to assess public perceptions of TB in 
Colorado, a currently low-incidence area. We collected complete responses from 
n=225 adults. We found that participants had higher self-assessed knowledge than 
actual knowledge about TB. We also found that while participants recognized TB 
as a global health threat, they were not personally worried about contracting 
TB. However, a portion of participants indicated that they would feel shame if 
they contracted TB. Public knowledge and risk perception about TB could be 
improved by providing information in low-incidence areas on the public health 
burden of TB. Additionally, providing health communication to focus on emotion 
management and reducing stigma about the disease would be important to promote 
healthcare-seeking and treatment compliance in case of a future outbreak.
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Vulvar tuberculosis is an exceptionally rare manifestation of extrapulmonary 
Mycobacterium tuberculosis infection. We describe a 28-year-old woman from 
Republic of the Philippines presenting with a painful vulvar lesion of 3 months' 
duration unresponsive to several courses of antibiotics for a presumed sexually 
transmitted disease. A diagnosis of isolated vulvar Mycobacterial tuberculosis 
was made based on findings of caseating granulomas on vulvar biopsy and positive 
mycobacterial culture. The patient achieved complete resolution following 
standard antituberculous therapy. This case highlights the importance of 
suspecting tuberculosis in chronic vulvar lesions from endemic areas and 
underscores tissue biopsy and prolonged culture when initial stains are 
negative.
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Mycobacterium tuberculosis (Mtb) peptide-specific T cell responses in granulomas 
are essential for host protection. Here we profiled macaque and human granuloma 
Mtb-specific T cells with single cell RNA sequencing after stimulation with 
peptide pools. Mtb peptide-specific T cells are primarily Th1∗ cells and express 
pro-inflammatory cytokines, mutiple chemokines, TNF superfamily molecules, 
granzyme B and perforin, SLAM family molecules, semaphorins, growth factors, 
proteases, and collagen. Peptide recognition by Mtb-specific T cells also drives 
responses in bystander and unconventional T cells including expression of 
FLT3LG, LTA, and XCL1. In granulomas from a patient that underwent a 
pneumonectomy to remove tuberculosis-destroyed lung, we identify a population of 
peptide-specific T cells similar to macaque peptide-stimulated T cells. Thus, 
Mtb peptide-specific T cells may mediate protection against Mtb infection 
through the combined effects of many functions as well as the induction of 
bystander responses by neighboring T cells.
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BACKGROUND: Central nervous system (CNS) tuberculosis (TB) is rare and causes 
substantial morbidity and mortality. We quantified the frequency, 
characteristics, outcomes, and risks associated with CNS TB.
METHODS: We performed a retrospective analysis of culture-confirmed TB in adults 
reported to the California TB Registry during 2010-2022 to compare individuals 
with CNS TB vs. non-CNS TB. We used a causal diagram and modified Poisson model 
with robust variance to estimate the adjusted relative risk of CNS TB vs. 
non-CNS TB among people with TB caused by Mycobacterium bovis vs. non-M. bovis 
M. tuberculosis complex. We also identified risk factors for death with CNS TB.
RESULTS: There were 21,117 TB cases reported; 382 (1.8 %) involved the CNS. 
Compared to those without CNS TB, those with CNS TB were more likely younger, of 
Hispanic ethnicity, born in Mexico, infected with M. bovis, co-infected with 
HIV, immunosuppressed, and to have had normal chest radiography. The adjusted 
relative risk of M. bovis (vs. non-M. bovis) causing CNS TB was 2.86 (95 % CI 
2.04-4.02). A large number of CNS TB patients died, 108 (28.3 %). Among people 
with CNS TB, death was associated with older age, end-stage renal disease, and 
immune suppression.
CONCLUSION: More than one quarter of patients with CNS TB died. People with TB 
caused by M. bovis, were more likely to have CNS TB than people with TB caused 
by non-M. bovis forms of the M. tuberculosis complex. Further efforts to 
prevent, rapidly diagnose, and effectively treat CNS TB is warranted.
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The study by Song et al. [1] detailing the significant improvements in 
Tuberculosis Infection Control (TBIC) implementation rates across designated 
hospitals in Jiangsu Province, China, provides valuable data on the feasibility 
of programmatic interventions in high-burden settings. The demonstrated rise in 
compliance for Administrative Controls (AC), Environmental Controls (EC), and 
Respiratory Protection (RP) is commendable. However, as scholars focused on 
global TB elimination, we must constructively appraise whether measuring 
implementation rates adequately captures the desired public health impact, 
particularly in facilities designated for multi-drug resistant tuberculosis 
(MDR-TB).
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OBJECTIVES: To determine the association between tuberculosis (TB) and 
cardio-cerebrovascular diseases (CVDs).
METHODS: This population-based retrospective study used National Health 
Insurance database to compare CVD incidence, including myocardial infarction 
(MI), arrhythmia, heart failure, and cerebrovascular accident (CVA), between TB 
survivors and 1:1 age-, sex-, income-, region-, and registration date-matched 
controls in Republic of Korea. Cox proportional hazard models were used to 
analyse associations between CVDs and TB.
RESULTS: We assessed 70,458 individuals with TB and 70,458 matched controls. 
During a mean 70.2-month follow-up, CVD occurred in 4127 (5.9%) TB survivors and 
3408 (4.8%) controls. The overall CVD incidence was 1,035.24 and 801.46 per 
100,000 person-years in the TB and control groups, respectively. Multivariable 
Cox proportional hazard analysis showed that TB was associated with a higher 
risk of overall CVD (adjusted hazard ratio [aHR]1.305, 95% confidence interval 
[CI] 1.244-1.370), MI (aHR 1.245, 95%CI 1.134-1.367), arrhythmia (aHR 1.417, 
95%CI 1.294-1.551), heart failure (aHR 1.666, 95%CI 1.451-1.914), and CVA (aHR 
1.133, 95%CI 1.040-1.234) than matched controls.
CONCLUSIONS: We observed a higher CVD risk in TB survivors than in matched 
controls. Our findings indicate that preventive measures against CVDs should be 
considered for this population.
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An uncommon form of extrapulmonary tuberculosis is abdominal tuberculosis (TB). 
Due to its vague symptoms, abdominal TB remains difficult to diagnose. We report 
three cases of peritoneal TB with abdominal enlargement in Bandung, Indonesia, 
which were initially misdiagnosed as ovarian carcinoma and treated with biopsy 
and laparotomy. To avoid unnecessary invasive procedures that pose risks to 
patients, we assess the need for a diagnostic strategy to differentiate between 
ovarian cancer and abdominal TB based on our experiences and existing 
literature. Peritoneal TB closely mimics ovarian cancer in clinical 
presentation, imaging findings, and tumor marker profiles. Elevated CA-125 and 
ascitic fluid analysis may mislead clinicians, especially in resource-limited 
settings. To prevent misdiagnosis, careful diagnostic procedures should be 
undertaken.
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Tuberculosis-associated glomerulonephritis is difficult to diagnose, as it 
usually presents with hematuria, proteinuria, edema, hypertension or renal 
insufficiency, which are similar to the symptoms of primary glomerulonephritis. 
Membranous nephropathy is uncommonly seen in tuberculosis patients. We report a 
case of a 21-year-old male who presented with adult-onset nephrotic syndrome and 
was diagnosed by renal biopsy as anti-phospholipase A2 receptor 
antibody-positive membranous nephropathy. After one year of conservative 
treatment with ramipril alone without achieving a remission, the patient's 
condition worsened, presenting with generalized anasarca and left-sided pleural 
tubercular effusion. Complete remission of nephrotic syndrome was achieved after 
the completion of 6 months of antitubercular treatment.
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BACKGROUND: Tuberculosis (TB) is the ninth leading cause of global mortality, 
with over 33% occurring in Africa, with Sudan's mortality rate at 25.0 deaths 
per 100,000 population. In 2023, Sudan's tuberculosis (TB) incidence is 
estimated at 134 cases per 100,000 population METHODS: A case-control study was 
conducted at Abu Anja Chest Hospital, Omdurman, Khartoum state, Sudan, between 
February 2018 and February 2021. The study aimed to investigate the role of 
IL-4-589 C/T and IL-5 - 746C>T gene polymorphisms in susceptibility to 
tuberculosis infection in Sudanese patients, employing PCR-RFLP. 200 Sudanese 
patients with pulmonary tuberculosis and 200 healthy controls were included. 
Data analysis was done using the IBM SPSS software package version 20.0.
RESULTS: The mutant and heterozygous genotypes in IL-5 - 746C>T polymorphism 
were associated with an almost six-fold increased risk of active TB in the 
Sudanese population. The odds ratio was 5.643 (95% CI: 3.050-10.440), and the 
P-value < 0.001. No statistically significant differences were detected in the 
genotype and allele frequencies of IL-4-589 C/T genes between patients and 
controls.
CONCLUSION: These results provide novel evidence for the significant risk of TB 
in Sudanese people carrying the mutant and heterozygous genotypes of IL-5 - 
746C>T genes.
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BACKGROUND: Solid organ transplant (SOT) recipients face elevated tuberculosis 
risk, yet optimal prevention strategies in low- to medium-incidence regions 
remain unclear.
METHODS: We conducted a multicenter retrospective cohort study of adult SOT 
recipients transplanted between 2007-2012 at 15 European centers, with follow-up 
through 2018. The primary outcome was microbiologically confirmed 
post-transplant tuberculosis. Incidence rates were calculated per 100,000 
person-years; standardized incidence ratios (SIRs) used World Health 
Organization country-specific background rates. Cox models assessed risk 
factors.
RESULTS: Among 5,805 patients (median age 51; 62.7% male; 73.9% renal 
transplants), 33.8% were tested for tuberculosis infection and 10.3% received 
tuberculosis preventive therapy (TPT). Over 33,785 person-years, 23 patients 
(0.4%) developed tuberculosis (68.0/100,000 person-years). Highest incidence 
occurred in patients with positive screening but no TPT (233.8/100,000). 
Incidence was higher in Southern vs. Central Europe (251.9 vs. 28.7/100,000), 
with pooled SIRs of 12.8 and 3.1, respectively. Tuberculosis risk was elevated 
among Southern European recipients (HR 22.9) and those with migration history 
(HR 2.7).
CONCLUSION: Tuberculosis risk is increased in European SOT recipients. 
Regionally adapted prevention strategies, including targeted screening in 
low-incidence areas and universal screening in higher-incidence regions, are 
warranted.
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The ability of Mycobacterium tuberculosis (Mtb) to thrive within its host is due 
in part to its complex lipid metabolism, aspects of which remain poorly 
understood. We recently reported the production of N-acylated tyrazolones, a 
class of oxazolones, by the tyzACB gene cluster in Mtb. We now report that Mtb 
also produces N-acylated tryptazolones using a second biosynthetic cluster, 
trzAS. TrzA catalyzed the N-acylation of L-tryptophan with highest specificity 
for C5:0-CoA among acyl-CoAs (kcat/Km 2.3 ± 0.3 × 103 M-1s-1). Similarly, TrzS, 
comprising a ThiF-like cyclase fused to a flavin-dependent oxidase, catalyzed 
the ATP-dependent cyclization and O2-dependent desaturation of the acylated 
amino acid to yield an N-acylated tryptazolone. Consistent with AlphaFold 
structural predictions, the D217A and R540A variants of TrzS were deficient in 
cyclase and desaturase activities, respectively. These variants and 
substrate-limitation studies established that the order of cyclization and 
desaturation is obligate, in contrast to the corresponding reactions in 
tyrazolone biosynthesis. Strains of Rhodococcus jostii RHA1 expressing trzAS 
from Mtb, Mycobacterium smegmatis, and RHA1, respectively, produced 
acyl-tryptophan and tryptazolones with different acyl chain lengths, indicating 
that the homologs have distinct substrate preferences. Using an optimized 
extraction method, tryptazolones were detected in M. smegmatis and RHA1. 
Finally, the acyl-tryptophan intermediates mainly accumulated in the culture 
supernatant, while tryptazolones were more abundant inside the cells. 
Elucidating the tryptazolone biosynthesis pathway in Mtb highlights the 
diversity of oxazolones in mycolic acid-producing bacteria, broadens our 
understanding of mycobacterial lipid metabolism, and opens exciting avenues for 
exploring the physiological roles of these small molecules.
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INTRODUCTION: pleural tuberculosis, the second most common extrapulmonary 
manifestation after lymph node involvement, poses a considerable diagnostic and 
therapeutic challenge. This study examines the epidemiological, clinical, 
biological, and therapeutic features of pleural tuberculosis cases in Khémisset, 
a province in Morocco's Rabat-Sale-Kenitra region, which reports the country's 
second-highest tuberculosis incidence.
METHODS: this retrospective study examined the medical records of patients 
diagnosed with pleural tuberculosis at the Khémisset Diagnostic Center for 
Tuberculosis and Respiratory Diseases between 2016 and 2020. A multivariate 
logistic regression analysis was performed to identify the determinants 
associated with treatment failure.
RESULTS: over the five-year study period, 646 cases of pleural tuberculosis were 
recorded, representing 19.8% and 48.8% of all tuberculosis and extrapulmonary 
tuberculosis cases in our cohort, respectively. The mean patient age was 42 
years (standard deviation 22.2), with a male predominance (59.4%, male-to-female 
ratio of 1.46). A bimodal age distribution was observed, peaking in young adults 
(20-44 years, 39.6%) and older individuals (>55 years, 34.6%). Geographically, 
cases were nearly evenly distributed between urban (49.7%) and rural (50.3%) 
areas. The majority (95.2%) were new pleural tuberculosis cases, while 4.2% had 
concurrent extrapulmonary or pulmonary tuberculosis involvement. Notably, HIV 
screening was performed in only 31.1% of cases, all of which yielded negative 
results. Treatment outcomes were favourable, with a therapeutic success rate of 
84.4% and a mortality rate of 8%. Multivariate logistic regression analysis 
revealed the presence of an association of clinical forms significantly linked 
to an increased risk of failure. The adjusted model indicates an OR of 2.45 (95% 
CI: 1.02 - 5.88; P = 0.045).
CONCLUSION: pleural tuberculosis accounts for 1 in 5 tuberculosis cases locally. 
Our study reveals that, despite high treatment success rates, a significant 
proportion of patients with pleural tuberculosis fail treatment, particularly 
those with mixed symptoms, especially if they have a combination of other forms 
of tuberculosis, which increases the risk of failure.
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Tuberculosis (TB), caused by Mycobacterium tuberculosis, is an infection that 
typically affects the lungs and is a common cause of morbidity and mortality 
around the world. Primary TB infection, or latent TB, is often asymptomatic; 
immunocompromised patients are more at risk of TB disease, which manifests with 
fever, fatigue, unexplained weight loss, night sweats, and productive cough. 
Although not common, infection can spread hematogenously to other parts of the 
body (e.g., kidneys and spine) and lead to extrapulmonary TB. Diagnosis made 
through microscopic examination for acid-fast bacilli (AFB), nucleic acid 
amplification test (NAAT), and mycobacterial culture is the gold standard. For 
extrapulmonary TB, additional invasive procedures, e.g., biopsy, are required 
for bacteriological confirmation. We report a case of suspected Pott's disease 
(spine TB) in a 21-year-old patient, who presented with back pain and 
lower-extremity weakness, and was found to have a spinal mass; biopsy revealed 
caseating granulomas. Multiple diagnostic studies failed to identify 
mycobacteria. Although no active TB history was reported, computed tomography 
(CT) of the lungs showed a cavitary lesion in the left upper lobe. The patient's 
condition improved after undergoing neurosurgical intervention and initiating 
rifampin, isoniazid, pyrazinamide, and ethambutol (RIPE) therapy.
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Peritoneal tuberculosis (TB) is a rare extrapulmonary manifestation that can 
closely mimic peritoneal carcinomatosis or pseudomyxoma peritonei (PMP) due to 
overlapping imaging features such as omental caking, ascites, and adnexal 
masses. We present a case of a young woman in her early 20s with peritoneal TB 
with scalloped liver margins and peritoneal thickening with bulky ovaries, 
initially suspected as PMP. Imaging and laboratory findings led to suspicion of 
malignancy, but cartridge-based nucleic acid amplification test (CBNAAT) 
analysis confirmed TB. This case underscores the importance of recognizing 
imaging clues that might help to distinguish TB from peritoneal neoplasms.
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The global burden of multidrug-resistant tuberculosis (MDR-TB) underscores the 
urgent need for novel therapeutics with distinct mechanisms of action. Here, we 
report a comparative evaluation of four antimicrobial peptides (AMPs) derived 
from the amphibian peptide B1CTcu5, integrating experimental validation with 
molecular modeling to elucidate structure-activity relationships. Among them, 
W-B1CTcu5, featuring a single N-terminal tryptophan substitution, exhibited the 
most potent antimycobacterial activity (MIC = 3.2 μg/mL) against Mycobacterium 
tuberculosis (MTB) combined with high structural stability, persistent membrane 
interaction, and multitarget affinity against key MTB proteins, including the 
porin MspA, the transporter CpnT, and the cell wall enzyme Ag85B. In contrast, 
analogs with reduced hydrophobic anchoring or dynamic instability demonstrated 
diminished efficacy despite partial membrane insertion or surface affinity. 
Molecular dynamics simulations revealed that peptides with low root-mean-square 
deviation and minimal residue fluctuation retained compact, α-helical 
conformations and maintained productive bilayer engagement, which are traits 
correlated with antimicrobial performance. However, the hemolytic properties of 
W-B1CTcu5 highlight a therapeutic trade-off between potency and host toxicity. 
Together, these findings emphasize the predictive power of dynamic structural 
descriptors in AMP design, and identify W-B1CTcu5 as a promising, yet 
optimization-requiring, scaffold for future design of anti-TB AMPs.
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BACKGROUND: Early diagnosis remains one of the major barriers to treating and 
managing tuberculosis (TB). Artificial intelligence (AI) has increased in 
importance worldwide and has been employed in the context of tuberculosis 
screening. This study assessed whether newer AI-assisted technologies provide 
cost-effective benefits for the diagnosis of pulmonary tuberculosis in 
resource-limited settings.
METHODS: This retrospective study analyzed secondary data from patients who 
underwent tuberculosis screening using chest x-rays interpreted by AI-assisted 
software (qXR and Genki) in 2023. Pooled diagnostic accuracy was calculated 
using the secondary literature, and cost-effectiveness was assessed by comparing 
the newer technology with the conventional method, i.e., manual interpretation 
by radiologists using digital X-rays. The cost-effectiveness analysis was 
undertaken using the Health Technology Assessment in India (HTAIn) guidelines. 
The incremental cost per additional interpreted case was the outcome.
FINDINGS: The incremental cost-effectiveness ratio (ICER) for qXR was Indian 
rupee (INR) -9,865 [-120 United States dollars (USD)] per interpreted case, 
which showed that the method was cost-saving, while for Genki, the corresponding 
value was INR 11,287 (137 USD), which showed that the method was cost-effective. 
Both ICER values were below India's per capita GDP for 2022. A threshold 
analysis showed that healthcare systems could spend a maximum of INR 35 (USD 
0.43) and INR 410 (USD 5) for Genki and qXR, respectively, to interpret one 
presumptive TB case.
INTERPRETATION: AI-assisted tools, such as qXR and Genki, improve TB diagnosis 
with high sensitivity, specificity, and cost-effectiveness, offering a valuable 
alternative to traditional radiologist interpretation. Thus, they are 
particularly beneficial in resource-limited settings such as in India, and can 
enhance TB detection and patient outcomes in high-volume public healthcare 
institutions.
FUNDING: The Department of Health and Research, Ministry of Health and Family 
Welfare, Government of India.
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BACKGROUND: Uganda is among the 30 high tuberculosis (TB) burden countries, and 
still grapples with a suboptimal treatment success rate (the sum of cured and 
treatment completion), which stands at 89.1% for people living with HIV and 
91.2% for those without HIV. The Teso region, one of the high TB burden regions 
in the country, has consistently had a lower treatment success rate (TSR).
OBJECTIVES: To determine the treatment success and associated factors among 
drug-susceptible TB individuals in the Teso region, Uganda.
DESIGN: This retrospective study was conducted in the five (5) largest TB 
diagnostic units in the Teso region of Northeastern Uganda from 1st March 2025 
to 28th March 2025.
METHODS: Data were collected from the health facility's TB treatment register. 
The primary outcome was treatment success. Data were analyzed using Stata 
statistical software, version 15.0, and summarized into proportions and 
frequencies. Modified Poisson regression analysis was conducted to determine 
factors associated with treatment success and reported as adjusted prevalence 
ratios (aPR). A p < 0.05 was considered statistically significant.
RESULTS: Data from 1009 individuals were included in the analysis; the median 
age was 45 years, with an interquartile range of (28-60). The majority of the 
individuals, 48.1% (n = 485), were aged 15-49 years. Just over half, 52.9% 
(n = 534), were male, and 54.5% (n = 550) had bacteriologically confirmed TB. 
The overall TSR was 91.9%. Factors associated with a higher treatment success 
were being female (aPR = 1.04; 95% CI: 1.002-1.07, p = 0.041). In contrast, 
being aged > 49 (Elderly) (aPR = 0.95; 95% CI: 0.89-0.99, p = 0.042) and living 
with HIV (aPR = 0.93; 95% CI: 0.88-0.98, p = 0.008) were associated with a lower 
likelihood of treatment success.
CONCLUSION: In this study, being female was associated with higher treatment 
success, while being older than 49 years and having HIV were associated with 
lower treatment success. This calls for early screening and strengthening TB 
preventive therapy among the people living with HIV, peer-to-peer support among 
the elderly for treatment adherence to improve TSR, and to achieve the goal of 
eradicating TB by 2030.
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Opportunistic infections in patients with human immunodeficiency virus (HIV) can 
mimic each other, complicating diagnosis. Here, we report a rare case of 
disseminated Talaromyces marneffei in a 39-year-old immunocompromised male with 
HIV and pulmonary tuberculosis. The patient had respiratory symptoms, systemic 
manifestations, and skin lesions. Clinical and pathological investigations 
suggested disseminated histoplasmosis; however, microbiological culture 
confirmed the diagnosis of disseminated talaromycosis. Imaging confirmed central 
nervous system involvement. Treatment with amphotericin B led to significant 
initial clinical improvement; however, eventually the patient succumbed to his 
illness. This case highlights the importance of maintaining a high level of 
clinical suspicion and early detection, especially in endemic regions. Awareness 
among clinicians can improve outcomes in immunocompromised individuals by 
ensuring timely antifungal therapy.
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We report a rare case of penile papulonecrotic tuberculid (PNT) in a middle-aged 
male with idiopathic interstitial lung disease (ILD) on chronic steroids, 
presenting with recurrent, painless genital ulcers. Systemic evaluation revealed 
disseminated tubercular lymphadenitis as the primary focus. The patient was 
diagnosed with PNT based on clinical and histopathological findings, and 
tuberculosis was confirmed through imaging and cytology. This case highlights 
the diagnostic challenge of penile PNT, particularly in immunosuppressed 
individuals, and underscores the importance of comprehensive tuberculosis 
screening in patients with tuberculids, especially those with underlying chronic 
conditions like ILD.
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A 21-year-old female patient, diagnosed with human immunodeficiency virus (HIV) 
in 2020 on highly active antiretroviral therapy and antitubercular therapy for 2 
months for pulmonary tuberculosis, presented with multiple skin-colored 
umbilicated papules all over the face and body, accompanied by severe headache 
and cough with expectoration for the past 10 days. Needling of the lesions 
yielded serous discharge. Subsequent investigations, including biopsy, 
cerebrospinal fluid analysis, and stool examination, confirmed the presence of 
Cryptococcus. A lumbar puncture was performed to alleviate increased 
intracranial pressure. Although cryptococcal infections are prevalent among HIV 
individuals, prompt diagnosis is essential to reduce the mortality risk.

Copyright: © 2025 Indian Journal of Sexually Transmitted Diseases and AIDS.

DOI: 10.4103/ijstd.ijstd_27_25
PMCID: PMC12716646
PMID: 41425009

94. Microbiologyopen. 2025 Dec;14(6):e70206. doi: 10.1002/mbo3.70206.

Uncovering Insights Into the Biology of Mycobacterium tuberculosis Using Genetic 
Tools.

Stamilla A(1), Recchia D(1), Stelitano G(1), Maci L(1), Marturano MC(1), De 
Rossi E(1), Chiarelli LR(1), Pasca MR(1)(2), Degiacomi G(1).

Author information:
(1)Dipartimento di Biologia e Biotecnologie "Lazzaro Spallanzani", Università di 
Pavia, Pavia, Italy.
(2)Fondazione IRCCS Policlinico San Matteo, Pavia, Italy.

Mycobacterium tuberculosis (Mtb), the etiological agent of tuberculosis, is one 
of the most challenging pathogens due to its complex physiology, diverse 
clinical manifestations, and growing multidrug resistance. The global rise of 
drug-resistant Mtb strains has prompted the search for innovative genetic and 
molecular strategies to accelerate drug discovery and vaccine development. 
Progress in Mtb research has long been hindered by its slow replication rate and 
impermeable cell envelope, which limit the efficacy of genetic manipulation. 
This review outlines methodological advances that have transformed the study of 
Mtb pathogenesis and drug resistance mechanisms. Traditional homologous 
recombination-based approaches, including allelic exchange and specialized 
transduction, laid the groundwork for targeted mutagenesis but were limited by 
low efficiency. The advent of phage-derived recombineering systems, such as the 
Che9c RecET, has substantially improved the precision and throughput of genetic 
modification. Hybrid systems such as ORBIT, which combines 
oligonucleotide-mediated recombineering with Bxb1 integrase, have further 
enabled rapid and versatile genome engineering across mycobacterial species. 
Parallel developments in conditional gene expression systems (e.g., the use of 
TetR/Pip-based promoters) have facilitated the functional analysis of essential 
genes and the validation of novel drug targets. The advent of CRISPR-Cas 
technologies has represented a paradigm shift, by enabling programmable, 
high-fidelity gene regulation and functional genomics even in slow-growing 
mycobacteria. Together, these genetic innovations are transforming Mtb research 
by accelerating drug discovery and vaccine design, and shedding light on 
host-pathogen interactions.
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Automated pupillometry (AP) has been studied in established optic neuropathies. 
This prospective, sequential AP evaluation of 62 newly diagnosed adult patients 
with pulmonary/extra-pulmonary tuberculosis, showed a statistically significant 
change in the amplitude of contraction (p=0.018), percent pupillary contraction 
and velocity of dilation (p=0.003). Although there was a significant decrease in 
retinal nerve fibre layer thickness in three quadrants (p<0.001) and an increase 
in the latency of pattern visual evoked potential (p<0.001), none of these 
changes reached the pre-defined cut-off values for subclinical 
ethambutol-induced optic neuropathy. Temporal quadrant retinal nerve fibre layer 
change is correlated with pupillometry changes. AP holds promise for the early 
detection of ethambutol-induced optic neuropathy.
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Bovine tuberculosis (bTB) represents a significant global threat to livestock, 
wildlife, and human health, yet wildlife tuberculosis (wTB) remains 
underreported in India. This study aimed to investigate the presence of 
Mycobacterium tuberculosis complex (MTBC) species in wild ungulates at Guindy 
National Park, Chennai. Postmortem tissue samples and fecal pellets were 
collected from spotted deer, sambar deer, and blackbuck, and analyzed using 
culture, molecular diagnostics, histopathology, and whole genome sequencing 
(WGS). Mycobacterium orygis was isolated from tissue samples of four animals, 
while molecular assays detected MTBC DNA in nine fecal samples. Drug resistance 
was identified in three fecal samples. Histopathology revealed characteristic 
granulomatous lesions, and WGS confirmed M. orygis in all tissue-derived 
isolates. Pangenome analysis identified 4222 genes with an estimated γ value of 
0.0086, suggesting an open pangenome with novel genes accumulating at a slow 
rate. Comparative genomic analysis, including insertion sequence (IS) profiling 
and SNP analysis, revealed limited overall diversity but unique SNPs in Chennai 
isolates, suggesting local genomic differentiation. These findings highlight the 
dynamic nature of M. orygis within MTBC and highlight the importance of 
functional studies to understand host specificity and adaptability and the 
urgent need for systematic wTB surveillance and One Health-based interventions 
in India.
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OBJECTIVES: To achieve global TB control, more sensitive and user-friendly 
diagnostic tools for tuberculosis infection (TBI) are necessary, as it is a 
potential transmission reservoir. VIDAS® TB-IGRA (bioMérieux) is a fully 
automated assay recently developed. We report here the results of a global, 
multi-center, cross-sectional, prospective study to evaluate the diagnostic 
accuracy of the assay.
METHODS: Patients with TB disease (n=200) or participants at varying levels of 
TB exposure risk (n=1460; mixed TB-exposure risk population) were tested with 
both the VIDAS® TB-IGRA and the QuantiFERON®-TB Gold Plus (QFT®-Plus, QIAGEN).
RESULTS: In culture-confirmed TB cases, VIDAS® TB-IGRA had a sensitivity 
significantly higher than QFT®-Plus (97.5% vs. 80.7%, p<0.0001). Specificity 
evaluated in blood donors from a low-prevalence country (n = 125) was high for 
both VIDAS® TB-IGRA and QFT®-Plus (97.6% [93.1-99.5] vs. 95.2% [89.8-98.2]; 
p=0.083), respectively. In the whole mixed TB-exposure risk population, negative 
(NPA) and positive percent agreement (PPA) were 90.1% (1097/1217) and 92.1% 
(223/242), respectively. However, regression analyses revealed that VIDAS® 
TB-IGRA correlated better with the TB-exposure risk gradient than QFT®‑Plus.
CONCLUSIONS: Compared with QFT®-Plus, VIDAS® TB-IGRA was significantly more 
sensitive without a reduction in specificity, and it correlated better with an 
exposure gradient, suggesting that it is a valuable tool for TBI diagnosis.
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Type II toxin-antitoxin (TA) modules are paired genetic elements encoding a 
toxin protein and an associated antitoxin that neutralizes the toxin under 
favourable growth conditions. Stress-induced degradation of the antitoxin 
renders the toxin free to disrupt essential cellular processes leading to growth 
arrest or cell death. Mycobacterium tuberculosis (M. tb) is known to harbor 60+ 
such modules that contribute to its pathogenicity and persistence. The RelK 
toxin of the RelJK cassette has generated significant interest given its 
expression during infection and regulation by post-translational modification; 
however, its functional activity remains uncharacterized. Using a cell free 
transcription-translation system we show that both, unphosphorylated and 
phosphorylated RelK toxin inhibit in vitro protein synthesis implicating a role 
in translational control, one that is enhanced by S/T phosphorylation. A key 
finding of this study is the ribosome-independent nuclease activity of RelK. We 
discovered that in addition to the in vitro RNase activity, RelK also cleaves 
double-stranded DNA in a dose-dependent manner, and is inactivated by the RelJ 
antitoxin. Further characterization established RelK as a nickase whose activity 
is modulated by divalent cations, and is independent of the substrate topology, 
although supercoiled DNA substrates are preferred. Molecular docking of RelK 
revealed multiple contacts with the phosphate backbone and bases of the dsDNA 
facilitating binding and protein orientation on the major groove region. 
Furthermore, substituting His84 with glutamine in RelK not only abolished its 
catalytic activity but also obliterated cytotoxicity. The data highlights the 
diversity in substrates and catalytic activities of M. tb Type II toxins.
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