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Tuberculosis remains a major infectious disease worldwide and demands new 
therapeutic approaches capable of targeting intracellular Mycobacterium 
tuberculosis. Using a machine learning (ML)-guided design strategy based on the 
plectasin scaffold, a peptide library was generated and DC05 was identified as 
the most active analog. As a free peptide, DC05 inhibited the H37Rv strain with 
an MIC90 of 12.46 ± 0.06 µm, displayed low cytotoxicity in MRC-5 fibroblasts 
(IC50 >250 µm) and J774A.1 macrophages (115.18 ± 8.49 µm), and increased 
ethidium bromide accumulation to levels comparable to verapamil, with minimal 
hemolysis up to 256 µm. DC05 was then encapsulated into mesoporous silica 
nanoparticles (MSN), yielding (MSN@DC05) and further functionalized with 
tuftsin, a cell-penetrating peptide (CPP) (MSN-CPP@DC05). In simulated pulmonary 
fluid at 0.5 mg mL-1, all formulations remained colloidally stable, with 
hydrodynamic diameters between 122 and 164 nm and low polydispersity. Adsorption 
onto MSN followed a Langmuir-type profile (qmax 39.5 ± 4.9 mg g-1). Release was 
strongly dependent on the surrounding medium, showing rapid diffusion in 
simulated pulmonary fluid, slower release in simulated intestinal fluid, and 
almost no detectable peptide in simulated gastric fluid, where acid-driven 
degradation is likely. Nanoencapsulation enhanced antimycobacterial potency, 
reducing the MIC90 to 5.74 ± 0.15 µm for MSN@DC05 and 4.13 ± 0.64 µm for 
MSN-CPP@DC05, while maintaining high viability in mammalian cells up to 500 µg 
mL-1 in macrophages and 2000 µg mL-1 in fibroblasts. Ames testing showed 
mutagenicity indices below 2, and Galleria mellonella assays at 2000 mg kg-1 
confirmed high survival. Scanning electron microscopy combined with molecular 
dynamics supported a membrane-disruptive mechanism for MSN-CPP@DC05. These 
results indicate that integrating ML-guided peptide design with a functionalized 
mesoporous carrier improves intracellular delivery and antimycobacterial 
activity while maintaining favorable safety profiles.
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BACKGROUND: Tuberculosis (TB) continues to impose significant morbidity and 
mortality, with gender influencing access and outcomes within the TB care 
continuum. Despite international guidance and global commitments on 
gender-responsive TB care to improve the equity and effectiveness of the TB 
response, the extent to which gender is considered in TB strategies remains 
unclear. This scoping review aimed to collate and synthesize the evidence on 
gender-responsive TB interventions designed and implemented in low- and 
middle-income countries (LMICs) and high TB burden countries from 2000 to 2025.
METHODS: The review followed the Joanna Briggs Institute's scoping review 
guidelines, using the PRISMA-ScR framework for reporting. Studies were eligible 
if they described TB initiatives for adults aged ≥ 15 years, addressed access to services across the TB care cascade, written in English and explicitly mentioned 
gender considerations in their introduction, study aims and objectives, or 
methods sections, beyond sex-disaggregation of results. The search spanned 
multiple databases and included both peer-reviewed and grey literature. Quality 
assessment was done using the Crowe Critical Appraisal Tool (CCAT), and gender 
responsiveness was assessed using the WHO Gender Responsiveness Assessment 
Tool (GRAT).
RESULTS: Although many TB initiatives reported sex-disaggregated results, most 
were not gender-responsive by design; thus, from 3878 identified studies, 15 met 
inclusion criteria. Gender responsiveness varied as two interventions did not 
consider gender differences, treating everyone the same (gender-blind), eleven 
indicated gender awareness but lacked proper remedial action (gender-sensitive), 
and two were designed to target and benefit a specific group of women or men 
(gender-specific). No studies were found to be gender unequal or gender 
transformative. Nine studies targeted their intervention towards both men and 
women, five towards women only, and one towards men only. CCAT scores ranged 
from 52.5% (moderate quality) to 95% (high quality).
CONCLUSION: This scoping review found limited consideration of gender in TB 
interventions, with most studies addressing gender superficially by including 
female healthcare workers or sex-disaggregated results without rigorous design, 
analysis, or proposed recommendations relating to the influence of gender norms 
on access to TB care. There remains a significant gap in gender-transformative 
TB programming which risks perpetuating disparities in access and health 
outcomes across genders which will challenge global commitments to ending TB.
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BACKGROUND: Tuberculosis (TB) remains a significant public health issue, with an 
increasing impact among the elderly population. In Brazil, population aging 
poses additional challenges to disease control.
OBJECTIVE: To analyze the socioepidemiological and clinical profile, as well as 
the temporal and spatial dynamics of tuberculosis among individuals aged 60 
years or older in Brazil between 2001 and 2022.
METHODS: This ecological, population-based study used secondary data on TB cases 
among older adults reported to the Notifiable Diseases Information System 
(SINAN). Sociodemographic and clinical characteristics were described, and 
temporal trends were assessed using Joinpoint regression. Spatial dependence and 
clusters were analyzed using Global and Local Moran's I statistics.
RESULTS: A total of 228,912 TB cases were reported among older adults during the 
study period. Most cases occurred in males (65.8%), individuals aged 60-69 years 
(57.9%), Black and Brown individuals (46.3%), and those with low or no formal 
education (53.6%). There was an average annual reduction of 2.37% in TB 
incidence among the elderly in the country. Of the 27 federative units, 21 
showed a decreasing trend, particularly the Federal District (- 4.97%) and Goiás 
(- 4.03%). Six states showed a stationary trend (Acre, Roraima, Paraíba, 
Sergipe, Minas Gerais, and Espírito Santo), and none showed a significant 
increasing trend. Spatial analysis revealed a persistent concentration of 
high-priority municipalities, especially in the North and Northeast regions, 
which accounted for 25.4% of the cases.
CONCLUSIONS: Tuberculosis among older adults in Brazil demonstrated an overall 
declining trend over the past two decades, although with marked regional 
inequalities and persistent spatial concentration in historically vulnerable 
territories. These findings underscore the need for targeted strategies for 
surveillance, diagnosis, and care in priority territories, considering the 
specificities of population aging.
CLINICAL TRIAL NUMBER: Not applicable.
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BACKGROUND: Tuberculosis coinfection at HIV diagnosis drives early morbidity and 
mortality. We estimated tuberculosis prevalence at HIV diagnosis over two 
decades in a Spanish cohort and quantified its determinants and outcomes.
METHODS: We analyzed 19,058 ART-naive adults in CoRIS (2004-2024). Prevalent 
tuberculosis was defined as disease diagnosed from the date of HIV diagnosis up 
to six months after ART initiation. Predictors were identified using 
multivariable logistic regression; mortality was assessed using Kaplan-Meier and 
competing-risk methods RESULTS: Prevalence was 2.2% (426/19,058), declining from 
4.9% (2004-2008) to 0.8% (2019-2024), an 83% reduction (p<0.001). Despite this 
decline, affected individuals presented with increasingly advanced 
immunosuppression. Strong independent predictors included geographical origin 
(Sub-Saharan Africa OR=4.3; Latin America OR=1.6), positive TB screening 
(OR=7.5), viral load >1,000,000 copies/mL (OR=2.9), injection drug use (OR=2.9), 
and age ≥50 years (OR=6.7), whereas university education (OR=0.3) and CD4 ≥500 
cells/µL (OR=0.5) were protective. Model discrimination was good (AUC=0.84). 
Mortality was higher with tuberculosis (15.0% vs 4.1%; RR=3.6; 5-year survival 
87% vs 97%).
CONCLUSIONS: Although prevalence has declined substantially, tuberculosis at HIV 
diagnosis remains concentrated in high-risk groups and confers excess mortality. 
Targeted screening and prompt ART remain essential, particularly for migrants 
from high-burden regions.
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Background: Patients with latent tuberculosis infection are mainly asymptomatic, 
but they still carry a notable risk of developing active TB, particularly when 
the host becomes immunosuppressed. Hence, appropriate diagnosis and management 
for LTBI are essential. Tuberculin skin test (TST) and interferon-gamma release 
assays (IGRAs) are among the most commonly utilized methods for detecting LTBI. 
Until now, no agreement has been established regarding the most effective 
diagnostic test, either TST or IGRA, so our study aims to evaluate the 
diagnostic utility of TST versus IGRA in detecting LTBI. Methods: An extensive 
literature search was executed in several databases from inception till June 
2024. We included all the available studies that compared TST versus IGRA 
concurrently applied to the same study participants, utilizing one of the 
following proxy reference standards: previous contact with a tuberculosis 
patient, tuberculosis history, chest x-ray suggestive of tuberculosis, or a 
combination of them. The sensitivity (SN) and specificity (SP) were imputed with 
their 95% confidence interval (CI). A bivariate random-effects model within the 
OpenMeta-Analyst software was utilized for data analysis. Results: We included 
39 studies, and our primary analysis regarding LTBI revealed that TST has an SN 
of 0.320 (95% CI [0.254-0.393]) and an SP of 0.808 (95% CI [0.752-0.854]). 
Nevertheless, the IGRA exhibited a higher SN estimated at 0.362 (95% CI 
[0.295-0.434]) and a lower SP estimated at 0.758 (95% CI [0.700-0.808]). 
Regarding the adult population, TST consistently showed a lower SN and a higher 
SP relative to IGRA. However, within the pediatric population, TST showed higher 
SN and lower SP when compared to IGRA. Furthermore, TST also showed a lower SN 
and a higher SP within hemodialysis and organ transplant patients than IGRA. 
Conclusions: Our diagnostic test meta-analysis revealed that TST was associated 
with a lower SN and a higher SP than IGRA. Clinicians should interpret these 
findings with caution, considering the substantial heterogeneity observed across 
the included studies, the reliance on proxy reference standards, the potential 
influence of BCG vaccination status, and the considerable overlap in confidence 
intervals between TST and IGRA estimates across most analyses.
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BACKGROUND Tuberculosis remains to be the leading cause of 
mortality amongst infectious diseases with rifampicin being the cornerstone of 
treatment. However, subtherapeutic concentrations of rifampicin can contribute 
to treatment failure and drug resistance. Therapeutic drug monitoring (TDM) is 
essential but challenging in resource-limited settings. This study evaluated the 
analytical technique of rifampicin quantification using high-performance liquid 
chromatography (HPLC) from dried plasma spots (DPS), followed by a clinical 
validation comparing DPS and plasma samples to quantify rifampicin in patients 
with TB. METHODS An HPLC (with ultraviolet detector) assay was developed and validated to estimate rifampicin from DPS (prepared from Whatman® Grade 1 filter paper). Clinical validation involved 61 patients with TB, where the association and bias of rifampicin concentration between DPS and its respective plasma samples were estimated using weighted Deming regression and Bland-Altman analysis. RESULTS The DPS assay demonstrated an acceptable overall bias (range: -10.2% to 8.5%) and precision (intra-day and inter-day coefficient of variation < 7%) at different 
concentrations. Stability of rifampicin in DPS samples was established for up to 
12 days at room temperature. Clinical validation confirmed the need for a 
correction equation to predict plasma rifampicin concentration from the DPS 
concentration. The predictive model had a mean bias of 0.27 µg/mL, sensitivity 
of 93.8%, and specificity of 91.1% for identifying therapeutic concentrations 
(8-24 µg/mL). CONCLUSION DPS using Whatman® Grade 1 filter paper is a reliable and cost-effective alternative sampling strategy for TDM of rifampicin, particularly in resource-limited settings.
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BACKGROUND Rifamycin TB preventive treatment (TPT) is critical to TB elimination. However, clinicians may be reluctant to recommend it over concerns related to drug-drug interactions (DDI). In this secondary analysis of data from the 2R² randomised clinical trial (comparing standard dose rifampin to high-dose rifampin for TPT), we investigate if participants taking medications with potential rifampin DDI had similar TPT completion, safety, and follow-up visits compared to those without. METHODS Data on concomitant medications, adverse events, treatment completion, and follow-up visits were compared between participants with and without potential rifampin DDI. Analyses were conducted with R, reporting risk difference (RD) using g-computation with logistic regression. RESULTS 282 of 1,368 participants (21%) were taking essential medications with potential rifampin DDI. There was no RD in TPT completion (RD 0.04 [95% confidence interval (CI): -0.02; 0.09]) or adverse events (RD 0.02 [95% CI: -0.01; 0.06]) between participants with and without these medications. Individuals talking medications with potential DDI had a higher percentage of two or more unscheduled visits (12%) compared to those not taking them (5%) (P = 
0.0001). CONCLUSION In participants taking medications with potential rifampin DDI, rifampin TPT can be used safely without impacting completion rates. However, additional follow-up visits should be anticipated.
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BACKGROUND: Globally, the burden of tuberculosis falls more on men than women 
and children, and there are large gaps between men and women at all stages of 
exposure, disease incidence, and treatment. We examined the impact of addressing 
determinants of these gender gaps in Kenya, Malawi, Nigeria, and Uganda.
METHODS: We created a deterministic transmission model of tuberculosis, 
calibrated to country-specific data on prevalence, incidence, mortality, and 
notifications between 2010 and 2022. We examined the potential epidemiological 
impact of strategies to increase treatment coverage among men and decrease the 
effects of social and structural determinants that increase men's risk of 
developing TB. We investigated the impact (overall and by age and sex) on 
projected incidence and mortality in 2035, and notification rates between 2025 
and 2030.
RESULTS: Our modelling estimates that increasing treatment coverage among men 
could reduce incidence in 2035 between 2.4% [95% uncertainty interval 
(UI) 0.2-6.0%] in Malawi and 23.0% [UI 16.8-29.3%] in Nigeria. Reducing men's 
excess risk of tuberculosis could similarly reduce incidence in 2035 between 
9.8% [UI 7.5-12.6%] in Malawi and 30.1% [UI 24.1-40.5%] in Kenya. Impacts extend 
across the population with median estimates of country-level declines in 
incidence of between 0.9-17.8% and 1.4-22.2% in women and children, 
respectively, across the four countries.
CONCLUSIONS: Strategies that prioritise increasing tuberculosis treatment 
coverage among men and mitigating men's higher susceptibility to tuberculosis 
could reduce disease burden for men, women, and children. Such gender-responsive 
strategies are essential to ensure a person-centred tuberculosis response and 
accelerate global progress towards the EndTB targets.
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Although rifampicin is one of the main drugs in the treatment of tuberculosis, 
its potential for causing nephrotoxic reactions may lead to renal injury. In 
this paper, we present a 23-year-old man who was treated for pulmonary 
tuberculosis and who developed a nephrotoxic syndrome caused by rifampicin. This 
syndrome was defined by abdominal distension due to fluid retention, swelling in 
both legs, nephrotic range proteinuria and biopsy findings showing tubular 
atrophy and interstitial fibrosis. The nephrotoxicity developed after 
a prolonged, uninterrupted course of treatment with rifampicin. The patient was 
successfully treated for nephrotoxicity with corticosteroids, diuretics, albumin 
infusion and antihypertensive agents. We emphasize the need for clinicians to be 
aware of the risk of rifampicin nephrotoxicity, particularly in patients with 
pre-existing renal impairment.
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Osteoarticular tuberculosis infection in spine, hip, and knee is the most common 
bone and joint extrapulmonary tuberculosis (EPTB), accounting for 10-15% of all 
EPTB cases. The urgent need for new treatment strategies arises from the severe 
clinical consequences of delayed or misdiagnosed osteoarticular TB infections, 
compounded by the inadequacies of current oral antibiotic therapy. Local 
antibiotic delivery approaches using advanced biomimetic biomaterials as a 
carrier system provide an efficient alternative. Herein, we develop an 
injectable, biocompatible nanohydroxyapatite-based carrier system (Nanocement; 
NC), compositionally similar to natural bone mineral, to deliver two first-line 
anti-tuberculosis antibiotics, isoniazid and rifampicin locally. The NC carrier 
was characterised for physicochemical properties, in vitro biocompatibility and 
anti-mycobacterial activities using a virulent H37Rv strain of Mycobacterium 
tuberculosis. The antibiotic-loaded NC was finally implanted in the spine and 
tibia TB infection model developed in guinea pigs for 8 weeks, using oral 
antibiotic therapy as a control. The results showed that the antibiotic carrier 
system NC has enormous potential to provide an promising alternative to oral 
antibiotic therapy or could be more beneficial if combined with an oral regime. 
During the surgical debridement, an irregular dead space is created that require 
local infection control and support for early bone healing, rather than 
immediate structural restoration. As an injectable cement, NC is optimized to 
conform to these cavities, deliver sustained local anti-tubercular therapy, and 
provide an osteoconductive microenvironment that supports gradual bone 
regeneration. While its intrinsic mechanical properties may limit its use in 
large, critical defects requiring structural support, NC can be effectively 
applied in combination with fixation devices or secondary grafting strategies. 
STATEMENT OF SIGNIFICANCE: Osteoarticular tuberculosis remains a debilitating 
global health challenge, where delayed diagnosis and limited efficacy of 
systemic antibiotics often result in irreversible skeletal damage. This study 
explores the potential of an indigenously developed injectable 
nanohydroxyapatite-based "Nanocement" that locally co-delivers isoniazid and 
rifampicin while simultaneously acting as an osteoconductive bone filler. By 
directly targeting infectious bone lesions, this biomimetic carrier achieves 
potent and sustained anti-mycobacterial activity against virulent M. 
tuberculosis in vivo, while promoting bone healing in infectious lesions. This 
dual-action strategy offers a transformative alternative to conventional oral 
regimens and highlights a clinically translatable approach for treating complex 
bone infections.

Copyright © 2026. Published by Elsevier Inc.

DOI: 10.1016/j.actbio.2026.03.041
PMID: 41895421

15. Int J Paleopathol. 2026 Mar 26;53:27-37. doi: 10.1016/j.ijpp.2026.03.001. Online ahead of print.

Markers of tuberculous infection in 17th-century Lucca (central Italy): An 
investigation through granular impressions on the endocranial surface.

Giuffra V(1), Casa B(2), Fornaciari A(3), Minozzi S(4).

Author information:
(1)Division of Paleopathology, Department of Translational Research and New 
Technologies in Medicine and Surgery, University of Pisa, Via Roma 57, Pisa 
56126, Italy. Electronic address: valentina.giuffra@unipi.it.
(2)Division of Paleopathology, Department of Translational Research and New 
Technologies in Medicine and Surgery, University of Pisa, Via Roma 57, Pisa 
56126, Italy. Electronic address: bianca.casa@med.unipi.it.
(3)Division of Paleopathology, Department of Translational Research and New 
Technologies in Medicine and Surgery, University of Pisa, Via Roma 57, Pisa 
56126, Italy. Electronic address: antonio.fornaciari@unipi.it.
(4)Division of Paleopathology, Department of Translational Research and New 
Technologies in Medicine and Surgery, University of Pisa, Via Roma 57, Pisa 
56126, Italy. Electronic address: simona.minozzi@unipi.it.

OBJECTIVE: Granular impressions (GIs) on the endocranial surface have been 
regarded as evidence of tuberculous meningitis. However, recent studies suggest 
that these subtle lesions more likely reflect disseminated tuberculosis. This 
study examines the frequency of GIs in an epidemic skeletal assemblage from 
Lucca (Italy) dating to the 17th century CE.
MATERIALS: Excavations at the convent of St Francesco uncovered a cemetery 
archaeologically and historically linked to an epidemic outbreak, likely the 
plague of 1630-31. The assemblage comprises 98 individuals of poor preservation.
METHODS: Endocranial surfaces of 73 crania (25 preadults and 48 adults) were 
examined macroscopically and microscopically, and frequencies were calculated 
per individual and cranial bone.
RESULTS: GIs were observed in 53.4% of individuals, with adults showing a 
significantly higher frequency (66.6%) than preadults (28.0%). Overall, 30.2% 
(125/413) of cranial bones exhibited GIs. Adult cranial bones presented GIs 
(40.4%) more frequently than preadult (8.4%).
CONCLUSIONS: The high frequency of GIs in this skeletal assemblage is consistent 
with the hypothesis that these lesions represent a marker of tuberculous 
infection during bacteraemic spread, rather than the rare and rapidly fatal form 
of tuberculous meningitis.
SIGNIFICANCE: This study demonstrates that GIs can serve as markers of TB 
infection and, when found alongside other diagnostic skeletal lesions, may 
indicate active TB disease.
LIMITATIONS: The skeletal assemblage is relatively small, and the poor 
preservation of some bones limited the number of crania available.
SUGGESTIONS FOR FURTHER RESEARCH: Future research should expand the assessment 
of GIs in archaeological skeletal assemblages from different spatiotemporal 
contexts.
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BACKGROUND: Tuberculosis remains a major global health challenge, particularly 
in resource-limited settings where access to expert radiological interpretation 
is constrained. Artificial intelligence offers a promising solution to enhance 
diagnostic accuracy and efficiency in TB screening.
AIM: This study aimed to evaluate the diagnostic performance of an AI-based 
system compared to a radiologist in screening for TB using chest X-rays from 
1,010 patients.
METHODS: Patients were adults ≥18 years with suspected TB in a high-burden 
setting. GeneXpert MTB/RIF served as reference to assess accuracy, sensitivity, 
specificity, PPV, NPV, and AUC for radiologist and AI TB predictions. 
Comparisons used McNemar's test and Cohen's kappa to evaluate agreement and 
significance of differences.
RESULTS: The AI system demonstrated superior performance with an accuracy of 
91%, sensitivity of 86%, specificity of 93%, PPV of 85%, NPV of 94%, and AUC of 
0.90. In contrast, the radiologist achieved an accuracy of 86%, sensitivity of 
84%, specificity of 87%, PPV of 76%, NPV of 92%, and AUC of 0.86. McNemar's test 
revealed a statistically significant difference between the two modalities 
(p = 0.0021). Cohen's kappa indicated substantial agreement between AI and 
GeneXpert MTB/RIF result (κ = 0.79), moderate agreement for the radiologist and 
GeneXpert MTB/RIF result (κ = 0.69), and moderate agreement between radiologist 
and AI predictions (κ = 0.53).
CONCLUSION: The AI system outperformed the radiologist in TB screening, 
demonstrating higher diagnostic accuracy and agreement with GeneXpert MTB/RIF 
result. These findings support the integration of AI into TB screening 
workflows, particularly in settings with limited access to expert radiological 
interpretation.
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The Bacille Calmette-Guérin (BCG) vaccine remains essential for preventing 
severe pediatric tuberculosis (TB). This review compares BCG policies in Korea, 
Japan, and Taiwan - three low-burden countries with differing strategies. 
Notably, Taiwan and Japan have delayed vaccination to 5-8 months specifically to 
mitigate osteitis risks, whereas Korea retains a schedule before four weeks. 
Despite these variations in timing and vaccine strains, all three nations 
maintain >95% coverage and have effectively eliminated severe pediatric TB. 
These outcomes suggest that varying delivery models can achieve comparable 
success. However, as epidemiological landscapes transition, the focus must shift 
toward enhanced safety surveillance and programmatic precision. Reassessing 
vaccination policies is crucial to minimize adverse events while maintaining 
protection against severe disease in low-burden settings.
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BACKGROUND: Household poverty, malnutrition, overcrowding, and HIV infection 
place orphans and vulnerable children (OVC) at increased risk of tuberculosis 
(TB) disease and other adverse health outcomes. We integrated TB and OVC 
services in Uganda, comparing TB screening, diagnostic, and treatment outcomes 
before (October 2021-September 2022) and after (October 2022-September 2023) 
integration.
METHODS: At baseline, TB services included passive TB screening for OVC program 
beneficiaries living with HIV. During implementation, community-based staff 
conducted in-home TB screening and specimen collection, accompanied by 
beneficiaries to health facilities, followed up diagnostic results, and provided 
adherence counselling. We compare screening, diagnosis, and treatment for TB 
before and after program integration using chi-square and Fisher's exact tests 
to assess strength of associations.
RESULTS: Following integration, household members were three times more likely 
to be screened for TB [RR: 3.13, 95% CI: 3.06-3.2, P < 0.0001] and 10 times more 
likely to be diagnosed with TB (RR: 10.00, 95% CI: 3.61-27.68, P < 0.0001). 
Among 46 beneficiaries screening positive prior to integration, only four (9%) 
received TB diagnostic evaluation compared with 198/198 (100%) following 
integration (P < 0.0001). At baseline, all beneficiaries evaluated (4/4, 100%) 
were diagnosed with TB, compared to 25% (49/198) following integration. All 
beneficiaries initiating treatment completed it during both time periods.
CONCLUSION: Integrating TB services into OVC programming increased TB screening, 
diagnostic investigation, and case-finding among beneficiaries. These gains 
highlight the impact of harnessing OVC resources to address gaps in TB care, 
especially among populations that may face barriers to seeking care at a health 
facility.
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Tuberculosis affects 10 million people around the world, for this reason, the 
development of new drugs against M. tuberculosis (Mtb) is an urgent issue. Enoyl 
ACP reductase (InhA) is a relevant biological target because it's the role in 
the synthesis of mycolic acid, the building block of the cell wall. Here, we 
propose new anti-tuberculosis candidates based on a family of tested InhA 
pyrrolidine-carboxamides. The strategy starts building QSAR models using, for 
the first time, a set of topological-descriptors from QTAIM (LDMtrace, Ndeloc, 
Ntotal, and Max_eigenv), hydrogen bond energy (HB) of Docking simulations, and 
standard QSAR molecular-descriptors (MATS4m, VE1_Dzp, and RDF70m). The model 
with the best performance displays robust external and internal validation 
parameters. Finally, based on the most reliable QSAR model, a set of new 
molecules were proposed; six of them (p69, p71, p73, p75, p77, and p78) show an 
efficient calculated IC50 and adequate ADMET properties, suggesting an enhanced 
biological activity. Molecular Dynamics and MM/PBSA results show that p71 is the 
most reliable candidate for the inhibition of InhA, displaying a stable complex 
p71-InhA along 200 ns of simulation and a negative free binding energy, 
∆Gbinding < 0.
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The global emergence of drug-resistant Mycobacterium tuberculosis (Mtb) 
necessitates the urgent discovery of novel anti-tuberculosis agents. 
Philadelphus tenuifolius Rupr., a Korean aromatic herb, has been historically 
recognized for its traditional medicinal uses. This study aimed to 
scientifically investigate the anti-tuberculosis (TB) potential of the P. 
tenuifolius leaf extract (PT-LE) and elucidate its underlying mechanism of 
action. PT-LE was prepared by 50% ethanolic extraction. Its anti-TB activity was 
evaluated against intracellular Mtb in BMDMs. Mechanistic studies focused on the 
activation of the MAPK pathway and autophagy flux. Synergistic effects with 
conventional anti-TB drugs were also assessed. For the in vivo evaluation, 
Mtb-infected mice were orally treated daily with PT-LE (100 mg/kg), followed by 
the determination of the lung bacterial burden. PT-LE exhibits negligible host 
cell cytotoxicity and effectively reduced the bacterial load of intracellular 
Mtb within macrophages. Mechanistically, PT-LE was shown to significantly 
activate the MAPK signaling pathway, which subsequently enhanced autophagy flux 
- a critical host defense mechanism against Mtb. Furthermore, PT-LE demonstrated 
potent synergistic activity with existing anti-TB drugs and modulated the host 
immune response by increasing the production of the chemokine MCP-1. Critically, 
the in vivo experiments showed that oral administration of PT-LE significantly 
reduced the Mtb bacterial burden in the lungs of infected mice. These findings 
reveal a novel anti-TB function of PT-LE, which operates by enhancing host 
autophagy and immunity. PT-LE represents a promising and effective host-directed 
therapeutic candidate for both drug-sensitive and drug-resistant tuberculosis.
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Climate change increasingly threatens progress in tuberculosis (TB) control by 
exacerbating food insecurity, disrupting health systems, and driving population 
displacement, particularly in resource-constrained settings. Although a growing 
body of literature links climate stressors to adverse TB outcomes, most existing 
research remains descriptive and provides limited guidance on how TB programs 
can adapt service delivery under worsening environmental conditions. This review 
examines how implementation science can address this evidence-to-practice gap 
and advance a climate-adaptive TB agenda. Drawing on the recently published 
World Health Organization's Climate Change and Tuberculosis Analytical 
Framework, we synthesize evidence on key climate-related pathways affecting TB 
vulnerability and highlight persistent gaps in data on the feasibility, 
acceptability, and effectiveness of adaptive interventions. We describe how 
implementation science frameworks and methods, including stakeholder-engaged 
approaches, mixed methods research, and evaluation of implementation outcomes, 
can guide the design, evaluation, and scale-up of climate-adaptive strategies. 
We conclude that embedding implementation science within climate-TB research is 
essential to move beyond documenting climate impacts toward actionable, 
equitable, and sustainable public health solutions, and to support resilient TB 
programs in the context of accelerating climate change.
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BACKGROUND: Colombia's prolonged armed conflict has significantly impacted 
public health. This study constructs a municipal-level armed conflict intensity 
index for Colombia (2008-2019) and assess inequalities in tuberculosis (TB) case 
notifications, mortality and fatality rates across levels of conflict intensity.
METHODS: This retrospective ecological study included 1122 Colombian 
municipalities from 2008 to 2019. Data on conflict were obtained from the 
National Observatory of Historical Memory, and TB mortality and morbidity data 
were sourced from the National Public Health Surveillance System. A Conflict 
Intensity Index (CII), summarising intensity of armed conflict at the municipal 
level by ranking municipalities, was estimated using principal component 
analysis (PCA) to analyse two time periods (2008-2013 and 2014-2019). 
Age-adjusted and sex-adjusted TB rates were calculated, and disparities were 
assessed using the Relative Index of Inequality (RII) and Slope Index of 
Inequality.
RESULTS: Areas with higher conflict intensity showed a greater TB burden in both 
mortality and case notifications. Although TB notification rates decreased by 
16% nationally over the study period, this reduction was not evenly distributed, 
and inequalities persisted, with TB notifications and mortality concentrated in 
high-conflict areas. Children under 1 year faced the highest inequities, with an 
RII of 1.39, indicating a 39% higher likelihood of TB in these areas. Women also 
exhibited sustained disparities, and high-conflict municipalities continued to 
have elevated mortality rates despite a national reduction of 9%.
CONCLUSION: The impact of armed conflict on TB was not uniform across all 
settings. Persistent inequalities affecting young children and women in 
high-conflict municipalities highlight the need for territorially differentiated 
TB control strategies. Integrating conflict-sensitive approaches into TB 
surveillance, prevention and care is essential to reduce inequities and 
translate epidemiological evidence into effective public health action.
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BACKGROUND: To understand how lung pathology relates to symptoms, microbiology, 
and progression risk in tuberculosis and to advance diagnostic development, we 
determined the frequency at screening of tuberculosis-consistent lesions in 
asymptomatic individuals within 5 years of tuberculosis diagnosis using highly 
sensitive imaging ([18F]-fluorodeoxyglucose PET-CT) and compared with chest 
x-ray computer-aided detection (CAD).
METHODS: We enrolled a prospective longitudinal cohort in Khayelitsha, Cape 
Town, South Africa, of asymptomatic, HIV-uninfected contacts aged 18-65 years of 
patients with rifampicin-resistant tuberculosis, a tuberculosis high-risk group 
not eligible for chemoprophylaxis. Participants underwent baseline PET-CT, chest 
x-ray, phlebotomy, and intensive sputum collection, and were classified into 
four PET-CT lung categories: consistent with tuberculosis, inactive 
tuberculosis, other lesions, and normal. Chest x-ray was processed by three 
types of CAD software (CAD4TB [version 7.0], qXR [version 3.0.0], and Lunit 
[version 3.1.4.111]). Follow-up included symptom-agnostic tuberculosis screening 
(23-38 months) and provincial register review (≤74 months), and a subgroup had 
repeat PET-CT (5-15 months). Tuberculosis was defined as bacteriologically 
confirmed or clinically diagnosed. The primary outcome measures were hazard 
ratio (HR) for tuberculosis diagnosis and treatment by baseline PET-CT lung 
abnormality category with normal as the reference group, and diagnostic 
performance of chest x-ray CAD software using area under the receiver operator 
characteristic curve (AUC).
FINDINGS: 250 asymptomatic adults were enrolled between March 3, 2015, and Oct 
11, 2017, irrespective of tuberculosis history or previous infection, and 
followed up for 1107 person-years (median 4·7 years [IQR 4·0-5·1]). 18 (7%) 
participants were treated for tuberculosis (16 [89%] of 18 bacteriologically 
confirmed). Six of 18 participants were diagnosed at baseline (four requiring 
induced sputum culture) and 12 of 18 after a median of 32 months (IQR 12-35). By 
baseline PET-CT category, tuberculosis was diagnosed and treated in 12 (41%) of 
29 participants with scans consistent with tuberculosis, two (7%) of 30 with 
scans consistent with inactive tuberculosis, two (2%) of 83 with scans showing 
other lesions, and two (2%) of 108 with scans showing normal lungs. Participants 
with baseline PET-CT scans consistent with tuberculosis had the highest risk of 
5-year tuberculosis diagnosis (HR 28·54 [95% CI 6·37-127·81] compared with those with scans showing normal lungs, p<0·0001), with no significant risk for scans consistent with inactive tuberculosis (3·55 [0·50-25·21], p=0·21) or other lung lesions (1·30 [0·18-9·23], p=0·79). 11 (69%) of the 16 participants with bacteriologically confirmed tuberculosis were asymptomatic at bacteriological confirmation, and ten (91%) of 11 had baseline PET-CT scans consistent with tuberculosis. Using baseline PET-CT classification as reference, the AUC for chest x-ray CAD software ranged from 0·86 (95% CI 0·72-0·99) to 0·89 (0·75-1·00) for bacteriologically confirmed tuberculosis.
INTERPRETATION: Most adult asymptomatic contacts diagnosed with tuberculosis 
over 5 years had baseline radiographically evident disease, not radiographically 
negative incipient tuberculosis. Although PET-CT is not feasible for routine 
screening, it provides a highly sensitive reference benchmark for diagnostic 
development, with chest x-ray CAD performing comparatively well.
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Each year, an estimated 1·9 million children (aged 0-9 years) and adolescents 
(aged 10-19 years) develop tuberculosis disease. Tuberculosis ranks among the 
top ten causes of death in children younger than 5 years. The primary driver of 
tuberculosis-related mortality in children and young adolescents is the failure 
to detect and treat the disease; more than 95% of tuberculosis deaths occur in 
children who were never initiated on tuberculosis treatment. To increase the 
quantity and quality of tuberculosis research required to strengthen clinical 
care and public health practice, the Child and Adolescent TB Working Group and 
its Secretariat at the WHO led a modified Delphi consensus process to generate 
core research principles and priorities along each step of the tuberculosis care 
cascade. An 11-member writing group drafted an initial list of principles and 
priorities, which were ranked by members of the consensus panel in each Delphi 
round. Principles and priorities that did not meet the consensus threshold were 
modified based on written qualitative feedback from the consensus panel and 
one-time input from other members of the Child and Adolescent TB Working Group 
at the group's 2024 annual meeting. Eight research principles and 21 research 
priorities emerged from two Delphi rounds. The research priorities have strong 
potential for translation into interventions, particularly in relation to 
diagnostics, shorter regimens, and tuberculous meningitis. With recently reduced 
tuberculosis research funding, these principles and priorities will focus 
research efforts to maximise clinical and public health impact.
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INTRODUCTION: Tuberculosis (TB) remains a leading infectious disease worldwide, 
with Ethiopia among the highest-burden countries. Laryngeal tuberculosis is 
rare, accounting for less than 1%-2% of TB cases and typically affects the 
posterior glottis and true vocal cords. However, atypical involvement of the 
subglottic region is uncommon and can closely resemble laryngeal carcinoma both 
clinically and radiologically, posing a significant diagnostic challenge.
CASE PRESENTATION: We report a 64-year-old man with a 1-year history of 
progressive hoarseness. Neck CT demonstrated asymmetric mucosal thickening and 
enhancement of the glottis with anterior subglottic extension, along with a 
rim-enhancing necrotic prelaryngeal node which are findings highly suggestive of 
malignancy. Chest CT revealed right upper lobe cavitation, nodularity and 
tree-in-bud opacities consistent with active pulmonary tuberculosis. GeneXpert 
MTB/RIF confirmed Mycobacterium tuberculosis, and laryngeal biopsy revealed 
caseating granulomatous inflammation with acid-fast bacilli. A diagnosis of 
concomitant pulmonary and laryngeal tuberculosis was established, and the 
patient was started on standard first-line anti-tubercular therapy.
DISCUSSION: Laryngeal tuberculosis typically involves the posterior glottis, but 
in this case, anterior subglottic disease with necrotic nodal involvement 
created strong radiologic overlap with carcinoma. Recognition of such atypical 
patterns is crucial, especially in endemic regions, as misdiagnosis may lead to 
unnecessary surgical interventions.
CONCLUSION: Persistent hoarseness with mass-like laryngeal lesions should prompt 
consideration of tuberculosis in endemic settings. Radiologists play a key role 
in identifying suggestive features and integrating them with pulmonary imaging 
and microbiologic results to ensure accurate diagnosis and timely treatment.
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Co-infections with Mycobacterium tuberculosis (Mtb) and HIV-1 present a critical 
health challenge and require treatment for patient survival. We found that human 
M1 macrophages inhibit Mtb growth, while M2 macrophages, characterized by 
elevated Sirt2 expression, permit Mtb growth. Further, we found that HIV-1 
augmented Sirt2 gene expression in MФs. Therefore, we explored the therapeutic 
potential of sirtuin-modulating drugs using human MФs. Sirtinol, a Sirt2 
inhibitor, significantly reduced HIV-1 growth in M0, M1, and M2-MФs by >1 log10 
over 7 days. Conversely, individual doses of resveratrol and SRT1460, which 
activate Sirt1, did not affect HIV-1. However, their combination showed a strong 
synergistic inhibition of HIV-1. The combination of sirtinol with resveratrol 
was neither synergistic nor antagonistic. Sirtinol upregulated iNOS and ATG5 
mRNA in HIV-1 infected MФs in a phenotype-dependent manner. In a humanized mouse 
model (Hu-NSG-SGM3) co-infected with Mtb H37Rv and the HIV-1 BAL strain, 
treatment with sirtinol alone, or in combination with combination antiretroviral 
therapy (cART), showed promising results; sirtinol alone reduced Mtb growth, 
while its combination with cART effectively inhibited HIV-1 replication in the 
organs. We propose that Sirt2 blockade and Sirt1-activation represent a novel 
dual therapeutic strategy for treating HIV-1 and Mtb co-infections.
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Existing research highlights TB's economic and social stigma burdens and impacts 
behavior in households, but virtually unexplored is the dynamics of TB and 
parenthood. This qualitative study examines the interplay between TB diagnosis 
and treatment, and parenting experiences, focusing on the intersections of 
individual agency, societal expectations, and access to resources. From March 
2021 to January 2022, we conducted in-depth interviews with 98 TB patients in 
Buffalo City, South Africa, including 44 mothers and 54 fathers. Guided by the 
Network-Individual-Resource (NIR) model, we applied layered coding, memoing, and 
causal mapping to analyze experiences through the lens of agency and societal 
expectations. Mothers reported primary caregiving responsibilities, drawing 
motivation from their children, and relying on multigenerational family support 
for childcare and treatment-adherence. Children frequently provided emotional 
and practical care, such as cooking and medication reminders. Fathers more often 
distanced themselves to protect families from infection, faced isolation, and 
struggled to fulfill provider roles due to job loss. Extended family support for 
fathers was limited, with financial pressures exacerbating treatment challenges. 
These results illustrate how gender norms and resources structure the TB 
experience. Strengthening maternal caregiving networks and reimagining 
fatherhood beyond economic provision can foster better adherence and more 
equitable health outcomes.
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A vegan Indian woman in her late 20s was diagnosed with pulmonary tuberculosis. 
Imaging revealed a solitary hepatic mass five months after the initiation of 
antituberculosis therapy. Contrast-enhanced ultrasonography cannot distinguish 
between inflammation and malignancy. A biopsy revealed epithelioid cell 
granulomas without caseous necrosis, while a smear, culture, and PCR were 
negative. The therapy was continued without modification, and the hepatic lesion 
regressed within 7 months, consistent with a hepatic paradoxical reaction. This 
case illustrates that a new solitary hepatic mass emerging during 
antituberculosis therapy may represent a paradoxical reaction, and recognition 
of this entity may help clinicians avoid unnecessary regimen changes and 
invasive interventions, such as surgical resection.
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INTRODUCTION: Spondylodiscitis is an infection of the vertebral bodies, most 
commonly caused by pyogenic bacteria, Mycobacterium tuberculosis and Brucella 
spp. The infection is usually spread by hematologic route. The aim of this study 
was to compare the clinical, laboratory and radiologic characteristics of 
patients diagnosed with tuberculous (TS), brucellar (BS) and pyogenic (PS) 
spondylodiscitis.
MATERIALS AND METHODS: Between 2010 and 2024, 114 adult patients with 
spondylodiscitis were evaluated retrospectively. Diagnoses were based on 
microbiologic and radiologic findings. Clinical improvement, treatment response 
and radiological improvement were analysed. In statistical analysis, p < 0.05 
was considered significant.
RESULTS: PS was diagnosed in 78% of the patients, TS in 16% and BS in 6%. The 
duration of complaints was longer and night sweats were more frequent in the TS 
group. Leucocytosis was significant in the PS group. Thoracic involvement and 
presence of abscess were more common in the TS group. There was no significant 
difference between the groups in terms of sequelae, death and radiologic 
recovery time.
DISCUSSION: TS can be differentiated by longer symptom duration, night sweats, 
thoracic involvement and presence of abscess. S. aureus is the causative agent 
in most pyogenic cases. Clinical, laboratory and radiologic findings are 
important in guiding diagnosis and treatment.
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Tuberculosis (TB) remains a leading cause of morbidity and mortality worldwide, 
with persistent losses across the care cascade from screening and diagnosis to 
treatment completion and prevention. While TB programs have largely focused on 
disease control and individual patients, many barriers to care arise at the 
household level, including stigma, financial strain, caregiving demands, and 
limited access to information and support. Family-centered care (FCC), which 
engages families as active partners through shared decision-making, respect, and 
tailored support, has improved outcomes in other health areas but has not been 
systematically applied to TB. Here, we argue that integrating FCC into TB care 
can reduce losses across the cascade and improve outcomes for individuals and 
households. FCC offers a unifying framework to strengthen engagement, equity, 
and continuity of care. It can address key barriers by promoting tailored 
education, shared treatment planning, household involvement, and coordinated 
social, economic, and clinical supports across prevention, diagnosis, treatment, 
and follow-up. Drawing on existing evidence and case vignettes, we outline 
practical strategies to align FCC principles with TB program activities. We also 
highlight key considerations for implementation, including workforce training, 
community partnerships, resource needs, and potential trade-offs such as 
caregiver burden or unintended stigma, underscoring the importance of 
context-specific adaptation. Adopting a family-centered approach provides a 
pragmatic pathway to strengthen TB programs, enhance patient and household 
experiences, and accelerate progress toward TB elimination.
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BACKGROUND: Tuberculosis in immunosuppressed individuals frequently presents 
atypically and may produce false-negative screening results, delaying diagnosis. 
Hyponatremia and features of inappropriate antidiuretic hormone secretion can 
mimic paraneoplastic processes, further complicating the clinical picture. This 
case describes the challenges of diagnosing tuberculosis in a patient receiving 
prolonged corticosteroid therapy.
CASE PRESENTATION: A 74-year-old East Asian woman with long-standing myasthenia 
gravis treated with prednisone presented with 1 month of progressive weakness, 
weight loss, gastrointestinal symptoms, cough, shortness of breath, and 
persistent hyponatremia. Coronavirus disease screening and tuberculin skin 
testing were negative. Chest imaging revealed a right upper-lobe mass and 
diffuse pulmonary nodules concerning malignancy. Lung biopsy demonstrated 
necrotizing granulomatous inflammation, and acid-fast staining of sputum, stool, 
and ileal tissue confirmed tuberculosis with extrapulmonary ileal involvement. 
Shortly after initiation of first-line antituberculosis therapy, she developed 
significant liver injury requiring modification of the regimen. Although she 
initially improved, she returned 20 days after discharge with abdominal 
distension and pain due to tuberculosis-associated peritonitis and small-bowel 
obstruction, necessitating surgical resection.
CONCLUSION: Negative screening results cannot reliably exclude tuberculosis in 
immunosuppressed patients. The combination of hyponatremia, nonspecific 
constitutional symptoms, and atypical pulmonary imaging should prompt early 
microbiologic evaluation to prevent delay, dissemination, and severe 
complications.
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BACKGROUND: Tuberculosis (TB) remains a global health threat, with millions of 
new infections annually. While most infected individuals remain asymptomatic, a 
subset progresses to active disease. Effective tests predicting TB progression 
are urgently needed to enhance prevention strategies and reduce the global TB 
burden.
OBJECTIVE: To evaluate biomarker-based tests designed to predict progression 
from TB infection to active disease.
METHODS: We conducted a systematic literature search of four electronic 
databases for studies published between 2016, when the first trial evaluating 
biomarker-based tests for TB progression was published, and 2024. Quality 
assessment was performed using QUADAS-2 (Quality Assessment of Diagnostic 
Accuracy Studies 2). Data on study design, population, biomarkers, and 
diagnostic accuracy were extracted and synthesised narratively.
RESULTS: 19 studies were included, reporting 70 biomarker-based tests for 
predicting TB progression. These included 23 gene signatures, 14 protein 
signatures and 33 cytokines/chemokines. Heterogeneity in study populations, 
methodologies and outcome definitions precluded direct comparisons. Many studies 
lacked transparency in reporting key population characteristics, reference 
standards and diagnostic accuracy outcomes, limiting clinical applicability. 
Most tests demonstrated only moderate predictive accuracy, with no single 
biomarker approach emerging as a definitive tool for clinical use.
CONCLUSIONS: No biomarker-based test to predict TB progression is currently 
ready for clinical implementation. Standardised methodologies, larger validation 
studies and improved reporting transparency are necessary to advance TB 
diagnostics and improve early detection efforts. Future research should 
prioritise refining tests for TB progression by improving their predictive 
accuracy, identifying appropriate target populations and evaluating their 
cost-effectiveness and feasibility for integration into TB prevention 
programmes, particularly in high-burden settings.
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Tuberculosis (TB) deaths occur early, mainly during the two months comprising 
the intensive treatment phase compared to other causes of death. Understanding 
the distinct TB mortality patterns provides more effective health care for 
specific groups. This study aimed to apply a data mining technique to examine 
whether there are distinct mortality patterns associated with diverse patient 
profiles within a cohort notified with TB in the city of Rio de Janeiro, Brazil. 
This was a retrospective cohort study using a probabilistic linkage between the 
Brazilian Information System for Notifiable Diseases (SINAN) and the Brazilian 
Mortality Information System (SIM). An association rule data mining technique 
was applied using the Apriori algorithm to evaluate patterns associated with 
causes of death. TB deaths were associated with adult men with short survival 
time. Deaths from AIDS with TB occurred during the treatment period and were 
more associated with women. In contrast, deaths from AIDS without a mention of 
TB were more frequent among younger men and Black/Mixed-race adults. Deaths from 
external causes occurred later, one year after diagnosis, and were related to 
young men. Deaths from other causes that were linked to longer survivals were 
associated with older white individuals with higher education. The Apriori 
algorithm provided the extraction of relevant knowledge from secondary data, 
such as identifying distinct subgroups of people who can benefit from specific 
actions, with a consequent positive effect for TB control.
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Rifampicin induces ABCB1 (coding for P-glycoprotein; P-gp) in enterocytes or 
hepatocytes, lowering drug levels and efficacy. However, there is no induction 
data for macrophages, the primary site of rifampicin's anti-tuberculosis action. 
THP-1 cells were differentiated (200 nM phorbol 12-myristate-13-acetate; 72 h) 
and polarized to M1 macrophages (50 ng/mL lipopolysaccharide (LPS), 20 ng/mL 
interferon-gamma (IFNγ); 48 h) or M2 macrophages (20 ng/mL interleukin 4 (IL-4) and interleukin 13 (IL-13) each; 48 h). Peripheral blood mononuclear cells 
(PBMC) from a healthy volunteer were differentiated using a commercial kit and 
polarized to M1 (10 ng/mL LPS and 50 ng/mL IFNγ; 72 h) or to M2 cells (20 ng/mL IL-4 and IL-13 each; 72 h). Polarized macrophages were exposed to 10 µM rifampicin for 1 week and mRNA levels of ABCB1, ABCG2 (coding for breast cancer resistance protein), and SLCO2B1 (coding for organic anion-transporting 
polypeptide 2B1) were evaluated by quantitative real-time polymerase chain 
reaction. P-gp protein levels were evaluated by Western blot 
analysis. Rifampicin enhanced ABCB1 in THP-1-derived M1 cells (fivefold) and M2 
cells (sixfold; protein increased by 50%), but not in PBMC-derived macrophages 
(linear regression model). However, this effect was not significant in the 
three-way ANOVA, given the strong influence of macrophage polarization (M1 vs. 
M2) and macrophage source (THP-1 vs. PBMC). ABCG2 was enhanced twofold in 
THP-1-derived M2 cells (linear regression model), while SLCO2B1 remained 
unaffected by rifampicin. In conclusion, ABCB1 expression in macrophages differs 
by the cell model (THP-1 cell line vs. primary PBMC) and the polarization 
phenotype (M1 vs. M2). Strong rifampicin-mediated enhancements of ABCB1 were 
only observed in THP-1-derived M1 and M2 cells.
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Mycobacteria, including the tuberculosis pathogen Mycobacterium tuberculosis, 
are enclosed by a highly complex cell envelope with an outer membrane, or 
mycomembrane, which provides extraordinary protection from antibiotics and other 
stresses. The inner leaflet of the mycomembrane consists of 
arabinogalactan-linked mycolate (AGM), which is an enormous glycoconjugate 
comprising mycolic acids esterified to terminal D-arabinofuranosyl residues of 
an underlying arabinogalactan-peptidoglycan complex, also referred to as the 
mycoloyl-arabinogalactan-peptidoglycan (mAGP) complex. Whereas AGM biosynthesis 
is comparatively well characterized, less is known about AGM degradation by 
endogenous or exogenous factors. To facilitate studies on AGM breakdown by 
hydrolytic enzymes, here we synthesized fluorescence resonance energy transfer 
(FRET)-based mono- and disaccharide probes that mimic fragments of AGM and are 
designed to fluoresce upon cleavage. We devised a synthetic route that 
established the glycolipid core with the desired regio- and stereochemistry and 
allowed late-stage selective functionalization of the core with a FRET pair. Our 
data show that the intact FRET-AGM probes exist in a fluorescence-quenched 
state, but when exposed to lysin B (LysB), an AGM-degrading mycobacteriophage 
hydrolase with therapeutic relevance, the probes were activated through lipid 
ester hydrolysis, thereby generating fluorescence signal. FRET-AGM probes were 
activated by known mycomembrane glycolipid hydrolases, but not by several other 
types of hydrolases, demonstrating specificity. FRET-AGM probes may be useful in 
the future for identifying novel AGM hydrolases and quantitatively monitoring 
the activity of AGM hydrolases, which could provide insights into mycomembrane 
degradative processes and aid in tuberculosis therapeutic development.
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BACKGROUND: Rifampicin-resistant tuberculosis (RR-TB) remains a major public 
health concern, particularly in African populations where undernutrition is 
common. Many participants with RR-TB initiate treatment with a low body mass 
index (BMI), which has been linked to higher mortality and treatment failure.
METHODS: This retrospective study analysed data from 895 participants diagnosed 
with rifampicin-resistant tuberculosis (RR-TB) enrolled across five clinical 
trials conducted between 2009 and 2024 in KwaZulu Natal, South Africa. 
Participants were classified by BMI (normal weight, overweight, and 
underweight). Cox proportional hazards regression models assessed the 
relationship between baseline BMI and treatment outcomes, adjusting for 
potential confounders.
RESULTS: At baseline, 51% (542/894) of the participants had a normal weight, 16% 
were overweight, and 34% were underweight. The majority were people living with 
HIV (PLWHA) (85%) (761/895); 89% (675/761) were on ART, and 51% (240/475) had a 
suppressed viral load. At day 400, underweight participants had a higher 
mortality rate per 100 person-years (14.86, 95% CI: 8.13-24.94) compared to 
those with normal weight (6.27, 95% CI: 3.00-11.52) and overweight individuals 
(2.06, 95% CI: 0.05-11.50). Underweight participants had an increased risk of 
unfavourable outcomes (HR = 1.85, 95% CI = 1.35-2.53, p < 0.001), while 
overweight participants had a reduced risk (HR = 0.39, 95% CI = 0.31-0.97, 
p = 0.040). Unsuppressed viral load (HR = 1.77, 95% CI = 1.14-2.73, p = 0.011) 
and absence of ART (HR = 3.00, 95% CI = 1.62-5.55, p < 0.001) were significant 
risk factors.
CONCLUSION: Low BMI is a strong predictor of poor treatment outcomes for RR-TB. 
Nutritional assessment and interventions should be integrated into RR-TB 
management procedures to improve patient outcomes.
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About two billion people are latently infected with Mycobacterium tuberculosis 
(Mtb), which can reside in multiple organs, including the lymphatics. The risk 
of latent Mtb infection (LTBI) reactivation increases with immunosuppression, 
such as HIV coinfection, yet the immunological correlates that maintain LTBI 
remain largely elusive. Using a mouse model of contained lymphatic Mtb infection 
we dissect the drivers of containment versus reactivation. We show that 
immunosuppression-induced dissemination of lymphatic Mtb and ensuing progressive 
disease can be prevented by vaccination with BCG or recombinant BCG even in the 
absence of CD4+ T cells. Multi-parameter imaging, spatial transcriptomics and 
network analysis reveal that anti-CD4-mediated immunosuppression triggers 
distinct repositioning of non-CD4 immune cells at the edge of TB lesions in 
cervical lymph nodes. Although B cell numbers increase, they prove dispensable 
for Mtb containment during CD4+ T cell loss. Using immune cell-deficient mice, 
cell depletion and adoptive transfers, we reveal that CD8+ T cells mediate 
vaccination-induced prevention of Mtb dissemination in the absence of CD4+ T 
cells, informing LTBI management in immunocompromised individuals.
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Infectious diseases have affected humanity for millennia and are among the 
strongest selective forces. Tuberculosis (TB) is an ancient disease, caused by 
the human-adapted members of the Mycobacterium tuberculosis complex (MTBC). The 
outcome of TB infection and disease is highly variable, and co-evolution between 
human populations and MTBC strains may account for some of this variability. 
Particular human genetic ancestries have been associated with higher 
susceptibility to TB, but sociodemographic aspects of the disease can confound 
such associations. Here, we studied 1000 TB patients from Dar es Salaam, 
Tanzania, together with their respective MTBC isolates, by combining human and 
bacterial genomics with clinical data. We found that the genetic background of 
the TB patient population was strongly influenced by migrations of 
Bantu-speaking populations from West Africa, which contrasts with the 
corresponding MTBC genotypes that were mainly introduced from outside Africa. 
These findings suggest a recent evolutionary history of co-existence between the 
human and MTBC populations in Dar es Salaam. We detected no evidence of an 
effect of human genetic ancestry, or MTBC phylogenetic diversity alone, nor 
their interaction, on TB disease severity. There was also no evidence of an 
association between human variation genome-wide and TB disease severity. 
Treatment-seeking, social, and environmental factors are likely to be the main 
determinants of disease severity at the point of care in this patient 
population.

© 2025, Zwyer et al.

DOI: 10.7554/eLife.103533
PMCID: PMC13012724
PMID: 41875029 [Indexed for MEDLINE]

48. N Engl J Med. 2026 Mar 24. doi: 10.1056/NEJMc2506284. Online ahead of print.

Tuberculosis Cases and Deaths Averted by PEPFAR.

Smith JP(1), O'Connor S(1), Date A(1), Moonan PK(1).

Author information:
(1)Centers for Disease Control and Prevention, Atlanta.

DOI: 10.1056/NEJMc2506284
PMID: 41874342

49. Microbiol Spectr. 2026 Mar 24:e0312825. doi: 10.1128/spectrum.03128-25. Online ahead of print.

Strain-dependent disease progression and necrotizing granuloma formation in a 
murine model induced by virulent strains of Mycobacterium avium complex.

Hikichi H(#)(1)(2), Omori S(#)(1), Nakamura H(#)(1)(2), Seto S(1)(2), Furuuchi 
K(3), Morimoto K(3)(4), Hijikata M(1), Keicho N(2)(5).

Author information:
(1)Department of Pathophysiology and Host Defense, The Research Institute of 
Tuberculosis, Japan Anti-Tuberculosis Association, Tokyo, Japan.
(2)Department of Basic Mycobacteriosis, Nagasaki University Graduate School of 
Biomedical Sciences, Nagasaki, Japan.
(3)Respiratory Disease Center, Fukujuji Hospital, Japan Anti-Tuberculosis 
Association, Tokyo, Japan.
(4)Department of Clinical Mycobacteriosis, Nagasaki University Graduate School 
of Biomedical Sciences, Nagasaki, Japan.
(5)The Research Institute of Tuberculosis, Japan Anti-Tuberculosis Association, 
Tokyo, Japan.
(#)Contributed equally

Mycobacterium avium complex (MAC) is the leading cause of non-tuberculous 
mycobacterial pulmonary disease (NTM-PD), a chronic infection with a 
heterogeneous clinical course. Although murine models of MAC-PD exist, 
faithfully reproducing the progressive pathology and variable treatment 
responses of the disease remains challenging. Here, we assessed the virulence of 
five clinical MAC strains in immunocompetent BALB/c mice, including a newly 
identified highly virulent isolate, NBRC112750. Two strains, FKJ-1 and 
NBRC112750, induced progressive pulmonary infection characterized by rising 
bacterial loads and extensive lung involvement over 25 weeks postinfection. In 
BALB/c mice, both strains produced necrotizing granulomas resembling those 
observed in M. tuberculosis-infected C3HeB/FeJ mice, characterized by 
neutrophilic infiltration, foamy macrophages, and collagen encapsulation. We 
further established an inhalation-based infection model using FKJ-1, in which 
low-dose exposure reproducibly generated necrotizing granulomas. Despite 
demonstrating in vitro drug susceptibility, FKJ-1 responded poorly to standard 
antimicrobial, therapy indicating strain-dependent variability in treatment 
efficacy. Together, these findings establish a murine model that accurately 
reflects the critical pathological and therapeutic features of MAC-PD and 
provides a valuable platform for studying MAC pathogenesis and evaluating novel 
therapies.
IMPORTANCE: The global incidence of pulmonary disease (PD) caused by 
non-tuberculous mycobacteria, particularly Mycobacterium avium complex (MAC), is 
increasing. However, the mechanisms underlying its pathological heterogeneity 
and variable treatment outcomes remain poorly understood. Here, we establish a 
murine model that recapitulates the key features of progressive MAC-PD, 
including necrotizing granuloma formation. We also demonstrate strain-specific 
differences in treatment responses despite comparable in vitro drug 
susceptibility. Notably, highly virulent strains induced necrotizing 
granulomatous lesions similar to those observed in patients with tuberculosis or 
MAC-PD. This study provides a valuable in vivo platform for investigating 
host-pathogen interactions, elucidating strain-dependent pathogenesis, and 
optimizing treatment strategies for MAC-PD.
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Endobronchial ultrasound-guided transbronchial needle aspiration (EBUS-TBNA) is 
a minimally invasive technique for evaluating mediastinal lymphadenopathy, 
especially in tuberculosis-endemic regions where differentiating infectious, 
inflammatory, and malignant causes remains challenging. This retrospective study 
aimed to assess the diagnostic yield of EBUS-TBNA in patients from the 
northeastern states of India, a region with a high burden of tuberculosis and 
limited diagnostic resources. A total of 74 patients with isolated mediastinal 
lymphadenopathy (IML) who underwent EBUS-TBNA between 2021 and 2023 at a 
tertiary care hospital in Meghalaya were included. The final diagnosis was based 
on histology, cartridge-based nucleic acid amplification test (CBNAAT), culture, 
and clinical-radiological follow-up for up to 1 year in inconclusive cases. 
EBUS-TBNA achieved an overall diagnostic yield of 78.6%. The most common 
diagnosis was malignancy (36.5%), followed by tuberculosis (23%), reactive 
lymphadenitis (13.5%), and sarcoidosis (5.4%). CBNAAT was positive in 47.1% of 
tuberculosis cases, with multidrug resistance detected in 11.7%. The 
sensitivity, specificity, positive predictive value, and negative predictive 
value of EBUS-TBNA were 90.6%, 100%, 100%, and 62.5%, respectively. To conclude, 
EBUS-TBNA is a safe, highly sensitive, and cost-effective diagnostic modality 
for IML in tuberculosis-endemic regions. The addition of CBNAAT enhances 
diagnostic precision and enables early detection of drug resistance. The study 
also highlights an emerging trend of higher malignancy rates in the Northeastern 
Indian population, underscoring the need for comprehensive evaluation in all 
cases of IML.
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OBJECTIVE: To estimate the direct and indirect costs associated with 
tuberculosis (TB) prevention, control, and treatment activities conducted at a 
TB control dispensary in Türkiye and to assess the economic burden of TB at the 
patient level.
MATERIAL AND METHODS: Patient-level cost data for individuals treated in 2023 
with International Classification of Diseases, 10th Revision diagnostic codes 
A15-A19 were analyzed from the perspective of the healthcare provider. Direct 
medical costs were calculated based on healthcare service utilization using 
reimbursement prices specified in the Turkish Social Security Institution's 
Health Implementation Communiqué. Indirect costs were estimated using 
patient-reported data and included productivity loss, time spent accessing 
healthcare services, transportation expenses, and other out-of-pocket 
expenditures. All costs were calculated as the average annual cost per patient.
RESULTS: The average annual direct cost per patient was $346.39 (9,271.59◊), 
with prescribed medications constituting the largest component of direct costs. 
The average annual indirect cost per patient amounted to $1,087.80 (32,013.50◊), 
mainly driven by productivity losses and time spent in healthcare facilities. 
Overall, the average annual cost per TB patient was estimated at $1,434.22 
(41,285.09◊), with indirect costs accounting for nearly three-quarters of the 
total economic burden.
CONCLUSION: The findings demonstrate that TB imposes a substantial economic 
burden on patients, primarily through indirect costs, even when TB-related 
healthcare services are covered by the social security system. These results 
underscore the need for TB control strategies that extend beyond medical care 
and incorporate social protection and economic support mechanisms to reduce 
productivity losses and financial vulnerability among patients.
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BACKGROUND: Many individuals with tuberculosis (TB) experience various 
psychological problems after TB diagnosis, and they may also have suicidal 
ideations and suicidal attempts associated with TB-related depression or stigma. 
Until now, little is known about suicide rates among individuals with TB. We 
aimed to investigate the trends, characteristics, and contributing factors of 
suicide deaths among individuals with TB, using a Republic of Korea nationwide 
cohort.
METHODS: This was a retrospective nationwide cohort study using data of the 
K-TB-N cohort. We analyzed 310,194 individuals with TB registered in the Korean 
National Tuberculosis Surveillance System between 2012 and 2021. Suicidal deaths 
were identified using the International Classification of Diseases 10th revision 
codes (X60-X84) from the Statistics Korea database. Participants were followed 
up until death, censoring, or December 2022. We calculated suicide incidence 
rates, examined temporal distribution of suicide occurrence following TB 
diagnosis using Poisson regression, and used multivariate Cox proportional 
hazards models, including age-stratified analyses, to identify factors 
associated with suicide.
RESULTS: Altogether, 1314 (0.42%) died by suicide [1.6% of all deaths 
(1314/80,323)]. Men and individuals aged ≥ 60 years accounted for 76.9% and 
56.1% of suicide deaths, respectively. Overall suicide incidence was 0.77/1000 
person-years, more than twice as high in men compared to that in women (1.03 vs. 
0.42/1000 person-years), and increased with age (from 0.32 in 20-29 years to 
1.59 in ≥ 80 years/1000 person-years). Suicide incidence within one year after 
TB diagnosis was 2.04/1000 person-years. Notably, 31.3% of the suicides occurred 
during TB treatment. The incidence of suicide was highest immediately after TB 
diagnosis and tended to decrease over time. Male sex, older age, pulmonary TB, 
sputum smear positivity, comorbidities, and mental disorders were significantly 
associated with higher suicide risk. The risk factors for suicide showed 
different patterns across age groups (younger adults: pre-existing mental health 
conditions; middle-aged adults: low income and infectiousness; and older adults: 
comorbidities and disability).
CONCLUSIONS: Suicide is a notable cause of death among individuals with TB in 
Republic of Korea, particularly early after diagnosis. The factors contributing 
to suicide risk differed depending on sex and age. Routine mental health 
screening and early targeted psychosocial intervention strategies should be 
integrated into national TB care programs to reduce preventable deaths.
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BACKGROUND: HIV-tuberculosis (HIV-TB) coinfection poses a significant public 
health challenge among children in high-burden African regions. Most previous 
transcriptomic studies have concentrated on adults and non-African populations, 
primarily analyzing gene-level differential expression. This approach overlooks 
multi-isoform complexity and may obscure both inherent and pathogen-induced 
intragenic heterogeneity. This multi-center case-control study aimed to identify 
and characterize the transcript-level landscape of HIV-TB coinfection in 
children from different African regions.
METHODS: We analyzed whole-blood RNA sequencing data from 97 children with and 
without tuberculosis from Uganda (East Africa) and from Botswana and Eswatini 
(Southern Africa). Reads were quality-controlled, and low-abundance transcripts 
filtered out. Differential transcript expression was estimated using models that 
adjusted for batch, age, and sex, with multiple testing controlled by the 
Benjamini-Hochberg procedure. Pathway enrichment was performed on the set of 
differentially expressed transcripts.
RESULTS: Our analyses show geographic heterogeneity in immune responses; 
however, the top three gene pathways - immune system, innate immune system, and 
neutrophil degranulation are consistently conserved across regions. Although 
there is limited overlap among upregulated transcripts, four of the six shared 
differentially expressed transcripts (DETs) are enriched in neutrophil 
degranulation pathways, indicating a conserved transcriptional signature of 
HIV-TB coinfection. Additionally, we identify five genes with region-specific, 
non-overlapping isoforms, a distinction not detectable through gene-level 
analysis.
CONCLUSIONS: These findings demonstrate a conserved whole-blood transcriptomic 
signature in pediatric HIV-TB coinfection, while also highlighting regional 
variation at the isoform level. This supports the use of transcript-level 
analyses to identify biomarkers and enhance understanding of host responses in 
diverse African settings.
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The Mycobacterium tuberculosis complex (MTBC) includes ten human-adapted 
lineages with varying geography and pathogenicity. Lineage 1 (L1) shows low 
virulence while Lineage 2 (L2) is hyper-virulent, more transmissible, and 
associated with drug-resistance. We performed comparative analyses integrating 
whole-genome sequencing with transcriptomic and proteomic profiling of L1 and L2 
clinical strains under two in vitro growth conditions. Transcript-protein 
correlations varied by strain and gene category, suggesting lineage-specific 
post-translational regulation. Expression differences scaled with phylogenetic 
distance, one in three SNPs affected gene expression. A new transcriptional 
regulatory model identified master transcription factors, linked to the sigma 
factor network, whose targets were differentially expressed between L1 and L2. 
For instance, DosR regulon proteins had higher basal levels and exhibited a 
stronger nitric oxide response in L2. Time-course experiments involving LysG 
(Rv1985c) induction and wild-type H37Rv under hypoxia and subsequent reaeration 
confirmed that LysG contributes to reduced metabolic activity, thereby promoting 
increased tolerance to the novel tuberculosis drug bedaquiline in L2 strains 
relative to L1. Overall, our findings show how limited genetic variation in the 
MTBC can yield major phenotypic differences through differential regulation of 
key transcriptional networks.
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RATIONALE: Tuberculosis (TB) is a major worldwide cause of disability, with TB 
survivors experiencing significant and often under-recognised burden, and 
approximately half going on to develop post-tuberculosis lung disease (PTLD). 
Pulmonary rehabilitation may offer effective disease management but there is a 
lack of evidence in PTLD populations.
OBJECTIVES: We aimed to determine the clinical and cost effectiveness of 
pulmonary rehabilitation for adults living with PTLD in Kyrgyzstan.
METHODS: A single-blind randomised controlled trial, conducted March 2021 to 
June 2022 in Bishkek, Kyrgyzstan, compared supervised PR to usual care for 
adults living with PTLD. Participants were randomised (1:1) to receive either 
usual care (control) or culturally adapted pulmonary rehabilitation 
(intervention), comprising individually prescribed and tailored exercise and 
self-management education. The primary outcome was change in maximal exercise 
capacity, measured by the incremental shuttle walking test (ISWT), from baseline 
to the end of 6-weeks of pulmonary rehabilitation, analysed by 
intention-to-treat analysis. Secondary outcomes included health-related quality 
of life (HRQoL) and cost-effectiveness analysis.
RESULTS: 114 participants (mean ± SD 43.3 ± 15.2 years, 57% male) received 
either supervised pulmonary rehabilitation or usual care. Compared with the 
control group, changes in exercise capacity and HRQoL from baseline were 
significantly greater in the intervention group (ISWT: 123.0 m, 95%CI 
81.2-164.8, P < .001; EQ-5D-5L VAS: 20.2, 95% CI 15.5-24.9, P < .0001). The 
intervention group saw a significant increase in quality-adjusted life years 
(QALYs) over the control group (0.2 [95%CI 0.1-0.2]). We calculated a total 
programme cost of U.S.$5,686.5 (U.S.$95 per patient who received pulmonary 
rehabilitation), giving a programme cost, after adjusting for purchasing power, 
of U.S.$2,143.2 per QALY [95%CI 1,621.9-2,663.9].
CONCLUSIONS: In adults with PTLD in Kyrgyzstan, a culturally adapted pulmonary 
rehabilitation programme significantly improved exercise capacity and HRQoL 
compared with usual care and was both clinically and cost effective.
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BACKGROUND: Tuberculosis (TB) is a global public health problem, and community 
outbreaks occur. We report an outbreak of TB with an unusual MPT64 negative 
status, first detected in North Queensland, Australia, in 2017-2018.
METHODS: A retrospective epidemiological and laboratory investigation into 
potentially linked cases was undertaken. Whole genome sequencing (WGS) 
phylogenetic and cluster analysis was performed. A confirmed outbreak case was 
defined as genomically closely related and a probable case as epidemiologically 
linked to a confirmed case, in the absence of WGS. Demographic characteristics 
and risk factors of outbreak cases were compared to other Australian-born cases 
in Queensland using univariate analysis. The aim of this study was to describe 
the outbreak, identify any associated risk factors and compare the 
epidemiological and genomic links between cases.
RESULTS: Between 2002-2023, a total of 47 outbreak cases were identified: 44 
(94%) were genomically linked and three (6%) were epidemiologically linked. 
Cases were all adults; 29 (64%) were male; 40 (89%) had pulmonary TB, of whom 30 
(75%) were sputum smear positive. Compared to other Australian born cases, 
outbreak cases were more likely to be aged 25-44 years; to be Aboriginal and 
Torres Strait Islander peoples (First Nations peoples); to be residents of 
Central and Northern Queensland; and to experience a less successful TB 
treatment outcome (p < 0.05). Homelessness, previous incarceration, and 
substance use were significantly associated with being an outbreak case (p < 
0.01). WGS analysis provided links for ten cases (24%) where no epidemiological 
links were identified.
CONCLUSION: Ongoing local transmission of a unique TB strain has persisted in 
Queensland's First Nations communities and presents an opportunity to 
reconfigure TB prevention and care efforts in partnership with local 
communities. This study demonstrates the importance of integrating genomic data 
with traditional case investigation and contact tracing information, enhancing 
public health surveillance and targeted interventions to optimise TB management 
in high-risk populations.

© Commonwealth of Australia CC BY-NC-ND.
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Inflammatory bowel disease (IBD) patients undergoing antitumor necrosis 
factor-alpha (anti-TNF) therapy are at increased risk of developing tuberculosis 
(TB), making screening before anti-TNF initiation mandatory. Repeated screening 
during treatment is not yet recommended because of a lack of studies to support 
this practice. We aimed to determine the proportion of patients who develop 
latent TB during anti-TNF therapy. We systematically searched studies from 
MEDLINE, Embase, and Lilacs, and performed a single-arm meta-analysis 
investigating the positive conversion rate in IBD patients under anti-TNF 
therapy with previous negative TB screening. We calculated the combined 
proportion with 95% confidence interval, using the random-effects model. A P 
value less than 0.05 was considered statistically significant for subgroup 
differences. We included 13 studies from nine countries with 1153 patients. The 
overall positive conversion rate was 9.20%. Portugal had 18.01% of positive 
conversion, Spain 4.51%, and the USA 1.11%. Tests for subgroup differences were 
statistically significant for subgroup analysis by country and consistency of 
test used (performig same test as baseline). Subgroup analyses by continent, 
study design, or specific test (tuberculin skin test or interferon-gamma release 
assay) showed no statistical difference. Meta-regression analysis showed a 
significant positive association between positive conversion and TB incidence. 
In conclusion, IBD patients on anti-TNF therapy can have a positive conversion 
rate of 9.20%. Higher conversion rates were seen in European and Asian studies 
compared with those in the Americas (particularly the USA). TB prevention 
strategies should, therefore, be individualized and based on geographic location 
and risk factors.

Copyright © 2026 Wolters Kluwer Health, Inc. All rights reserved.
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Proteomics reveals coordinated stress adaptation by a MazF toxin to conserve 
carbon, sustain central metabolism, and preserve PDIM biosynthesis in 
Mycobacterium tuberculosis.
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In response to host-generated stresses, Mycobacterium tuberculosis (Mtb) 
reprograms its physiology in myriad ways to establish and maintain an infection, 
yet the signals that underlie this transformation are not well defined. The 
abundant toxin-antitoxin (TA) systems harbored in the Mtb genome, including 11 
in the mazEF family, are thought to act as stress sensors, yet their roles are 
largely unknown. Although TA systems from other bacteria are generally thought 
to impart reversible growth arrest in response to stress, the exquisite 
specificity of Mtb tRNase toxins instead portends a more nuanced role. Here, we 
used a proteomics approach to track de novo protein synthesis to uncover 
molecular events initiated by the Mtb MazF-mt9 toxin (MazF7, Rv2063A). First, we 
documented striking enrichment of enzymes and transporters derived from the 
contiguous 36-gene region for phthiocerol dimycocerosate (PDIM) synthesis 
without an accompanying increase in PDIM lipid production. This paradox was 
reconciled by concomitant downregulation of proteins comprising the Mce1 
transporter (imports host fatty acids), cholesterol breakdown, and β-oxidation 
enzymes (limiting the PDIM precursor methylmalonyl-CoA). Thus, increased 
catalytic efficiency of the PDIM pathway appears to offset substrate starvation 
to ensure adequate production of PDIMs essential for Mtb early immune escape and 
virulence. Finally, isocitrate lyase 1 levels also increased, which in this 
context are expected to primarily catalyze the glyoxylate shunt to sustain 
central carbon metabolism while minimizing carbon loss. These exacting proteomic 
signatures are paralleled within the bedaquiline-treated Mtb transcriptome, 
highlighting a critical role for MazF-mt9 in orchestrating Mtb stress 
survival.
IMPORTANCE The bacterial pathogen that causes tuberculosis, 
Mycobacterium tuberculosis (Mtb), must survive a gauntlet of immune assaults to 
establish an infection. Here, we determined that in response to host-imposed 
stresses, this pathogen enlists the action of a tRNase, the MazF-mt9 toxin, to 
reprogram the translatome and orchestrate metabolic remodeling to ensure 
adequate production of specialized phthiocerol dimycocerosate (PDIM) lipids on 
the cell surface, which contribute to early immune evasion. This toxin also 
upregulates isocitrate lyase 1 as a complementary survival-oriented adaptation 
that conserves carbon and sustains central metabolism for essential cellular 
functions. Thus, this toxin-mediated cooperative reprogramming toward 
preservation of PDIMs and central metabolism under lipid precursor-limiting 
conditions likely enables Mtb to successfully infect and survive in the host 
lung. Overall, the MazF-mt9-mediated protein expression signatures align with 
the transcriptome signatures of Mtb cells during bedaquiline treatment, 
suggesting a precise and essential role for this toxin in Mtb stress survival.
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BACKGROUND: Identifying transmission events is important in understanding 
infectious disease dynamics. Such events are typically unobservable, 
particularly in respiratory diseases such as tuberculosis (TB). We apply network 
techniques to identify transmission clusters and features shared within 
clusters.
METHODS: We estimate directed pairwise transmission probabilities via an 
existing iterative algorithm that employs a modified Naïve Bayes classifier and 
use these probabilities to create a network. We explore noise reduction 
techniques to trim low probability edges. We group individuals with TB based on 
edges informed by transmission probabilities via network clustering algorithms. 
We apply our framework to simulated data and assess clustering algorithm 
performance. We then apply this approach to data from a cohort study in Lima, 
Peru and examine homogeneity of the clusters using a binary entropy measure.
RESULTS: We find cluster performance to be consistent across all edge trimming 
scenarios and clustering methods. We find high levels of entropy, implying 
heterogeneity, for age, sex, socioeconomic status, individuals who work outside 
the house, and people using public transit.
CONCLUSIONS: We analyze estimated directed pairwise transmission probabilities 
with network techniques. The approach is consistent across network construction 
and clustering methods and can be applied to any disease outbreak to understand 
its dynamics.

© The Author(s) 2026. Published by Oxford University Press on behalf of the 
Johns Hopkins Bloomberg School of Public Health. All rights reserved.

DOI: 10.1093/aje/kwag067
PMID: 41869840

61. Emerg Microbes Infect. 2026 Dec;15(1):2645874. doi: 
10.1080/22221751.2026.2645874. Epub 2026 Mar 23.

Non-invasive environmental DNA sampling reveals tuberculosis risks at the human 
- Great Ape Interface in Africa.
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The current range of African great apes includes countries with some of the 
world's highest incidence rates of human tuberculosis (TB). Non-human primates 
(NHPs) living in their natural habitats are expected to be free of TB. However, 
TB represents a known threat to captive NHP communities. We applied a 
non-invasive sponge-based environmental DNA (eDNA) sampling to run a 
cross-sectional survey at the human-animal interface in a challenging setting: 
the East of the Democratic Republic of Congo (DRC). The study sites included a 
primate rehabilitation centre, the local health area, and a nearby national park 
with critically endangered Eastern Lowland Gorillas (Gorilla beringei graueri). 
Sponge samples were tested for two PCR targets, IS6110 and mpb70. Positive 
samples were further characterized by spoligotyping, species identification and 
detection of molecular resistance against rifampicin and isoniazid. We detected 
Mycobacterium tuberculosis eDNA in 26% of the samples from all three sites 
including samples linked to humans, wild gorillas and captive NHPs. The 
spoligotype could be identified in 18 cases. Spoligotype SIT130 was detected in 
all sites including human and gorilla environment samples. These findings are 
strongly suggestive of epidemiological links between human and NHP TB in 
equatorial Africa.

DOI: 10.1080/22221751.2026.2645874
PMCID: PMC13011094
PMID: 41869690 [Indexed for MEDLINE]

62. World J Microbiol Biotechnol. 2026 Mar 23;42(4):155. doi: 
10.1007/s11274-026-04897-y.

Mapping the genomic frontier: a comprehensive bibliometric analysis and thematic 
evolution of whole-genome sequencing for Mycobacterium tuberculosis (1994-2025).

Taha MME(1), Abdelwahab SI(2), Binjomah AZ(3)(4), Memish Z(5)(6)(7)(8), Sahli 
KA(9), Qadri M(10), Alarifi A(11)(12), Khardali A(13)(14), Farasani A(1)(15), 
Madkhali F(15), Moshi JM(1)(15), Alsaadi KH(16), Alshahrani S(10).

Author information:
(1)Health Research Centre, Jazan University, Jazan, Saudi Arabia.
(2)Health Research Centre, Jazan University, Jazan, Saudi Arabia. 
siddigroa@yahoo.com.
(3)Bacterial Diseases & Special Pathogens Department, Public Health Authority, 
Riyadh, Saudi Arabia. azjomah@pha.gov.sa.
(4)College of Medicine, Alfaisal University, Riyadh, Saudi Arabia. 
azjomah@pha.gov.sa.
(5)College of Medicine, Alfaisal University, Riyadh, 11533, Saudi Arabia.
(6)Research & Innovation Center, King Saud Medical City, Riyadh, Saudi Arabia.
(7)Hubert Department School of Public Health, Emory University, Atlanta, USA.
(8)Division of Infectious Diseases, Kyung Hee University, Seoul, Korea.
(9)Security Forces Hospitals Program, General Directorate of Medical Services, 
Ministry of Interior, Riyadh, Saudi Arabia.
(10)Department of Pharmacology and Toxicology, College of Pharmacy, Jazan 
University, Jazan, 45142, Saudi Arabia.
(11)Department of Basic Sciences, College of Science and Health Professions,, 
King Saud bin Abdulaziz University for Health Sciences, Riyadh, Saudi Arabia.
(12)King Abdullah International Medical Research Center, Riyadh, Saudi Arabia.
(13)Department of Clinical Pharmacy, College of Pharmacy, Jazan University, 
Jazan, 45142, Saudi Arabia.
(14)Pharmacy Practice Research Unit, College of Pharmacy, Jazan University, 
Jazan, 45142, Saudi Arabia.
(15)Department of Medical Laboratory Technology, Faculty of Nursing and Health 
Sciences, Jazan University, Jazan, Saudi Arabia.
(16)Department of Biological Sciences, Jeddah University, Jeddah, Saudi Arabia.

DOI: 10.1007/s11274-026-04897-y
PMID: 41866595

63. Diagn Microbiol Infect Dis. 2026 Mar 19;115(3):117386. doi: 
10.1016/j.diagmicrobio.2026.117386. Online ahead of print.

A roadmap for rapid detection of tuberculosis through microfluidic lab-on-chip 
strategies.

Rambabu I(1), Palaniyandi T(2), Surendran H(1), Nedunchezhian S(1), Aseeri 
AA(3), Saeed M(4), Upadhyay TK(5), Manivannan S(6), Sivaji A(7), Sugumaran A(8), 
Palaniappan NA(9).

Author information:
(1)Department of Biotechnology, Dr. M.G.R Educational and research institute, 
Chennai, 600095, India.
(2)Department of Biotechnology, Dr. M.G.R Educational and research institute, 
Chennai, 600095, India; ACS-Advanced Medical Research Institute Dr. M.G.R 
Educational and Research Institute Maduravoyal, Chennai, 600077, India. 
Electronic address: thirunavukkarasu.ibt@drmgrdu.ac.in.
(3)Department of Clinical Laboratory Sciences College of Applied Medical 
Sciences, King Khalid University, Abha, Saudi Arabia.
(4)Department of Biology College of Science, University of Hail, Hail, Saudi 
Arabia.
(5)Department of Life Sciences, Parul Institute of Applied Sciences & Research 
and Development Cell, Parul University, Vadodara, 391760, Gujarat, India.
(6)Department of Electrical and Electronics Engineering Dr. M.G.R. Educational 
and Research, Institute, Chennai, 600095, Tamil Nadu, India.
(7)Department of Biochemistry, DKM College for Women, Vellore, 632001, Tamil 
Nadu, India.
(8)Department of Pharmaceutical Sciences, Sushruta School of Medical and 
Paramedical Sciences, Assam University (A Central University), Silchar, 788011, 
Assam, India.
(9)ICMR National Institute for Research in Tuberculosis (NIRT), Chennai, Tamil 
Nadu, India.

Small regulatory RNAs of Mycobacterium tuberculosis have emerged as important 
regulators of virulence and stress adaptation, with growing interest in their 
potential diagnostic biomarkers relevance. Among these, Mcr7, a PhoP-regulated 
sRNA that influences the twin-arginine translocation (Tat) secretion pathway by 
translational repression of tatC, is a well-studied regulatory molecule. 
Although its molecular significance in virulence control has been experimentally 
proven, its diagnostic utility is mainly unexplored. This review critically 
summarizes the current knowledge on sRNA -mediated regulation in Mycobacterium 
tuberculosis, with particular focus on Mcr7 and examines the feasibility of 
integrating sRNA detection into microfluidics Lab On Chip (LOC) platforms. In 
this, we discuss the current RNA-based TB diagnostic strategies which can be 
technically challengeable when particularly the detection is associated with 
small noncoding RNA and also the practical consideration for on-chip isolation 
and diagnosis based on antisense probe implement. Rather than presenting Mcr7 as 
a validated biomarker, we highlight its potential as a candidate target 
requiring exacting clinical evaluation. This interdisciplinary interaction aims 
to create a bridge between these sRNA concepts on TB disease diagnostics, with 
vastly emerging microfluidic technologies while outlining the limitations and 
validation steps necessary for Mcr7-specific diagnostics, and presents a 
conceptual framework for developing next-generation biosensing tools for TB with 
integrated microfluidic technology.
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BACKGROUND: Antimicrobial resistance is a threat that increases morbidity and 
mortality. This cross-sectional study aimed to describe the profile of priority 
antimicrobial-resistant pathogens and to analyze the behavior of 
multidrug-resistant tuberculosis (MDR-TB) in the Santiago de Cali District, 
Colombia.
METHODS: researchers compiled information from data provided by healthcare 
institutions, the National Public Health Surveillance System, and 
laboratory-based surveillance using the World Health Organization's WHONET v.5.6 
software. Univariate statistical analysis described trends in pathogen 
resistance, and multivariate analysis analyzed the behavior of MDR-TB.
RESULTS: Among Gram-negative bacteria, high levels of carbapenem resistance were 
observed in A. baumannii (84% aztreonam resistance) and in K. pneumoniae (63%). 
P. aeruginosa exhibited elevated multidrug resistance, consistent with extensive 
antimicrobial selective pressure. MDR-TB exhibited a high burden of resistance, 
reaching 96%, with projections indicating a potential increase driven by 
monoresistance and resistance to rifampicin. Patients with drug-resistant 
tuberculosis who were HIV-positive or experiencing homelessness had a 
significantly higher likelihood of hospitalization (OR 5.59; 95% CI 3.09-10.11 
and OR 2.94; 95% CI 1.48-5.81, respectively) and mortality (OR 3.34; 95% CI 
1.72-6.49 and OR 2.59; 95% CI 1.16-5.79, respectively).
CONCLUSIONS: The expansion of resistance mechanisms suggests sustained selective 
pressure, underscoring the need for strategies to optimize antibiotics.
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Multidrug-resistant tuberculosis is a major global health concern. Newer agents, 
including bedaquiline (BDQ), delamanid (DLM), pretomanid (PMD), and linezolid 
(LZD), are essential for treatment; however, the resistance mechanisms of these 
drugs remain poorly understood in South Korea. This study aimed to investigate 
correlations between phenotypic and genotypic resistance to these drugs using 49 
clinical Mycobacterium tuberculosis isolates collected in South Korea between 
2017 and 2022. The minimum inhibitory concentrations were determined using the 
7H9 broth microdilution method, and whole-genome sequencing (WGS) results were 
compared with the May 2024 World Health Organization (WHO) mutation catalogue. 
Phenotypic drug susceptibility testing (pDST) revealed elevated MICs to BDQ in 
12 isolates (24.5%), DLM in nine (18.4%), and PMD and LZD in two each (4.1%). No 
Group 1 or 2 resistance-associated mutations were detected in BDQ-, PMD-, or 
LZD-elevated-MIC isolates. A Group 2 mutation (fbiC_LoF) was observed in one 
DLM-elevated-MIC isolate, whereas fbiC_p.Ala855fs (WHO Group 2) mutations 
occurred in four susceptible isolates. These findings suggest resistance 
mechanisms beyond the current WHO catalog. Discrepancies between pDST and WGS 
highlight the need for integrated diagnostics and reinforce the importance of 
ongoing surveillance and refinement of mutation classification systems to 
improve genotypic resistance prediction.

DOI: 10.3390/pathogens15030320
PMCID: PMC13028822
PMID: 41901773 [Indexed for MEDLINE]

66. Medicina (Kaunas). 2026 Mar 14;62(3):542. doi: 10.3390/medicina62030542.

One-Month Rifapentine-Isoniazid Regimen Versus Six-Month Isoniazid Monotherapy 
for Latent Tuberculosis: Experience from a Reference Center.

Simões JM(1), Ferreira D(1), Mourato T(1), Pais A(1), Dias A(1), Torres M(1), 
Coelho L(1)(2).

Author information:
(1)CDP Dr. Ribeiro Sanches, Pulmonary Department, Santa Maria Health Local Unit, 
1649-045 Lisbon, Portugal.
(2)Comprehensive Health Research Centre (CHRC), NOVA Medical School, NOVA 
University of Lisbon, 1099-085 Lisbon, Portugal.

Background and Objectives: Isoniazid monotherapy has been the most widely used 
treatment for latent tuberculosis infection (LTBI). Although effective, it has 
been associated with poor adherence and a higher incidence of adverse events. 
The shorter duration of rifamycin-based regimens has become increasingly 
preferable. The one month of daily rifapentine plus isoniazid (1HP) has 
demonstrated low toxicity and higher completion rates in HIV-infected 
populations. This study aims to compare the completion rate and adverse events 
between the 1HP and daily isoniazid for 6 months (6H) regimens in the non-HIV 
adult population. Materials and Methods: Retrospective, observational, 
longitudinal study, followed at the National Reference Center for Tuberculosis 
(Lisbon, Portugal), from January 2024 to January 2025. Treatment-related 
symptoms and liver function were assessed throughout the treatment. Relevant 
hepatic toxicity was defined as aspartate transaminase (AST) and/or alanine 
transaminase (ALT) > 1.5 times the upper limit of normal (ULN). Results: A total 
of 90 and 74 patients were assigned to the 1HP and 6H groups, respectively. No 
significant differences were observed in the frequency of reported adverse 
symptoms between the 1HP and 6H groups (28.9% vs. 23.0%, p = 0.4). The 1HP 
regimen was associated with a significantly lower risk of relevant hepatic 
toxicity (4.6% vs. 32.9%, p < 0.001) and a higher rate of treatment completion 
(97.8% vs. 67.6%, p < 0.001). Adverse drug reactions were the leading cause of 
treatment discontinuation in both groups, with hepatic toxicity and 
gastrointestinal intolerance being the most frequent events. A therapeutic 
switch to rifampicin was required in 16.2% of patients receiving the 6H regimen, 
whereas no switch was needed in the 1HP group. Conclusions: The 1HP regimen was 
associated with a higher rate of treatment completion and lower hepatic toxicity 
with no significant differences in the reported adverse symptoms.
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In the last three decades, 2-oxazolidinones have emerged as an important class 
of inhibitors of bacterial protein synthesis, effective in the treatment of 
multidrug-resistant (MDR) bacterial infections. From a public health 
perspective, the importance of 2-oxazolidinones is related to the treatment of 
tuberculosis (TB), primarily MDR-TB and extensively drug-resistant XDR-TB. 
Linezolid, the first oxazolidinone antibiotic approved by FDA, is still used in 
therapy despite common adverse events, such as myelosuppression and serotonergic 
toxicity, as well as the increasing percentage of linezolid-resistant bacteria 
(Staphylococcus aureus, enterococci and methicillin-resistant S. aureus). 
Tedizolid phosphate was the second commercially available oxazolidinone 
antibiotic approved, followed by other oxazolidinones (contezolid, radezolid, 
ranbezolid, sutezolid, delpazolid, cadazolid, TBI-233 and MK-7762) that are in 
clinical study. Contezolid is approved in China and cadazolid has entered phase 
III clinical trials. This comprehensive review intends to provide an overview of 
the compounds belonging to this class already in use in therapy and/or clinical 
studies and to portray the most significant and recent outcomes regarding new 
oxazolidinones under study. Three literature databases, i.e., PubMed/MEDLINE, 
Google Scholar and Scopus, were used for the literature search, particularly 
focusing on the last five years, and screened using different keywords. The 
design of new drugs belonging to this class may be of considerable interest to 
researchers and clinicians, contributing to the discovery of new antibiotics 
that retain antibacterial activity but have fewer side effects.
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Background: Bedside manipulation of adult anti-tuberculosis tablets for 
paediatric dosing is common in low-resource settings, yet it can compromise drug 
stability. This study investigated how grinding and multi-drug co-suspension 
affect the supramolecular organisation, thermal stability, and dissolution of 
isoniazid (INH). Methods: INH raw, INH branded tablets (whole and ground), and 
multi-drug combination mixtures (MCMs) that simulate paediatric 
multi-drug-resistant tuberculosis (MDR-TB) regimens were assessed. Samples were 
analysed as solids and aqueous suspensions using hot-stage microscopy (HSM), 
thermogravimetric analysis (TGA), differential scanning calorimetry (DSC), Raman 
spectroscopy, FTIR-ATR, USP dissolution, and HPLC (LOD 0.0015 mg mL-1; LOQ 0.005 
mg mL-1). Results: Grinding and co-mixing lowered melting points and masked 
typical INH events. Spectroscopy revealed the broadening and shifting of OH/NH 
and pyridine-ring bands, consistent with the formation of new hydrogen-bonding 
networks, correlative with supramolecular rearrangements. In multi-drug 
suspensions, INH fell below the HPLC quantification limit in both pH 1.2 and 6.8 
media, despite visible residue, suggesting the formation of non-dissociable 
supramolecular complexes. Using a validated HPLC assay, no quantifiable INH was 
detected from the crushed multi-drug suspensions in either pH 1.2 or pH 6.8, 
whereas intact API/tablets showed measurable release. Conclusions: Co-suspension 
of INH with companion tuberculosis (TB) drugs disrupts its supramolecular 
integrity, leading to pre-administration degradation and a loss of quantifiable 
drug. Dissolution testing showed minimal INH release at pH 1.2 and none at pH 
6.8, contrasting with intact tablets/API. These observations highlight that 
converting an immediate-release tablet into an aqueous suspension fundamentally 
alters its physicochemical environment and requires rational formulation design 
to preserve molecular stability, differentiating true resistance from 
formulation failure.
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Drug-resistant tuberculosis (DR-TB), particularly multidrug-resistant TB 
(MDR-TB), remains a significant public health challenge in rural South Africa, 
where diagnostic and treatment infrastructure is limited. This study aimed to 
assess resistance patterns, bacillary load, treatment outcomes, and predictors 
of MDR-TB in the O.R. Tambo District of the Eastern Cape Province. Although 
isoniazid monoresistant TB (Hr-TB) was identified, its analysis was descriptive 
due to the limited sample size. A retrospective cohort analysis was conducted on 
bacteriologically confirmed TB cases (n = 477) diagnosed between 2020 and 2022. 
The data collected included demographic and clinical variables, smear and 
culture results, resistance patterns, and treatment outcomes. Drug resistance 
was categorized as MDR-TB, Hr-TB, or fully susceptible. Outcomes were classified 
as favorable, unfavorable, lost to follow-up, or ongoing. Logistic regression 
identified predictors of MDR-TB. DR-TB prevalence was 11.3% (n = 54), with 
MDR-TB accounting for 10.7% (n = 51) and Hr-TB for 0.6% (n = 3). Prior TB 
treatment was significantly associated with MDR-TB (adjusted odds ratio [aOR] 
4.45, 95% CI: 1.89-10.48). Smear positivity was associated with MDR-TB in 
univariate analysis (OR 5.0), although its effect diminished in multivariable 
analysis (aOR 0.40, 95% CI: 0.12-1.36), suggesting confounding by bacillary 
load. Culture positivity was a strong independent predictor (aOR 27.71, 95% CI: 
8.84-86.85), indicating a higher mycobacterial burden among MDR-TB cases. MDR-TB 
patients had significantly poorer treatment outcomes, with a high rate of 
unfavorable outcomes and loss to follow-up. MDR-TB dominates the resistance 
landscape in this rural district, primarily driven by prior treatment and high 
bacillary loads. The study highlights the need for targeted interventions, 
including enhanced diagnostic capacity, improved clinical governance, and 
community-based support systems, to optimize the detection and management of 
MDR-TB.
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Approximately 25% of the global population is estimated to have latent 
tuberculosis infection (LTBI), with a 5-10% lifetime risk of progression to 
active disease. Although interferon-gamma release assays (IGRAs) are widely used 
for LTBI diagnosis, their high cost and operational complexity limit large-scale 
implementation in resource-limited settings. This study evaluated the diagnostic 
performance of a low-complexity, rapid, fluorescence-based point-of-care assay, 
ichroma IGRA-TB, for LTBI detection. A total of 300 participants enrolled at TB 
Screening and Treatment Centers and the Dhaka Hospital of icddr,b were 
categorized as healthy controls (n = 130), household contacts of TB patients (n 
= 70), GeneXpert MTB/RIF Ultra-positive active TB patients (n = 80), or 
individuals with a previous history of TB (n = 20). ichroma IGRA-TB was compared 
with QuantiFERON-TB Gold Plus (QFT-Plus) across all groups. Overall agreement 
between ichroma IGRA-TB and QFT-Plus was 91.9%, with a Cohen's kappa of 0.83, 
indicating almost perfect concordance. Using culture as a surrogate reference 
standard, QFT-Plus demonstrated higher sensitivity (74.6%) than ichroma IGRA-TB 
(69.0%). Overall, ichroma IGRA-TB demonstrates high agreement with QFT-Plus and 
acceptable sensitivity, supporting its potential as a near-point-of-care tool 
for LTBI screening in resource-constrained settings.
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BACKGROUND: Tuberculosis remains a major global public health challenge. 
Mathematical models are essential for strategic planning and evaluation of 
tuberculosis control programs, while addressing socioeconomic risk factors has 
proven key to accelerating incidence declines. Therefore, this study 
quantitatively assesses the impact of socioeconomic interventions on 
tuberculosis incidence in Kazakhstan.
METHODS: A modified SIR compartmental model was developed in Python 3.12 to 
simulate tuberculosis transmission dynamics. Parameters were calibrated using 
the Nelder-Mead simplex algorithm, and predictive performance was evaluated via 
hold-out validation. Scenario-based projections were generated to explore the 
impact of socioeconomic improvements on future tuberculosis incidence.
RESULTS: The calibrated SIR model demonstrated strong predictive accuracy, 
achieving a mean absolute percentage error of 2.3%. The sensitivity analysis 
revealed that the model is robust to moderate socioeconomic perturbations, with 
healthcare funding and unemployment rate as the primary uncertainty drivers. 
Scenario simulations showed that enhanced financial assistance for tuberculosis 
patients produced the largest effect beyond baseline. Optimization results 
indicate that 7.4% rise in GDP per capita, 10.2% increase in healthcare funding, 
23.1% and 19.1% reductions in poverty and unemployment rates, and 40.2% growth 
in tuberculosis patient financial support relative to 2024 are sufficient to 
achieve the WHO's End TB Strategy 2030 target.
CONCLUSIONS: The model offers a valuable tool for tuberculosis forecasting and 
intervention evaluation, highlighting the synergistic role of socioeconomic 
measures in achieving global elimination goals.
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Delayed-type hypersensitivity (DTH) to Mycobacterium tuberculosis (MTb) antigens 
is a crucial component of the cellular immune response presented during 
tuberculosis infection. This reaction is driven primarily by T lymphocytes, 
which recognize mycobacterial antigens and trigger a focused inflammatory 
cascade. Cytokines produced by T lymphocytes stimulate the formation of 
granulomas, organized structures that help contain the bacteria and prevent 
their spread. DTH is essential for controlling the infection and forms the basis 
of diagnostic tools, including the still widely practiced tuberculin skin test 
despite its limitations. This immunological mechanism is also used as an 
important therapeutic target in the treatment of tuberculosis by modulating the 
cellular response. These approaches include immunomodulatory agents, therapeutic 
vaccines and host-directed treatment. Ongoing research offers promising 
opportunities for future interventions aimed at decreasing the global mortality 
associated with tuberculosis.
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Rapid and accurate detection of drug-resistant tuberculosis (DR-TB) is critical 
for effective treatment and containment. The Xpert® MTB/XDR (GXXDR) assay is 
designed to detect Mycobacterium tuberculosis complex (MTBC) and resistance to 
isoniazid and second-line anti-TB drugs directly from clinical specimens. We 
evaluated the clinical performance of GXXDR using 61 MTBC-positive specimens 
with available phenotypic drug susceptibility testing results. GXXDR results 
were compared to a phenotypic drug susceptibility test (pDST) and whole-genome 
sequencing (WGS) to assess sensitivity, specificity, and concordance. Resistance 
to isoniazid, fluoroquinolones, amikacin, capreomycin, and ethionamide was 
analyzed. Sensitivity comparisons between GXXDR, WGS, pDST, and manufacturer 
data were performed using Fisher's exact and Tango tests. GXXDR demonstrated a 
high specificity for most drugs and a strong sensitivity for isoniazid (93.8%) 
and fluoroquinolone (92.3%), consistent with manufacturer reports. In contrast, 
the sensitivity for amikacin (58.3%), capreomycin (35.7%), and ethionamide 
(27.3%) was significantly lower than stated by the manufacturer (91.9%, 84.0% 
and 64.7%, respectively), likely due to resistance mutations outside the assay's 
target regions. Sensitivity concordance of GXXDR with WGS was high for all 
drugs, except ethionamide. The GXXDR assay enables rapid and reliable detection 
of isoniazid and fluoroquinolone resistance in clinical settings, though 
sensitivity for certain second-line drugs may be affected by regional genetic 
diversity. These findings underscore the importance of integrating local 
epidemiological data to optimize molecular diagnostics for DR-TB.
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BACKGROUND: This study aims to examine the level of awareness, attitudes 
(including stigma and discrimination), and behaviors related to tuberculosis 
among the population of the Republic of Kazakhstan to identify priorities for 
raising awareness and reducing stigma.
METHODS: The study interviewed 2400 people from six regions of Kazakhstan using 
stratified random sampling based on gender and age. Respondents were chosen from 
cities and villages, including RK citizens over 18 who could answer questions. 
Additionally, 400 people with HIV, 200 drug users, 200 internal migrants, and 
500 health workers were interviewed. Recruitment was done through profile 
organizations and the snowball method, with all participants giving informed 
consent.
RESULTS: The study showed different levels of knowledge about tuberculosis (TB) 
in Kazakhstan. Radiography was the most commonly known detection method 
(71-91%). Awareness of sputum testing was highest among drug users (84%) and HIV 
patients (77%), but lower among internal migrants (39%). Internal migrants had 
the most uncertainty about TB tests (17%). Stigmatizing views of TB patients 
existed, with 28-38% believing most people reject them. Among healthcare 
workers, only 38. 8% correctly identified the G-Xpert test for TB and rifampicin 
resistance, and over one-third misunderstood the Mantoux test's purpose.
CONCLUSIONS: The findings show a need for focused educational efforts to boost 
TB awareness and lessen stigma, especially among internal migrants and the 
general public. Vulnerable groups, like PLHIV and PWUD, have higher awareness 
but still encounter major barriers. Improving healthcare workers' knowledge 
about TB diagnostics is also crucial. Specific communication strategies and 
policies are needed to improve TB detection, reduce social stigma, and improve 
healthcare access for at-risk groups in Kazakhstan.
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While anti-tuberculosis drugs (ATDs) are essential for tuberculosis (TB) 
treatment, they can induce severe hypersensitivity reactions, including drug 
reaction with eosinophilia and systemic symptoms (DRESS) syndrome. Its 
occurrence presents significant diagnostic and therapeutic challenges, 
especially in TB patients with type 2 respiratory failure and sepsis. A 
23-year-old man with pulmonary TB developed ATD-induced DRESS syndrome 
complicated by type 2 respiratory failure and sepsis. He developed DRESS 
syndrome after initiating a standard ATD regimen consisting of rifampicin (R), 
isoniazid (H), pyrazinamide (Z), and ethambutol (E). He developed progressive 
dyspnea, fever, nausea, vomiting, and a pruritic, erythematous skin rash. 
Laboratory findings revealed leukocytosis, eosinophilia, severe transaminitis, 
hyperbilirubinemia, and elevated interleukin-6 levels. DRESS syndrome was 
diagnosed based on RegiSCAR scoring system (total score = 6), derived from 
clinical, physical, and laboratory abnormalities. All ATDs were discontinued, 
and he received systemic corticosteroids, hepatoprotective agents, topical 
therapy, and supportive respiratory management. Upon clinical improvement, ATDs 
desensitization was successfully performed, followed by completion of a modified 
regimen of rifampicin 450 mg/isoniazid 200 mg/ethambutol 750 mg for 9 months, 
excluding pyrazinamide due to previous hepatic involvement. No recurrence of 
DRESS manifestations was observed, and sputum acid-fast bacilli examinations at 
6 months were negative. Early recognition of ATD-induced DRESS syndrome, prompt 
withdrawal of the offending drugs, and appropriate treatment are crucial to 
prevent severe organ involvement. Desensitization protocols provide a safe and 
effective approach for reintroducing essential ATDs in selected patients, 
allowing successful completion of TB treatment without DRESS recurrence.
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BACKGROUND: Tuberculosis (TB) remains one of the leading causes of death among 
children under the age of 5 years. In some resource-limited communities, contact 
tracing interventions are generally used to curb this problem. We aimed to 
assess the effect of contact tracing interventions on the management of 
pediatric TB in the Centre Region of Cameroon.
METHODS: The study was done in 14 diagnostic and treatment centers having a 
mixed urban-rural population with a high burden of TB. A mixed method including 
assessment of pediatric TB epidemiological trends, operational data from 2019 to 
2024, coupled with healthcare worker perceptions of contact tracing.
RESULTS: Overall, 119 cases of TB were reported. After contact tracing, the 
number of TB cases rose to 34 in 2021 but dropped in the following years. Zero 
household investigations and no child under 5 years of age were recorded as TB 
contacts in 2019-2020, respectively, 779 and 963 in 2021-2024. In 2022, there 
was about 4.5-fold increase in the number of children identified as TB contacts 
(387). About 1465 children received TB preventive treatment from 2019 to 2024. 
After contact tracing, this number peaked at 400 in 2022. About 96% of the 
personnel responded that the project improved the management of TB.
CONCLUSIONS: Intensification of contact tracing activities and the decrease in 
TB diagnoses among children under 5 years of age strongly contributed to the 
prevention and control of the disease within this key population, aligning with 
the priorities of the World Health Organization End TB Strategy.
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BACKGROUND: Gastrointestinal tuberculosis (GITB) is an underrecognized form of 
extrapulmonary TB that often presents with nonspecific symptoms, leading to 
diagnostic delay and adverse outcomes. Data describing its clinical 
characteristics, diagnostic approaches, and outcomes in the Middle East, 
particularly Saudi Arabia, remain limited.
METHODS: We conducted a retrospective cohort study of adult patients (≥18 years) 
diagnosed with GITB at a tertiary care center in Saudi Arabia between January 
2012 and December 2022. Diagnosis was based on microbiological confirmation, 
histopathological findings consistent with TB, or compatible 
clinical-radiological features with documented response to antituberculous 
therapy. Demographic characteristics, comorbidities, clinical presentation, 
diagnostic modalities, treatment regimens, and outcomes were analyzed 
descriptively, with exploratory subgroup comparisons.
RESULTS: A total of 47 patients were included; 72.3% were male, with a mean age 
of 59.1 years. Diabetes mellitus (42.6%) and chronic kidney disease (25.5%) were 
the most common comorbidities. Abdominal pain (80.9%) and weight loss (57.4%) 
were the most frequent presenting symptoms, with a median diagnostic delay of 60 
days. Disseminated disease was identified in 36.2% of patients. Microbiological 
confirmation was achieved in 42.6% by acid-fast bacilli staining and 34.0% by 
mycobacterial culture, while molecular testing (Xpert MTB/RIF) was performed in 
a minority of cases. Clinical cure was achieved in 76.6% of patients, and the 
overall mortality was 10.6%.
CONCLUSIONS: GITB in Saudi Arabia is characterized by nonspecific presentation, 
frequent diagnostic delay, and a high burden of chronic comorbidities, with a 
substantial proportion of disseminated disease. Despite generally favorable 
treatment outcomes, mortality remains notable. Improved utilization of molecular 
diagnostics and earlier recognition in high-risk populations may enhance 
clinical outcomes.
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BACKGROUND: Tuberculosis (TB) is regarded as one of the most challenging 
infectious diseases globally, posing significant obstacles in terms of diagnosis 
and treatment. The limited effectiveness of the Bacillus Calmette-Guérin vaccine 
and the low sensitivity of conventional diagnostic methods underscore the need 
for improved antigen-based detection strategies. This study aimed to clone, 
express, and characterize culture filtrate protein 10 (CFP-10) and 
resuscitation-promoting factor D (rpfD) and to predict potential T-cell and 
B-cell epitopes using in silico methods.
METHODS: Genes encoding Rv3874 (CFP-10) and Rv2389c (rpfD) were amplified from 
Mycobacterium tuberculosis H37Rv, subsequently cloned into the pCold II vector 
and then expressed in Escherichia coli BL21 (DE3). Induction with 
isopropylthio-β-galactoside resulted in recombinant protein expression and 
confirmed by sodium dodecyl sulfate-polyacrylamide gel electrophoresis 
(SDS-PAGE). In silico analysis included physicochemical characterization, 
secretion and localization prediction, and identification of T-cell and B-cell 
epitopes, followed by screening for antigenicity, allergenicity, and toxicity.
RESULTS: Polymerase chain reaction successfully produced fragments of 303 bp 
(Rv3874) and 465 bp (Rv2389c), and sequencing confirmed the correct construct. 
SDS-PAGE revealed recombinant proteins of ~11 kDa (CFP-10) and ~15-16 kDa 
(rpfD), consistent with theoretical sizes. Both proteins were predicted to be 
antigenic and extracellular. Multiple strong binding epitopes were identified 
with high antigenicity, which were nontoxic and nonallergenic which signal a 
large immunogenic capacity.
CONCLUSIONS: CFP-10 and rpfD were successfully cloned and expressed and 
demonstrated promising immunogenic profiles in silico. These findings support 
the potential as complementary antigens in future vaccine platforms and 
immunodiagnostic tools for TB.
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BACKGROUND: Tuberculosis (TB), caused by Mycobacterium tuberculosis (MTB), 
remains the leading cause of death from a single infectious agent worldwide. 
Drug-resistant TB (DR-TB) poses a major challenge. Bedaquiline (BDQ) is central 
to multidrug resistant tuberculosis/extensively drug-resistant TB (MDR/XDR-TB) 
treatment, yet emerging resistance prompted this study to assess its prevalence.
METHODS: This prospective observational study was conducted in the TB culture 
and drug susceptibility testing (DST) laboratory of a tertiary care hospital 
over 9 months. Sputum samples from presumptive DR-TB cases were included, 
whereas extrapulmonary and nontuberculous mycobacteria samples were excluded 
from the study.
RESULTS: A total of 1190 samples were subjected to the first-line probe assay 
(LPA) for drug resistance detection in MTB. MDR-TB was most common, followed by 
mono-isoniazid and monorifampicin resistance. Of 512 DR-TB samples tested by 
second-line probe assay (SL-LPA), 25 yielded invalid results. Fluoroquinolone 
(FQ) resistance was highest (47.7%), whereas second-line injectable drug (SLID) 
resistance was rare (1.4%); combined FQ + SLID resistance occurred in 10.7% 
samples, whereas 35.4% samples were sensitive. Among 380 isolates subjected to 
liquid culture DST, resistance was detected to moxifloxacin (7.4%), linezolid 
(2.1%), and BDQ (0.78%).
CONCLUSION: BDQ resistance is low but emerging; routine DST, rational drug use, 
and robust surveillance are vital to preserve BDQ efficacy and ensure effective 
DR-TB management.
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BACKGROUND: This protocol describes a study in which we would determine the 
facilitators and barriers to implementation of innovative integrated service 
delivery for tuberculosis (TB), community-acquired pneumonia (CAP), and chronic 
obstructive pulmonary disease (COPD), in southern Nigeria.
METHODS: This study will adopt a cross-sectional study design using qualitative 
data collection methods. It will involve key informant interviews (KIIs) for 
program managers and health service providers, including Directly Observed 
Treatment Short-course focal persons, radiographers and private care providers. 
Focus group discussions (FGDs) will be conducted for beneficiaries of the 
intervention and will include persons diagnosed and treated for TB, CAP or COPD. 
The study will be conducted in five hard-to-reach Local Government Areas (LGAs) 
in two states in Southern Nigeria. The LGAs selected for the study have 
perennial low TB case notifications, which may be attributed to poor active case 
finding. A total of twenty KIIs and four FGDs will be conducted.
RESULTS: In Nigeria, funding for single-disease programs is diminishing, hence 
unsustainable, making it necessary to adopt more cost-efficient approaches, 
including integrated service delivery, especially at the primary health care 
level.
CONCLUSION: The findings from this study will help in understanding the factors 
that influence the implementation of TB/CAP/COPD services and also inform 
policy/practice on the most suitable approaches to scale up the integrated 
service delivery for TB/CAP/COPD in Nigeria.
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BACKGROUND: Mycobacterium tuberculosis (Mtb), the causative agent of 
tuberculosis (TB), continues to become a significant risk to world health 
despite the availability of Bacille Calmette-Guérin (BCG) vaccination. The 
limited efficacy of BCG in adults and the low sensitivity of conventional 
diagnostic methods highlight the urgent need for novel antigens to improve TB 
immunodiagnostics.
METHODS: This study constructs, clones, and expresses Rv3875 and Rv2873, 
encoding ESAT-6 and MPT83 proteins from Mtb H37Rv as potential subunit proteins. 
Genomic DNA was extracted, and target genes were amplified by polymerase chain 
reaction (PCR) using a primer pair containing BamHI and HindIII restriction 
sites. Immunoinformatics analysis using IEDB predicted T-cell epitopes of Rv3875 
and Rv2873. SignalP, DeepTMHMM, VaxiJen, AllerTOP, and ToxinPred2 were used to 
assess localization, antigenicity, and safety profiles.
RESULTS: The amplicons (288 bp for Rv3875 and 663 bp for Rv2873) were 
successfully cloned into the pTrcHis A expression vector and transformed into 
Escherichia coli DH5α and BL21 strains. Colony PCR, restriction digestion, and 
sequencing assured the presence and integrity of the recombinant constructs, 
showing over 99% identity to reference sequences. Recombinant protein expression 
induced with IPTG yielded bands of ~11-12 kDa (Rv3875) and ~22 kDa (Rv2873) on 
SDS-PAGE. SignalP and DeepTMHMM identified ESAT-6 as secreted and MPT83 as a 
lipoprotein, whereas VaxiJen, AllerTOP, and ToxinPred confirmed both as 
antigenic, nonallergenic, and non-toxic.
CONCLUSION: These results show that Rv3875 and Rv2873 successfully cloned and 
expressed at the molecular level, and that they could be used as subunit 
proteins for TB immunodiagnostics.
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BACKGROUND: Tuberculosis (TB) remains a significant global health concern, 
particularly in children. Conventional TB diagnostics, such as culture or 
sputum-based. The polymerase chain reaction (PCR) is limited in pediatric 
populations. This study evaluates the molecular diagnostic of Mycobacterium 
tuberculosis (MTB) 16 small ribosomal RNA (rRNA) plasma in drug-sensitive TB 
children and household contacts.
METHODS: A cross-sectional study involved children aged 1 month to 18 years who 
were diagnosed with TB and those with household contact with TB cases. 
Participants underwent clinical evaluation, tuberculin skin test (TST), and 
peripheral blood collection for PCR 16S rRNA MTB. Statistical analysis was 
performed using Fisher's exact and Mann-Whitney U-tests (P < 0.05). Sensitivity, 
specificity, positive predictive value (PPV), negative predictive value (NPV), 
likelihood ratio, and area under the curve (AUC) were determined to evaluate the 
diagnostic efficiency of PCR 16S rRNA.
RESULTS: Among 30 participants, 15 were diagnosed with TB, and 15 were close 
contacts of TB. Positive PCR 16S rRNA results were found in 66.7% of 
TB-diagnosed children and 46.7% of household contacts, with no statistically 
significant difference (P = 0.239). TST was positive in 86.7% of the TB group 
and 20% of contact TB (P < 0.001). The sensitivity, specificity, PPV, NPV, 
likelihood ratio, and AUC of the PCR 16S rRNA MTB were 66.7%, 63.3%, 58.82%, 
61.53%, 1.817, 0.400 (0.194-0.606).
CONCLUSION: Molecular diagnostic of MTB using PCR 16S rRNA blood is a promising 
tool for identifying MTB in children. These findings support the potential role 
of blood-based molecular diagnostics in TB.
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BACKGROUND/OBJECTIVES: Tuberculosis (TB) remains a major global health 
challenge, and the Bacillus Calmette-Guérin (BCG) vaccine has limited efficacy 
against adult pulmonary disease. Protein subunit vaccines are a promising 
alternative but require strong adjuvants to induce cell-mediated immunity. 
Synthetic agonists targeting toll-like receptor 4 (TLR4) and stimulators of 
interferon genes (STINGs) have emerged as effective immunostimulants. Therefore, 
we aimed to evaluate the immunogenicity and protective efficacy of Ag85B-based 
subunit vaccines formulated with synthetic TLR4 and STING agonists in a 
BCG-boosted mouse model.
METHODS: Three synthetic adjuvants-QTP709-1, QTP709-3, and QTP701-were 
formulated as oil-in-water emulsions containing distinct surfactant and 
immunostimulant components. The potential of vaccine formulations to activate 
dendritic cells (DCs) and elicit Ag85B-specific immune responses, including IgG 
subclass levels, interferon-γ (IFN-γ) enzyme-linked immunosorbent spots, and 
polyfunctional T-cell responses, was assessed by flow cytometry. Protective 
efficacy was evaluated based on pulmonary bacterial burden and histopathology 
following Mycobacterium tuberculosis (M. tb) Erdman challenge.
RESULTS: All formulations promoted DC maturation and enhanced antigen-specific 
immune responses. Each adjuvant elicited strong Ag85B-specific humoral immunity, 
increased IFN-γ secretion, and polyfunctional CD4+ and CD8+ T cells co-producing 
IFN-γ, TNF-α, and interleukin-2. Among them, QTP709-1 was associated with 
increased levels of chemokine receptor 5-associated chemokines and showed a 
trend toward reduced lung bacterial burden and histopathological inflammation 
following M. tb challenge.
CONCLUSIONS: Synthetic TLR4 and STING agonists were associated with enhanced 
immunogenicity of TB subunit vaccines and showed evidence of protective 
potential, with TLR4-based formulations exhibiting more pronounced immunological 
responses. QTP709-1 exhibited strong immunostimulatory and protective effects, 
supporting its potential as a candidate adjuvant for next-generation TB 
vaccines.
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Bovine tuberculosis (bTB), caused by Mycobacterium bovis, remains one of the 
most relevant zoonotic diseases worldwide due to its dual impact on livestock 
production and human health. Although zoonotic tuberculosis has been virtually 
eradicated from cattle in a few settings, particularly in Australia, the disease 
persists in much of Latin America, Africa, and Asia, where it continues to limit 
cattle productivity and pose a threat to public health through the consumption 
of unpasteurized dairy products and occupational exposure. This review 
integrates historical, epidemiological, clinical, and molecular perspectives of 
bTB, with particular emphasis on Mexico, highlighting the role of wildlife 
reservoirs, socioeconomic factors, and diagnostic limitations in maintaining 
endemicity. Recent advances in molecular epidemiology, such as PCR, MIRU-VNTR, 
and whole-genome sequencing, provide promising avenues for surveillance and 
control. Finally, we discuss the importance of adopting a One Health framework 
that bridges veterinary, medical, and environmental approaches to achieve 
sustainable control of this silent zoonosis.
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Zoonotic tuberculosis (zTB), predominantly caused by Mycobacterium bovis, 
remains an underrecognized public health threat in many low- and middle-income 
countries. Although global estimates suggest that zTB accounts for approximately 
1-1.5% of all human tuberculosis cases, limited molecular diagnostic capacity 
and underreporting likely obscure its true burden. In Southeast Asia, 
particularly Indonesia, increasing detection of bovine tuberculosis in dairy and 
beef production systems-combined with high rates of raw milk consumption, 
informal slaughtering practices, and weak intersectoral surveillance-may amplify 
the risk of human exposure. Co-infections in livestock, including mastitis and 
respiratory pathogens, further complicate clinical detection and may enhance 
bacterial shedding. This review synthesises global and national epidemiological 
patterns of zTB, describes major transmission pathways at the human-animal 
interface, and examines interactions between M. bovis infection and other 
livestock diseases. Critical gaps in diagnostics, surveillance integration, and 
food-safety regulation are identified. Strengthening One Health approaches 
through improved laboratory capacity, coordinated public-animal health systems, 
and enhanced risk mitigation along dairy and beef value chains is essential to 
reduce the burden of zTB in Indonesia.
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The introduction of significantly shorter, all-oral regimens has significantly 
shifted the management of drug-resistant tuberculosis (DR-TB) towards a more 
tolerable and patient-centred therapeutic approach that aims to enhance 
treatment adherence, clinical outcomes, and quality of life among patients. 
Nigeria has gradually adopted this all-oral, shorter regimen, but the impact of 
this regimen in programmatic settings has not yet been studied. In 2022, a 
longitudinal, two-armed cohort study was conducted to explore the effectiveness, 
safety, and feasibility of the all-oral shorter regimen in the programmatic 
management of RR/MDR-TB in Nigeria. Consenting and eligible RR/MDR-TB patients 
receiving the all-oral regimen (intervention group) in four states were 
consecutively enrolled and compared to those receiving the standard of care 
(SOC). Treatment effectiveness, proportion, and 95% confidence intervals of 
favourable and unfavourable outcomes were measured at the end of treatment and 
during follow-up (six and 12 months post-treatment). In total 383 Participants 
were followed monthly throughout the 9-12-month treatment phase and then 
reassessed at 6 and 12 months after treatment completion, giving a total 
possible observation period of up to 24 months (185 received the intervention 
and 198 the standard of care). At the end of follow-up, there was a higher but 
non-significant proportion of favourable outcomes among the intervention vs. SOC 
group (80% vs. 69.7%); a higher proportion of favourable outcomes was also noted 
at the end of treatment among intervention participants (81.1 vs. 76.8%). Around 
one third of patients reported at least one serious adverse event (SAE), with no 
significant differences between arms, and none were deemed related to the use of 
medication. Intervention participants reported greater improvements in 
health-related quality of life between baseline and four months compared to 
those receiving the SOC. These findings support the programmatic use of all-oral 
shorter treatment for RR/MDR-TB as a regimen that is effective, tolerable, safe, 
and associated with enhanced health-related quality of life for patients in 
Nigeria.
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The Democratic Republic of the Congo faces a high tuberculosis (TB) burden. In 
2022, 61% of an estimated 402,000 TB cases were reported (World Health 
Organization Global tuberculosis report). To enhance case detection, the 
national TB program (NTP) introduced a program quality and efficiency approach 
(PQE), integrating systematic TB screening into outpatient departments (OPDs). 
Observational data of the PQE on the TB care cascade (from screening to 
treatment) across 70 sites in Kinshasa that initiated PQE during the first 
quarter of 2023 are presented. Data were collected monthly and validated during 
supervision visits, and disaggregated by sex, healthcare facility type (public, 
private, or faith-based), facility level (primary or secondary), and OPD within 
each facility. In 2024, 639,464 individuals were consulted in various OPDs in 
the participating facilities, 57% of which were female. The median number needed 
to screen (NNS) was 22.1, with an interquartile range of [9.5-104.3]. There was 
a significantly lower NNS observed in general practice and human 
immunodeficiency virus departments. Throughout the TB care cascade, women were 
less likely than men to be screened, tested, or treated. These findings, to be 
interpreted within the context of Kinshasa pilot facilities, provide insights to 
the NTP for developing PQE implementation research aimed at understanding the 
reasons for these discrepancies and informing NTP scale-up at the national 
level.
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BACKGROUND: Thyroid tuberculosis abscesses (TTA) are rare manifestations of 
extrapulmonary tuberculosis, with the available literature consisting almost 
exclusively of individual case reports and small observational series. This 
systematic review aimed to evaluate current management strategies and associated 
clinical outcomes for TTA.
METHODS: Reports describing confirmed TTA, specified treatment regimens and 
clinical outcomes were systematically identified and synthesised from PubMed, 
Embase, Web of Science and Google Scholar from the period 1990 to 2025. Studies 
with suspected but unconfirmed cases were excluded. Risk of bias was assessed 
using the Joanna Briggs Institute tool. A total of 22 studies comprising 33 
patients were included.
RESULTS: Significant diagnostic delays were seen. When diagnosis was 
established, standard four-drug anti-tubercular therapy (ATT) for at least 6 
months emerged as the predominant first-line treatment. Surgical or percutaneous 
drainage procedures were typically reserved for large abscesses, treatment 
failure, acute suppurative presentations or suspected malignancy. Across 
published cases, lesion resolution and preservation of euthyroid function were 
reported in 92% of patients. However, the absence of comparative studies and the 
reliance on highly selected case material limit definitive conclusions and raise 
concerns about publication bias.
CONCLUSIONS: TTA is a rare entity, with established treatment success with ATT, 
with surgery reserved for selected cases. Higher-quality comparative data are 
required to inform optimal management strategies.
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Background: Tuberculosis (TB) remains a major public health concern globally, 
despite sustained declines in incidence in many countries. Kazakhstan has 
implemented long-term national TB control strategies; however, comprehensive 
nationwide analyses integrating temporal trends, demographic patterns, and 
treatment outcomes over the past decade remain limited. Methods: A nationwide 
retrospective registry-based analysis of programmatic TB treatment episodes was 
conducted using anonymized data from the national tuberculosis registry of the 
Ministry of Health of Kazakhstan. All registered TB cases from 1 January 2014 to 
31 December 2023 were included. Treatment outcome was analyzed as the final 
end-of-episode programmatic status (favorable vs. unfavorable). Because the 
anonymized extract did not contain complete patient-level dates required to 
derive person-time (treatment initiation and event dates), time-to-event models 
were not applied; instead, factors associated with unfavorable end-of-treatment 
outcomes were assessed using multivariable logistic regression and reported as 
adjusted odds ratios (aORs) with 95% CIs. Unfavorable treatment outcomes were 
defined as death, treatment failure, loss to follow-up, and not evaluated or not 
recorded outcome, according to the national TB program outcome definitions. 
Results: A total of 93,985 TB cases were analyzed. The number of registered 
cases declined from 16,391 in 2014 to 6548 in 2023, corresponding to a 
cumulative reduction of 60.1% and an AAPC of -9.7% per year. TB incidence 
decreased in both sexes, although rates remained consistently higher among men. 
Over time, the peak incidence shifted toward older age groups, particularly 
among men. The proportion of new cases increased to 80.1% by 2023, while 
relapses and treatment failures declined. In multivariable analysis, unfavorable 
treatment outcomes were independently associated with male sex (aOR 1.25), older 
age, relapse, treatment after interruption, prior treatment failure, 
smear-positive disease (aOR 1.60), combined pulmonary and extrapulmonary 
involvement, and disseminated TB (ICD-10 A19). The risk of unfavorable outcomes 
increased during 2020-2021 and declined in 2022-2023. Conclusions: Kazakhstan 
has achieved a substantial and sustained reduction in TB incidence over the past 
decade. Nevertheless, marked demographic and clinical disparities persist, 
particularly among men, older patients, smear-positive cases, and individuals 
with prior or interrupted treatment. Targeted interventions focused on these 
high-risk groups may further improve treatment outcomes and support continued 
progress toward TB control.
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Pulmonary histoplasmosis is often misdiagnosed as or coinfected with pulmonary 
tuberculosis (TB). This study aims to analyze the misdiagnosis or co-occurrence 
of published cases of pulmonary TB and pulmonary histoplasmosis. Cases of 
histoplasmosis with dissemination were excluded, as it affects other organs. 
Systematic research was conducted using PubMed, EBSCOhost, ProQuest, BioRxiv, 
and MedRxiv databases. Twenty-seven articles were included, covering a total of 
51 cases. Males were predominantly affected, with a median age of 54 years. 
Exposure to caves and farming occupations were identified as the primary sources 
of infection (61.9%). The most common clinical symptoms were fever (80%) and 
cough (82.5%). Laboratory tests revealed culture positivity in 77.1% of cases, 
with sputum being the most frequently used specimens. In proven pulmonary 
histoplasmosis, antibody tests were positive in 18 out of 24 cases. Chest X-rays 
commonly showed cavities, infiltrates, and nodules, with an increase in nodular 
pattern in recent cases. The number of pulmonary nodules detected was higher on 
chest computed tomography (CT). Radiologic abnormality could occur in any lung 
region. This review suggests the potential for misdiagnosis and/or coinfection 
of pulmonary histoplasmosis and pulmonary TB. The combination of clinical 
suspicion, radiological findings, antibody and/or antigen testing could improve 
the diagnosis of pulmonary histoplasmosis.
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BACKGROUND: Drug susceptibility testing in Mycobacterium species typically 
requires prolonged incubation periods during which the chemical integrity of 
antibiotics may not be maintained, potentially compromising the reliability and 
accuracy of minimum inhibitory concentration (MIC) determinations.
OBJECTIVES: This study evaluated the in vitro stability of several antibiotics, 
including recently introduced agents (bedaquiline [BDQ], pretomanid, delamanid 
and clofazimine) used for treating multidrug-resistant mycobacteriosis 
(linezolid and moxifloxacin), and those commonly included in combination 
regimens (rifampicin, isoniazid, ethambutol and clarithromycin).
METHODS: Antibiotics were pre-incubated at 37 °C before MIC determination and 
those exhibiting two or more dilutions in MIC were further tested in combination 
with ascorbic acid (AA) and pyruvate (P).
RESULTS: All antibiotics demonstrated stability except BDQ, which showed 
significant MIC variation after pre-incubation, which was prevented when BDQ was 
combined with AA and P.
CONCLUSIONS: These findings suggest that the combined use of AA and P may serve 
as an effective stabilizing strategy for BDQ during MIC determination.
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Tuberculosis (TB) is an infectious disease caused by Mycobacterium tuberculosis. 
Despite the availability of effective treatments and advances in diagnostic 
methods, TB remains the leading cause of death from infectious disease globally, 
with its incidence tending to increase. Pregnant women constitute a population 
group with particular characteristics, as the diagnosis and treatment of certain 
conditions can be challenging. Early diagnosis and monitoring of TB by a 
multidisciplinary team are crucial to guide treatment and reduce complications. 
Congenital TB, although uncommon, is a serious complication that should be 
assessed in neonates, especially when the mother has previously been diagnosed 
with the disease. First-line anti-TB drugs are considered safe during pregnancy 
and lactation. In contrast, second-line drugs have a less well-established 
safety profile during breastfeeding, and the available evidence regarding their 
excretion in breast milk remains limited; therefore, their use requires 
individualised risk-benefit assessment. Data on this specific population group 
are limited, as physiological changes during pregnancy alter the 
pharmacokinetics/pharmacodynamics (PK/PD) of drugs and the inclusion of pregnant 
women in clinical trials remains contentious. Routine TB screening in prenatal 
care, particularly in high-prevalence regions, is crucial to improving maternal 
and neonatal outcomes. This narrative review was based on a structured search of 
PubMed, Scopus, and Web of Science (January 2000-June 2025), using the keywords 
tuberculosis, Mycobacterium tuberculosis, pregnancy, and breastfeeding. Eligible 
articles included original studies, reviews, and international guidelines.
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INTRODUCTION: Tuberculosis (TB) remains one of the leading infectious causes of 
mortality worldwide. The interaction between lipid metabolism and immune 
response plays a crucial role in TB pathogenesis. High-density lipoprotein (HDL) 
and other lipid parameters have increasingly attracted attention for their 
associations with inflammatory markers and survival. This study aimed to 
investigate the relationship between serum lipid levels, inflammatory markers, 
and survival in patients with TB.
MATERIALS AND METHODS: Data from TB and non-tuberculous mycobacteria (NTM) 
patients followed at Ege University Faculty of Medicine Hospital between January 
2017 and January 2024 were retrospectively analyzed. Lipid profile [HDL, 
low-density lipoprotein (LDL), total cholesterol, triglycerides] and 
inflammatory parameters (C-reactive protein, erythrocyte sedimentation rate, 
ferritin, albumin, lymphocyte count) were recorded at diagnosis. Lipid levels 
were categorized into tertiles based on interquartile distribution. Groups were 
compared in terms of inflammatory response, clinical features, and survival.
RESULT: A total of 148 patients were included in the study, comprising 127 TB 
and 21 NTM cases. Median age was 59.0 years [Interquartile range (IQR): 
45.0-71.0] in the TB group and 64.0 years (IQR: 38.0-72.0) in the NTM group. 
Among TB patients, 62.2% were male (n= 79). Mortality among TB patients was 
17.3% (n= 22). Patients with low HDL levels had significantly higher CRP and 
ferritin levels and lower albumin levels (p< 0.05). LDL and total cholesterol 
levels were similarly associated with CRP, albumin, and lymphocyte count. A 
significant association was observed between HDL levels and sex, with low HDL 
levels being more frequent among males (p< 0.001). Increasing HDL and 
triglyceride levels were associated with a trend toward improved survival (p= 
0.063; linear trend p= 0.041). No significant associations were found between 
lipid levels and cavity formation, pulmonary versus extrapulmonary involvement, 
or acid-fast bacilli smear results (p< 0.05). In multivariable analysis, older 
age and lower serum albumin levels were independently and significantly 
associated with mortality (p< 0.005).
CONCLUSIONS: In patients with TB, serum lipid profiles show significant 
associations with systemic inflammatory markers. Low HDL levels were accompanied 
by a more pronounced inflammatory response. However, lipid biomarkers were not 
independently associated with mortality, suggesting that they may serve as 
complementary markers in the assessment of the inflammatory process rather than 
as direct prognostic indicators.
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INTRODUCTION: Tuberculosis (TB) and non-tuberculous mycobacteria (NTM) are 
socioeconomically important infectious diseases. Diagnosis is supported by 
radiological examinations following the evaluation of clinical symptoms. 
Definitive diagnosis is made microbiologically or histopathologically. TB and 
NTM infections progress with different radiological findings such as cavitary 
and nodular infiltrations. In our study, it was aimed to investigate which 
criteria are stronger radiological determinants of which disease in 
microbiologically positive TB and NTM cases.
MATERIALS AND METHODS: In our study, 417 cases that were positive for TB and NTM 
infections in the five-year microbiology laboratory were evaluated. The 
symptoms, sociodemographic, laboratory and radiological findings of the cases 
were obtained retrospectively from epicrisis information. Patients with NTM 
growth were examined according to ATS/IDSA NTM Infection diagnostic criteria.
RESULT: There was a male sex predominance in both groups, and mean age was 
similar between the groups. The TB group was observed to present with more 
systemic symptoms, while the NTM group presented with more pulmonary symptoms. 
In radiological evaluation, the most common findings in both groups were 
nodules, consolidation, cavitation, and lymphadenopathy. The appearance of a 
tree in bud was also a common radiological finding in the TB group. When the two 
groups were compared, the presence of emphysema and atelectasis was 
significantly higher in the NTM group.
CONCLUSIONS: In the diagnosis of TB and NTM infections, after taking a detailed 
anamnesis, care should be taken especially in terms of NTM infections in 
patients with radiological parenchymal damage.
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Evaluating tuberculosis treatment outcomes and predictors in five Southern 
African countries: A multi-country cohort analysis.
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Muula G, Evans D, Rafael I, Kunzekwenyika C, Mureithi F, Jinga N, Fernando A, 
Ballif M, Günther G, Fenner L, Banholzer N.

INTRODUCTION: Despite global progress in tuberculosis (TB) control, treatment 
outcomes remain suboptimal, particularly in high-burden settings and among 
people with HIV or drug-resistant TB. Identifying predictors of unsuccessful 
treatment is essential to improve TB care and policy.
METHODS: We evaluated TB treatment outcomes and patient characteristics 
associated with unsuccessful outcomes in five cohorts of the International 
epidemiology database to evaluate AIDS (IeDEA); Center for Infectious Disease 
Research, Zambia; Chiure health center, Mozambique; Martin Preuss Center, 
Lighthouse clinic, Malawi; Masvingo health center Zimbabwe; and Themba Lethu 
clinic, Hellen Joseph hospital, South Africa. We included all patients with TB 
aged ≥ 15 years starting TB treatment and assessed their treatment outcomes in 
association with sociodemographic and clinical characteristics using 
multivariable mixed-effects models. Unsuccessful outcomes were defined as death, 
loss to follow-up and treatment failure.
RESULTS: Among 1438 people with TB, median age was 39 years, 67% males, 40% with 
HIV, and 4% with MDR-TB; 1151 (80%) treatment outcomes were successful (606 
cured and 545 completed treatment), 221 (15%) unsuccessful (89 deaths, 129 loss 
to follow-up and 3 treatment failures), and 66 (5%) other (49 unknown and 17 
transfer-outs). Unsuccessful outcomes were more probable among people with 
multidrug-resistant TB (MDR-TB) and among participants without formal education. 
Risk of death was lower for people with bacteriologically confirmed TB (adjusted 
odds ratio (aOR) 0.5, 95%-credible interval [CI] 0.25-0.80), those with a 
secondary or higher education (aOR 0.3, 95%-CI 0.13-0.69) and BMI ≥18 kg/m² (aOR 
0.6, 95%-CI 0.36-0.99). MDR-TB was associated with an increase (aOR 2.4 95%-CI 
1.17-4.97) and primary and secondary or higher education with a decrease in loss 
to follow-up (aOR 0.3, 95%-CI 0.14-0.89 and aOR 0.3, 95%-CI 0.11-0.67, 
respectively).
CONCLUSIONS: TB treatment outcomes fell short of the targets set by the World 
Health Organization of <10% unsuccessful outcomes, indicating a critical need 
for enhanced management strategies. Tackling loss to follow-up is crucial, 
especially among MDR-TB patients, including stronger retention activities and 
improved diagnostic capacities.

DOI: 10.64898/2026.03.18.26348675
PMCID: PMC13015680
PMID: 41891031

96. medRxiv [Preprint]. 2026 Mar 19:2026.03.18.26348671. doi: 
10.64898/2026.03.18.26348671.

Plasma multiomics distinguishes pulmonary tuberculosis from other respiratory 
infections.
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H, Islam M, Magee MJ, Martinson N, Sharma AA, Collins JM.

Novel blood-based biomarkers for tuberculosis (TB) are needed to develop rapid, 
point-of-care diagnostics. We sought to use combined plasma metabolomics and 
high-density cytokine profiling to identify a biomarker signature that can 
differentiate pulmonary TB (PTB) from patients hospitalized with other 
respiratory diseases and ambulatory household contacts with TB symptoms. We 
analyzed plasma concentrations of 28 cytokines and 118 metabolites from 391 
adults (≥18 years) presenting with respiratory symptoms suggestive of TB, of 
which 187 had PTB confirmed by Xpert MTB and/or M. tuberculosis sputum culture 
and 204 were controls in whom PTB was excluded. Our study identified a 5-marker 
signature (IFN.gamma, IL.22, IL.10, methionine and oxoproline) with an AUC of 
0.97 (95% CI: 0.95-1.00) in the test set. The signature had 98% and 84% 
sensitivity at 70% and 98% specificity respectively, which meet WHO target 
product profiles for both non-sputum triage and diagnostic TB tests.
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Comparative effectiveness of three linezolid management strategies for 
peripheral neuropathy during multidrug- or rifampicin-resistant tuberculosis 
treatment.
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Khan AW, Ndjeka N, Adenov M, Seung K, Kumsa A, Franke MF.

BACKGROUND: Peripheral neuropathy frequently leads to linezolid dose reductions 
or interruptions during multidrug- or rifampicin-resistant tuberculosis 
treatment. The effect of these modifications to linezolid on treatment success 
is uncertain.
METHODS: We conducted a target trial emulation using the endTB Observational 
Study among individuals who developed mild or moderate peripheral neuropathy 
while receiving linezolid 600 mg daily within 6 months of initiating an 
individualized regimen. We examined three linezolid management strategies: 
immediate change (suspension or dose reduction) during Weeks 1-7, deferred 
change during Weeks 8-26, and no change (i.e., continuing linezolid 600 mg 
daily) during Weeks 1-26. We used a clone-censor-weight approach to estimate the 
observational analog of the per-protocol effect on treatment success.
RESULTS: Among 303 eligible participants from 12 countries, peripheral 
neuropathy occurred a median (interquartile range) of 11 (4-18) weeks after 
treatment initiation. Weighted, standardized probabilities of treatment success 
were 85.8% (95% CI: 72.7%, 93.9%) for immediate change, 78.8% (95% CI: 66.1%, 
87.1%) for deferred change, and 85.2% (95% CI: 80.5%, 89.1%) for no change. 
Compared with no change, treatment success ratios were 1.01 for immediate change 
(95% CI: 0.86, 1.11) and 0.93 for deferred change (95% CI: 0.78, 1.01) 
strategies.
CONCLUSIONS: We did not find evidence of a substantial negative impact of 
immediate modification to linezolid among people who developed mild or moderate 
peripheral neuropathy in the first six months of an individualized regimen. Our 
results support the clinical practice of cautiously adjusting linezolid when 
needed to manage non-severe peripheral neuropathy.
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A Multi-Omics Study Reveals Pathway-Level Insights and Predictive Biomarkers in 
pediatric TB.
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Wobudeya E, Zar HJ, Collins JM, Cattamanchi A, Ernst JD, Jaganath D.

BACKGROUND: Tuberculosis (TB) remains a global health threat, affecting over a 
million children under the age of 15 annually. Many children with TB do not 
receive treatment due to challenges in diagnosis.
METHODS: We performed a multi-omics analysis for pediatric TB by integrating 
plasma proteomics and metabolomics data from children with presumptive TB across 
four high-burden countries. Pathway enrichment analysis was conducted using 
multiGSEA to identify relevant immune and metabolic pathways. We also applied 
mixOmics and multiview approaches for diagnostic biomarker discovery and 
compared the performance of multi-omics signatures with those derived from 
single-omics datasets.
RESULTS: Enrichment analysis revealed several immune and metabolic pathways, 
including PTEN and RUNX2 regulation pathways, as well as arginine and proline 
metabolism, that were uniquely identified through data integration. While the 
multi-omics model showed marginal improvement over single-omics models, 
proteomics alone generally outperformed metabolomics and demonstrated greater 
potential for accurately classifying Confirmed TB versus Unlikely TB in 
children.
CONCLUSION: These findings demonstrate the advantage of combining complementary 
molecular layers to gain a deeper understanding of disease mechanisms and 
highlight the potential of proteomics for improving pediatric TB diagnosis.
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Bedaquiline and linezolid resistance in people with rifampicin-resistant 
tuberculosis in the Western Cape Province of South Africa.

Auma E, Ghebrekristos Y, Kisten G, Schwab T, Singh S, Opperman C, Steyn J, 
Derendinger B, Ismail N, Venter R, Warren R, Theron G.

Introduction: South Africa was an early implementer of bedaquiline and linezolid 
for drug-resistant tuberculosis (TB), however, programmatic capacity for drug 
susceptibility testing (DST) was not initially available. Methods : We analysed 
people with rifampicin-resistant (RR)-TB (n=3138) programmatically tested with 
Xpert MTB/XDR and bedaquiline and linezolid phenotypic (p)DST in the same 
episode for diagnosis or treatment monitoring. Data from respiratory specimens 
collected 01/01/2023-31/12/2024 across six districts in Western Cape, South 
Africa, were included. Findings: 89% (2799/3138) of people were successfully 
tested with Xpert MTB/XDR, with 12% (332/2799) fluoroquinolone-resistant. 77% 
(2423/3138) successfully underwent bedaquiline pDST, with 12% (278/2423) 
resistant. 84% (232/278) of bedaquiline resistance was in the diagnostic (first) 
isolate. Of these, 51% (118/232) had no prior DR-TB (45 prior drug-susceptible 
TB, 73 no prior TB). We did not identify associations with 
bedaquiline-resistance, other than residence in Cape Town (OR 1.61, 1.19-2.20) 
and resistance to other drugs (fluoroquinolone resistance the strongest; OR 
4.38, 3.20-5.96). In people initially bedaquiline-susceptible with a later 
isolate tested, 22% (45/201) gained resistance. Bedaquiline-resistance was most 
frequent in the Overberg region [14% (8, 23) of RR/MDR-TB]. 86% (2411/2799) of 
people had a successful linezolid pDST, with <1% (2/2411) resistant. All 128 
people with repeat linezolid pDST remained susceptible. Conclusion: About one in 
ten people with RR/MDR-TB had bedaquiline-resistance, with half due to primary 
transmission. One in five people with RR/MDR-TB did not have bedaquiline DST 
done, highlighting care cascade gaps. Despite long treatment and sustained 
culture positivity, minimal linezolid resistance occurred.
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Tuberculosis preventive therapy in postpartum women with HIV modifies M. 
tuberculosis-specific and nonspecific immune responses.
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BACKGROUND: Tuberculosis (TB) has significant morbidity in pregnant and 
postpartum women with HIV (pregnant and PPWWHIV). TB preventive therapy (TPT) is 
recommended in pregnant and PPWWHIV with documented or presumed latent TB 
infection (LTBI). TB-stimulated IFNγ release assay and skin test positivity 
decline after TPT, but the underlying mechanisms and relationship with 
TB-specific immunologic memory are incompletely understood. We investigated this 
aspect in PPWWHIV.
METHODS: PPWWHIV with LTBI received isoniazid TPT between 12 and 40 weeks 
postpartum. Blood obtained at 12 and 44 weeks postpartum was used to compare 
functional and phenotypic characteristics of unstimulated and TB-stimulated CD4+ 
and CD8+ conventional T cells (Tconv); unconventional T cells, including γδ, 
iNKT, MR1+ and MR1- MAIT, and NKT; NK; and antigen presenting cells (APC) pre- 
and post-TPT.
RESULTS: In 45 participants with medians of 477 CD4+ T cells/µL and <50 HIV RNA 
copies/mL of plasma on antiretroviral therapy, both Tconv and innate immune 
cells responded to TB antigenic stimulation in vitro with an increase in 
functional markers. TPT was associated with a pronounced decrease in the 
proportions of granzyme B-expressing Tconv and unconventional T cell subsets 
both in TB-stimulated and unstimulated conditions. TB-stimulated Th1- and 
Th17-like responses in unconventional T cells also decreased from pre- to 
post-TPT. TB-stimulated conventional and unconventional regulatory T cells 
mostly decreased after TPT with a few exceptions. Very few changes were observed 
in circulating or TB-stimulated APC in response to TPT.
CONCLUSIONS: TPT was associated with a significant decrease in TB-specific T 
cell responses, including Tconv but mostly unconventional T cells, suggesting an 
important role of unconventional T cell memory in the control of TB infection. 
The prominent decrease of granzyme B-expressing T cells in response to TPT 
highlighted the importance of granzyme B in the maintenance of LTBI.
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Structural basis of Mycobacterium Fluoroquinolone Resistance Protein D (MfpD), a 
versatile pathogeny protein from the mfp conservon of Mycobacterium 
tuberculosis.

Gedeon A, Micaletto M, Megrian D, Leroy EC, Barbier E, Raynal B, Haouz A, Alzari 
PM, Mayer C, Petrella S.

The mfp conservon of Mycobacterium tuberculosis has been associated with 
fluoroquinolone resistance and encodes five conserved proteins, including the 
small GTPase MfpB and its regulatory partner MfpD. In this study, we combined 
phylogenetic, structural, and biophysical approaches to define the molecular 
basis of MfpD function. MfpD adopts a Roadblock/LC7-like alpha/beta fold and 
forms a stable dimer in solution, with hydrophobic alpha2-helix interactions 
stabilizing the interface. Additional biophysical analyses and AlphaFold3 
modeling suggest that MfpD may promote GTP hydrolysis by MfpB through a 
noncanonical Switch I-dependent mechanism. These findings establish the first 
structural framework for MfpD-MfpB interactions, building on previously 
identified in vitro catalytic properties and proposing new insights into MfpD 
non-catalytic pathogenesis activity of MfpD in macrophages.
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Molecular Determinants Governing the Antitubercular Activity of Griselimycin.

Spira A, Dash R, Lepori I, Luo YC, Newkirk SE, Bhandari S, Siegrist MS, Pires 
MM.

Tuberculosis, often considered the world's deadliest infectious disease, is 
associated with over one million deaths annually. The emergence of 
drug-resistant strains of Mycobacterium tuberculosis ( Mtb ) makes 
anti-tuberculosis drug development a critical priority. Griselimycin (GM) is a 
cyclic peptide that targets the essential DNA sliding clamp of Mtb . While GM is 
a promising Mtb antibiotic, its poorly understood structure-activity 
relationship has stalled derivatization. To investigate the contribution of each 
amino acid towards its activity, we assessed the antibiotic activity of an 
alanine scan library in M. tuberculosis and M. smegmatis . Residues essential 
for activity and tolerable to modification were identified, and the impact of 
backbone N -methylation at each position was determined. Edits to cyclization 
chemistry, unnatural amino acid incorporation, and replacing the acetylated N 
-terminus with a free amine were also investigated. Lastly, incorporation of an 
N -terminal fluorophore enabled visualization of GM accumulation inside of 
mycobacteria both in and outside of macrophage cells, where Mtb natively 
resides. These findings present the first comprehensive structure-activity 
investigation into GM and can be used to rationally design future analogues.
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Non-canonical peptidoglycan cross-linking is essential for Mycobacterium 
tuberculosis acid resistance.

Ma R, Rea D, Ocius K, Naick A, Healy C, Ioerger TR, Pires M, Cava F, Gouzy A, 
Ehrt S.

Mycobacterium tuberculosis withstands acidic conditions to survive and replicate 
within macrophages. To define the genetic determinants of this adaptation, we 
performed a transposon screen in a lipid-rich, acidic medium that mimics the 
host environment and supports robust M. tuberculosis growth. This screen 
identified ldtB , encoding an L,D-transpeptidase, as essential for growth and 
survival under acid stress. Loss of LdtB decreased 3-3 peptidoglycan 
cross-linking, disrupted cell wall architecture, and impaired intrabacterial pH 
homeostasis, resulting in increased susceptibility to cell wall-active 
antibiotics. Notably, M. tuberculosis lacking LdtB displayed heightened 
sensitivity to meropenem within macrophages, suggesting that targeting this 
enzyme could potentiate β-lactam efficacy during infection. These findings 
establish LdtB as a key mediator linking peptidoglycan homeostasis to acid 
stress resistance and underscores the importance of in vitro culture models that 
recapitulate the host microenvironment for uncovering new in vivo active 
therapeutic targets.
TEASER: Disabling a key peptidoglycan cross-linking enzyme compromises M. 
tuberculosis survival under acidic stress and antibiotic exposure.
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Incidence of active tuberculosis in Korean patients with rheumatoid arthritis: a 
comparison between tumor necrosis factor inhibitors and tofacitinib.
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OBJECTIVE: This study aims to compare the incidence of active tuberculosis (TB) 
among Korean patients with rheumatoid arthritis (RA) initiating treatment with 
tumor necrosis factor inhibitors (TNFi) or tofacitinib.
METHODS: Using the Korean National Health Insurance database, we conducted a 
nationwide, retrospective cohort study of RA patients who started TNFi or 
tofacitinib therapy between 2015 and 2018. We calculated the incidence rates of 
active TB based on the treatment type and results from latent tuberculosis 
infection (LTBI) screening tests. A multivariable Cox proportional hazards model 
was employed to evaluate the risk of active TB in RA patients beginning TNFi or 
tofacitinib treatment.
RESULTS: Among 3,382 RA patients (596 on tofacitinib and 2,786 on TNFi), LTBI 
screening was predominantly conducted using the IGRA (interferon-gamma release 
assays) test. Of these patients, 624 (18.5%) with a positive LTBI test received 
prophylactic treatment. No cases of active TB occurred in tofacitinib users, 
while 32 cases were observed in TNFi users. The adjusted hazard ratio for active 
TB in LTBI-positive patients was 5.47 (95% confidence interval 2.74 to 10.92) 
compared to LTBI-negative patients. In subgroup analyses, TB incidence was 
significantly higher among individuals aged over 65 years.
CONCLUSION: Despite LTBI treatment, active TB remains prevalent among RA 
patients on TNFi therapy and in those with positive LTBI tests.
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Wild-type MIC distribution and evaluation of epidemiological cut-offs of 
second-line TB-drugs in susceptible and MDR-TB clinical isolates from Chennai, 
India.
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INTRODUCTION: The rise of drug-resistant tuberculosis poses a significant 
challenge in patient management. Epidemiological cut-off values define drug 
resistance in Mycobacterium tuberculosis. In our previous study, we reported 
deviations from the WHO-recommended epidemiological cut-off values and 
identified subtherapeutic concentrations of rifampicin in clinical Mycobacterium 
tuberculosis isolates. Building on these findings, the present study 
systematically evaluated the epidemiological cut-off values and pharmacodynamic 
profiles of newer and repurposed second-line anti-TB drugs - Bedaquiline, 
Delamanid, Moxifloxacin, Linezolid, Clofazimine, Levofloxacin, and Pretomanid 
against the first-line drug-sensitive and isolates that are resistant to 
Rifampicin and Isoniazid from tuberculosis patients in and around Chennai.
METHODS: The Broth microdilution-based Microscopic Observation Drug 
Susceptibility assay was employed to determine the minimum inhibitory 
concentration of the drugs against well-characterized wild-type and 
drug-resistant clinical Mycobacterium tuberculosis clinical isolates. The 
resulting MIC profiles were subsequently analyzed to delineate pharmacodynamic 
relationships underlying therapeutic efficacy and resistance development.
RESULTS AND DISCUSSION: Deviations from the World Health 
Organization-recommended epidemiological cut-off values were observed, with 
lower thresholds for delamanid and levofloxacin and higher concentrations for 
clofazimine and bedaquiline. These shifts indicate region-specific 
susceptibility patterns in Mycobacterium tuberculosis that have direct 
implications for the effective treatment of multidrug-resistant tuberculosis. 
Inaccurate cut-off values may lead to misclassification of resistance, 
inappropriate regimen selection, and exposure to suboptimal drug concentrations, 
thereby compromising treatment efficacy and amplifying the risk of acquired 
resistance. Concordantly, pharmacodynamic analyses revealed sub-therapeutic 
exposure ranges for several newer and repurposed anti-TB drugs, underscoring the 
potential for treatment failure even in strains classified as susceptible. 
Collectively, these findings highlight the urgent need for regionally calibrated 
epidemiological cut-off values to optimize drug dosing, improve MDR-TB treatment 
outcomes, and strengthen resistance surveillance frameworks.
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A Case of Tuberculous Pericardial Effusion with Concurrent SARS-CoV-2 Infection 
in an Undernourished Child.

[Article in English, French; Abstract available in French from the publisher]
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Tuberculosis (TB) continues to be a major cause of morbidity and mortality in 
children, especially in the endemic regions. Tuberculous pericardial effusion is 
a rare but severe extrapulmonary manifestation and may be further complicated by 
concurrent viral infections such as SARS-CoV-2. To describe a rare case of 
tuberculous pericardial effusion with concurrent SARS-CoV-2 infection in an 
undernourished child and to discuss the diagnostic challenges and clinical 
management. A single-center, descriptive case report from a tertiary care 
hospital. A 9-year-old underweight, malnourished, unvaccinated male child 
presenting with acute respiratory distress was evaluated clinically and with 
imaging. Pericardial fluid analysis, Mantoux test, Cartridge-based Nucleic Acid 
Amplification Test (CBNAAT), and SARS-CoV-2 RT-PCR were performed. Therapeutic 
pericardiocentesis and anti-tubercular treatment were administered. 
Investigations revealed a large pericardial effusion with early tamponade 
physiology. Pericardial fluid showed a lymphocytic exudate with elevated 
adenosine deaminase. Mantoux test was positive, supporting a diagnosis of 
tubercular pericarditis despite negative CBNAAT. Concurrent SARS-CoV-2 infection 
was confirmed on RT-PCR. The child improved significantly following 
pericardiocentesis, anti-tubercular therapy, corticosteroids, and supportive 
management, with excellent recovery at 1-month follow-up. Tuberculous 
pericardial effusion remains a diagnostic challenge in pediatric patients, 
especially when co-infected with SARS-CoV-2. A high clinical suspicion is 
essential in TB endemic regions. Early diagnosis and timely intervention can 
lead to favorable outcomes even in undernourished and unvaccinated children.
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Editorial: Vaccines and molecular therapeutics for tuberculosis.
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course, genotyping and therapeutic outcomes from Buenos Aires, Argentina.
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CASE SERIES SUMMARY: This study describes three cases of feline Mycobacterium 
bovis infection diagnosed in Buenos Aires, Argentina. Cats presented with 
variable clinical signs, including lymphadenopathy, respiratory distress, and 
granulomatous retinopathy. Diagnosis was confirmed by cytology, culture, PCR and 
spoligotyping, identifying two distinct patterns (SB0140 and SB1780). All cats 
received a combination therapy of rifampicin, clarithromycin and doxycycline, 
achieving full recovery in two cases and treatment failure in one. The 
consistent diagnostic protocol allowed molecular epidemiological 
characterization. A raw meat diet was identified as a potential source of 
infection in one case.
RELEVANCE AND NOVEL INFORMATION: This report provides a comprehensive clinical, 
molecular and therapeutic description of feline M bovis infection, emphasizing 
its zoonotic relevance and the need for One Health collaboration.
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Isolated epididymal tuberculosis presenting as a chronic hydrocele: A rare 
manifestation of genitourinary TB.

Maachi Y(1), Lalaoui S(1), Bensaleh N(1), Slaoui A(1), Karmouni T(1), Koutani 
A(1), Elkhader K(1).

Author information:
(1)Department of Urology B, Ibn Sina University Hospital, Faculty of Medicine 
and Pharmacy, Mohammed V University in Rabat, Rabat, Morocco.

Isolated epididymal tuberculosis presenting as chronic hydrocele is 
exceptionally rare and poses significant diagnostic challenges. We report a 
healthy 35-year-old male who presented with 6-month progressive unilateral 
scrotal swelling clinically diagnosed as chronic hydrocele. During 
hydrocelectomy, intraoperative findings revealed approximately 150 mL of clear 
fluid with dense adhesions between testis and tunica vaginalis-an atypical 
finding that prompted epididymal biopsy. Histopathology demonstrated 
non-necrotizing granulomatous inflammation with epithelioid cells and 
multinucleated giant cells, suggestive of tuberculosis. Subsequent pulmonary 
evaluation confirmed active tuberculosis with positive sputum acid-fast bacilli 
(2 + on Ziehl-Neelsen stain), Mycobacterium tuberculosis detection by GeneXpert 
MTB/RIF, bilateral apical nodules with tree-in-bud opacities on chest CT, and 
18 mm tuberculin skin test induration. The patient completed nine months of 
standard anti-tuberculosis therapy comprising intensive phase (rifampicin, 
isoniazid, pyrazinamide, ethambutol for two months) followed by continuation 
phase (rifampicin and isoniazid for seven months) with complete clinical and 
radiological resolution. This case highlights three critical diagnostic 
challenges: atypical presentation as isolated hydrocele without classic 
tuberculous features, non-necrotizing rather than typical caseating granulomas, 
and absence of systemic symptoms in an otherwise healthy patient. In 
tuberculosis-endemic regions, maintaining high clinical suspicion for 
tuberculosis even in routine scrotal pathology is essential. Epididymal 
tuberculosis should be considered in differential diagnosis of chronic 
hydrocele, particularly in endemic areas, and routine histopathological 
examination of all surgical specimens with multidisciplinary collaboration 
remains crucial for timely diagnosis and appropriate management.
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A diagnostic puzzle: when pheochromocytoma meets tuberculosis!
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The association between tuberculosis and pheochromocytoma is extremely rare, 
although their clinical manifestations may overlap. This report presents a case 
of pheochromocytoma associated with pulmonary tuberculosis. Such an uncommon 
coexistence highlights the importance of considering infectious etiologies when 
evaluating adrenal pathology, particularly in regions where tuberculosis is 
endemic, underlines the critical role of radiological imaging in identifying 
dual pathology and ensuring appropriate management.
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QT interval prolongation in patients receiving bedaquiline-based regimens for 
drug-resistant tuberculosis in Sub-Saharan Africa: A systematic review and 
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BACKGROUND: Drug-resistant tuberculosis (DR-TB) is a major public health 
challenge in Sub-Saharan Africa (SSA), worsened by high HIV prevalence and 
limited healthcare infrastructure. Bedaquiline, a cornerstone DR-TB treatment, 
is linked to QT interval prolongation, a risk factor for life-threatening 
arrhythmias. This systematic review and meta-analysis estimated the incidence of 
QT prolongation in bedaquiline-treated DR-TB patients in SSA.
METHODS: Following PRISMA guidelines, we searched PubMed, Embase, Cochrane 
Library, Web of Science, and African Journals Online (2013-2024). Studies 
reporting QT intervals in DR-TB patients receiving bedaquiline in SSA were 
included (QTc > 450 ms men/>460 ms women). A random-effects model with 
Freeman-Tukey transformation estimated pooled incidence. Subgroup and 
sensitivity analyses explored heterogeneity (I2) and bias, with funnel plots 
assessing publication bias. Data were analyzed using Stata 18.0.
RESULTS: From 616 records, 23 studies (6673 bedaquiline-exposed patients) were 
included; 19 studies with 6158 patients contributed to the meta-analysis. Pooled 
incidence of QTc prolongation (>450 ms in men or >460 ms in women) was 15.0% 
(95% CI 9.0-22.0%, I2 = 97.1%). RCTs reported higher incidence (35.6%) than 
observational studies (13.1%; p = 0.001). HIV co-infection (prevalence 26.4%) 
showed a non-significant trend toward higher incidence (22.0% vs 11.0%, 
p = 0.07) and QT-prolonging drugs (52.8%) increased risk.
CONCLUSION: QT prolongation is significant in SSA's bedaquiline-treated DR-TB 
patients, necessitating enhanced ECG monitoring and integrated TB-HIV care.
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BACKGROUND: Tuberculous meningitis (TBM) is a severe extrapulmonary complication 
of tuberculosis. Early diagnosis is crucial in improving patient outcomes, 
albeit difficult given the non-specific clinical presentation of early stage 
TBM. Numerical diagnostic scoring systems may be useful diagnostic tools for 
clinicians, particularly in resource-constrained settings.
AIM: To describe existing TBM diagnostic scores with the primary focus being on 
scores with external validation.
METHODS: PubMed and EMBASE were searched from inception to 21 March 2024. 
Cross-sectional studies with numerical TBM scoring systems were included. 
Literature pertaining to non-human, non-live subjects, single diagnostic tests, 
papers with no gold standard diagnosis, and non-English papers were excluded.
RESULTS: We reviewed 21 unique scoring systems, of which 4 have been externally 
validated. Key features of the scores (clinical, laboratory, microbiological, 
histopathological and radiological criteria, interpretation), outcomes 
(sensitivity, specificity) and study population (location, demographics, 
subgroups) were described.
CONCLUSION: We suggest Thwaites (2002) and Marais (2010) as first-line TBM 
screening tests due to high sensitivities and extensive external validation, 
however clinicians should consider scores specific to their patient population.
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INTRODUCTION: Tuberculous Cold Abscesses (TCA) are localized collections of 
Mycobac-terium tuberculosis infection, typically lacking overt signs of 
inflammation. While common in en-demic areas, recurrent TCAs in immunocompetent 
individuals without pulmonary tuberculosis are exceedingly rare and present 
significant diagnostic and therapeutic challenges. Poverty, malnutrition, and 
unclean living standards may indirectly contribute to the recurrence of TCA. 
Based on our extensive research using PubMed and Google, the present case is 
unique and the only documented case of this type.
CASE PRESENTATION: We report the case of an 18-year-old immunocompetent male 
from Uttar Pradesh state, India, who developed recurrent tuberculous cold 
abscesses at different anatomical sites over four years. The first episode 
presented as a cervical abscess and was microbiologically confirmed by acid-fast 
bacilli staining and Cartridge-Based Nucleic Acid Amplification Test (CBNAAT). 
Despite standard Antitubercular Therapy (ATT) and complete clinical resolution, 
he subsequently developed three further episodes involving distinct sites: right 
supraclavicular region, left paraspinal region, and right infra-axillary region. 
Each episode demonstrated microbiological evidence of Mycobacterium tuberculosis 
without rifampicin resistance. Repeat serological testing confirmed preserved 
immune competence. Management included ultrasound-guided aspiration combined 
with ATT as per National Tuberculosis Elimination Program (NTEP) guidelines. One 
episode was complicated by hepatotoxicity, necessitating regimen adjustment. 
Each abscess eventually resolved following prolonged ATT courses, and no 
residual collection was noted on imaging during follow-up.
CONCLUSION: This case highlights the rare entity, as there was no underlying 
detected primary focus and no immunocompromised status. Early microbiological 
diagnosis, appropriate drainage, strict adherence to ATT, and vigilant follow-up 
are essential to prevent recurrence and ensure complete resolution. Clinicians 
must maintain a high index of suspicion, particularly in tuberculosis-endemic 
regions.

Copyright© Bentham Science Publishers; For any queries, please email at 
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BACKGROUND: The Malawi National Tuberculosis Program (MNTP) switched the MDR-TB 
treatment regimen from a combination of injectable and oral anti-TB drugs to an 
all-oral regimen in 2018. This has increased the pill burden and increased the 
treatment period from 12 to 18 months. The change was necessitated by the need 
to minimize amikacin-induced side effects which include vertigo, convulsions, 
and numbness. However, the longer treatment period and pill burden may affect 
treatment adherence.
OBJECTIVE: The purpose of the study was to assess factors that influence 
adherence to the all-oral drugs for MDR-TB.
METHODS: This descriptive qualitative study employed 10 in-depth interviews, 2 
focus group discussions and 7 key informant interviews with patients, guardians 
and health workers. Participants were identified through purposive sampling from 
Traditional Authorities Chowe and Chimwala in Mangochi district. Data analysis 
was done through a thematic approach.
RESULTS: Patients expressed satisfaction with the newly-introduced oral 
treatment for MDR-TB owing to the fewer side effects the treatment has, absence 
of pain from injections, desire to accomplish plans, delivery of drugs close to 
patients through drones, and home visits by health care workers. However, some 
patients highlighted barriers to adherence such as delayed food provision, and 
delayed transport refunds by the Malawi National Tuberculosis Control Program 
through its partners. Other barriers were medication stockouts, bad weather, and 
traveling away from home. Participants recommended that to improve adherence, 
interventions should include involving ex-MDR-TB patients and guardians in 
giving out MDR-TB adherence messages, and intensifying community sensitisation 
on MDR-TB.
CONCLUSION: MDR-TB treatment non-adherence is associated with patient factors, 
economic factors, access to health facility factors and environmental factors. 
Addressing the barriers is key to preventing MDR-TB relapse and new infections.
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Bovine tuberculosis (bTB), caused by Mycobacterium bovis, is one of the most 
important zoonotic diseases of veterinary and public health concern, with 
significant economic, productive, and sanitary implications. In the Campania 
region, characterized by a high density of cattle and buffalo farms and a 
complex diversity of production systems, understanding the risk factors that 
influence the persistence and spread of the disease is essential for designing 
effective control and eradication strategies. This retrospective longitudinal 
observational cohort study analyzed a seven-year period (2017-2023) with the aim 
of identifying the main structural, management, and environmental variables 
associated with the occurrence of bTB outbreaks in cattle and buffalo herds 
across Campania. Data were integrated from national information systems (SANAN, 
SIMAN, and BDN) and analyzed using Fisher's exact test, Wilcoxon test, and 
univariate and multivariate logistic regression models. The covariates 
considered included herd size, animal movements, previous history of infection, 
territorial characteristics (farm density, outbreak proximity, presence of 
pasture), and the presence of other domestic species. In the buffalo cohort (n = 
892), 13% of farms reported at least one positive case. Independent risk factors 
identified were previous infection (OR = 3.14; 95% CI: 1.61-5.92), introduction 
of animals from outside the region (OR = 0.59; 95% CI: 0.19-0.85), and the 
number of outbreaks within a 2 km radius (OR = 1.19; 95% CI: 1.07-1.33). In the 
cattle cohort (n = 4,467), the prevalence of positivity was 3%. Significant 
predictors included previous infection (OR = 8.98; 95% CI: 4.18-17.76), presence 
of pasture within 2 km (OR = 2.65; 95% CI: 1.62-4.19), animal movements (OR = 
1.91; 95% CI: 1.11-3.57), and the number of outbreaks within a 2 km buffer (OR = 
1.43; 95% CI: 1.28-1.58). The findings highlight the crucial role of herd-level 
(size and movements), historical (previous infection), and spatial (outbreak 
proximity, pasture presence) factors in the transmission dynamics of bTB. The 
integration of epidemiological and spatial analytical approaches provides a 
comprehensive understanding of the regional risk landscape, offering valuable 
insights for improving biosecurity, surveillance, and control strategies aimed 
at reducing the burden of bovine tuberculosis in both cattle and buffalo 
populations.
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Tuberculosis (TB) has been one of the deadliest infectious diseases since 
ancient times and remains a major threat to public health, causing significant 
morbidity and mortality. The global TB outbreak in 1993 prompted the World 
Health Organization to declare the disease an emergency priority. However, 
public neglect and the ability of M. tuberculosis to develop drug resistance 
have led to the emergence of multidrug-resistant, extensively drug-resistant, 
and totally drug-resistant strains. These resistances are mainly caused by 
genetic mutations in antibiotic target genes, which reduce the effectiveness of 
drugs and make it more difficult to treat patients. In this review article, 
focusing on molecular and genetic mechanisms, the resistance of M. tuberculosis 
to injectable agents, second-line drugs, and novel anti-TB agents is 
investigated. Relevant studies were identified through a comprehensive search of 
major scientific databases, including PubMed, Scopus, and Web of Science. 
Articles were selected based on relevance to the molecular and genetic 
mechanisms of drug resistance in M. tuberculosis. The evidence was synthesized 
narratively to highlight current insights into resistance to anti-TB drugs.
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Placental tuberculosis (TB) is a rare manifestation of maternal TB with 
significant implications in terms of fetal and neonatal outcomes. Placental 
involvement usually occurs by hematogenous seeding of bacilli from an infected 
mother, and may be seen even in the absence of active maternal pulmonary 
disease. We present an incidental case of placental TB in a 35-yr-old woman at 
37+2 wk gestation, whose routine placental microscopy revealed necrotizing 
epithelioid cell granulomas, and Ziehl-Neelsen staining demonstrated acid-fast 
bacilli. The Xpert MTB/RIF Ultra assay performed on the placental tissue was 
positive for Mycobacterium tuberculosis. Following this diagnosis, the mother 
underwent a thorough evaluation for pulmonary tuberculosis, and she was started 
on a standard first-line antitubercular regimen (ATT). The neonate, who had BCG 
vaccination at birth, was also evaluated and was started on isoniazid preventive 
therapy (IPT) for 6 mo. Both mother and infant were asymptomatic at 3 mo of 
follow-up.
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BACKGROUND: Tuberculous meningitis (TBM) is the most severe manifestation of 
tuberculosis in children, with high mortality rates and long-term neurological 
sequelae. Early diagnosis is challenging due to its nonspecific symptoms and 
insidious onset.
CASE PRESENTATION: An 8-year-old previously healthy male, fully vaccinated, 
presented with a two-week history of fever, headache, vomiting, and abdominal 
pain. Cerebrospinal fluid (CSF) analysis revealed lymphocytic pleocytosis, 
elevated protein, and low glucose levels, while multiplex polymerase chain 
reaction (PCR) testing for bacteria and viruses yielded negative results. Brain 
computed tomography (CT) revealed mild ventricular dilation and pansinusitis. 
Empirical antibacterial and antiviral therapy were initiated; however, the 
patient subsequently experienced neurological deterioration, including cranial 
nerve deficits and hemiparesis. Brain magnetic resonance imaging (MRI) 
demonstrated acute infarctions of the basal ganglia, raising suspicion for TBM. 
Repeated CSF sampling and Xpert MTB/RIF assay confirmed infection with 
Mycobacterium tuberculosis. Anti-tuberculosis treatment was initiated in 
combination with adjunctive corticosteroids, anticonvulsant and anticoagulant 
therapies, and supportive care, including neurosurgical intervention for 
hydrocephalus. After 16 months of treatment, the patient showed clinical 
improvement but sustained left-sided hemiparesis, visual impairment, and 
cognitive deficits.
CONCLUSIONS: This case highlights the diagnostic challenges of pediatric TBM in 
immunocompetent and Bacillus Calmette-Guérin (BCG)-vaccinated children, 
particularly in the presence of initially negative microbiological findings. It 
emphasizes the importance of maintaining a high index of clinical suspicion and 
the crucial supportive role of neuroimaging findings, as well as the earlier 
initiation of empirical TB therapy especially when epidemiological plausibility 
exists. Early recognition and intervention remain critical to reducing morbidity 
and mortality associated with this devastating disease.
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BACKGROUND: Tuberculosis (TB) remains a major global public health challenge, 
with substantial variation across countries. South Africa has one of the highest 
TB incidence and mortality rates globally, while Bulgaria, a low-incidence 
country, faces a persistent TB burden among vulnerable populations.
OBJECTIVES: To compare national trends in TB incidence and mortality in South 
Africa and Bulgaria from 2000 to 2023 and explore associations with selected 
socioeconomic indicators and health system coverage.
METHODS: An ecological, descriptive, analytical study used national-level data 
from the WHO, World Bank, and official statistics. TB trends were analyzed 
alongside income, poverty, unemployment, and Universal Health Coverage 
indicators. Time series measures and Pearson correlation were used descriptively 
to summarize co-variation over time.
RESULTS: Between 2000 and 2023, TB incidence declined by approximately 44% in 
the Republic of South Africa and 69% in Bulgaria. In both countries, TB 
incidence co-varied strongly with unemployment (RSA: r = 0.805; BG: r = 0.723). 
In Bulgaria, TB incidence was also strongly negatively associated with GDP per 
capita (r = -0.910), whereas no significant association with GDP was observed in 
South Africa. These findings indicate that TB trends co-varied more closely with 
labour market conditions in both contexts, while broader economic growth 
co-occurred with declining TB incidence only in Bulgaria.
CONCLUSIONS: TB trends co-occurred with changes in socioeconomic conditions and 
health system coverage, with differing patterns across contexts. Findings 
highlight the relevance of equity-oriented, context-specific TB control 
strategies integrated with social and economic policies.
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The nucleoid-associated proteins (NAPs) are the primary organizers of chromosome 
architecture, function, and regulators of gene expression in bacteria. 
Mycobacterium tuberculosis (Mtb) encodes a limited set of NAPs, among which HU 
(MtHU) is essential for the organism. While MtHU's DNA-binding properties are 
well documented, the genome-wide regulatory circuit by which it coordinates 
transcription remains to be elucidated. Here, we combine CRISPR interference 
(CRISPRi), chemical inhibition, ChIP-seq, RNA-seq, and RNA polymerase (RNAP) 
occupancy experiments to dissect MtHU function. Conditional depletion of MtHU 
resulted in transcriptional deregulation of over 800 genes involved in various 
cellular processes, indicating its dominant role in controlling gene expression. 
ChIP-seq analysis revealed widespread MtHU binding across the genome, including 
intergenic regions and within gene bodies. The large-scale occupation of MtHU 
within open reading frames (ORFs) hampers RNA polymerase elongation during 
transcription. MtHU depletion thus resulted in upregulation of genes, indicating 
its predominant negative regulatory role. Limiting MtHU during Mtb infection 
resulted in decreased intracellular survival and decreased antibiotic tolerance, 
linking gene regulation to host-pathogen dynamics. Our findings expand the 
functional landscape of MtHU, uncovering its multifaceted roles in 
transcriptional control, immune modulation, and antibiotic tolerance, opening up 
potential opportunities for the development of new treatment regimens.
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Extrapulmonary tuberculosis (TB) accounts for 15%-20% of all TB cases, with 
genitourinary involvement being one of the less common forms. Prostatic TB is a 
rare entity that often presents nonspecific symptoms and is frequently diagnosed 
incidentally during histopathological examination. We present the case of a 
55-year-old man who sought care for persistent urinary symptoms, including 
dysuria, pollakiuria, straining, and bladder tenesmus. Laboratory studies showed 
elevated prostate-specific antigen levels. Ultrasound imaging demonstrated 
changes suggestive of chronic prostatitis. Subsequently, a histopathological 
study of a prostate biopsy with Ziehl-Neelsen staining reported the focal 
presence of acid-fast bacilli, a finding suggestive of prostatic TB. Prostatic 
TB is a rare form of genitourinary TB that can clinically mimic benign processes 
such as benign prostatic hyperplasia or chronic urinary tract infections. Its 
diagnosis requires a high index of suspicion and histopathological confirmation. 
In this case, the pathological study was definitive. This report highlights the 
importance of considering prostatic TB as a differential diagnosis in patients 
with chronic urinary symptoms and a poor response to conventional antibiotics, 
especially in areas endemic for TB.
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Background While effective anti-tuberculosis treatment (ATT) has led to 
significant reductions in mortality, concerns persist about the potential for 
persistent lung damage and impaired pulmonary function among survivors. Data on 
the prevalence and predictors of lung function impairment (LFI) in post-TB 
patients in Tamil Nadu are limited. This study aims to evaluate the extent of 
LFI in pulmonary tuberculosis (PTB) patients upon treatment completion. Methods 
A cross-sectional analytical study was conducted among 132 adult patients aged 
18 years and above diagnosed with PTB registered in the government National TB 
Elimination Program (NTEP) centres, in Madurai district, Tamil Nadu, with smear 
negative status at completion of standard ATT. Information was obtained on 
personal habits, respiratory symptoms and co-morbid conditions. A pulmonary 
function test was done using spirometry. Multiple binary logistic regression 
analysis was done to find the factors associated with LFI. Results Among the 
patients, 78 (59%; 95% CI (51% to 67%)) showed LFI. The most common abnormality 
identified was the restrictive pattern, seen in 72 individuals (55%). Patients 
with a previous history of anti-tuberculosis treatment (adjusted odds ratio 
(AOR) 2.4; 95% CI 1.0-5.7; p =0.034)), bilateral lung infiltrates (AOR 7.9; 95% 
CI: 2.7-23.3; p < 0.001), and ≥4 chest X-ray zones (AOR 11.1 CI 2.9-42.3; p 
<0.001) were more likely to have LFI. Conclusion LFI is highly prevalent among 
PTB patients after treatment completion, with previous TB episodes, radiological 
severity, and bilateral infiltrates being strong predictors. These findings 
underscore the necessity of post-treatment pulmonary surveillance, spirometry, 
and pulmonary rehabilitation to be integrated into TB care frameworks in this 
population.
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PURPOSE: Tuberculosis (TB) was the leading infectious cause of death worldwide 
in 2023. U.S. tuberculosis (TB) cases mostly result from reactivation of latent 
TB infection (LTBI). LTBI treatment is about 90% effective in preventing TB 
disease; thus, screening and treatment are essential for U.S. TB elimination 
efforts. Persons at higher risk of infection seek care at primary care clinics, 
which represent a critical setting for scaling up TB testing and LTBI treatment.
METHODS: Using longitudinal electronic health record (EHR) data, we described a 
comprehensive LTBI care cascade among individuals at higher risk of infection 
seeking care in U.S. primary care clinics - from identification of higher-risk 
persons through testing, diagnosis, and treatment.
RESULTS: Among 3.5 million patients, 48% were determined to be at higher risk; 
86% were not tested. Among those tested, there was a 17% test positivity rate. 
Only 61% of persons diagnosed with LTBI were prescribed treatment; 44% did not 
complete treatment.
CONCLUSIONS: We established baseline rates of TB infection testing and LTBI 
treatment outcomes within U.S. primary care clinics. Results highlight 
opportunities for expanding U.S. TB prevention efforts by implementing targeted 
interventions to improve testing and treatment outcomes within primary care 
settings to ultimately reduce TB morbidity.
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In a single-centre Italian study (201 6-2023), we analyzed all children and 
young people (n=53) with tuberculosis. All were born to foreign born parents. 
Those born in Italy were younger and mainly pulmonary, while those born abroad 
were more frequently malnourished and BCG vaccinated. These findings highlight 
the need for targeted screening, nutrition support, and vaccination strategies.
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BACKGROUND: Biological treatments have substantially improved management of 
inflammatory bowel disease, but their profound immunosuppressive effects 
necessitate infection screening before initiation. Current guidelines recommend 
chest X-ray (CXR) alongside Mycobacterium tuberculosis testing. While this 
approach is widely accepted, the necessity of routine CXR in patients without 
tuberculosis (TB) risk factors has recently been questioned in low-incidence 
regions.
METHODS: We report a rare case of a patient with ulcerative colitis undergoing 
routine preinfliximab CXR revealing an apical right-lung infiltrate, that was 
not suspected based on clinical assessment and negative interferon-gamma release 
assays testing. In addition, we summarize the existing literature on invasive 
aspergillosis associated with tumor necrosis factor alpha inhibitors.
RESULTS: The patient had minimal clinical symptoms of pulmonary infection and 
remained afebrile with consistently normal C-reactive protein levels. 
Nevertheless, routine pretreatment CXR demonstrated an apical right-lung 
infiltrate, leading to cancelation of planned infliximab initiation. Subsequent 
analyses of bronchoalveolar fluid and sputum identified two strains of 
Aspergillus fumigatus. Despite prolonged antifungal therapy, the patient 
ultimately required a right-lung lobectomy. A comprehensive literature review 
identified three fatal cases of invasive aspergillosis following tumor necrosis 
factor alpha inhibitors, underscoring the clinical importance of detecting 
serious pulmonary infections prior to treatment initiation.
CONCLUSIONS: Our case is, to our knowledge, the first report in inflammatory 
bowel disease to illustrate that CXR may uncover potentially life-threatening 
infections beyond TB in patients with limited clinical and biochemical signs of 
infection, supporting its continued role in prebiologic treatment workflows even 
in low-TB prevalence settings.

Copyright © 2026 Wolters Kluwer Health, Inc. All rights reserved.
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Tuberculosis (TB) remains a major public health challenge in Somalia, a country 
affected by prolonged conflict, population displacement, and fragile health 
systems. Despite global progress in TB control, Somalia continues to report a 
high burden of disease, with substantial gaps in the detection, treatment 
coverage, and management of drug-resistant TB. This narrative review synthesizes 
the available evidence on the epidemiology of TB in Somalia, examines the health 
system and socio-environmental determinants of transmission, reviews the 
national TB control response, and highlights key challenges and future 
directions for TB elimination. Strengthening surveillance, expanding access to 
diagnostic and treatment services, integrating TB care within primary 
healthcare, and addressing social determinants are critical for accelerating TB 
control in Somalia.
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Neurocysticercosis (NCC) is a predominant cause of acquired epilepsy globally 
and often resembles cerebral tuberculoma in neuroimaging, particularly in 
regions where tuberculosis is prevalent. Diagnostic challenges are exacerbated 
in resource-limited settings due to financial limitations, restricted access to 
advanced diagnostic tools, and insufficient longitudinal medical records. We 
report a case of a 17-year-old immunocompetent female with recurrent generalized 
seizures who was repeatedly misdiagnosed with cerebral tuberculoma over an 
eight-year period and treated with multiple courses of anti-tubercular therapy 
based solely on imaging findings. During the current evaluation, magnetic 
resonance imaging identified a solitary, small, non-enhancing T2 hypointense 
lesion with surrounding edema in the right frontal lobe, prompting a 
differential diagnosis of NCC versus tuberculoma. Negative QuantiFERON-TB Gold 
(QFT-G, Cellestis Limited, Carnegie, Victoria, Australia) testing, normal chest 
radiography, absence of systemic tuberculosis, and prior extensive exposure to 
anti-tubercular therapy favored NCC. Treatment with albendazole and 
corticosteroids resulted in complete seizure control without recurrence. This 
case underscores the necessity for meticulous clinic-radiological correlation 
and increased diagnostic vigilance to prevent misdiagnosis and unnecessary 
treatment, particularly in resource-constrained environments.
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A 37-year-old man with suspected tuberculosis and severe cavitary lung disease 
presented with an acute abdomen with pneumoperitoneum requiring emergent 
exploratory laparotomy. The patient presented with dysphagia, recurrent 
regurgitation, pancytopenia, treatment refractory elevated International 
Normalized Ratio (INR). His compromised respiratory status, likely to worsen 
under positive pressure ventilation, along with a high risk of aspiration of 
gastric content and coagulopathy during emergent abdominal surgery, required 
general anesthesia. In patients with extensive pulmonary tuberculosis and large 
lung cavernous lesions, general anesthesia increases the risks of dissemination 
of the disease, barotrauma, and impaired gas exchange, all of which may lead to 
respiratory failure. Available literature is scarce and focuses on employing 
regional anesthesia and avoiding mechanical ventilation whenever possible. Our 
plan included taking the patient to a negative pressure room with limited 
personnel wearing individual protective equipment; performing videolaryngoscopy 
with maintained adequate respiratory drive and endotracheal intubation under 
sedation and topical anesthesia of the vocal cords; careful titration of 
pressure support for normocapnia and normoxemia. Throughout surgery, peak 
pressures and respiratory mechanics were continuously monitored, and the patient 
maintained lung-protective tidal volumes and low airway pressures. He was 
successfully extubated in the operating room; no respiratory support was 
necessary in the postoperative period. By adapting available techniques to 
prioritize patient safety, general anesthesia with preserved spontaneous 
ventilation proved to be a viable and effective alternative when conventional 
approaches posed a significant risk. This strategy may be a safe option for 
similar patients undergoing open abdominal procedures.
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India bears a quarter of the global tuberculosis (TB) burden and nearly 
one-third of TB related deaths, but substantial regional heterogeneity demands 
tailored elimination strategies. We propose the Dual-phase Operational Strategy 
for Tuberculosis elimination (DOST), a roadmap that explicitly addresses TB as 
both an infectious disease and a structural challenge. Phase 1 focuses on 
rapidly reducing transmission through intensified case-finding, upfront 
molecular diagnosis, and strengthened treatment, as demonstrated by India's 
100-Day TB Campaign, which expanded community screening and accelerated therapy 
initiation. Phase 2 pivots to preventing disease progression by scaling up TB 
preventive treatment and addressing key drivers such as undernutrition, HIV, and 
diabetes. DOST emphasizes subnational adaptation: high-burden states prioritize 
disease reduction, while states nearing low incidence shift toward preventing 
flare-ups and sustaining progress. Rooted in the Hindi word dost (friend), this 
person-centered approach integrates medical and social support, recognizing that 
eliminating TB in India requires compassion paired with structural action. By 
sequencing and localizing proven interventions, DOST offers a pragmatic pathway 
from TB response to TB elimination.
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Pathogen load is considered fundamental to infection pathobiology but is 
unobserved or inadequately measured. We used latent variable modeling to 
characterize HIV-associated tuberculosis mycobacterial load in 519 inpatients. 
Tests on urine and blood, not sputum, showed substantial covariance. Summarizing 
covariance via measurement models estimated pathogen loads with stronger 
correlation with host inflammation and mortality than traditional measures such 
as blood culture time to positivity.
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Miliary tuberculosis (MTB) is a rare and potentially fatal manifestation of 
Mycobacterium tuberculosis infection, resulting from hematogenous dissemination 
of the primary infection. Although more commonly seen in immunocompromised 
individuals, infants are also susceptible due to their immature immune systems. 
We present the case of an 88-day-old female with MTB and extrapulmonary disease 
involving the liver, spleen, kidneys, and retina. Imaging demonstrated diffuse 
pulmonary nodules, hepatic and splenic granulomas, and nephrocalcinosis. This 
case highlights the hallmark radiologic features seen in MTB and extrapulmonary 
disease, along with imaging of medullary nephrocalcinosis, a rare extrapulmonary 
manifestation.
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Tuberculosis (TB), caused by Mycobacterium tuberculosis, remains a major global 
health challenge, exacerbated by the rapid emergence of drug-resistant strains. 
In this study, a series of thiadiazole-azetidinone hybrid molecules was designed 
and synthesized by integrating two pharmacophores with known relevance in 
antimycobacterial drug discovery. The hybrid framework was conceived to explore 
the structural compatibility of thiadiazole-2-sulfonamide and azetidinone motifs 
within a single molecular architecture targeting two essential mycobacterial 
enzymes, decaprenylphosphoryl-β-d-ribose 2'-oxidase (DprE1) and dihydrofolate 
reductase (DHFR), involved in cell wall biosynthesis and folate metabolism, 
respectively. The synthesized compounds displayed in vitro antimycobacterial 
activity against M. tuberculosis H37Rv and were further analyzed through 
molecular docking and molecular dynamics simulations (200 ns) to rationalize 
their interactions with both targets under dynamic conditions. These 
computational studies provided mechanistic insights into the binding modes, 
stability, and key interactions governing enzyme recognition within this hybrid 
series. In silico ADMET analysis indicated acceptable drug-like profiles across 
the scaffold. Rather than defining a clinically optimized candidate, this work 
establishes a structure-activity and structure-interaction framework that 
supports the thiadiazole-azetidinone hybrid concept and guides future chemical 
optimization toward antitubercular agents.

This journal is © The Royal Society of Chemistry.

DOI: 10.1039/d6ra00735j
PMCID: PMC13000902
PMID: 41868340

136. Drug Des Devel Ther. 2026 Jan 8;20:566020. doi: 10.2147/DDDT.S566020. 
eCollection 2026.

Investigation of Potent Anti-Mycobacterium tuberculosis Agents Derived from 
Pyridine Derivatives Targeting the Enoyl Acyl Carrier Protein Reductase (InhA): 
Design, Synthesis, and Computational Analysis.

Sabt A(1), Korycka-Machala M(2), Kassem AF(3), The Son N(4), Ha NX(4), Brzostek 
A(2), Thabit MG(5), Kawka M(6), Dziadek B(6), Elshamy AI(1), Atwa AM(7)(8), 
Dziadek J(2).

Author information:
(1)Chemistry of Natural Compounds Department, Pharmaceutical and Drug Industries 
Research Institute, National Research Centre, Cairo, 12622, Egypt.
(2)Laboratory of Genetics and Physiology of Mycobacterium, Institute of Medical 
Biology of the Polish Academy of Sciences, Lodz, Poland.
(3)Department of Chemistry, College of Science and Humanities in Al-Kharj, 
Prince Sattam Bin Abdulaziz University, Al-Kharj, Saudi Arabia.
(4)Institute of Chemistry, Vietnam Academy of Science and Technology, Hanoi, 
10000, Vietnam.
(5)Department of Pharmaceutical Chemistry, Faculty of Pharmacy, Pharos 
University (PUA), Alexandria, Egypt.
(6)Department of Molecular Microbiology, Faculty of Biology and Environmental 
Protection, University of Lodz, Lodz, Poland.
(7)College of Pharmacy, Al-Ayen Iraqi University, AUIQ, An Nasiriyah, Iraq.
(8)Department of Pharmacology and Toxicology, Faculty of Pharmacy, Egyptian 
Russian University, Cairo, 11829, Egypt.

INTRODUCTION: Tuberculosis is a very complicated disease because of how the TB 
bacteria behaves in the human body. This makes it hard to diagnose, treat, and 
control. Because of this, the World Health Organization's latest reports show 
that there are still very few good treatment options for drug-resistant TB.
METHODS: A novel series of pyridine-derived compounds were rationally designed 
and synthesized to evaluate their potential as antitubercular agents. These 
derivatives were specifically developed to target the enoyl acyl carrier protein 
reductase (InhA), and molecular docking studies were performed to predict 
binding modes with InhA.
RESULTS: All compounds exhibited notable antitubercular activity, with minimum 
inhibitory concentrations (MIC) ranging from 0.5 to 2.0 μg mL-1 against 
Mycobacterium tuberculosis H37Rv.
DISCUSSION: Derivative 6 was the most potent compound (MIC: 0.5 μg mL-1), 
inhibiting intracellular bacteria, disrupting biofilms, and potently targeting 
InhA (IC5 0: 0.36 μM). Its pyridine-thiazole scaffold was key for stable 
binding, as shown by molecular modeling.

© 2026 Sabt et al.

DOI: 10.2147/DDDT.S566020
PMCID: PMC13000758
PMID: 41868180 [Indexed for MEDLINE]

137. medRxiv [Preprint]. 2026 Mar 2:2026.02.26.26347105. doi: 
10.64898/2026.02.26.26347105.

Development of a Rapid Automated Point-of-Care Test for Mycobacterium 
tuberculosis Detection from Tongue Swabs and Sputum Specimens on the DASH® Rapid 
PCR System.

Butzler MA, Reed JL, Olson AM, Wood RC, Cangelosi GA, Luabeya AK, Hatherill M, 
Chiwaya AM, Rockman L, Theron G, McFall SM.

Mycobacterium tuberculosis (MTB) disease is a major global health threat with 
most tuberculosis (TB) cases occurring in low-and middle-income countries (LMIC) 
with limited healthcare infrastructure. Near-point-of-care testing which can be 
deployed at peripheral clinical settings is needed to start treatment earlier 
and thereby improve treatment outcomes. Here we report the development and 
preliminary characterization of an MTB detection assay that utilizes tongue swab 
or sputum specimens for The DASH® Rapid PCR System which employs cartridge-based 
automated sequence specific capture sample prep combined with dual target qPCR 
multicopy MTB insertion sequences IS 6110 and IS 1081 amplification and 
detection. MTB is resistant to conventional bacterial lysis techniques; 
therefore, we evaluated two pre-cartridge lysing techniques, mechanical lysis 
and sonication, and selected sonication for all subsequent studies. The DASH MTB 
assay demonstrated a limit of detection of 2.5 MTB cells/swab with no detection 
of 10 non-tuberculosis Mycobacterium strains. Clinical testing of 100 (49 
positive and 51 negative) de-identified blinded sputa from South African 
symptomatic clinic attendees yielded an overall test sensitivity of 96% (100% 
for smear positive samples and 88% for smear negative samples) and specificity 
of 88% when compared to sputum culture. In a separate study of 110 tongue swab 
specimens (70 positive and 40 negative) from South African symptomatic clinic 
attendees, the sensitivity was 93% and the specificity was 100%. We further 
demonstrated that the test is compatible with peripheral LMIC settings via 
external battery operation and cartridge stability at 45°C for up to one year.
[bookmark: _GoBack]IMPORTANCE: Tuberculosis (TB) is the single most deadly infectious disease with 
1.23 million deaths in 2024. Near-point-of-care testing which can be deployed at 
peripheral settings that lack laboratory infrastructure to deliver prompt and 
accurate diagnosis is needed to start treatment earlier and thereby improve 
treatment outcomes. In this study, we have developed an automated test to detect 
Mycobacterium tuberculosis (MTB), the cause of TB, from sputum and tongue swab 
specimens. Its high sensitivity and specificity, rapid time to result, and 
compatibility with environments that lack air conditioning and consistent 
electricity make this assay suitable for diverse clinical settings.
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Understanding host susceptibility to Mycobacterium tuberculosis ( Mtb) is 
critical for the development of new vaccines. Certain individuals "resist" 
becoming infected with Mtb despite intensive exposure; however, it is unknown 
whether there is a genetic basis for "resistance" to Mtb infection across 
populations. Here we conducted a genome-wide association study (GWAS) of 
resistance to Mtb infection by carefully characterizing exposure to TB patients 
among 4,058 close contacts in India, Brazil, and South Africa. 476 (12%) 
"resisters" remained free of Mtb infection despite substantial exposure to 
highly infectious TB patients. GWAS identified a novel chromosome 13 locus 
(rs1295104126) associated with resistance across the multi-ancestry 
meta-analysis. Comparing Mtb -infection to all uninfected contacts, irrespective 
of exposure, yielded a different locus on chromosome 6 (rs28752534), near the 
HLA-II region. These findings demonstrate a common genetic basis for resistance 
to Mtb infection across multi-ancestral cohorts with potential to elucidate 
novel mechanisms of protection from Mtb infection.
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INTRODUCTION: Differentiating TB phenotypes remains a diagnostic challenge due 
to the absence of a universally accepted standard test. Although the interferon 
gamma release assay (IGRA) is recommended for Latent TB Infection (LTBI), its 
application varies across clinical settings. This study utilized IGRA to 
immunologically categorize subclinical individuals and compare hematological 
parameters, including the complete blood count (CBC) and differential leukocyte 
count (DLC) among subclinical, clinical, and cured individuals to assess their 
diagnostic utility.
METHODS: IGRA was performed to differentiate TB phenotypes. Demographic data, 
CBC, and DLC values were recorded. The Mann-Whitney U test was used for 
intergroup comparisons. Receiver Operating Characteristic (ROC) curve analysis 
assessed the diagnostic performance of significant markers.
RESULTS: IGRA stratified subclinical individuals into LTBI (13.2%) and healthy 
controls (HC; 86.8%). RBC and TLC were elevated, while platelet counts were 
reduced in active TB (ATB) compared with HC and LTBI (p <0.0001). Neutrophils 
and ESR were significantly elevated in ATB and TB-cured (TB-CU) groups. Monocyte 
counts were lower in ATB than in other phenotypes. ROC analysis showed good 
predictive value for neutrophils (AUC 0.845), ESR (AUC 0.844), and monocytes 
(AUC up to 0.814). NLR exhibited strong discriminatory power (AUC>0.83, adjusted 
OR=1.59).
DISCUSSION: The results highlight the potential of hematological markers, 
particularly NLR and ESR, in distinguishing TB phenotypes. While promising, the 
findings are limited by smaller sample sizes in the LTBI and TB-CU groups and 
the absence of IGRA in TB-CU individuals.
CONCLUSION: CBC and DLC parameters vary across TB phenotypes. NLR, neutrophils, 
ESR, and monocytes show potential as supportive diagnostic tools. Further 
longitudinal studies are warranted.
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Mycobacteria, including Mycobacterium tuberculosis, possess a unique cell 
envelope containing arabinogalactan, a heteropolysaccharide critical for cell 
wall integrity and target of several tuberculosis drugs. The cytosolic precursor 
of arabinogalactan, lipid-linked galactan (LLG), is translocated across the 
plasma membrane by the essential ABC transporter Wzm-Wzt through a molecular 
mechanism that is poorly understood. Here, we present a series of cryo-EM 
structures of Wzm-Wzt from Mycobacterium abscessus, representing different 
conformations of the transport cycle. Conserved residues lining the proposed LLG 
translocation pathway were investigated by three orthologous functional assays, 
revealing that the cytosolic gate helix (GH) plays a key functional role in 
polysaccharide transport. Our data suggests that the hydrophobic 
polyprenyl-moiety is translocated first, followed by the 
galactan-polysaccharide, which requires Wzm-Wzt to open a continuous channel 
through which the sugar chain is ratcheted at the expense of ATP hydrolysis. Our 
results provide a rational basis for the development of drugs that inhibit 
mycobacterial cell wall biosynthesis.
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BACKGROUND: The laboratory diagnosis of tuberculous pleuritis (TBP) is hindered 
by the paucibacillary nature of Mycobacterium tuberculosis in the pleural space, 
resulting in low sensitivity of microbiological culture and polymerase chain 
reaction-based analyses on pleural fluid. The use of metagenomic next-generation 
sequencing for diagnosing TBP may be limited by the background noise of DNA from 
nontuberculous mycobacteria.
METHODS: We performed targeted sequencing to analyze M. tuberculosis DNA in 
paired pleural fluid and plasma from prospectively enrolled consecutive patients 
with new-onset pleural effusion. We used a bioinformatics alignment algorithm to 
the M. tuberculosis genome that was masked for regions with high sequence 
similarity to nontuberculous mycobacteria. Our primary outcome was a comparison 
of diagnostic sensitivity between M. tuberculosis sequencing as described above 
and culture using McNemar's test.
RESULTS: Among the included 329 patients with pleural effusion, 34 patients with 
TBP were identified. Targeted sequencing detected M. tuberculosis DNA fragments 
in the pleural fluid of all TBP cases (median, 267.6 reads per 10 million 
[RP10M]; interquartile range [IQR], 30.8-2644.3) but absent in 288 out of 295 
(97.6%) non-TBP samples (median, 0 RP10M; IQR, 0-0). Targeted sequencing of 
pleural fluid achieved a sensitivity of 97.1% for TBP detection at a cutoff of 2 
RP10M, in contrast to 47.1% by M. tuberculosis culture (P<0.001, McNemar's 
test). Sequencing yielded an area-under-the-curve value of 0.9996 (95% 
confidence interval, 0.9988-1.0000) for differentiating TBP and non-TBP. Plasma 
analysis by targeted sequencing with the same alignment algorithm reported an 
area-under-the-curve value of 0.9475 (95% confidence interval, 0.8929-1.0000).
CONCLUSIONS: Targeted sequencing of pleural fluid with selectively masked M. 
tuberculosis genomic alignment accurately diagnosed TBP and outperformed 
conventional diagnostic tests. (Supported by InnoHK and the Hong Kong 
Tuberculosis, Chest and Heart Diseases Association; ClinicalTrials.gov number, 
NCT05397730.).
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This meta-analysis evaluated the safety and efficacy of linezolid-containing 
regimens for multidrug/rifampicin-resistant tuberculosis. Seven databases 
(January 2001-February 2026) were searched for randomized controlled trials 
comparing linezolid-containing regimens with standard of care (SOC). Pooled risk 
differences (RDs) and 95% confidence intervals (CIs) were estimated using 
random-effects models. Across 12 included studies (n = 3019), 
linezolid-containing regimens did not significantly increase myelosuppression or 
gastrointestinal, renal, and hepatic disorders. However, peripheral neuropathy 
(RD 0.043 [95% CI 0.005-0.081]) was higher compared with SOC. Lower doses or 
shorter linezolid durations were associated with fewer adverse events (AEs) and 
less AE-related treatment discontinuation. The linezolid group had fewer 
unfavorable outcomes (RD -0.150 [95% CI -0.211 to -0.089]) and higher sputum 
culture conversion (RD 0.047 [95% CI 0.003-0.092]). Lower-dose (≤600 mg) or 
shorter-duration (≤9 months) regimens demonstrated improved efficacy than SOC, 
with comparable tolerability. These findings support linezolid's key role in 
WHO-recommended regimens, informing safe and more effective TB care globally.
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The paucity of diagnostic tests for isoniazid-resistant tuberculosis is 
concerning, given its status as the most common form of drug-resistant 
tuberculosis and a gateway to multidrug-resistant diseases. Molecular 
drug-susceptibility testing has improved access to timely diagnosis of 
rifampicin-resistant tuberculosis, but testing for isoniazid-resistant 
tuberculosis still remains rare. In this Review, we assessed the characteristics 
of molecular drug-susceptibility testing for detection of isoniazid-resistant 
tuberculosis, referencing the WHO target product profiles. 9243 citations were 
screened to select 238 studies published between 2000 and 2024. The diagnostics 
options have expanded rapidly since 2020, with 27 nucleic acid amplification 
tests, eight line probe assays, five DNA microarrays, two targeted 
next-generation sequencing platforms, and two whole-genome sequencing platforms. 
Most of the evaluated molecular drug-susceptibility tests met diagnostic 
performance targets but were often complex and costly. Although a few 
low-complexity nucleic acid amplification tests met key target product profile 
criteria, additional field validation and greater efforts are needed to ensure 
optimal feasibility and affordability for low-resource settings.
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