2026年第38周
境外学者发表的结核病英文文章摘要
[bookmark: _GoBack]（112篇）

PubMed  Publication date: 2026/9/14 --- 2026/9/20
(tuberculosis[Title/Abstract]) AND (English[Language])

1. J Struct Biol. 2026 Sep 20:108375. doi: 10.1016/j.jsb.2026.108375. Online ahead of print.

Improved crystallization and diffraction quality of Mycobacterium tuberculosis 
OmamC/Rv1363c upon heat treatment and precipitant salvaging.

Hynönen MJ(1), Venkatesan R(2).

Author information:
(1)Faculty of Biochemistry and Molecular Medicine, University of Oulu, 90014, 
Finland.
(2)Faculty of Biochemistry and Molecular Medicine, University of Oulu, 90014, 
Finland; Biocenter Oulu, University of Oulu, 90014, Finland. Electronic address: 
rajaram.venkatesan@oulu.fi.

Obtaining reproducible and high-quality crystals is a prerequisite in X-ray 
crystallography to determine high resolution protein structures. Often, protein 
crystallization is sensitive to several factors leading to difficulties in their 
reproducibility and diffraction quality. A number of methods have been developed 
to improve crystallization. Here, we report on the strategies applied to 
overcome the challenges encountered during the crystallization and structure 
determination of a truncated soluble variant of OmamC (Rv1363c; OmamC129-261). 
OmamC is a homolog of mammalian cell entry (Mce) associated membrane (Mam) 
proteins of the lipid importing Mce complexes. OmamC is essential for the 
storage and utilization of lipids under starvation in mycobacteria. Heat 
treatment of OmamC129-261 prior to crystallization setup to remove partially 
unfolded protein and using the reservoir solution from the wells which 
successfully produced crystals as precipitant in subsequent crystallization 
trials (precipitant salvaging) enhanced the reproducibility and diffraction 
quality of OmamC129-261 crystals significantly. Heat treatment combined with 
precipitant salvaging is easily adaptable to any protein of interest and 
therefore, a valuable addition to the existing toolkit of protein 
crystallization improvement strategies. Furthermore, despite the AlphaFold2 
predicted model providing an initial molecular replacement solution, 
experimental phasing was necessary highlighting its importance in determining 
the structure of OmamC129-261.
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BACKGROUND: Violence may be associated with tuberculosis (TB) burden through 
multiple pathways. We examined associations between homicide rates (a proxy for 
neighborhood violence) and TB-related outcomes in 114 bairros in Fortaleza, 
Brazil, from 2014 to 2023.
METHODS: We analyzed homicide rates, incidence of newly reported TB, and rates 
of TB with unsuccessful treatment outcomes. We assessed spatial autocorrelation 
and clusters using Moran's I and space-time scan statistics. Geographically 
weighted regression (GWR) and Bayesian spatial models assessed spatial and 
spatiotemporal associations.
RESULTS: Annual homicide rates ranged from 26.8-81.1 per 100,000. Newly reported 
TB incidence was 50-60 per 100,000 during 2015-2021 and 66.8 in 2023, while rate 
of TB with unsuccessful outcomes increased from 10.8 to 17.5. GWR models showed 
positive associations between cumulative homicide rates and cumulative incidence 
of newly reported TB (β>0.5, p<0.05) and rates of TB with unsuccessful outcomes 
(0<β<0.5, p<0.05) across all bairros. Bayesian models showed associations per 
one-SD increase in homicide rate with newly reported TB (RR=1.05, 95% 
CrI:1.02-1.08) and TB with unsuccessful outcomes (RR=1.11, 95% CrI:1.05-1.18).
CONCLUSIONS: Higher homicide rates were spatially and spatiotemporally 
associated with higher TB burden. Violence may serve as an indicator of 
neighborhoods with elevated TB burden.
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Intestinal tuberculosis generally presents with chronic symptoms. However, in 
our case, the patient experienced rapid progression from intestinal obstruction 
to perforation. Even in low-burden countries, intestinal tuberculosis should be 
considered when patients from high-burden countries present with abdominal 
symptoms and characteristic computed tomography findings.
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BACKGROUND: Monitoring for hearing loss is an integral component of active 
tuberculosis drug-safety monitoring and management, enabling the evaluation of 
injectable drug doses and risk factors associated with treatment-emergent 
hearing loss.
METHODS: Pure-tone audiometry was performed at baseline and monthly. Brock 
classification was used to classify the severity of hearing loss. The cumulative 
doses and body weight standardized cumulative doses was quantified. Cox 
proportional hazards models were constructed for assessment of factors 
associated with treatment-emergent hearing loss.
RESULTS: Of the 196 patients without severe hearing loss at baseline, 89 (45.4%) 
had treatment-emergent hearing loss and 46 (23.5%) had treatment-emergent severe 
hearing loss. In multivariable analysis, aged more than 65 years old (adjHR 
13.31, 95% CI 3.78-46.85) and mild hearing loss at baseline (adjHR 2.98, 95% CI 
1.12-7.96) were significantly associated with treatment-emergent severe hearing 
loss. The minimum cumulative doses of injectable agents used was 3.2 g in those 
without gradable treatment-emergent hearing loss, 11.6 g in those with mild 
treatment-emergent hearing loss, 32.4 g in those with moderate hearing loss was, 
and 9.8 g in those with severe hearing loss (Kruskal-Wallis rank sum test, 
p-value = 1.00); and the minimum body weight standardized cumulative doses were 
100, 200, 500, and 100 mg/kg, respectively (Kruskal-Wallis rank sum test: 
p-value = 0.84).
CONCLUSION: Treatment-emergent hearing loss was common and may occur at 
relatively low cumulative doses of injectable agents used. Whenever injectables 
are indicated, it is pivotal for TB programmes to establish robust protocols for 
monitoring ototoxicity.
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BACKGROUND: Post-tuberculosis lung disease (PTLD) is recognized as a localized 
sequela characterized by fibrotic scarring, bronchiectasis, or volume loss. 
However, whether a progressive fibrotic interstitial lung disease (ILD) 
phenotype can emerge after pulmonary tuberculosis (TB) remains unclear.
METHODS: We conducted a retrospective observational study of HIV-negative 
patients with pulmonary TB at a single tertiary hospital. Baseline and 
longitudinal high-resolution computed tomography (HRCT) images were reviewed to 
identify ILD, interstitial lung abnormalities (ILA), indeterminate ILA (iILA), 
and radiologic evidence of progression. Patients were classified into a 
progressive fibrotic phenotype (PF) or non-PF, and their clinical and radiologic 
features were compared.
RESULTS: Among the 255 patients, baseline HRCT identified ILD in 26, ILA in 18, 
and iILA in 5 patients. Sixteen patients underwent imaging follow-up for > 2 
years, of whom 7 (ILD: 2, ILA: 3, iILA: 2; 2.7% of the total cohort) were 
classified into the PF group. Patients in the PF group had a higher 
Mycobacterium tuberculosis burden and a longer time to sputum smear and culture 
conversion. Radiologically, patients with PF developed pleuroparenchymal 
fibroelastosis-like lesions. None of the patients without baseline interstitial 
abnormalities developed ILD.
CONCLUSION: A progressive fibrotic ILD may emerge as part of PTLD, particularly 
in patients with baseline interstitial abnormalities, a high mycobacterial 
burden, and delayed sputum conversion.
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CONTEXT: Integrated in-silico approach employed to characterize tRNA isoleucine 
lysidine synthetase enzyme (MtTilS; UniProt P9WG52), which is essential for 
protein synthesis in Mycobacterium tuberculosis and to design 
Amoxicilloyl-Poly-L-Lysine (APL) compounds as putative inhibitors. MtTilS (323 
aa) contained TilS (9-230), substrate-binding (249-323) domains and conserved 
SGGXDS motif. Homology modeling revealed Rossmann-like α/β/α fold, favourable 
validation (ERRAT 96%, VERIFY3D 81.8%, ProSA - 9.96) and positively charged 
N-terminal groove (druggability ~ 0.8). APL compounds showed predicted 
antibacterial activity, high aqueous solubility and low predicted toxicity. 
Docking prioritized APL-3 (- 7.0 kcal/mol) as favourable inhibitor. Three 
independent 200 ns molecular dynamics simulations showed preservation of protein 
fold and ligand association. Cluster analysis indicated convergence toward 
dominant conformational states. Principal component analysis (PCA) showed 
broader but reproducible conformational sampling. Free energy landscape (FEL) 
analysis identified low-energy conformational basins. Dynamic cross-correlation 
matrix (DCCM) analysis showed conserved correlated residue motions. MM-PBSA 
indicated favourable binding free energy (-60.0 ± 24.6 kJ/mol) with van der 
Waals and electrostatic interactions as major contributors while Arg101, Met145, 
Tyr105, Arg146, Arg140 and Arg219 as major energetic contributors. Preliminary 
computational evidence supporting MtTilS as target and APL-3 as putative 
inhibitor candidate necessitating further experimental validation.
METHODS: MtTilS sequence analyzed using CDD, BLAST and MEGA-X. Structure modeled 
with Phyre2 minimized using Swiss-PDB Viewer/GROMOS96, validated with SAVES-6.0 
and visualized in PyMOL-2.0. Binding pockets and druggability predicted using 
HDOCK and DoGSiteScorer. APL designed in Avogadro (MMFF94) and screened using 
AntiBac-Pred. ADME/toxicity assessed using SwissADME and ProTox-II. Docking 
performed with AutoDock Vina-1.2.0 and MD using GROMACS (CHARMM36ff). 
Trajectories analyzed by PCA, FEL, DCCM and MM/PBSA.
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Background and Importance Tuberculous spondylitis (or Pott's disease) is a 
common form of skeletal tuberculosis. Although primarily treated with 
tuberculostatic drugs, spinal surgery is necessary in patients with deformities 
or spinal cord compression. Literature describing surgery strategies in very 
young children remains scarce. Clinical Presentation A 20-month-old girl 
presented with torticollis without neurological deficits. Magnetic resonance 
imaging showed a cavitating mass, with destruction of the C7, T1, and T2 
vertebrae. A combined anterior cervical and sternotomy approach was used to rest 
the tuberculoma, after which an allograft fibula was placed in the gap. An 
anterior plate was placed. The posterior elements were opened to induce fusion. 
Neurological status remained unchanged, but after 6 weeks, the allograft was 
displaced, resulting in kyphosis. This kyphosis remained unchanged, and fusion 
of the posterior elements developed in the following months. Conclusion Combined 
anterior cervical and sternotomy approach and additional posterior fusion 
induction is a feasible surgical strategy for tuberculoma resection of the 
cervicothoracic spine. In the postoperative course, close monitoring should be 
performed to detect progressive kyphosis in an early stage.
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terms of the Creative Commons Attribution License, permitting unrestricted use, 
distribution, and reproduction so long as the original work is properly cited. 
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BACKGROUND: Tuberculosis (TB) is highly prevalent in Ethiopia, and 
extrapulmonary manifestations pose significant diagnostic challenges. Among its 
rare complications, renal amyloidosis (AA type) can present with nephrotic 
syndrome and progressive renal dysfunction. In resource-limited settings, the 
absence of routine TB screening and restricted timely access to renal biopsy 
often lead to empirical immunosuppression, which may worsen outcomes by 
reactivating latent infections.
CASE PRESENTATION: We report a case of a 43-year-old Ethiopian male with a 
5-month history of generalized edema, fatigue, flank pain, and nephrotic-range 
proteinuria (19.7 g/24 h). Initial evaluation suggested high-risk membranous 
nephropathy, and empirical immunosuppression with prednisone and 
cyclophosphamide was initiated before biopsy confirmation due to a delay in the 
renal biopsy results. The patient subsequently developed axillary 
lymphadenopathy and "B" symptoms. Renal biopsy results obtained after initiation 
of chemotherapy revealed Congo red-positive deposits with green birefringence 
under polarized light, consistent with AA amyloidosis. At the same time, lymph 
node histology demonstrated necrotizing granulomatous inflammation, confirming 
extrapulmonary TB. Anti-TB therapy (RHZE regimen) led to initial clinical 
improvement and stabilization of the renal function. However, 3 weeks later, the 
patient developed severe pulmonary sepsis and died of septic shock despite 
intensive care.
CONCLUSION: This case underscores the importance of excluding infectious 
etiologies, particularly TB, before initiating immunosuppressive therapy in 
patients with nephrotic syndrome in endemic regions. Empirical immunosuppression 
without histopathological confirmation risks reactivating latent TB and delaying 
appropriate treatment. Routine TB screening with IGRA or TST, combined with 
timely renal biopsy, should be prioritized in resource-limited settings to 
prevent misdiagnosis and improve patient outcomes.
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Gastrointestinal histoplasmosis is an under-recognized manifestation of 
disseminated Histoplasma capsulatum infection. Its ileocecal predilection 
closely mimics intestinal tuberculosis (TB) and Crohn's disease, posing serious 
diagnostic challenges, particularly in TB-endemic regions. A 26-year-old 
immunocompetent male presented with a 3-month history of diffuse abdominal pain, 
hematochezia, and 16 kg weight loss. He had received 60 days of empirical 
four-drug anti-tubercular therapy (ATT) without improvement. Examination 
revealed cachexia, pallor, digital clubbing, pedal oedema, a hard palate ulcer, 
and small cervical lymphadenopathy. Investigations showed microcytic anemia, 
C-reactive protein (CRP) 143.35 mg/L, hypoalbuminemia (2 g/dL), hyponatremia, 
and fecal calprotectin of 1849.47 μg/g. Magnetic resonance enterography (MRE) 
suggested multi-segmental small bowel disease consistent with Crohn's disease. 
Sequential colonoscopies revealed ulcero-nodular lesions involving the distal 
ileum, ileocecal valve, and caecum. Initial biopsies were inconclusive. Repeat 
deep tissue biopsy from the caecum and ileocecal valve identified intracellular 
narrow-based budding yeast forms with eccentric nuclei, consistent with H. 
capsulatum. GeneXpert and Quantiferon-TB gold plus were negative. Cervical lymph 
node fine-needle aspiration cytology (FNAC) confirmed disseminated disease. HIV 
testing was negative. Itraconazole was initiated, followed by liposomal 
amphotericin B. On day 15, the patient developed catastrophic lower 
gastrointestinal hemorrhage, resulting in refractory hemodynamic collapse and 
death. Disseminated histoplasmosis should be considered in the differential 
diagnosis of ileocecal disease even in immunocompetent patients from TB-endemic 
regions. Histopathological confirmation through deep tissue biopsy is critical 
prior to immunosuppressive therapy. Delayed diagnosis carries significant 
mortality risk.
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The GID/CTLH E3 ligase complex is implicated in several biological processes, 
yet its full substrate repertoire remains poorly defined. We recently identified 
the complex as a broad modulator of macrophage responses to Mycobacterium 
tuberculosis (Mtb) infection. Here, we use label-free proteomics and diGly 
capture analysis of Mtb-infected macrophages to define the GID/CTLH-dependent 
ubiquitylome. We identify thousands of dynamically altered ubiquitylation sites, 
with strong enrichment among proteins involved in cellular metabolism and innate 
immune signaling. Concurrent proteome analysis revealed extensive rewiring in 
GID/CTLH-deficient macrophages, with >90% of enriched pathways among increased 
proteins consisting of metabolic targets. Notably, inhibitory phosphatases 
(PTEN, INPP5D) also emerged as candidate substrates. Functional studies revealed 
proteasome-dependent stabilization of PTEN and INPP5D in GID/CTLH-deficient 
macrophages with each phosphatase individually exerting an influence on Mtb 
intracellular survival. Together, our study defines a GID/CTLH-dependent 
ubiquitylome in macrophages and identifies the complex as a central regulator of 
metabolism and antimicrobial immunity.
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While tuberculosis preventive therapy (TPT) coverage among people living with 
HIV in Zambia has improved, uptake among HIV-negative contacts aged ≥5 years 
remains low. Despite evidence showing that TPT can reduce TB incidence by up to 
60% in HIV-negative individuals, there is a paucity of evidence on programmatic 
rollout to this population in Zambia and the region. We present programme data 
from a TPT surge aimed at increasing uptake among ≥5 years old HIV-negative 
household TB contacts. The National TB Programme, with support from the TB Local 
Organizations Network, conducted a TPT surge in 89 high TB-burden facilities 
across eight project supported provinces in Zambia from October 2024-15th 
January 2025. After a thorough planning phase, multidisciplinary teams conducted 
field visits for contact tracing and initiated TPT for eligible household 
contacts of bacteriologically confirmed TB.. Facility-based TPT initiation was 
provided for walk-in clients. We collected and analyzed aggregate data from 
facility registers. A total of 19,371 HIV-negative contacts aged ≥ 5 years were 
screened: 99.9% (n = 19,344) were eligible for and offered TPT. Of these, 72.4% 
(n = 14,000) were initiated on TPT, 2.0% (n = 385) refused and 26.2% (n = 4,959) 
were not initiated on treatment due to unavailability of their preferred 
regimen. The start of the surge was associated with an immediate 47.7% points 
increase in TPT coverage (p = 0.001). Overall, 63.7% (n = 8,917) were initiated 
on three-months Isoniazid+Rifapentine, followed by six-months Isoniazid (30.2%, 
n = 4226); one-month Isoniazid+Rifapentine (4.5%, n = 625) and on three-months 
Isoniazid+Rifampicin (1.7%, n = 232). The surge demonstrated that TPT can be 
rolled out to ≥5 years old HIV-negative TB contacts with high initiation rates 
achieved. This is achievable through targeted implementation, stakeholder 
engagement, and community-driven approaches. These findings underscore the 
feasibility of extending TPT to all TB contacts, regardless of HIV status or 
age, to accelerate TB prevention efforts in high-burden settings like Zambia.
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Background Tuberculosis (TB) remains an important public health problem in 
Ghana, while rifampicin-resistant TB (RR-TB) poses an additional challenge to TB 
control. Routine molecular diagnostic data can provide useful information on 
temporal patterns of TB detection and drug resistance, particularly in regions 
where population-based surveillance data are limited. However, findings from 
referral facilities may be influenced by referral patterns and access to 
diagnostic services and should therefore be interpreted within their 
health-system context. We conducted a cross-sectional study using historical 
GeneXpert MTB/RIF data collected from January 2019 to December 2024 at the Upper 
East Regional Hospital (UERH), a regional referral facility in Bolgatanga, 
Ghana. Data were extracted from GeneXpert laboratory and TB programme registers 
for patients tested for presumptive TB. MTB detection and rifampicin resistance 
were determined from GeneXpert MTB/RIF results. Temporal differences in 
categorical outcomes were assessed using Pearson's chi-square test of 
independence. Multivariable logistic regression was used to identify factors 
independently associated with rifampicin resistance. A total of 6,897 GeneXpert 
MTB/RIF tests were included. The mean age of the tested population was 
44.6 ± 20.4 years, and 56.7% were male. MTB was detected in 1,083 tests (15.7%). 
MTB detection varied significantly across study years (χ² = 28.46, p < 0.001), 
with positivity ranging from 9.8% in 2022 to 20.9% in 2021. Among MTB-positive 
tests, 192/1,083 (17.7%) showed rifampicin resistance. The annual proportion of 
rifampicin resistance ranged from 9.5% in 2020 to 23.1% in 2023 and varied 
significantly across years (χ² = 27.13, p < 0.001). Low MTB bacterial load was 
significantly more frequent among rifampicin-resistant cases. In multivariable 
analysis, female sex was associated with higher odds of rifampicin resistance 
after adjustment for age and MTB bacterial-load category (aOR = 1.44, 95% CI: 
1.02-2.02; p = 0.037), while low MTB bacterial load was independently associated 
with rifampicin resistance after adjustment for age and sex (aOR = 9.62, 95% CI: 
5.77-16.04; p < 0.001). MTB detection and rifampicin resistance showed 
substantial year-to-year variation among patients tested at UERH during 
2019-2024. The 17.7% rifampicin-resistance proportion represents a 
hospital-based estimate among MTB-positive GeneXpert-tested cases and should not 
be interpreted as the population prevalence of RR-TB in the Upper East Region. 
The observed pattern nevertheless warrants further investigation to determine 
the contribution of referral patterns, targeted testing, previous treatment, and 
other programme factors to the high proportion of rifampicin resistance observed 
at this referral facility.
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Chest radiography is a sensitive method for tuberculosis (TB) detection, and 
portable X-ray systems offer a practical solution for community-based screening. 
However, whether the image quality of portable systems is diagnostically 
comparable to that of mobile and stationary systems remains insufficiently 
addressed. This study compared image quality and ambient dose equivalent H*(10) 
per radiographic exposure across one portable, three mobile, and three 
stationary X-ray systems. Image quality was evaluated using a test object for 
radiography (TOR) contrast-detail phantom at acrylic thicknesses of 13 cm, 
22.5 cm, and 32 cm, and using an anthropomorphic chest phantom assessed by two 
radiologists and one pulmonologist according to the European guidelines on 
quality criteria for diagnostic radiographic images. Spatial resolution, 
low-contrast sensitivity, and high-contrast sensitivity were analysed using 
AutoPIA and, where automated analysis was not possible, visual scoring with 
ImageJ (median values from three independent observers). Scattered radiation was 
quantified as ambient dose equivalent H*(10) per exposure at 1.0 m from the 
centre of the phantom. Values were measured directly at 1.0 m for the 13 cm and 
22.5 cm acrylic thicknesses and the anthropomorphic chest phantom; for the 32 cm 
thickness, the 1.0 m value was estimated by inverse square law extrapolation 
from a measurement obtained at 1.5 m. For the TOR phantom, the portable system 
produced spatial resolution and contrast sensitivity values generally within the 
range observed for the mobile and stationary systems across the tested thickness 
conditions. For the anthropomorphic phantom, the portable system achieved the 
highest median total score (45 out of 45), with all systems meeting the defined 
threshold for acceptable diagnostic quality (median score of 4 or higher per 
criterion). H*(10) per exposure from the portable system ranged from 0.12 to 
0.97 µSv across acrylic thicknesses and were within the ranges observed for the 
mobile and stationary systems. These findings support the potential use of the 
evaluated portable X-ray system for chest imaging and TB screening in 
community-based settings; however, the scattered-radiation measurements should 
be interpreted as baseline reference data, and further clinical and 
workload-based studies are needed to confirm real-world image quality and 
occupational radiation exposure.

© 2026. The Author(s), under exclusive licence to Springer-Verlag GmbH Germany, 
part of Springer Nature.

DOI: 10.1007/s00411-026-01251-6
PMID: 42758301

15. Clin Infect Dis. 2026 Sep 18:ciag573. doi: 10.1093/cid/ciag573. Online ahead of print.

Evaluating metagenomic sequencing as a stool-based diagnostic in children with 
presumptive TB in Uganda.

Agudelo C(1), Nsereko M(2), Ainebyona A(2), Andama A(2), Castro R(3), Leung 
SRM(1), Nakafeero J(2), Nannyonga G(2), Nolan K(3), Teran L(1), Wambi P(2), 
Young MG(1)(4), Kato-Maeda M(3), Cattamanchi A(5), Jaganath D(6), Wobudeya E(2), 
Wolf AR(1)(4).

Author information:
(1)Division of Infectious Disease and Vaccinology, School of Public Health, 
University of California, Berkeley, Berkeley, CA, USA.
(2)World Alliance for Lung and Intensive Care Medicine in Uganda, Kampala, 
Uganda.
(3)Pulmonary and Critical Care Medicine, University of California, San 
Francisco, San Francisco, CA, USA.
(4)Center for Computational Biology, University of California, Berkeley, 
Berkeley, CA, USA.
(5)Pulmonary Diseases and Critical Care, University of California Irvine, 
Orange, CA, USA.
(6)Pediatric Infectious Disease, University of California, San Francisco, San 
Francisco, CA, USA.

BACKGROUND: Stool-based molecular tests provide noninvasive options for 
pediatric tuberculosis (TB) diagnosis, but have lower sensitivity compared to 
sputum-based tests. Untargeted metagenomic sequencing (mNGS) on stool could 
improve sensitivity and identify new gene targets for molecular testing.
METHODS: We performed shotgun mNGS on DNA isolated from stool samples of 
children undergoing assessment for pulmonary TB in Uganda. We defined the 
performance of mNGS to identify Mycobacterium tuberculosis (Mtb) against a 
microbiological reference standard (MRS, TB if sputum Xpert Ultra or culture 
positive) and a composite reference standard (TB if confirmed or unconfirmed 
TB). We also compared accuracy of mNGS against stool-based Xpert Ultra. Finally, 
we identified enriched genomic loci among Mtb classified reads.
RESULTS: We analyzed 176 stool samples of children with a median age of 3.6 
years (IQR, 1-6 years). Against the MRS, the sensitivities of mNGS with positive 
TB defined as ≥ 1, 2, or 5 sequence fragments were 35.5% (95% CI 19%-55%), 25.7% 
(12%-45%), and 19.4% (13%-25%) respectively, and specificities 92.64% (87%-96%), 
97% (93%-99%), and 99.3% (96%-100%). Stool Xpert Ultra had similar sensitivity 
(22.6%) to stool mNGS considering all samples tested. In a head-to-head 
comparison, stool mNGS had lower sensitivity than stool Xpert Ultra (38.5% vs. 
53.8%, difference -15.3%, 95% CI 14-68 to 25-81). mNGS utilized rRNA, virulence 
proteins and membrane proteins not targeted in current PCR-based platforms.
CONCLUSIONS: Metagenomic sequencing of stool DNA did not increase sensitivity of 
TB detection, but identified novel targets for molecular testing that may 
support development of more sensitive tests.

© The Author(s) 2026. Published by Oxford University Press on behalf of 
Infectious Diseases Society of America.

DOI: 10.1093/cid/ciag573
PMID: 42758039

16. Clin Infect Dis. 2026 Sep 18:ciag574. doi: 10.1093/cid/ciag574. Online ahead of print.

Non-invasive options for pediatric tuberculosis diagnosis: the search continues.

Rajendran P(1), Pai M(2)(3).

Author information:
(1)ICMR National Institute for Research in Tuberculosis, Chennai, India.
(2)School of Population and Global Health, McGill University, Montreal, Canada.
(3)Department of Medicine Solna, Karolinska Institutet, Stockholm, Sweden.

DOI: 10.1093/cid/ciag574
PMID: 42758037

17. mBio. 2026 Sep 18:e0197726. doi: 10.1128/mbio.01977-26. Online ahead of print.

Experimental versus clinical studies capture distinct types of relapse in 
tuberculosis.

Michael CT(1), Budak M(1), Lin PL(2), Kirschner D(1).

Author information:
(1)Kirschner lab, Department of Microbiology & Immunology, University of 
Michigan - Michigan Medicine, Ann Arbor, Michigan, USA.
(2)Department of Pediatrics, UPMC Children's Hospital of Pittsburgh, University 
of Pittsburgh School of Medicine, Pittsburgh, Pennsylvania, USA.

Tuberculosis (TB) remains a global health concern, as Mycobacterium tuberculosis 
(Mtb) currently infects a quarter of the world's population. Though many TB 
patients cure infection with short-course treatment, regimens shorter than 4 
months risk post-treatment relapse. This is facilitated by the presence of 
granulomas, spatially heterogeneous immune structures that form during infection 
that harbor a caseated core that sequesters Mtb in a non-replicating state and 
pharmacokinetically impedes antibiotics. Typically, clinical relapse is 
described as TB recurrence <2 years after a misdiagnosis of cure upon treatment 
completion (MDxC). Comparatively, many experimental models cannot (or do not) 
screen for cure and examine relapse ~2 months after treatment completion. 
Understanding how relapse occurs, and whether it is impacted by experimental 
versus clinical study designs, may improve treatment. Here, we examine two 
hypothesized mechanisms of relapse: (i) reservoir, where treatment kills all Mtb 
except those in a non-replicating, diagnostically inaccessible host reservoir; 
and (ii) threshold, where replicating Mtb remain alive below detectable levels 
within a test-accessible reservoir. We use our computational model capturing 
whole-host Mtb infection dynamics, HostSim. Our simulations uncover rates of 
reported relapse correlating with how studies are performed. Experimentally, 
relapse is likely driven by incomplete sterilization of replicating bacteria, 
whereas clinical relapse is most likely driven by gradual expansion of 
non-replicating Mtb from caseum into granuloma cellular areas. This suggests 
that TB patients who relapse may best be re-treated with regimens including 
caseum-penetrating antibiotics, such as rifamycin-class antibiotics, and that 
experimental animal relapse models better translate to clinical when "cure" is 
established at treatment completion.IMPORTANCE Incomplete treatment of TB leads 
to risks relapse, which may occur years later. The threat of relapse is the main 
reason TB treatment takes 4-9 months. Predictors of relapse are not well-defined 
given variability in technical definitions of relapse and nuances of study 
designs. Here, we use biologically based computation to simulate both clinical 
and experimental TB relapse studies, employing multiple diagnostic tests and 
relapse definitions. We find that two hypothesized types of relapse, each 
possibly requiring different re-treatment strategies, are simultaneously at 
play. Simulations suggest that relapse after a "cure" diagnosis (most often 
clinical studies) is caused by reactivation of non-replicating bacteria hidden 
from treatment within necrotic granuloma tissue or other sites, whereas 
experimental systems that cannot or do not test for cure post-treatment are 
likely to report relapse caused by incomplete sterilization of replicating Mtb. 
Predictions also depend on the currently unclear relationship between bacterial 
burden and clinical symptoms.
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Drug-resistant tuberculosis (TB) remains a major global health challenge, 
particularly in high-burden settings, where rapid detection of resistance to 
rifampicin (RIF) and isoniazid (INH) is essential for timely treatment. The 
FluoroType MTBDR assay is an automated real-time PCR platform for simultaneous 
detection of Mycobacterium tuberculosis complex (MTBC) and resistance to RIF and 
INH. This study aimed to evaluate the performance of FluoroType using clinical 
MTBC isolates under routine laboratory conditions in a reference setting. The 
assay was prospectively assessed in comparison with the GenoType MTBDRplus line 
probe assay (LPA) using 1,841 clinical isolates, with discordant results 
resolved by Sanger sequencing. For MTBC detection, FluoroType achieved 100% 
sensitivity (1,807/1,807), 88.2% specificity (30/34), and 99.8% overall 
accuracy. FluoroType demonstrated 99.9% (1,683/1,685) sensitivity in detecting 
wild-type isolates. For resistance detection, FluoroType showed 95.5% 
sensitivity for RIF (42/44) and 94.4% for INH (34/36). Among multidrug-resistant 
isolates, sensitivity was 85.4% (35/41). Discordances were mainly associated 
with heteroresistance, and uncommon or synonymous mutations. Importantly, 
limitations in identifying specific mutations highlight the need for cautious 
interpretation and, when necessary, confirmatory sequencing. Overall, these 
findings support FluoroType as a rapid, high-throughput, and reliable tool for 
MTBC detection and drug resistance profiling in reference laboratories.
IMPORTANCE: This study is the first to prospectively evaluate the FluoroType 
MTBDR assay performance using a large collection of clinical isolates under 
routine conditions in a high-burden tuberculosis (TB) reference laboratory. It 
assesses detection of Mycobacterium tuberculosis complex and resistance to 
rifampicin and isoniazid. Drug-resistant TB remains a major global health 
challenge, requiring rapid and reliable diagnostic tools. FluoroType 
demonstrated high accuracy and operational advantages over the line probe assay 
(LPA), including a streamlined workflow and reduced turnaround time for 
high-throughput settings. Importantly, this study highlights limitations shared 
by molecular assays, particularly in detecting and interpreting 
heteroresistance, uncommon mutations, and synonymous rpoB variants, which may 
lead to discrepant resistance classification across platforms. These findings 
underscore the need for cautious interpretation of molecular results and 
sequencing to resolve clinically relevant discrepancies. Overall, FluoroType is 
a valuable addition to TB diagnostic algorithms, but results should be 
interpreted in the context of assay-specific limitations.
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BACKGROUND: Extensive literature exists on health-seeking behaviour and barriers 
related to the uptake of tuberculosis (TB)-related services in high TB burden 
settings. However, prior reviews have focused on patient- and health 
facility/systems-level barriers to TB-related care. In this scoping review, we 
aimed to synthesise frontline healthcare worker (FLHCW)-related barriers that 
limit individuals' demand for, access to, and retention in TB services.
METHODS: We searched PubMed for studies describing FLHCW-related barriers that 
impact demand for and/or access to TB services (preventive treatment, active 
case finding, diagnosis and treatment initiation, treatment completion, and 
post-TB care). We included studies that were published between 2010 and 2025 in 
English, and that reported on original research findings from the World Health 
Organization lists of high TB burden countries. Two reviewers independently 
conducted title and abstract screening, and full-text review. We narratively 
summarised barriers by theme and applied the Capability, Opportunity, 
Motivation-Behavior (COM-B) framework to facilitate interpretation.
RESULTS: We screened a total of 5,306 records, and included 189 studies, most of 
which were from India, South Africa, and Ethiopia. Among the included studies, 
most reported barriers were for doctors (n = 101, 53%) and nurses (n = 82, 43%). 
Studies identified FLHCW-related barriers at every step of the care cascade 
except for post-TB care. Knowledge and skill gaps leading to missed 
opportunities to engage or retain individuals in care were the most frequent 
barriers identified (n = 128 studies). Other major themes included 
provider-patient communication, discrimination and stigma from FLHCWs, and 
motivation to provide quality TB clinical care. Mapping barriers onto COM-B 
identified actionable targets for strategies to improve TB care.
CONCLUSIONS: FLHCW-related barriers to TB care are pervasive and multifaceted, 
affecting the care cascade from prevention to diagnosis to treatment initiation 
and completion. Addressing these barriers will require multi-component 
implementation strategies that are context-specific and designed to empower 
FLHCWs as drivers of care.
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Schistosomiasis is a chronic parasitic disease acquired through freshwater 
exposure, in which cercariae penetrate the skin and mature into adult worms. 
Disease manifestations largely result from granulomatous inflammation and 
fibrosis surrounding retained eggs. A 65-year-old widow presented with six 
months of lower back pain, weight loss, paraplegia (power 1/5), sphincter 
dysfunction, a T12 sensory level, and T9-T10 gibbus. She had received empirical 
antitubercular therapy for two months without improvement. Thoracolumbar MRI 
demonstrated vertebral and disc collapse at T10-T11 and L1-L2, with adjacent 
paravertebral abscesses and cord compression. Surgical biopsies revealed 
numerous calcified Schistosoma haematobium eggs with terminal spines, surrounded 
by granulomas containing epithelioid histiocytes, foreign-body giant cells, 
lymphocytes, and eosinophils. She received weekly praziquantel (1,200 mg) and 
tapered prednisolone. Motor power improved to 2/5, although urinary and faecal 
incontinence persisted. Neuroschistosomiasis should be considered in endemic 
regions, particularly when presumed spinal tuberculosis fails to respond to 
treatment. Definitive diagnosis requires careful clinicoradiological and 
histopathological evaluation.
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The emergence of increasingly resistant strains of Mycobacterium tuberculosis 
(Mtb) makes the search for new antimycobacterial and host-directed therapies 
essential to help combat this disease. Antarctica extreme environmental 
conditions make seaweeds an important source for the discovery of bioactive 
compounds with the potential to treat various diseases caused by microorganisms. 
In this study, 29 lipophilic extracts of Antarctic seaweeds were evaluated for 
their potential as antituberculosis drug sources. The antimycobacterial and 
immunomodulatory activities (based initially on NO inhibition), as well as the 
chemical profiles of the algae were studied. Of all the extracts, 21 (72.4%) 
showed antimycobacterial activity with MIC50 values lower than 25 μg/mL against 
Mtb H37Rv. And, 9 (31%) showed activity also against the hypervirulent strain 
Mtb M299. Regarding immunomodulation, 27 seaweed extracts (93.1%) inhibited NO 
production by suppressing iNOS expression with IC50 values lower than 25 μg/mL. 
Six samples of the genera Desmarestia, Sarcopeltis, Iridaea, Pyropia, and 
Curdiea with dual activity and a selectivity index higher than ten were selected 
as promising, with Pyropia endiviifolia extract standing out against Mtb H37Rv 
and Mtb M299 (MIC50 2.1 ± 0.2 and 3.2 ± 0.7 μg/mL, respectively). GC-MS-based 
Molecular Networking indicated pentadecanoic acid, hexadecanoic acid, and 
cholesterol as the major known components of the promising samples. Our study 
demonstrates for the first time the potential of the secondary metabolites from 
Antarctic seaweeds against Mtb and encourages further investigation to 
characterize novel antitubercular agents from these extremophilic organisms.

© 2026 The Authors. Published by American Chemical Society.

DOI: 10.1021/acsomega.6c01332
PMCID: PMC13584166
PMID: 42756718

22. Arch Bronconeumol. 2026 Sep 17:S0300-2896(26)00280-2. doi: 
10.1016/j.arbres.2026.07.006. Online ahead of print.

Incidence and Risk Factors for Tuberculosis Among TBI-Positive Contacts 
Identified Through Contact Tracing in Catalonia.

[Article in English, Spanish]

Prieto-García R(1), Millet JP(2), Bravo M(3), Ospina J(4), Parrón I(5), Orcau 
A(6), Clotet L(5), Despuig A(5), García-Basteiro AL(7), Rius C(4), Caylà JA(6), 
Godoy P(8); Working Group on Tuberculosis Transmission in Catalonia, Spain.

Author information:
(1)Agència de Salut Pública de Barcelona, 08023 Barcelona, Spain; Departament de 
Ciències Experimentals i de la Salut, Universitat Pompeu Fabra, Barcelona, 
Spain; Institut de Recerca de l'Hospital de la Santa Creu i Sant Pau (IIB Sant 
Pau), 08041 Barcelona, Spain; Consorcio de Investigación Biomédica en Red de 
Epidemiología y Salud Pública (CIBERESP), 28029 Madrid, Spain.
(2)Agència de Salut Pública de Barcelona, 08023 Barcelona, Spain; Institut de 
Recerca de l'Hospital de la Santa Creu i Sant Pau (IIB Sant Pau), 08041 
Barcelona, Spain; Consorcio de Investigación Biomédica en Red de Epidemiología y 
Salud Pública (CIBERESP), 28029 Madrid, Spain; Serveis Clínics, Barcelona, 
Spain. Electronic address: jmillet@aspb.cat.
(3)Serveis Clínics, Barcelona, Spain.
(4)Agència de Salut Pública de Barcelona, 08023 Barcelona, Spain; Institut de 
Recerca de l'Hospital de la Santa Creu i Sant Pau (IIB Sant Pau), 08041 
Barcelona, Spain; Consorcio de Investigación Biomédica en Red de Epidemiología y 
Salud Pública (CIBERESP), 28029 Madrid, Spain.
(5)Agència de Salut Pública de Catalunya, 08005 Barcelona, Spain.
(6)Fundació de la Unitat d'Investigació en Tuberculosi de Barcelona, Barcelona, 
Spain.
(7)Barcelona Institute for Global Health (ISGlobal), Barcelona, Spain; Centro de 
Investigación Biomédica en Red de Enfermedades Infecciosas (CIBERINFEC), 
Barcelona, Spain.
(8)Consorcio de Investigación Biomédica en Red de Epidemiología y Salud Pública 
(CIBERESP), 28029 Madrid, Spain; Institut de Recerca Biomèdica de Lleida 
(IRBLleida), Universitat de Lleida, 25198 Lleida, Spain.

OBJECTIVES: To estimate the incidence of tuberculosis (TB) among tuberculin skin 
test/interferon-γ release assay-positive contacts of patients with pulmonary TB 
in Catalonia and identify predictors of progression to TB disease.
METHODS: We conducted a cohort study of 1616 tuberculin skin test/interferon-γ 
release assay-positive contacts of patients with pulmonary TB diagnosed between 
2019 and 2021 in Catalonia, Spain. Participants were followed through 2023. 
Incident TB was defined as disease diagnosed at least 30 days after initiation 
of treatment in the index case. All cases diagnosed among household contacts 
younger than 5 years were also considered incident cases. Cox proportional 
hazards models were used to identify risk factors for incident TB.
RESULTS: During a median follow-up of 3.6 years, 69 contacts (4.3%) developed 
TB, corresponding to an incidence rate of 1370 cases per 100000 person-years. 
Children younger than 5 years had the highest risk (adjusted HR [aHR], 25.0; 
95%CI, 11-59). An increased risk was also observed among household contacts 
(aHR, 3.2; 95%CI, 1.6-6.5), smokers (aHR, 2.8; 95%CI, 1.7-4.6), and contacts who 
did not initiate treatment for TB infection (TBI) (aHR, 7.0; 95%CI, 3.3-14.6). 
The etiologic fraction of risk was 81.4%. Completion of TBI treatment was 
strongly protective.
CONCLUSIONS: Prioritizing TBI treatment and adherence among high-risk contacts, 
especially young children and household contacts, is essential to prevent 
progression to TB disease.
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BACKGROUND: Tuberculosis (TB) control remains challenging in decentralised 
health systems, where subnational variation may be obscured by aggregate 
programme indicators.
OBJECTIVES: To assess district-level variation in the TB care cascade using 
routine TB surveillance data in East Nusa Tenggara, Indonesia, and develop a 
composite TB Programme Performance Index (TPPI) for subnational benchmarking.
METHODS: We conducted a cross-sectional analysis of aggregated 2025 TB 
surveillance data (SITB) covering all 22 districts. The cascade comprised 
presumptive TB identification, diagnostic evaluation, notification and treatment 
enrolment. A TPPI was constructed using four equally weighted indicators. 
Sensitivity analyses assessed ranking stability under alternative weighting 
schemes.
RESULTS: Among 87,547 presumptive TB cases, 82,281 (94.0%) completed diagnostic 
evaluation, yielding 10,318 notified cases. Treatment enrolment among notified 
cases was 93.2% (9622/10,318). Substantial district-level variation was 
observed: diagnostic evaluation completion ranged from 76.7% in West Sumba to 
98.7% in Central Sumba; notification yield ranged from 4.7% in East Flores to 
34.1% in West Sumba; and treatment enrolment ranged from 82.0% in Belu to 98.6% 
in Malaka. TPPI scores ranged from 42.8 in South Central Timor to 80.6 in 
Malaka. Rankings remained stable across weighting schemes (Spearman's 
ρ = 0.93-0.96).
CONCLUSIONS: Routine TB surveillance revealed substantial subnational variation, 
particularly in diagnostic and notification indicators, while treatment 
enrolment among notified cases was high. Early cascade differences may reflect 
both underlying TB burden and health-system performance. District-level cascade 
analysis can inform targeted TB programme planning.
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Essentiality and knockdown-vulnerability screens can promote spurious bacterial 
open reading frames when those frames overlap essential genes, because such a 
frame inherits its neighbour's signals undiluted and therefore satisfies the 
screen's criteria better than a genuine small gene. We present a multi-layer 
audit that tests this failure mode across genome annotation, transposon 
mutagenesis, CRISPR interference, homology, transcript mapping, proteomics, and 
population variation. We apply it to Rv2438A, a 92-codon conserved hypothetical 
open reading frame of Mycobacterium tuberculosis ranked first by our own 
dark-gene target screen. Rv2438A is superimposed on the essential NAD synthetase 
locus nadE: 44% lies within its coding sequence on the opposite strand, and the 
remainder covers its promoter and transcription start site. Consequently, three 
of five Himar1 sites lie within nadE, no CRISPRi guide can target Rv2438A 
without binding nadE, and the cross-species hit maps to the same nadE start 
junction. Rv2438A lacks its own transcription start site and is absent from 
every proteomic dataset that detects nadE. A genome-wide scan identifies six 
short, overlapping, uncharacterised loci among 3907 annotated genes, but only 
Rv2438A combines overlap and essentiality with non-detection across all 
proteomic datasets; rare genome-wide, it ranked first among screen hits. We 
provide an implementable audit workflow and a codon-position control, but 
measure the control's sensitivity as only two of five genes with attested 
protein, limiting it to confirmatory use. Overlap coordinates and 
neighbour-specific experimental resolution should therefore be reported before 
bacterial dark genes are prioritised.
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BACKGROUND: Mutations in genes responsible for resistance to anti tubercular 
drugs are pivotal in the emergence of drug resistant tuberculosis. Although 
studies have examined individual resistance mutations, the impact of concurrent 
mutations on treatment outcomes remains insufficiently understood. This study 
aimed to investigate the concurrent mutations in genes responsible for first and 
second line drug resistance in Mycobacterium tuberculosis (MTB) isolates and 
their association with treatment outcomes.
METHODS: A line probe assay was conducted to identify mutations that confer 
resistance to first and second line drugs. Treatment outcomes were extracted 
from the Ni-kshay portal (a Government initiated online portal to maintain TB 
patient data).
RESULTS: 86.1% of patients achieved successful treatment outcomes, while 13.8% 
experienced unsuccessful outcomes. The concurrent mutations in genes (gyrA, 
rpoB, and katG) were associated with higher odds of unsuccessful treatment 
outcome (OR = 3.27, 95% CI: 0.89-12.03); however, this association was not 
statistically significant. Six concurrent mutation patterns were observed in MTB 
isolates from patients with unsuccessful outcomes only.
CONCLUSION: MTB isolates harbouring concurrent mutations were predominantly 
associated with successful treatment outcomes. These findings suggest that the 
presence of multiple mutations alone may not necessarily predict an increased 
risk of treatment failure. Although the coexistence of multiple mutations may 
contribute cumulatively to drug resistance, further studies involving larger, 
multicentric cohorts are required to validate our findings and support 
mutation-based risk stratification in drug resistant TB management.
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PURPOSE: Whole Genome Sequencing (WGS) comprehensively detects all 
drug-resistant mutants, which can help in the early initiation of specific 
treatment for the patient. But there is a need to evaluate the performance of 
WGS in comparison with Line Probe Assays (LPA) and Phenotypic Drug 
Susceptibility Tests (pDST).
METHODS: Consecutive sputum samples (58) found positive for Mycobacterium 
tuberculosis (MTB) by GeneXpert were tested for first-and second-line LPA, pDST 
and WGS for anti-tubercular drugs.
RESULTS: Of 58, 34 (58.6%) culture isolates were resistant to one or more drugs. 
Resistance detected by WGS was as follows: Isoniazid 23(39.6%), Rifampicin 
21(36.2%), FQs 21(36.2%), Ethambutol 18(31%), Linezolid 12(20.6%), Streptomycin 
8(13.8%), Kanamycin 6(10.3%), Amikacin and Capreomycin 5(8.6%), Para-amino 
salicylic acid 1(1.7%) and Ethionamide 1(1.7%). No resistance was detected to 
Pyrazinamide, Bedaquiline, Clofazimine, Delamanid and Pretomanid. Lineage 3(EAI) 
was the most predominant 23(39.6%) followed by Lineage 2: 13(22.4%). 
Intermediate Resistance (IR) and potential novel mutations were observed in a 
few cases, CONCLUSION: Overall accuracy for first-line drugs between pDST vs WGS 
was >98% &pDST vs LPA >95%, while for second-line drugs accuracy was >96% and 
>90% respectively. IR and potential novel mutations should be followed up 
closely to understand their clinical significance.
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BACKGROUND: Tuberculosis preventive therapy (TPT) reduces tuberculosis incidence 
among people living with HIV (PLHIV), yet uptake has been sub-optimal. We 
evaluated trends of TPT prescribing among people initiated on antiretroviral 
therapy (ART).
SETTING: Thirty-six public sector clinics in South Africa.
METHODS: We retrospectively analyzed individual-level clinical data abstracted 
from clinics in the Free State and North West provinces, South Africa. We 
included PLHIV who initiated ART 2005-2022 and had ≥1 HIV-related clinic visits 
on or after 15 September 2021. The timing of TPT prescribing was defined by the 
earliest recorded TPT prescription date as: (1) TPT prescription within ≤6 
months, (2) TPT prescription >6 months, or (3) no recorded TPT prescription on 
or after ART initiation.
RESULTS: Among 48,718 ART initiators, 23,168 (47.6%) were prescribed TPT on or 
after ART initiation; 15,510 (31.8%) were prescribed TPT ≤6 months and 7,658 
(15.7%) were prescribed TPT >6 months after ART initiation. Early TPT 
prescribing increased from 0.7% in the 2005-2010 cohort to 71.3% in 2022 ART 
initiators, while TPT prescribing >6 months after ART initiation declined from 
28.5% in the 2005-2010 cohort to 1.3% among those who initiated ART in 2022. 
Cumulative TPT prescribing was 29.2% in the 2005-2010 cohort, 34.2% in the 
2011-2015 cohort, and 72.6% in the 2022 cohort.
CONCLUSIONS: Over 2005-2022, TPT prescribing shifted markedly toward initiation 
near the time of ART initiation, with early prescribing exceeding 70% by 2022. 
Cumulative prescribing remained low among people from earlier ART cohorts, 
underscoring the need for targeted catch-up strategies.
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BACKGROUND: Tuberculosis (TB) is a leading cause of morbidity and mortality 
among children living with HIV (CLHIV). TB disease is difficult to detect with 
current clinical microbiological, immunological, and radiographic tools. 
Serological assays that determine levels of Mycobacterium tuberculosis reactive 
antibodies inconsistently identify TB but antibody Fc receptor engagement and 
effector functions are promising biomarkers of TB disease. The objectives of 
this study are to identify antigen specific antibody signatures in CLHIV with TB 
disease that both 1) respond to treatment and 2) distinguish CLHIV with TB 
disease from those without TB disease.
METHODS: This study evaluated serum antibody properties from a 
well-characterized cohort of Kenyan CLHIV via two orthogonal approaches: 1) 
longitudinal assessment following individuals over the course of treatment and 
2) cross-sectional examination of individuals with and without clinical TB 
disease. For each individual sample, 13 antibody functional properties against 8 
Mtb and 4 non-Mtb microbial antigens were measured and analyzed via univariate 
and multivariate machine-learning approaches.
RESULTS: FcαR/CD89 immune complex formation with antibodies reactive to four Mtb 
antigens including ESAT-6 & CFP-10, FcγRI/CD64 associated with one Mtb antigen, 
and HIV gp120 IgA1 distinguished CLHIV with from those without TB disease and 
decreased over the course of treatment.
INTERPRETATION: An Mtb and HIV reactive peripheral blood antibody functional 
signature of FcαR/CD89, FcγRI/CD64, and IgA1 are potential correlates of TB 
disease in CHLIV.
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BACKGROUND: The molecular platforms such as Truenat and GeneXpert have enhanced 
tuberculosis (TB) diagnostic capacity in India. However, these technologies 
still face challenges related to cost, infrastructure requirements and 
maintenance. To address these gaps, several newer molecular diagnostic tools are 
emerging, including UniAMP. However, the cost implications and economic 
feasibility remain limited in Indian context. We conducted cost comparison of 
UniAMP with Truenat for TB detection in India.
METHODS: A decision tree model was developed from a health system perspective to 
compare UniAMP with Truenat for TB detection. Sensitivity and specificity data 
were collected from published literature and validation reports. Diagnostic 
outcomes such as true positives and negatives were estimated for the cohort of 
1,000 presumptive TB patients. Costs data were collected from ICMR-NIRT 
laboratory and average cost per test and per case detection was estimated. The 
comparison was done between UniAMP and Truenat.
RESULTS: The estimated per test cost was ₹483 (US$5.54) for UniAMP and ₹834 
(US$9.57) for Truenat. Case detection in a cohort of 1,000 presumptive TB, true 
positive was 265 and 296; true negatives 647 and 651 in UniAMP and Truenat 
respectively. UniAMP identified fewer true positive TB cases than Truenat (265 
vs 296), resulting in 31 (10.7%) reduction in diagnostic yield.
CONCLUSIONS: UniAMP may support decentralised TB testing in resource limited 
settings because of its lower cost and minimal infrastructure requirements. 
UniAMP may therefore be more suitable as a supplementary diagnostic option 
rather than a replacement for established molecular tests such as Truenat.
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We report the draft genome sequences of three Mycobacterium tuberculosis 
isolates recovered from Panamanian residents belonging to the Indo-Oceanic 
(Lineage 1) and West African (Lineage 5) lineages. These isolates exhibit 
various drug-resistance profiles, including rifampicin-resistant and 
multidrug-resistant phenotypes. This highlights the changing molecular 
epidemiology of tuberculosis in Central America.
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This study explored how parents in Makassar, Indonesia, support childhood 
tuberculosis (TB) treatment adherence amid emotional, social, and sensory 
challenges. Seventeen caregivers participated in the in-depth interviews. We 
conducted a conceptual framework-informed deductive thematic analysis, 
organizing the findings within seven a priori analytic domains: internal 
challenges, external challenges, internal coping strategies, external coping 
strategies, religious coping strategies, expectations of health services, and 
parental expectations for children and the community. Parents described 
difficulties with medication schedules, fatigue, stigma, and inconsistent 
guidance from healthcare workers. To cope, they employed practical and 
relational strategies: alarms, reframing medicines as "superheroes," offering 
treats, and prayer. Practices such as mixing medicines with milk revealed 
counseling gaps and risks for suboptimal adherence. Parents called for clearer 
communication and family-centered support, alongside hopes for recovery and 
freedom from stigma. These findings show that childhood TB caregiving is 
embodied and emotional, requiring culturally responsive and family-centered 
approaches.
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Tuberculous meningitis is a devastating manifestation of tuberculosis, 
disproportionately affecting children and persons with HIV. Despite decades of 
clinical experience, diagnosis is often delayed and outcomes remain poor. At the 
US-Mexico border, management is further complicated by the high prevalence of 
Mycobacterium bovis, a member of the Mycobacterium tuberculosis complex 
intrinsically resistant to pyrazinamide, one of the few first-line agents with 
reliable central nervous system penetration. We present a case of M. bovis 
meningitis in a patient residing near the US-Mexico border, highlighting the 
diagnostic and therapeutic challenges posed by intrinsic pyrazinamide 
resistance. Drawing from this case, we review evidence supporting the early use 
of adjunctive CNS-penetrative antimicrobials during suspected tuberculosis 
meningitis in regions where M. bovis is endemic.
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BACKGROUND: Mycobacterium tuberculosis (Mtb) remains a leading cause of global 
morbidity and mortality. Viral, bacterial, fungal, and parasitic co-infections 
substantially modify tuberculosis (TB) pathogenesis, and an increasingly 
recognised population of TB survivors develops post-TB lung disease (PTLD), 
which predisposes them to recurrent respiratory infections.
OBJECTIVES: To summarise current evidence on 1) Mtb pathophysiology and 
immunopathogenesis; 2) mechanisms by which major viral, bacterial, fungal, and 
parasitic co-infections alter TB progress; and 3) infectious complications 
associated with PTLD.
CONTENT: Mtb exploits innate immune evasion, altered macrophage activation, and 
granuloma remodelling in order to persist. Viral co-infections, particularly 
HIV, influenza, and severe acute respiratory syndrome coronavirus 2, impair 
T-helper 1 immunity, disrupt cytokine signalling, increase bacterial load, and 
drive progression to severe or disseminated TB. Bacterial pathogens (e.g. 
Streptococcus pneumoniae, Staphylococcus aureus, Klebsiella pneumoniae, 
Pseudomonas aeruginosa) complicate diagnosis, increase severity, and contribute 
to antimicrobial resistance. Fungal and parasitic infections skew immunity and 
can delay diagnosis or reduce vaccine efficacy. PTLD results from sustained 
inflammation, matrix metalloproteinase activation, fibrosis, bronchiectasis, and 
cavitation; these structural changes favour chronic colonisation by 
opportunistic bacteria and long-term functional impairment.
CONCLUSIONS: TB pathogenesis is profoundly influenced by co-infections, and PTLD 
is an under-recognised driver of chronic respiratory morbidity. Integrated 
diagnostics, coordinated management of multimorbidity, and tailored strategies 
for PTLD are essential to reduce TB-related burden.
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BACKGROUND: Signs and symptoms of tuberculosis (TB) are a result of a disturbed 
balance between Mycobacterium tuberculosis and the patient's tolerance to its 
pathogenic properties. Pharmacological treatments elicit the evolution of drug 
resistance, and there is a need to consider alternative treatment methods. We 
performed a statistical analysis of World Health Organization (WHO) data, 
combined with an analysis of old medical records, aimed at suggesting a new 
treatment.
METHODS: Data from the WHO for all countries worldwide (N = 215) on the 
epidemiology of all TB cases, human immunodeficiency virus (HIV)-related TB, 
multidrug-resistant TB (MDR) and extensively drug-resistant TB (XDR) in 
2012-2022 contain prevalence, success rate of treatment, mortality and numbers 
of failed treatments and patients lost-to-follow-up. Data on success rates in 
old 'sanatoria treatment', widespread before the 1940s, were used to predict 
hypothetical success rates of drug-resistant cases if sanatoria treatment were 
added to treatment regimes.
RESULTS: After 2012, the number of MDR and XDR cases increased faster than the 
total number of TB cases, as did their proportions among the total. Success 
rates of MDR (∼70%) and XDR (around 60%) treatments would hypothetically 
increase to around 90%, when supplemented by sanatoria treatment success.
CONCLUSIONS: Adding treatments for increasing tolerance to TB infection to the 
current pharmacological treatments may improve outcomes.
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BACKGROUND: Latent tuberculosis infection (LTBI) is more frequent among people 
living with human immunodeficiency virus (HIV) (PLHIV), in whom 
immunosuppression favors reactivation. However, data from sub-Saharan Africa 
remain limited. This study aimed to determine the prevalence of LTBI and 
identify its associated factors among adults living with HIV in Kinshasa.
METHODS: An analytical cross-sectional study was conducted between May 2022 and 
October 2025 in nine HIV care centers in Kinshasa. Adult HIV-positive patients 
were consecutively recruited. LTBI was screened using the tuberculin skin test 
(TST) and/or interferon-gamma release assays (IGRAs). Socio-demographic, 
clinical, and immunological data, including CD4 cell counts, were collected. 
Associated factors were identified using multivariate logistic regression at a 
significance level of p < 0.05.
RESULTS: Among 248 participants, 74.7% were women. The mean age was 45.5 ± 10.7 
years, and the median CD4 count was 321 cells/µL (IQR: 281-390). Overall, 25.8% 
were IGRA-positive and 30.6% TST-positive, with 38.3% indeterminate IGRA 
results. The main factors associated with LTBI were CD4 count <200 cells/µL 
(IGRA: adjusted odds ratio [aOR] = 3.34; TST: aOR = 3.64), history of positive 
TST (IGRA: aOR = 2.50; TST: aOR = 2.78), and contact with an active TB case 
(IGRA: aOR = 2.94).
CONCLUSIONS: The prevalence of LTBI among adults living with HIV in Kinshasa is 
high. Severe immunosuppression, prior exposure, and contact with active TB cases 
are key determinants. These findings highlight the importance of screening and 
preventive therapy to reduce progression to active tuberculosis.
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PURPOSE OF REVIEW: Tuberculous pleuritis (TBP) is one of the most common causes 
of new-onset pleural effusion, particularly in tuberculosis-endemic regions. 
This review discusses recent advances in the diagnosis and practical management 
of TBP, with an emphasis on integrating biomarkers, molecular tests, imaging and 
pleural tissue sampling into context-specific workflows.
RECENT FINDINGS: The clinical and radiological features of TBP are highly 
heterogeneous. Certain imaging patterns can help distinguish TBP from other 
benign or malignant effusions, but they are not fully diagnostic. The diagnostic 
accuracy of conventional pleural fluid microbiology is limited by the 
paucibacillary nature of TBP, prompting greater use of pleural biopsy and 
medical thoracoscopy, which improve microbiological and histological yield. 
Advanced nucleic acid amplification tests (NAATs), including Xpert MTB/RIF Ultra 
and emerging sequencing-based assays, have progressively increased sensitivity 
on pleural fluid, but wider clinical adoption is constrained by incomplete 
external validation, cost and limited availability. Adenosine deaminase remains 
the most commonly used pleural fluid biomarker. However, its optimal diagnostic 
thresholds are highly context-specific and may shift with changing tuberculosis 
incidence and age distribution. Practical diagnostic workflows now favour 
flexible use of biomarkers, imaging and pleural tissue sampling to maximize 
confirmation of TB involvement, while recognizing that patients with probable 
TBP treated empirically require close follow-up to document treatment response 
and exclude alternative diseases. Management remains centred on standard 
anti-tuberculosis regimens, with drainage and other interventions reserved for 
symptom relief or loculated disease and routine corticosteroid use is not 
supported by high-quality evidence.
SUMMARY: Despite advances in pleural fluid biomarkers, molecular diagnostics and 
pleural procedures, TBP remains challenging to diagnose reliably. Clinicians 
should maintain a high index of suspicion for TBP in undiagnosed exudative 
effusions, especially in endemic regions and adopt locally adapted workflows 
that combine clinical assessment, biomarkers, NAATs and early pleural tissue 
sampling when needed.
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Tuberculosis remains a major public health threat globally, with drug-resistant 
strains undermining treatment efficacy. We analyzed 126 Mycobacterium 
tuberculosis (M. tuberculosis) isolates with diverse drug resistance spectra and 
selected 35 for whole genome sequencing (WGS) using Illumina NextSeq, SMRT 
PacBio Onso and SMRT PacBio Revio sequencing platforms. The study aimed to 
characterize drug resistance profiles, compare short- and long-read sequencing 
performance, identify lineages among South African isolates, detect known drug 
resistance mutations and their lineage-specific patterns, and utilize long-read 
SMRT platforms for epigenetic profiling. Multiple drug resistance mutations were 
identified, some lineage-specific, and notably, East-African-Indian (EAI) 
Lineage 1 isolates often considered less pathogenic, showed significant 
potential for multidrug-resistance development, including higher fluoroquinolone 
resistance as compared to other lineages. Three DNA motifs with methylated 
adenines, namely CACGCaG, CtCCaG and GaTNNNNRtAC, were detected, with 
methylation patterns varying by lineage and strain due to mutations in the 
corresponding methyltransferases (MTases). A particularly notable finding was 
the stable maintenance of a genetic heterogeneity in the mamB MTase, performing 
methylation at CACGCaG motifs. These results highlight the combined role of 
genetic and epigenetic variation in M. tuberculosis adaptive evolution and 
underscore the value of integrating long-read sequencing into TB surveillance 
and research.

© 2026 The Author(s). Tropical Medicine & International Health published by John 
Wiley & Sons Ltd.

DOI: 10.1111/tmi.70228
PMID: 42749317

41. Int J Infect Dis. 2026 Sep 16:109122. doi: 10.1016/j.ijid.2026.109122. Online 
ahead of print.

Tuberculosis-associated immune reconstitution inflammatory syndrome in patients 
living with HIV-1: a 15- years retrospective cohort study.

Zaghdoudi A(1), Zayet S(2), Boutiba I(3), Ammari L(4), Aissa HTB(4).

Author information:
(1)Infectious diseases department, University Hospital Clermont-Ferrand, France. 
Electronic address: zaghdoudi.aida2@gmail.com.
(2)Robert Schumann hospitals, Luxembourg.
(3)Charles Nicolle Hospital, Tunis, Tunisia.
(4)Infectious diseases department, University Hospital La Rabta, Tunis, Tunisia.

BACKGROUND: The initiation of antiretroviral therapy (ART) in people co-infected 
with HIV and tuberculosis (TB) may trigger tuberculosis-associated immune 
reconstitution inflammatory syndrome (TB-IRIS), a condition associated with a 
significant morbidity and mortality METHODS: We conducted a retrospective study 
of patients co-infected with HIV and TB over 15 years, with the aim to describe 
the clinical characteristics of patients who developed TB-IRIS and to identify 
factors predictive of its occurrence.
RESULTS: Overall, 28 of the 123 patients (22.8%) developed TB-IRIS, including 18 
cases of paradoxical TB-IRIS among 89 patients at risk (20.2%) and 10 cases of 
unmasking TB-IRIS among 34 patients at risk (29.4%). The most frequent TB sites 
were lymph nodes (n=17, 61%), the central nervous system (CNS) (n=5, 18%) and 
lungs (n=5, 18%). Corticosteroids were administered to 9 patients (32%). Eight 
deaths (29%) occurred in patients with TB-IRIS. In univariate analysis, factors 
associated with paradoxical TB-IRIS included CNS TB (p=0.032), higher white 
blood cell count (p=0.045), and negative Toxoplasma serology (p=0.032). Among 
patients at risk of unmasking TB-IRIS, factors associated with the occurrence of 
unmasking TB-IRIS included the absence of TB chemoprophylaxis (p=0.017), female 
sex (p=0.048), and hematopoietic-organ involvement of TB (p=0.020).
CONCLUSION: TB-IRIS is a severe complication in people living with HIV and is 
becoming increasingly frequent. Early identification of risk factors is 
essential to prevent its occurrence and to reduce associated mortality.
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Mycobacterial infections pose a significant global health challenge. In 2024, 
1.23 million deaths were associated with M. tuberculosis (M.tb). In recent 
years, the number of recorded cases of non-tuberculous mycobacterial infections 
has risen, particularly among elderly patients or people with underlying 
pulmonary diseases. Due to the emergence of antibioresistance, the discovery of 
new drugs which target essential enzymes in mycobacteria is required to move 
towards new therapeutic options for future years. Some current clinical drugs 
contain promising scaffolds, which serve as a basis for other researches in 
medicinal chemistry. The increasing interest of quinoline, quinolone, pyridine 
and pyridone cores is driven by their promising biological effects, initially as 
antibacterial agents, and more specifically, as antimycobacterial agents. The 
drug discovery strategy focuses on three main biological targets: the mycolic 
acids biosynthesis, the mycobacterial energy metabolism and DNA metabolism. 
Hence, this review aims to highlight the development of novel antimycobacterial 
agents, based on these four promising scaffolds by presenting the design 
strategy and biological results of recent studies.
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Reducing the number of tuberculosis (TB) cases and deaths requires effective 
diagnosis and treatment of active TB as well as latent TB infection (LTBI) 
through TB preventive treatment (TPT). Interferon-gamma (IFN-γ) release assays 
(IGRAs) using blood samples offer advantages over tuberculin skin test (TST) for 
LTBI diagnosis, but current IGRAs are costly and require enzyme-linked 
immunosorbent assay (ELISA), making them more complicated and unsuitable for the 
district or provincial laboratories. QIAreach QuantiFERON-TB (QIAREACH-TB) is a 
novel IGRA that uses lateral flow immunoassay (LFA) and digital signal 
measurement to detect IFN-γ, providing a less resource-intensive alternative 
that eliminates the requirement for automated microplate washers and ELISA 
readers. We evaluated QIAREACH-TB for LTBI diagnosis using whole-blood samples 
from 154 healthcare workers (HCWs) and compared the results with QuantiFERON-TB 
Gold Plus (QFT-Plus). QFT-Plus detected M. tuberculosis infection in 26 
(16.99%), while QIAREACH-TB detected infection in 30 (19.61%) samples. Our 
results demonstrated an overall percentage agreement (OPA) of 93.46% (95% 
confidence interval [95% CI]: 88.25-96.55%) between QIAREACH-TB and QFT-Plus. 
The positive percent agreement (PPA) was 88.46% (95% CI: 70.20-96.82%) while the 
negative percent agreement (NPA) was 94.49% (95% CI: 88.86-97.50%). The findings 
suggest that QIAREACH-TB is a practical alternative showing high concordance 
with QFT-Plus for detecting LTBI, requiring fewer laboratory resources and 
eliminating the need for ELISA equipment.
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BACKGROUND: Surveillance of tuberculosis (TB) is challenging given the typically 
long course of the disease and treatment as well as the often complex 
socioeconomic factors that are associated with it. In Spain, surveillance is 
decentralized across autonomous communities (CCAAs), leading to additional 
challenges in heterogeneity and data quality.
OBJECTIVE: We aimed to quantify changes in internal data completeness following 
introduction of annual regional surveillance quality reports and assess the 
acceptability and perceived usefulness among CCAAs.
METHODS: This mixed methods assessment consisted of 2 stages. First, we 
quantitatively assessed the internal completeness of 40 key TB variables for all 
reported cases from 2018 to 2023, comparing 2 periods: before (2018-2020) and 
after (2021-2023) the implementation of feedback reports. Mean completeness for 
each variable was calculated for each period, and the differences were compared 
using either the paired t test or Wilcoxon signed rank test depending on whether 
differences were normally distributed. Analyses were conducted nationally and by 
CCAA as well as for different variable groups (patient-, illness-, and 
laboratory-related groups). For the second stage, we circulated the results to 
regional TB surveillance focal points, along with a survey to assess 
acceptability, perceived usefulness of reports, and barriers to data 
completeness.
RESULTS: There were 25,229 reported cases across the study period: 13,328 in 
period 1 (2018-2020) and 11,901 in period 2 (2021-2023). Nationally, mean 
completeness increased from 66% in period 1 to 76.2% in period 2 (+10.2%, 
P<.001). Improvements were greatest for laboratory-related (+13.9%, P=.001) and 
illness-related variables (+12.8%, P<.001), while patient-related variables 
showed minimal change that was not statistically significant (+2.4%, P=.48). 
Most CCAAs (16/19, 84%) demonstrated improved completeness in period 2, though 
substantial regional variation persisted. Of the 19 CCAAs, 18 responded to the 
survey. Respondents reported high acceptability of the surveillance system and 
considered feedback reports useful. Challenges included resource constraints, 
system interoperability between laboratory and surveillance, and patient 
follow-up.
CONCLUSIONS: Following the introduction of annual feedback reports, which were 
well accepted by all regional stakeholders, Spain saw significant improvements 
in TB data completeness. Sustained feedback mechanisms, streamlined reporting 
requirements, and improved integration between epidemiological and laboratory 
systems are key to strengthening TB surveillance.
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Tuberculosis (TB) care for people with TB in India are often fragmented, 
undermining timely diagnosis and treatment. Understanding patient journeys is 
critical to strengthening TB care delivery and advancing elimination goals. We 
conducted a cross-sectional study of 400 people with TB diagnosed between 
2020-2022 in two Indian cities: Mumbai (n = 200) and Patna (n = 200). Using 
structured interviews, we assessed care-seeking behavior, delays to diagnosis 
and treatment, the number and type of healthcare encounters, and out-of-pocket 
costs. Participants predominantly initiated care in the private sector (Mumbai 
91%; Patna 85%), often at pharmacies or private clinics. Care journeys were 
fragmented, with multiple provider visits before diagnosis. The median total 
delay from symptom onset to treatment initiation was 35 days (IQR 13-81) in 
Patna and 26 days (IQR 12-59) in Mumbai. Provider delays contributed a median of 
~19 days in both cities. Participants made a median of 3 pre-diagnosis 
healthcare visits, and 23% had ≥ 6 encounters. The financial burden was 
substantial particularly in Mumbai, where consultation and diagnostic costs were 
higher than in Patna. Longer delays and more encounters were associated with 
male sex, unemployment, larger household size, and care-seeking hesitancy during 
the study period. Patient journeys in urban India during the COVID-19 pandemic 
were prolonged and costly, with delays driven primarily by systemic 
fragmentation rather than patient hesitancy. The reliance on an under-regulated 
private sector led to multiple pre-diagnosis encounters (23% requiring more than 
6) and significant out-of-pocket costs. Because no individual characteristic 
consistently predicted delay, these findings suggest that structural reforms 
including standardized diagnostic pathways and enhanced public-private 
integration are essential to build health system resilience and accelerate TB 
elimination.

Copyright: © 2026 Kafi et al. This is an open access article distributed under 
the terms of the Creative Commons Attribution License, which permits 
unrestricted use, distribution, and reproduction in any medium, provided the 
original author and source are credited.
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Multidrug-resistant tuberculosis (MDR-TB) is challenging. Bedaquiline (B), 
delamanid (D), and pretomanid (P) are used in combination regimens with other 
anti-TB drugs for MDR-TB; however, agents with novel mechanisms of action are 
needed. DprE1 inhibitor quabodepistat (Q) was developed for combination use. In 
this study, Q alone or in combination with human-equivalent doses of D and/or B 
was evaluated in a marmoset TB model using in vivo imaging, with terminal 
bacterial counts from all lung lesions. Marmosets were infected with H37Rv 
Mycobacterium tuberculosis and allowed to develop the disease for 7 weeks. They 
were then administered a pre-treatment 18F-fluorodeoxyglucose positron emission 
tomography/computed tomography (18F-FDG PET/CT) scan and randomized into seven 
treatment groups (n = 5/group). At 2 weeks, the quabodepistat-treated groups 
showed a significant reduction in lesion volume compared to those without the 
agent in a post hoc analysis. After 2 months, the animals were euthanized, and 
the bacterial burden and histology were assessed. Marmosets treated with all 
agents showed reduced lung disease on PET/CT (>70%) compared to their 
pre-treatment disease volume. B reduced extrapulmonary bacteria more 
significantly than Q or D. Cavities and necrotic lesions from DBQ-treated 
animals had lower bacterial burdens than lesions treated with any of the 
single-agent or two-agent combinations. In a preliminary comparison, DBQ showed 
no statistically detectable difference from the standard-of-care regimen 
isoniazid-rifampicin-pyrazinamide-ethambutol (HRZE). Additionally, the 
activities of D and P monotherapies were similar in this model. The evaluation 
of these agents in the marmoset TB model supports further investigation of Q as 
a component of shorter TB regimens.
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BACKGROUND: Historically, pregnant and lactating women (PLW) have been excluded 
from clinical trials for TB, thereby denying them access to novel treatment and 
prevention regimens. We aimed to develop an inventory of TB therapeutic and 
vaccine trials and determine the barriers and facilitators to the inclusion of 
PLW in TB clinical trials.
METHODS: Using a mixed-methods approach, we conducted: a review of recent, 
current, and planned trials' inclusion and exclusion practices, and in-depth 
interviews with trialists and sponsors.
RESULTS: Of 40 TB therapeutic trials, 7/40 (18%) included PLW; 3/40 (8%) 
excluded PLW at enrolment but allowed women to remain on study treatment if they 
became pregnant. None of 12 vaccine trials included PLW but 6/12 (50%) included 
PLW in safety and/or immunogenicity assessments during study follow-up. Eighteen 
participants completed in-depth interviews. We identified four broad themes: 
shifting the narrative, differentiated risks, perceived concerns of PLW, and 
strategies for inclusion.
CONCLUSIONS: With limited inclusion of PLW in TB therapeutic trials and no 
inclusion in vaccine trials at the time of enrolment, there was consensus that 
clear guidance is required for trialists, funders, and sponsors on strategies 
for inclusion of PLW, thus ensuring equitable access to novel TB prevention and 
treatment regimens.
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BACKGROUND: Digital chest X-ray (dCXR) enables early TB detection where symptoms 
screening is inadequate. We evaluated the impact and cost of three dCXR delivery 
models: long-term community-based mobile vans (LT-vans), long-term 
facility-based containers (LT-containers), and short-term community-based mobile 
vans (ST-vans), implemented by a non-governmental organisation (NGO) across two 
South African provinces.
METHODS: Between 2020 and 2022, nine dCXR units were deployed in four 
high-TB-burden districts for 1-19 months. Screening yield and TB test positivity 
were collected from electronic databases. Costs were estimated from the provider 
perspective using micro-costing methods, with both economic and financial costs 
reported for NGO-led and routine care implementation.
RESULTS: Overall, 34,110 individuals were screened, 8,605 (25.2%) had abnormal 
dCXR results, and 1,372 TB cases were diagnosed (4.0% positivity). The cost per 
person screened with dCXR ranged from $39 to $240. LT-vans had the highest TB 
positivity (10.1%), followed by LT-containers (3.7%) and ST-vans (1.7%). The 
lowest cost per TB case identified was with LT-vans ($384 economic; $375 
financial) under routine care implementation, and the highest with ST-vans 
($14,157 economic; $8,741 financial) under NGO-led implementation.
CONCLUSION: Long-term mobile vans were the most cost-effective model, yielding 
the highest TB rates, while short-term vans offered high volumes but at higher 
costs.
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BACKGROUND: Multidrug-resistant TB (MDR-TB) poses major challenges for TB 
control in high-TB-burden settings such as Namibia. In southern Africa, family 
and household structures are fluid, yet little is known about how MDR-TB 
interacts with these structures. We therefore explored family structures, 
household changes, and implications for transmission and care among people 
living with MDR-TB in Namibia.
METHODS: We conducted a qualitative sub-study within the Hotspots, Hospitals and 
Households (H3TB) transmission of TB project. Between June 2021 and August 2023, 
119 participants with MDR-TB were recruited from three regions of Namibia. 
In-depth interviews using participatory kinship, social network, and community 
mapping tools were conducted. Data were thematically analysed, with case studies 
illustrating household reconfigurations.
RESULTS: We identified 11 household structure patterns. Fourteen participants 
reported changes in household composition following MDR-TB diagnosis, driven by 
moving closer to health services, reorganising to optimise family care, reducing 
perceived exposure risks, and mitigating financial strain. These 
reconfigurations altered co-residence patterns and potential TB contact 
networks, with implications for household-based active case finding.
CONCLUSION: MDR-TB acts as a stressor prompting household reorganisation, 
reshaping networks of exposure, care, and support. Accounting for dynamic 
household contexts may strengthen TB contact tracing and patient support 
strategies.
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Isolated tuberculous abscess of the liver is an extremely rare clinical entity 
and represents a diagnostic challenge, as it can easily be confused with other 
hepatic lesions of infectious or tumoral origin. We report the case of a 
67-year-old immunocompromised female patient with no known history of 
tuberculosis who was admitted for a liver abscess initially detected by 
abdominal computed tomography scan. Aspiration of the lesion revealed an 
infection involving Mycobacterium tuberculosis, confirmed by PCR analysis. The 
patient was treated with an appropriate antibiotic regimen of standard four-drug 
antituberculous therapy. Clinical and radiological follow-up showed progressive 
improvement, with complete recovery achieved after 6 months of treatment. This 
case highlights the importance of considering hepatic tuberculosis, particularly 
in endemic regions and in immunocompromised individuals.
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BACKGROUND: TB remains the leading opportunistic infection among people living 
with HIV (PLHIV). Isoniazid preventive therapy (IPT) is a key strategy for TB 
prevention, yet uptake remains suboptimal. This study examined barriers and 
facilitators to IPT uptake among adult PLHIV and health care providers (HCPs) 
using the Consolidated Framework for Implementation Research (CFIR).
METHODS: A cross-sectional, mixed-methods study was conducted at the BJ 
Government Medical College ART Centre, Pune, India, from May 2022 to July 2023. 
Qualitative data from 11 in-depth interviews (5 PLHIV, 6 HCPs) were thematically 
analysed using MAXQDA-2022, and quantitative data from 201 PLHIV were analysed 
using R.
RESULTS: Among 201 PLHIV, 50% (n = 100) completed IPT, 38% (n = 77) missed 
doses, and 23% (n = 47) reported side effects. Integrated analysis identified 
drug stock-outs as the dominant system-level barrier, alongside facility-level 
constraints such as limited counselling due to staff shortages. Individual-level 
barriers included fear of side effects and time constraints. Facilitators 
included effective counselling, family support, perceived preventive benefits, 
motivation, and trust in providers. HCPs emphasised assertive counselling, 
routine IPT prescription, and regular follow-up as critical to improving IPT 
completion.
CONCLUSION: Ensuring an uninterrupted drug supply, sufficient staffing, and 
structured counselling is essential for strengthening IPT implementation within 
HIV programmes.
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BACKGROUND: The COVID-19 pandemic disrupted TB services and case notifications 
worldwide, but disaggregated analyses are needed to identify inequities in 
post-pandemic recovery.
METHODS: We analysed national TB surveillance data from Colombia (January 
2018-November 2022) using interrupted time-series models. Monthly notification 
rates were estimated overall and by sex, age, health insurance scheme, area of 
residence, and indigenous status. Models quantified the immediate change in 
March 2020, post-interruption trend changes, and divergence from counterfactual 
rates projected from pre-pandemic trends.
RESULTS: National notification rates fell by 17.1 cases per million in March 
2020, a 45.0% reduction relative to expected values. Notifications subsequently 
increased and by November 2022 exceeded counterfactual projections by 13.2%. 
Disaggregated analyses showed heterogeneous recovery. Rates were 19.3% above 
expected among men versus 3.0% among women, and 13.1% among adults aged ≥15 
years versus 4.0% among children aged <15 years. Notifications in the subsidised 
insurance scheme were ∼26% above expected, whereas those in the contributory 
scheme remained below expected. Urban rates exceeded projections, while rates 
for indigenous men remained below.
CONCLUSION: National recovery masked persistent subgroup inequities, 
highlighting the need for disaggregated surveillance to guide equitable TB 
control after major health system shocks.
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BACKGROUND: All-oral shortened regimens for multidrug/rifampicin-resistant TB 
(MDR/RR-TB) commonly include cycloserine, which is associated with 
neuropsychiatric toxicity. Predictors of cycloserine-related adverse events 
remain poorly defined. We assessed whether baseline anaemia or hypoalbuminemia 
predict neuropsychiatric toxicity.
METHODS: We conducted a prospective cohort study of three 9-month standardised 
MDR/RR-TB regimens in Kazakhstan. Regimens shared a core of a fluoroquinolone, 
bedaquiline, and linezolid; one regimen included cycloserine. Neuropsychiatric 
adverse events of special interest (AESIs) included peripheral neuropathy, 
seizures, and psychosis. We conducted logistic regression to calculate 
associations between baseline anaemia and hypoalbuminemia and neuropsychiatric 
or central nervous system (CNS)-specific AESIs.
RESULTS: In 556 cycloserine-treated individuals, 29 (5.2%) developed 
neuropsychiatric AESIs. Adjusted odds ratios comparing anaemia vs. no anaemia 
were 2.40 (95% confidence interval [CI]: 1.01-5.72) for neuropsychiatric AESIs 
and 2.71 (95% CI: 0.74-9.91) for CNS-specific AESIs. Adjusted odds ratios for 
grade ≥2 hypoalbuminemia were 3.59 (95% CI: 0.88-14.60) and 7.40 (95% CI: 
1.58-34.66), respectively. In 146 individuals without cycloserine, 
neuropsychiatric AESI occurred in 0/49 with anaemia versus 5/97 without anaemia 
(0% vs 5.2%; P = 0.168), and in 1/3 with grade ≥2 hypoalbuminemia versus 3/90 
without (33.3% vs 3.3%; Fisher's exact P = 0.125).
CONCLUSIONS: Baseline anaemia and hypoalbuminemia were associated with increased 
neuropsychiatric toxicity risk during treatment with a cycloserine-containing 
regimen. Whether these associations are specific to cycloserine merits further 
study.
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BACKGROUND: Clinical trials have demonstrated high efficacy of bedaquiline, 
pretomanid, and linezolid with or without moxifloxacin (BPaLM/BPaL) for 
rifampicin-resistant and multidrug-resistant TB (RR/MDR-TB), but real-world 
implementation data remain limited, particularly from South-East Asian 
programmatic settings. We report Singapore's national experience with 
BPaLM/BPaL, focusing on treatment outcomes and adverse drug events.
METHODS: We conducted a retrospective analysis of all RR/MDR-TB patients treated 
with BPaLM/BPaL at the National Tuberculosis Care Centre (NTBCC), Singapore, 
between July 2022 and September 2025. Data on demographics, microbiology, 
treatment characteristics, adverse drug reactions, and outcomes were extracted 
from a standing database.
RESULTS: Thirty-three patients were included (median age 39 years, 45.4% men). 
Over half were asymptomatic at diagnosis, and 90.9% had culture-confirmed 
disease. All patients who completed treatment locally achieved treatment success 
without any relapses observed during available follow-up. Adverse drug reactions 
requiring regimen modification occurred in 21 patients (63.6%). Moxifloxacin was 
discontinued for 14 patients (42.4%), predominantly due to QTc prolongation and 
gastrointestinal intolerance while 11 patients (33.3%) required linezolid dose 
reduction due to haematological toxicity and peripheral neuropathy.
CONCLUSIONS: BPaLM/BPaL achieved excellent early effectiveness but required 
frequent regimen modifications. Successful implementation of short-course 
RR/MDR-TB regimens requires anticipatory toxicity monitoring, flexible regimen 
management, and robust treatment support systems.
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Post-tuberculosis lung disease (PTLD) encompasses a spectrum of chronic 
pulmonary abnormalities arising from tuberculosis (TB)-associated tissue injury 
and maladaptive repair, and is emerging as a major contributor to long-term 
respiratory disability among TB survivors. In this review, we position PTLD 
within the broader continuum of TB pathobiology, from initial host-pathogen 
interactions to chronic structural and functional lung sequelae. We examine 
current definitions, epidemiology, and clinical burden, and present mechanistic 
insights into the inflammatory, proteolytic, fibrotic, immunometabolic, and 
vascular pathways that drive persistent lung damage. We further discuss the 
heterogeneous clinical phenotypes of PTLD, including airflow obstruction, 
bronchiectasis, restrictive lung disease, pleural complications, chronic 
pulmonary aspergillosis, and nontuberculous mycobacterial disease, highlighting 
practical approaches to diagnosis, risk stratification, and management across 
diverse healthcare settings. We discuss PTLD in children and adolescents, 
prevention opportunities throughout the TB care cascade, and health-system 
strategies for integrating post-TB care. Finally, we identify key knowledge gaps 
in PTLD nosology, biomarkers, therapeutic development, clinical trial design, 
and implementation science. Recognition of PTLD as a continuation rather than an 
endpoint of TB is essential for advancing survivorship-focused care and reducing 
the global burden of chronic respiratory disease after TB.
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BACKGROUND AND AIMS: This narrative review aims to provide a comprehensive 
overview of tuberculosis (TB) in Sudan, focusing on prevalence, drug resistance 
patterns, and associated challenges while identifying knowledge gaps in 
scientific research and data needed for effective management.
METHODS: A comprehensive literature search was conducted using PubMed, Scopus, 
Web of Science, and Google Scholar without language or date restrictions. 
Thirty-two studies and TB notification data from 2009 to 2025 were analyzed.
RESULTS: Among 32 studies, 41% (13/32) addressed TB prevalence and 59% (19/32) 
explored drug resistance. Kassala State reported the highest pulmonary TB 
prevalence (70%), while Khartoum had 17%. Drug-resistant TB was more prevalent 
in Khartoum (41.5%) than Kassala (21.4%). Only 23 studies examined HIV 
coinfections. TB notifications declined from 209 per 100,000 in 2009 to 10 per 
100,000 in 2019 but increased to 50 per 100,000 after the COVID-19 pandemic. 
Data were lacking for Sudan's western states. Because of the Sudan war, in 2024, 
14,310 cases were reported.
CONCLUSION: This review underlines the scarcity of TB research in Sudan and 
highlights the urgent need for an integrated health information system to 
generate accurate, updated data for timely interventions.
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BACKGROUND: The burden of tuberculosis (TB) remains extremely high globally. It 
is increasingly recognized that contact investigation and preventive treatment 
are essential components of effective action to reduce TB. High-quality, local 
evidence of feasibility and impact is urgently needed to catalyse scale-up of 
preventive treatment in high-burden, resource-constrained settings.
METHODS: We collected data on the costs and yields of contact investigation and 
implementation of three months of isoniazid and rifapentine (3HP) to treat 
latent TB infection (LTBI), among adult household members of people diagnosed 
with TB, from a pilot conducted in two districts of Nepal (Chitwan and Pyuthan) 
from August 2022 to March 2023. We developed and calibrated mathematical models 
representing each district and estimated the number of TB episodes and deaths 
averted by the intervention during 2023-2042. By combining net discounted costs 
and discounted impact, we estimated the incremental cost-effectiveness of the 
intervention (compared to no intervention) from a health system perspective as 
costs (United States Dollars (USD) in 2022) per disability-adjusted life-year 
(DALY) averted.
RESULTS: The intervention screened 1,711 adult household contact persons for TB 
and LTBI, and treated 500 individuals for LTBI, achieving 98% 3HP acceptance and 
95% completion at 150 USD per contact person treated (including drug and test 
procurement and implementation costs). Including the impact of treating TB 
disease, the intervention was projected to avert 141 (95% Uncertainty Interval 
(UI): 86-224) disease episodes and 24 (95% UI: 13-39) deaths during 2023-2042, 
or 8.2 episodes and 1.4 deaths averted per 100 contact persons screened. The 
incremental cost-effectiveness of the intervention was 119 USD (95% UI: 51-255) 
and 163 USD (95% UI: 76-328) per DALY averted in Chitwan and Pyuthan, 
respectively.
CONCLUSIONS: Screening and treating household members of people with TB for both 
TB and LTBI can be successfully implemented in both rural and urban settings, is 
highly cost-effective and should be prioritized to reduce the TB burden in Nepal 
and similar high-burden countries.
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BACKGROUND: Rifampicin, a cornerstone of tuberculosis treatment, exhibits 
complex pharmacokinetics with variable absorption, saturable elimination and 
time-dependent autoinduction, together with marked inter- and intra-individual 
variability in drug exposure. These properties challenge standard weight-based 
dosing and underscore the need for individualized strategies, particularly in 
high-burden settings like Tanzania. While therapeutic drug monitoring (TDM) 
supported by model-informed precision dosing (MIPD) is being implemented, few of 
the existing population pharmacokinetic (popPK) models includes Tanzanians and 
are parsimonious.
OBJECTIVE: This study aimed to develop a parsimonious popPK model of rifampicin 
that successfully captures both its autoinductive and saturable elimination 
components, achieving predictive performance comparable to more complex 
reference models described in the literature.
METHODS: Rifampicin concentrations data from 42 Tanzanian and 92 South African 
patients, covering doses up to 50 mg/kg over 2 weeks were used to develop the 
model, which was further benchmarked against literature reference models.
RESULTS: The chosen model employed a one-compartment structure with 
Michaelis-Menten elimination and a time-dependant Emax-based autoinduction 
function. The final model demonstrated individual Bayesian predictive 
performance comparable to two complex reference popPK models, and confirmed 
substantial inter-individual variability in exposure, with exposures differing 
by up to fivefold within the same weight-based dosing cohort.
CONCLUSION: These findings support the implementation of MIPD and TDM to improve 
efficacy and safety in TB treatment rather than relying on a uniform dosing 
approach based on bodyweight. This model provides a robust foundation for 
individualized dosing and the deployment of clinical decision support tools in 
high TB burden settings.
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The mechanisms through which tuberculosis-related stigma (TB-stigma) influences 
treatment outcomes-and whether pathways differ by gender-remain incompletely 
understood. Social support (SS) has been proposed to mediate pathways linking 
TB-stigma to treatment vulnerability, although this assumption has rarely been 
empirically tested. We evaluated associations between TB-stigma and treatment 
success, with perceived SS as a mediator. We analyzed data from 620 adults 
receiving tuberculosis treatment in South Africa. We measured isolation- and 
disclosure-related stigma using validated scales and assessed SS using the 
Multidimensional Scale of Perceived Social Support. The primary outcome was 
treatment success. Gender-stratified regression models estimated associations 
between stigma, SS, and treatment success, and we assessed mediation using 
bootstrapped confidence intervals. Treatment success was higher among women 
(92.3%) than men (86.6%) (p = 0.04). Among men, higher isolation-related stigma 
was associated with lower family-based SS (standardized β=-0.18, 95% CI: -0.31, 
-0.05) but not treatment success. Among women, isolation-related stigma was 
associated with higher odds of treatment success (adjusted odds ratio [aOR]: 
1.55, 95% CI: 1.05-2.30), whereas disclosure-related stigma was associated with 
lower odds of treatment success (aOR: 0.76, 95% CI: 0.59-0.98). No evidence of 
mediation by SS was observed. These findings suggest the relationship between 
TB-stigma and treatment outcomes is gender- and stigma-dimension-specific and is 
not explained by perceived SS as currently operationalized. Rather than 
indicating an absence of social mechanisms, these results suggest that current 
measures of SS may not adequately capture how TB-stigma shapes treatment 
experiences, highlighting the need to better measure gendered and relational 
vulnerability mechanisms.
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BACKGROUND: The COVID-19 pandemic impacted over 620 million people, including 
approximately 9 million in Africa, and introduced uncertainties, especially 
regarding coinfection with tuberculosis (TB) or HIV. TB and HIV, both global 
epidemics, disproportionately affect low- and middle-income countries. Namibia 
and Botswana have reported high mortality rates due to TB and HIV, highlighting 
ongoing challenges.
OBJECTIVE: This paper outlines the protocol for a research study in Botswana and 
Namibia to address these uncertainties and enhance disease management for 
COVID-19, TB, and HIV, especially with coinfection. The central hypothesis is 
that TB or HIV coinfection increases the risk of adverse clinical, 
immunological, and virological COVID-19 outcomes.
METHODS: Core-NB is a prospective clinical cohort of patients with COVID-19 
identified through facility-based surveillance. The objectives were to (1) 
characterize the early COVID-19 pandemic in conjunction with TB and HIV in 
clinical, epidemiological, virological, and immunological terms via a household 
transmission study; and (2) conduct targeted COVID-19 screening and testing in 
conjunction with TB and HIV case finding through a primary health care (PHC) 
facility surveillance study. For objective 1, participants were identified with 
reverse-transcription polymerase chain reaction (PCR) confirmation of COVID-19 
at ministry of health-designated laboratories in each country. For objective 2, 
PHC attendees were enrolled independent of the reason for attending.
RESULTS: Index participants and consenting household contacts received home 
visits, including an initial enrollment visit on day 1 (the day of COVID-19 
diagnosis for the index patient) and 3 follow-up visits taking place within 28 
days of enrollment. Additionally, there were telephone follow-ups 3 months after 
enrollment. Age, sex, race, occupation, income, and educational attainment were 
recorded using a standardized questionnaire for all participants. Three 
respiratory specimens were obtained from each participant: (1) nasopharyngeal 
swab (SARS-CoV-2 RNA extraction and PCR); (2) sputum (GeneXpert Ultra active TB 
testing); and (3) extra sputum (an additional sputum sample was collected in 
case the GeneXpert Ultra test was positive to use for culture and drug 
susceptibility testing). The study was funded in October 2021, with data 
collection starting in June 2022 and finalized in February 2024. The household 
component enrolled 66 index patients with COVID-19 and 144 household contacts. 
In total, 1556 participants were enrolled in the PHC clinic component. The 
primary outcome data analyses are ongoing and expected to be published in July 
2026, with secondary outcomes published in December 2026.
CONCLUSIONS: This study will strengthen COVID-19, TB, and HIV diagnosis, 
surveillance, and control through (1) high-resolution surveillance and 
transmission data to establish guidelines and policies; (2) data to develop 
further interventions; (3) implementation of new technologies to improve care 
provision and boost the cooperation of stakeholders; (4) support for the 
development of skills and expertise in-country; and (5) contribution of evidence 
to build a regional network of expertise in the COVID-19, TB, and HIV 
coepidemics.
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BACKGROUND: Active tuberculosis (TB) infection can induce hyperglycaemia and 
insulin resistance, increasing the risk of type 2 diabetes mellitus and 
worsening TB disease severity. However, data on the dynamics of TB-associated 
hyperglycaemia and its effect on TB treatment outcomes among individuals not 
previously diabetic remain limited, particularly in high TB-burden settings. In 
this study, we aimed to investigate the prevalence and temporal patterns of 
TB-associated hyperglycaemia and its impact on disease presentation and TB 
treatment outcomes among a cohort of individuals not previously diabetic.
METHODS: This was a five-month longitudinal prospective cohort study conducted 
at two urban specialized TB healthcare facilities in Kenya among adults aged >18 
years with bacteriologically confirmed pulmonary TB (PTB). Known diabetes 
mellitus (DM) or prediabetic individuals were excluded during enrolment. 
Glycaemic status was assessed at baseline and months two and five using glycated 
haemoglobin (HbA1c) according to the American Diabetes Association guideline. 
Hyperglycaemia was defined as HbA1c ≥5.7% and categorized as normoglycaemia, 
persistent, transient, or incident hyperglycaemia based on longitudinal 
measurements. Socio-demographic and clinical data were collected using a 
structured questionnaire and analysed using SPSS version 26.0 and GraphPad Prism 
version 9.0. Longitudinal trends in HbA1c levels and the association of 
hyperglycaemia with DM-related symptoms, as well as TB treatment outcomes, were 
assessed using the Friedman test and the Generalized Estimating Equations (GEE), 
respectively.
RESULTS: We enrolled and followed 87 individuals newly diagnosed with PTB. Of 
these, 66 were tested for hyperglycaemia in month two after 7 died and 14 were 
lost to follow-up/transferred out (LTFU/TO), and 70 in month 5, after an 
additional death, 7 re-engagements, and 2 LTFU/TO were reported. At enrolment, 
the cohort was predominantly male (76%), not married (53%), and HIV-negative 
(84%), with a median age of 37 years (IQR 29-44). Prevalence of hyperglycaemia 
at baseline was 75% (95% Confidence Interval [CI] 65-83), with 45% of the 
individuals presenting as prediabetic and 30% as diabetic. At the month-two and 
month-five time points, the proportion of participants with prediabetes (pre-DM) 
increased from 24% (16/66) to 30% (21/70), while the prevalence of DM declined 
from 21% (14/66) to 9% (6/70). Across the time points, HbA1c levels varied 
significantly (p < 0.001). In GEE analysis, hyperglycaemic participants were 
more likely to experience classic symptoms of DM such as frequent micturition 
(adjusted Relative Risk [aRR] 1.76, 95% CI 1.12-2.77), increased thirst (aRR 
2.37, 95% CI 1.38-4.05), unintentional weight loss (aRR 1.84, 95% CI 1.24-2.75), 
and blurred vision (aRR 1.95, 95% CI 1.20-3.18). After adjusting for age, BMI, 
HIV, alcohol use, and smoking, hyperglycaemia was independently associated with 
an increased risk of sputum positivity (aRR 4.22, 95% CI 2.09-8.52). Glycaemic 
variability was significantly associated with unfavourable TB treatment outcomes 
(p < 0.001).
CONCLUSIONS: New-onset hyperglycaemia was highly prevalent in adults newly 
diagnosed with TB and persisted through the fifth month of TB treatment. 
Hyperglycaemia was associated with classic diabetic symptoms and persisting 
sputum positivity, highlighting the need to integrate glycaemic monitoring and 
management into routine TB follow-up care.
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BACKGROUND: Fluoroquinolones (FQs) are a cornerstone of most all-oral, shorter 
regimens endorsed by the World Health Organization for the treatment of 
rifampicin-resistant or multidrug-resistant tuberculosis (RR/MDR-TB). Knowledge 
of resistance to FQs can help guide regimen selection at the point of care. In 
settings where rapid testing for FQ resistance is unavailable, prediction models 
could support treatment decisions by identifying FQ resistance based on patient 
characteristics observable at the point of care. These prediction models have 
been typically developed and evaluated within a single country, and their 
generalizability across different geographic settings is unclear.
METHODS AND FINDINGS: We used data from 5,175 patients with RR-TB and available 
FQ drug susceptibility testing (DST) results submitted to the TB Portals, an 
open-access data-sharing platform curated by the National Institute of Allergy 
and Infectious Diseases, from eight countries (Azerbaijan, Belarus, Georgia, 
Kazakhstan, Kyrgyzstan, Moldova, Romania and Ukraine) between 2012 and 2024. 
Among these patients, 1,772 (34.2%) had FQ-resistant TB. We developed prediction 
models for FQ resistance using logistic regression, neural networks, and 
XGBoost. Models were evaluated under three strategies: (1) pooled models trained 
on multi-country data; (2) within-country models trained and evaluated using 
internal validation; and (3) cross-country models trained on subsets of 
countries and externally validated on held-out countries. Model discrimination 
was assessed using the area under the receiver operating characteristic curve 
(AUROC) and the area under the precision-recall curve (AUPRC). Across the three 
algorithms, pooled models showed moderate optimism-corrected discrimination, 
with AUROC ranging from 0.70 to 0.72 and AUPRC ranging from 0.57 to 0.59. 
Within-country models demonstrated slightly better discrimination, with AUROC 
and AUPRC reaching 0.8 for some countries. Cross-country external validation 
showed that performance loss from using a model trained on external data could 
be negligible to >0.1 AUPROC or AUROC, depending on the country and algorithm. A 
limited set of predictors, including case definition and 
treatment-history-related variables, were among the most consistently 
informative predictors, whereas demographic, comorbidity, social-risk, 
education, and employment variables showed more variable contributions across 
countries and algorithms. A limitation of our study is that the incidence of 
RR-TB and FQ resistance was relatively stable in our analysis dataset. Hence, 
the results may not generalize to scenarios with marked changes in MDR-TB 
dynamics.
CONCLUSIONS: Predicting FQ resistance using demographic and clinical 
characteristics showed moderate ability to identify FQ resistance among patients 
with RR-TB, but their performance and predictor patterns varied across 
countries. Models developed for one or several countries cannot be assumed to 
generalize to other settings without rigorous external validation. These 
findings highlight the limitations of globally trained prediction models for 
RR/MDR-TB and underscore the need for locally informed prediction models to 
support clinical decision-making.
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Latent tuberculosis infection (LTBI) remains an under-recognized component of 
tuberculosis (TB) prevention in South Africa despite its potential to progress 
to active disease and contribute to ongoing transmission. This study assessed 
community awareness, perceptions of LTBI treatment, and perceived barriers to 
screening and care among adults in the King Sabata Dalindyebo Local 
Municipality, Eastern Cape, South Africa. A community-based cross-sectional 
survey was conducted using a structured interviewer-administered questionnaire 
assessing LTBI awareness, perceived risk of progression, understanding of the 
consequences of untreated LTBI, attitudes towards screening and treatment, and 
perceived barriers to care. Data were analysed using descriptive statistics, 
chi-square tests, correlation analysis, and multivariable logistic regression to 
identify independent predictors of LTBI knowledge. LTBI awareness varied 
significantly across age groups, with the highest awareness observed among 
participants aged 20-29 years and lower awareness among older adults. Although 
concern about progression to active TB was high, knowledge of the consequences 
of untreated LTBI and uptake of preventive treatment remained limited. Lack of 
awareness was the most frequently reported barrier to LTBI screening and 
treatment, followed by fear of medication side effects and stigma. Greater 
knowledge of LTBI was associated with fewer informational barriers, while lower 
educational attainment independently predicted poor LTBI knowledge. These 
findings demonstrate important gaps between awareness, perceived risk, and 
engagement in preventive care. Strengthening community education, improving 
access to LTBI information, and addressing informational barriers may enhance 
screening uptake and preventive treatment in rural, high-burden communities, 
thereby supporting tuberculosis elimination efforts in South Africa.
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Tuberculosis (TB) and the human immunodeficiency virus/acquired immune 
deficiency syndrome (HIV/AIDS) remain among the most difficult infectious 
diseases to manage globally, especially in developing countries. The two 
diseases have also been shown to have a synergistic relationship that worsens 
the negative effects of each disease on patient health, disease management, and 
overall socioeconomic outcomes. Both diseases have been shown to accelerate each 
other's progression and are associated with multiple micronutrient deficiencies 
(MNDs), which further compromise immune competence and perpetuate a cycle of 
increased vulnerability to infectious diseases and progressive nutritional 
deterioration. Autophagy, an intracellular catabolic process partially induced 
by nutrient deprivation, has also been recognized as a vital host defence 
mechanism that reduces intracellular pathogen load and mitigates disease 
progression in both HIV and TB infections. Given the observed overlap between 
nutrition and autophagy, this review explores the roles of autophagy and 
nutrition to identify agents that can be used as homeostatic medicines. The use 
of nanoparticles (NPs) to deliver homeostatic nanomedicine-based host-directed 
therapies (HDTs) is also explored to examine how this strategy could help 
restore immune homeostasis in infected individuals, while offering an 
alternative or complementary approach to conventional treatments for HIV, TB, 
and HIV-TB coinfection.
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Respiratory mycobacterial infections remain a major global health threat, yet 
current vaccine strategies, which focus primarily on cell-mediated immunity, 
have met with limited success. We previously demonstrated that a vaccine 
composed of five lipopeptides (LPs) encoding immunodominant ESAT-6 epitopes 
elicits protective cellular immune responses against Mycobacterium tuberculosis 
infection. In this study, we enhanced the ESAT-LPs vaccine with a novel mucosal 
immune modulator, heat-killed Caulobacter crescentus (HKCC), and examined both 
cellular and humoral immunity in a mouse model (BALB/c) of M. avium (Mav) 
infection. Our findings revealed that incorporating HKCC significantly increased 
cellular responses and mucosal IgA and systemic IgG titers in pre- and 
post-exposure models, respectively. These elevated antibody levels correlated 
with reduced mycobacterial burden in the lungs, spleens, and livers and with 
improved lung pathology. Notably, serum samples from vaccinated mice markedly 
reduced the intracellular Mav burden and activated antimicrobial mechanisms in 
an ex vivo bone marrow-derived macrophage infection model. Heat-inactivated 
serum samples also reduced intracellular Mav burden, suggesting a 
complement-independent intracellular bactericidal function of the tested serum 
samples. Collectively, the ESAT-LPs-HKCC mucosal vaccine induces a robust, 
distinct humoral response and a remarkable reduction in bacterial load in both 
prophylactic and therapeutic settings, offering a promising new strategy for 
combating mycobacterial infections.
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Pancreatic tuberculosis (TB) is a rare extrapulmonary manifestation that can 
mimic pancreatic cancer. We report a 61-year-old man presenting with epigastric 
discomfort, weight loss, elevated liver enzymes, elevated carbohydrate antigen 
19-9, and a pancreatic mass causing biliary obstruction. Endoscopic 
ultrasound-guided biopsies revealed granulomatous inflammation and necrosis. 
Autoimmune and fungal etiologies were excluded, and acid-fast stains were 
negative. Definitive diagnosis was achieved through 16S ribosomal RNA sequencing 
followed by detection of the Mycobacterium tuberculosis hsp65 gene. This case 
highlights the diagnostic challenge of pancreatic TB and the importance of 
reconsidering the differential diagnosis when histopathological findings do not 
align with clinical suspicion.
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BACKGROUND: Systemic treatments for psoriasis confer differential risk profiles 
for infections such as tuberculosis, meningitis, candidiasis and other fungal 
infections. However, real-world comparative data including IL-17 and 23 
inhibitors remain limited.
METHODS: We conducted a nationwide cohort study using data from British 
Association of Dermatologists Biologic and Immunomodulators Register (BADBIR) 
from 2007 to 2024. Adults with psoriasis receiving systemic treatments were 
included and followed from treatment initiation until treatment discontinuation, 
death, or last available follow-up data. Primary outcomes included tuberculosis, 
meningitis, candidiasis and other fungal infections. Incidence rates per 1000 
person-years were calculated and incidence rate ratios (IRRs) were estimated 
using doubly robust interval-based Poisson regression model. Entropy balancing 
method was used to achieve covariate balance across treatment groups and 
multiple imputation was used to handle missing baseline data.
RESULTS: A total of 40,930 treatment episodes from 18,635 patients contributing 
118,018 person-years of follow-up were included in this analysis. During the 
follow-up, 22 tuberculosis cases, 29 meningitis cases, and 888 fungal infection 
cases including 450 candidiasis were reported. The overall incidence rates were 
0.19 (95% CI 0.12 to 0.29) for tuberculosis, 0.25 (95% CI 0.16 to 0.35) for 
meningitis, and 7.53 (95% CI 7.05 to 8.05) for fungal infections per 1000 
person-years. Most tuberculosis and meningitis cases were associated with TNF-α 
inhibitors, particularly adalimumab. Meningitis was predominantly viral and 
tuberculosis was largely pulmonary. 30-day mortality was observed in fewer than 
5 cases in meningitis. IL-17 inhibitors alone exhibited increased risk of 
candidiasis compared to all other systemic treatment groups with IRRs ranging 
from 2.67 (95% CI 1.33 to 5.36) versus apremilast to 4.65 (95% CI 3.46 to 6.24) 
versus IL-12/23 inhibitor. Individual IL-17 inhibitors did not exhibit 
significant differences in the candidiasis risk. With fungal infections other 
than candidiasis, no statistically significant differences were observed between 
treatment groups.
CONCLUSIONS: In this large cohort study, tuberculosis and meningitis were rare 
and longer-term follow-up is required to further characterise the risk with 
newer treatments. Candidiasis and fungal infections were more common with 
increased risks among patients receiving IL-17 inhibitors.
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BACKGROUND: Tuberculosis is the leading cause of death in children living with 
HIV, and is challenging to diagnose owing to the limitations of microbiological 
approaches. The Pediatric Asian African Network for Tuberculosis and HIV 
Research (PAANTHER) treatment decision algorithm (TDA) was previously developed 
to improve the diagnosis of tuberculosis in children living with HIV, but has 
not yet been validated. We aimed to externally validate this TDA in a 
prospective cohort of children from four countries in Africa.
METHODS: The TB-Speed HIV study was a prospective diagnostic cohort study 
conducted in seven tertiary hospitals: two in Côte d'Ivoire, two in Mozambique, 
one in Uganda, and two in Zambia. Eligible participants were children living 
with HIV, aged 1 month to 14 years, with presumptive tuberculosis. Children who 
were currently receiving tuberculosis treatment, or who had received treatment 
within the past 3 months, were excluded. At enrolment, children were evaluated 
for suggestive tuberculosis symptoms (fever for >2 weeks, unremitting cough, 
haemoptysis and/or weight loss in the past 4 weeks, and tachycardia) and 
underwent Xpert MTB/RIF Ultra testing on respiratory and stool samples, chest 
radiography, and abdominal ultrasonography. Children were given a PAANTHER TDA 
score, with a score of less than 100 defined as negative and a score of 100 or 
higher defined as positive and prompting the initiation of treatment. At the end 
of the study, children were retrospectively classified by an endpoint review 
committee as having confirmed, unconfirmed, or unlikely tuberculosis, forming 
the composite reference standard against which diagnostic accuracy was assessed. 
The primary outcome was the proportion of children with missed tuberculosis 
(false negatives) among those who were not initiated on treatment as per the 
PAANTHER TDA. We assessed the diagnostic accuracy (sensitivity, specificity, and 
negative and positive predictive values) and feasibility (uptake and time to 
treatment initiation) of the PAANTHER TDA. The protocol-defined negative 
predictive value threshold for validation was 75%. This study is registered at 
ClinicalTrials.gov, NCT04121026, and is complete.
FINDINGS: From Oct 2, 2019, to Dec 31, 2021, 1706 children were prescreened for 
eligibility, of whom 713 children living with HIV were screened for tuberculosis 
symptoms; 423 were eligible for the study and 277 were enrolled. Of these 277 
children, 272 (98%) had a complete TDA evaluation: 215 (79%) had a score of 100 
or higher, including 24 (9%) with a positive Xpert MTB/RIF Ultra test. Treatment 
was initiated in 185 (86%) of 215 children with a positive score and 12 (20%) of 
60 children with a negative score, at a median of 1 day [IQR 0-4] after 
inclusion. After assessment by the endpoint review committee, the proportion of 
children with tuberculosis in the classifiable study population (n=273) was 
56·8% (95% CI 50·9-62·5), with 131 having unconfirmed tuberculosis and 24 having 
confirmed tuberculosis. Four (7%) of the 60 children with a negative score were 
subsequently classified as having tuberculosis by the endpoint review committee 
(missed tuberculosis). The TDA had a negative predictive value of 93·3% (95% CI 
84·1-97·4), a positive predictive value of 70·9% (95% CI 64·5-76·6), a 
sensitivity of 97·4% (95% CI 93·6-99·0), and a specificity of 47·5% (95% CI 
38·7-56·4).
INTERPRETATION: The PAANTHER TDA was externally validated in a cohort of 
children living with HIV as per the study protocol. The high sensitivity of this 
TDA and its potential to enable rapid treatment initiation could contribute to 
the reduction of mortality in children living with HIV.
FUNDING: Unitaid.
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Whole-genome sequence analysis is now widely used to delineate tuberculosis 
transmission clusters. A standard practice is to cluster bacterial isolates 
based on a fixed maximum genome-wide pairwise single nucleotide polymorphism 
(pwSNP) distance threshold. In this study, we evaluated the phylogenetic 
consistency of pwSNP-distance clustering with thresholds ranging between 1 and 
25 single nucleotide polymorphisms (SNPs) using two contrasting data sets: (i) a 
data set from the UK (N = 390) published by T. M. Walker, C. L. C. Ip, R. H. 
Harrell, J. T. Evans, et al. (Lancet Infect Dis 13:137-146, 2013, 
https://doi.org/10.1016/S1473-3099(12)70277-3), which was foundational to the 
establishment of this method, and (ii) a data set from Thailand (N = 3,341), 
characterized by persistent transmission and sparse, non-systematic sampling. 
For the UK data set, the standard pwSNP-distance clustering using thresholds of 
≥12 SNPs yielded entirely monophyletic clusters and showed high concordance with 
a comparative monophyly constrained, tree-based method. In contrast, for the 
Thai data set, pwSNP-distance clustering often generated non-monophyletic 
clusters, even by the 25-SNP threshold. The pwSNP-distance and comparative 
tree-based clustering methods only showed large consistency at thresholds of ≥22 SNPs. This suggests that SNP clusters defined by low distance thresholds (i.e., 
<12 SNPs for the UK data set, and <22 SNPs for the Thai data set) may lack 
robustness, and the problem is particularly severe for data sets characterized 
by persistent transmission, likely due to poorer cluster separation. Moreover, 
our findings indicate that large cluster sizes, high maximum intra-cluster 
genetic distances, and broad sample collection time spans may serve as useful 
indicators of potentially non-monophyletic clusters. We also demonstrate that 
mixed infections can produce spurious, phylogenetically long-range SNP linkages, 
underscoring the necessity of strict sequence quality 
control.IMPORTANCE Fixed-threshold pairwise single nucleotide polymorphism 
(pwSNP)-distance clustering is commonly used to delineate tuberculosis 
transmission clusters. From an epidemiological perspective, a genuine 
transmission cluster must be monophyletic, originating from a single source. 
However, pwSNP-distance clustering is inherently simplistic and can therefore 
violate this principle, making the assessment of its phylogenetic consistency 
critical. Our results demonstrate that while this method effectively delineated 
complete transmission clusters for the data set from the UK, a low-burden and 
non-persistent transmission setting, it frequently generated non-monophyletic 
clusters when applied to the Thai data set, characterized by persistent 
transmission alongside sparse and non-systematic sampling. Furthermore, we found 
that clusters derived using low distance thresholds could notably vary between 
the pwSNP-distance and comparative tree-based clustering methods, suggesting 
limited reliability and robustness. To accurately delineate tuberculosis 
transmission clusters, especially for complex data from high-burden, endemic 
settings, we recommend transitioning from pwSNP-distance clustering toward more 
robust, phylogenetic clustering that respects evolutionary descent.
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Bovine tuberculosis (bTB), caused by the bacterium Mycobacterium bovis, is one 
of the most pressing animal health issues in Wales today. It negatively impacts 
cattle health, affects profitability and trade, and can decimate years of 
genetic improvement towards desirable production traits. It also imposes 
substantial financial, social, and psychological burdens on farming communities. 
Eradication of bTB requires an understanding of local transmission pathways to 
target effective disease-control interventions. In this study, we characterised 
the genomic diversity of M. bovis across Wales by analysing the genome sequence 
of 379 M. bovis isolates obtained from culture-positive animals in Wales in 
2021. Analyses uncovered three prevalent clusters that are geographically 
distinct. A further three clusters containing fewer isolates were also 
geographically separated, two of which had particularly large SNP distances from 
most other Welsh isolates, suggesting independent introductions of M. bovis 
strains that are not endemic to Wales. Fine-scale and epidemiologically relevant 
genetic structuring was identified within the six main clusters, indicating 
region-specific evolution, which can drive local disease dynamics. Finally, SNPs 
were identified in coding genes that have the potential for important 
advantageous physiological consequences that may impact host-pathogen 
interactions and necessitate further investigation.
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Erythema induratum of Bazin (EIB) is a rare form of cutaneous tuberculosis 
characterised by recurrent nodular lesions, predominantly affecting the lower 
extremities. It is considered a hypersensitivity reaction to Mycobacterium 
tuberculosis rather than a direct infection, hence the term "tuberculid". Due to 
its nonspecific clinical presentation, it often mimics other dermatological and 
systemic conditions, leading to diagnostic challenges. We report a case of a 
40-year-old woman presenting with prolonged low-grade fever, weight loss, and 
multiple tender nodular lesions over the lower limbs and forearms. Laboratory 
evaluation revealed anaemia of chronic disease and elevated inflammatory 
markers, while autoimmune and infectious workup was negative. Histopathological 
examination demonstrated lobular panniculitis with lymphohistiocytic infiltrates 
and granulomatous inflammation along with vasculitis, consistent with EIB. The 
patient was initiated on anti-tubercular therapy, resulting in complete 
resolution of symptoms and lesions. This case highlights the importance of 
considering cutaneous tuberculosis in patients with persistent nodular lesions, 
particularly in endemic regions, and underscores the diagnostic value of 
histopathology.
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BACKGROUND: Cutaneous tuberculosis (CTB) is a rare extrapulmonary manifestation 
of tuberculosis, particularly in neonates. Its diagnosis is often challenging 
due to non-specific presentations that can mimic common conditions.
CLINICAL DESCRIPTION: We report the case of a 22-day-old male neonate who 
presented to the emergency room with fever and a scalp swelling following a 
reported fall from bed. Initial assessment suggested a subcutaneous abscess. The 
patient did not respond to multiple courses of intravenous antibiotics. A blood 
culture grew Burkholderia species, but targeted therapy also failed. Incision 
and drainage were performed, and pus GeneXpert testing was positive for 
Mycobacterium tuberculosis, despite a negative tuberculin skin test and clear 
chest X-ray. A final diagnosis of cutaneous tuberculosis (tuberculous chancre) 
was established.
MANAGEMENT & OUTCOME: Anti-tuberculosis therapy (ATT) was initiated, leading to 
the complete resolution of the swelling and full recovery.
CONCLUSION: This case underscores the diagnostic challenges of neonatal CTB. It 
highlights the importance of considering tuberculosis in the differential 
diagnosis of non-resolving abscesses in infants, especially in endemic areas, 
and demonstrates the critical role of molecular diagnostics like GeneXpert in 
achieving a timely diagnosis.
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Multidrug-resistant tuberculosis (MDR-TB) represents an urgent unmet clinical 
need, with current regimens limited by prolonged duration, toxicity, and 
escalating resistance. We report the design, synthesis, and biological 
evaluation of 43 novel 3,5-dinitrobenzoyl amino acid hydrazide analogues against 
wild-type and multidrug-resistant strains of Mycobacterium tuberculosis. 
Systematic variation of both the amino acid side chain and the aryl hydrazide 
substituent revealed that hydrophobic, extended side chains confer superior 
antimycobacterial potency, whilst the influence of the hydrazide substituent 
appears context-dependent, modulated by the steric demands of the amino acid 
side chain. Cytotoxicity against mammalian cells was observed for several potent 
analogues, representing an early-stage optimisation challenge with clearly 
identified structure-dependent separability. Molecular docking against 
decaprenylphosphoryl-β-d-ribose 2'-epimerase (DprE1) is presented as a 
hypothesis-generating framework to rationalise key SAR trends. These findings 
establish a refined SAR landscape that will guide future structural optimisation 
of this promising antitubercular scaffold.
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BACKGROUND: Ukraine has a high burden of rifampicin-resistant (RR) tuberculosis 
(TB). We characterised whole-genome sequencing (WGS)-inferred drug-resistance 
(DR) profiles, population structure, genomic clustering, and temporal trends in 
DR among Mycobacterium tuberculosis complex (Mtbc) isolates during 2019-2023, 
amid the COVID-19 pandemic, large-scale displacement, health-system disruptions, 
and changes in DR-TB-policy.
METHODS: In this multicentre cohort study, we analysed WGS data from 
pretreatment Mtbc isolates collected across 18 of 24 Ukrainian regions. WGS 
enabled phylogenetic classification, resistance prediction, clustering. Clinical 
data were prospectively collected.
FINDINGS: WGS was completed for 4162 Mtbc-isolates, of which 3112/4162 (74.8%) 
were at least RR. Among 3040 multidrug-resistant (MDR) isolates, 1101/3040 
(36.2%) had WGS-inferred fluoroquinolone (FQ) resistance and 78/3040 (2.6%) were 
classified as extensively DR-TB (XDR-TB); 57 had bedaquiline resistance, 32 had 
linezolid resistance, and 11 had resistance to both drugs. Lineage 2 (L2) 
accounted for 1608/1939 (82.9%) of MDR, 891/1023 (87.1%) of pre-XDR, and 70/78 
(89.7%) of XDR isolates. Overall, 1712/3112 (55.0%) of DR-isolates formed 
genomic clusters; the three largest comprised 671/3112 (21.6%) of DR-TB cases 
and consisted exclusively of L2-isolates. WGS-inferred FQ resistance declined 
from 276/675 (40.9%) to 216/767 (28.2%) during 2019-2023 (absolute difference 
-12.7 percentage points [95% CI -17.5 to -7.8]; FDR-adjusted q = 4.1 × 10-7).
INTERPRETATION: DR-TB in this cohort was characterised by the predominance of 
genomically clustered L2 strains and frequent FQ resistance. Although 
WGS-inferred bedaquiline resistance and XDR-TB were uncommon, combined FQ, 
bedaquiline, and linezolid resistance warrants continued genomic surveillance. 
Temporal trends may reflect concurrent epidemiological, diagnostic, and 
health-system changes.
FUNDING: NIAID/USCRDF; BMBF; Deutsche Forschungsgemeinschaft; EvoLUNG.
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A series of novel benzisothiazole-based hydrazide derivatives was rationally 
designed, synthesized, and evaluated for their antitubercular activity. Among 
the synthesized compounds, derivative 8k emerged as the most potent candidate, 
exhibiting a minimum inhibitory concentration (MIC) of 0.25 μg/mL, along with a 
high selectivity index (SI) of 42 and confirmed bactericidal activity. To gain 
preliminary insights into its possible mechanism of action, compound 8k was 
subjected to molecular docking and 100 ns molecular dynamics simulations, using 
enoyl-acyl carrier protein reductase (InhA) as the proposed molecular target. 
The computational studies revealed favorable binding interactions and a 
relatively stable protein-ligand complex, suggesting InhA as a potential 
molecular target. However, experimental target-validation studies are required 
to confirm direct InhA inhibition and establish the proposed mechanism of 
action. Furthermore, in silico ADMET predictions indicated favorable 
pharmacokinetic characteristics and drug-likeness properties for the lead 
compound. Collectively, these findings highlight the potential of 
benzisothiazole-based hydrazide derivatives as promising scaffolds for the 
development of new antitubercular agents.
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INTRODUCTION: Tuberculosis (TB) is a leading public health challenge, with 
limited data on the prevalence of recurrence TB and its associated factors among 
key vulnerable populations (KVPs) in Ghana. This study aimed to determine the 
prevalence of TB recurrence and identify factors associated with recurrence 
among PLHIV, informal miners, prisoners, the rural poor, smokers, and children.
METHODS: A cross-sectional study was conducted in five health districts in the 
Ashanti Region, Ghana, from September to November, 2024. A total of 436 
participants, including PLHIV, informal miners, prisoners, the rural poor, 
smokers, and children, were recruited through systematic random sampling. Data 
on socio-demographic, clinical and behavioral factors were collected using a 
validated structured questionnaire. Descriptive statistics were used to 
summarize data, and logistic regression to identify factors associated with TB 
recurrence, adjusting for potential confounders using Stata/SE version 16.1.
RESULTS: The overall prevalence of TB recurrence among KVPs was 15.6% (68/436). 
Recurrence was highest among smokers at 25.0% (95% CI: 14.7-37.9), followed by 
the rural poor at 23.1% (95% CI: 14.9-33.1), informal miners at 19.1% (95% CI: 
11.8-28.6), and prisoners at 14.3% (95% CI: 1.8-42.8). PLHIV had a recurrence 
prevalence of 12.0% (95% CI: 6.4-20.0), while no recurrence was observed among 
children (0%). In the multivariable logistic regression, two factors were 
independently associated with TB recurrence, which included; residing in a 
single-family home compared to a family compound house (AOR: 2.055; 95% CI: 
1.002-4.212), and those with the history of heavy alcohol consumption 
(AOR = 3.596; 95% CI: 1.283-10.080) Compared with participants who reported 
never consuming alcohol. All other factors, including age, sex, educational 
level, marital status, key vulnerable population category, and TB support, were 
not significantly associated with TB recurrence in the adjusted model.
CONCLUSION: TB recurrence among KVPs in the Ashanti Region is an important 
public health concern, with the burden disproportionately concentrated among 
smokers, the rural poor, and informal miners. Individuals residing in 
single-family homes and those with heavy alcohol consumption had higher odds of 
TB recurrence. These findings indicate that TB control programmes must address 
both housing conditions that isolate individuals from family support networks 
and implement integrated alcohol screening and brief interventions within 
treatment protocols. Targeted interventions addressing these modifiable factors 
are essential to reduce TB recurrence and improve treatment outcomes among 
vulnerable populations in Ghana.
CLINICAL TRIAL: Not applicable.
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BACKGROUND: Renal impairment during treatment for rifampicin-resistant 
tuberculosis (RR-TB) is uncommon but clinically significant, especially in 
elderly patients with limited physiological reserve. Determining whether renal 
dysfunction is attributable to anti-tuberculosis drugs or patient-related 
factors remains a major clinical challenge, particularly following sequential 
regimen changes.
CASE PRESENTATION: A 74-year-old man with a low body mass index (17.5 kg/m²) was 
treated for presumed RR-TB based on a single Xpert MTB/RIF assay showing 
rifampicin resistance despite persistently negative smear microscopy and 
mycobacterial culture. Baseline renal function was normal (serum creatinine 89 
µmol/L; estimated glomerular filtration rate [eGFR] 73.2 mL/min/1.73 m²). 
Eighteen days after initiation of a long oral regimen (D2: levofloxacin, 
clofazimine, linezolid, pyrazinamide, and cycloserine), acute kidney injury 
developed, with serum creatinine increasing to 140 µmol/L and eGFR declining to 
42.34 mL/min/1.73 m². The regimen was switched to BPaLM, during which renal 
function worsened with marked fluctuations (eGFR 24.65-57.3 mL/min/1.73 m²), 
requiring supportive care. Renal function partially improved after treatment 
interruption. Rechallenge with the D2 regimen was associated with relatively 
less fluctuation in renal function. WHO-UMC causality assessment classified the 
relationship between anti-tuberculosis treatment and renal dysfunction as 
"possible."
CONCLUSION: This case highlights the complexity of evaluating renal dysfunction 
during sequential treatment for RR-TB. Advanced age, low BMI, frailty, and 
fluctuating hydration status should be considered when interpreting changes in 
renal function. Careful interpretation requires integration of the clinical 
course and available diagnostic information rather than reliance on temporal 
associations alone.
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INTRODUCTION: Tubercular meningitis (TBM) is associated with high morbidity and 
mortality due to intense inflammatory responses causing basal exudates, 
vasculitic infarcts, hydrocephalus and cranial nerve palsies. Paradoxical 
reaction (PR) occurs in nearly 30% of patients and contributes to clinical 
deterioration during treatment. Dysregulated inflammatory mediators in serum and 
cerebrospinal fluid (CSF) have been implicated in PR and adverse outcomes in 
TBM.
OBJECTIVE: This study evaluated baseline serum and CSF inflammatory biomarkers 
for predicting PR and vasculitic infarcts in newly diagnosed TBM patients.
METHODS: In this prospective observational study, 151 treatment-naïve TBM 
patients fulfilling Marais consensus criteria were enrolled. Baseline clinical, 
radiological, serum and CSF inflammatory markers were assessed and repeated 
during PR/stroke. Serum markers included high-sensitivity C reactive protein 
(hsCRP), erythrocyte sedimentation rate (ESR), lactate dehydrogenase (LDH), 
ferritin, albumin, D-dimer, neutrophil-lymphocyte ratio (NLR) and systemic 
immune-inflammation index. CSF analysis included adenosine deaminase, NLR, 
protein, glucose and leucocyte count.
RESULTS: Among 151 patients (mean age 32.7±14.5 years), 43 (28.4%) developed PR, 
most commonly within 1-2 months of antitubercular therapy initiation. Altered 
sensorium (58.1%) and progression of hydrocephalus (60.5%) were common 
manifestations. Higher baseline ESR, hsCRP, LDH, ferritin, D-dimer and lower 
serum albumin were significantly associated with PR. Serum ferritin showed the 
best predictive accuracy (area under the curve 0.910; cut-off ≥451 µg/L; 
sensitivity 88.4%, specificity 88.9%). On multivariable analysis, serum ferritin 
(OR 1.004; p=0.001) and ESR (OR 1.020; p=0.033) remained independent predictors.
CONCLUSIONS: Serum inflammatory markers, particularly ferritin and ESR, may 
serve as useful predictors of PR in TBM. These findings support an 
immune-mediated mechanism underlying paradoxical worsening and may help identify 
high-risk patients who could benefit from early anti-inflammatory or 
immune-modulatory therapy.
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INTRODUCTION: Mycobacterium tuberculosis infects nearly a quarter of the world 
population, while SARS-CoV-2 has infected hundreds of millions in recent years. 
The cellular and genetic impact of this coinfection remains unclear.
METHODS: Using a murine model, we studied SARS-CoV-2 superinfection during acute 
and chronic stages of high dose tuberculosis (TB).
RESULTS: In acute TB, coinfection increased mortality associated with higher 
brain viral loads. During chronic TB, survival improved slightly without 
affecting brain infection. Interestingly, histopathology showed disorganized 
inflammatory responses in co-infected mice versus granuloma-like structures in 
TB alone. Spatial transcriptomics revealed expanded B cell populations and 
upregulation of immunoglobulin-associated genes, as well as an absence of 
distinct Tcell clusters, consistent with a relative prominence of humoral immune 
signatures in chronic TB. Notably, SARS-CoV-2 infection produced bronchial 
inflammation dominated by innate immune cells, like acute TB but unlike the 
infiltration of foamy macrophage during chronic TB.
DISCUSSION: Overall, SARS-CoV-2 coinfection was associated with a distinct 
pulmonary immune landscape compared to TB alone, including differences in 
macrophage and lymphocyte composition and spatial organization, suggesting that 
coinfection may modulate the local immune response to TB and highlighting the 
need for further investigation into the development of vaccines and therapies 
targeting both pathogens.
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Tuberculosis (TB) remains a global health challenge, driven by multiscale 
pathogenesis across molecular, cellular, tissue, and systemic levels. 
Within-host mathematical modelling provides a powerful way to explore these 
processes, providing mechanistic insights that are difficult to capture 
experimentally, including host-pathogen interactions, immune regulation, and 
treatment efficacy. This review synthesises the evolution of TB models from 
early ordinary differential equation systems to agent-based and hybrid 
multiscale approaches, leading to integrated pharmacokinetic/pharmacodynamic and 
systems pharmacology frameworks. We highlight advances in omics-driven 
personalisation, virtual clinical trials for regimen optimisation, multiscale 
and multicompartment extensions, translational impact, evolutionary dynamics, 
and efforts to improve reproducibility. We also examine modelling strategies for 
TB coinfections and comorbidities, including HIV and diabetes, which reshape 
granuloma biology and drug exposure. Unlike previous reviews, we integrate 
historical and recent within-host tuberculosis modelling advances and present 
quantitative visual summaries in the form of theme-by-approach heatmaps. In this 
work, we identify emerging opportunities and current gaps in the landscape of TB 
models. In addition, we develop a unique workflow for this review that can be 
adapted for other modelling topics. Our synthesis provides a roadmap towards 
computational models that may support future precision therapy and TB control 
strategies.
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Patients with acute leukemia are immunocompromised and highly susceptible to 
infections. Central nervous system (CNS) tuberculoma is a rare but serious 
complication in this population, particularly among those undergoing treatment 
for hematological malignancies. Early diagnosis is often challenging due to 
non-specific symptoms. We report the case of a 28-year-old female recently 
diagnosed with CALLA-positive B-cell acute lymphoblastic leukemia, who presented 
with a two-month history of low-grade fever. Induction chemotherapy was 
initiated; however, during the third week, she developed new-onset seizures. A 
computed tomography scan of the brain revealed a heterogeneous ring-enhancing 
lesion in the right parietal lobe. Magnetic resonance imaging with spectroscopy 
demonstrated characteristic lipid peaks, supporting the diagnosis of a 
tuberculoma. Antitubercular therapy comprising rifampicin, isoniazid, 
pyrazinamide, and ethambutol, along with pyridoxine and dexamethasone, was 
commenced. The patient showed a favorable response, with resolution of fever and 
no recurrence of seizures. This case underscores the importance of considering 
CNS tuberculosis in the differential diagnosis of unexplained neurological 
symptoms and fever in patients with acute leukemia, particularly in 
tuberculosis-endemic regions. Prompt recognition and treatment can lead to 
favorable outcomes.
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A new series of N-hydroxy-1-(4-(aryl 
sulfonamido)phenyl)-1H-1,2,3-triazole-4-carboxamide derivatives (8a-j) were 
synthesized through a concise multistep route integrating three key 
pharmacophores: the 1,2,3-triazole core, an aryl sulfonamide moiety, and an 
N-hydroxycarboxamide group. Biological evaluation demonstrated promising 
antimicrobial potential for several derivatives. Compounds 8f, 8g, and 8i 
exhibited notable antibacterial activity against both Gram-positive and 
Gram-negative bacteria, whereas most analogues showed weak antifungal activity. 
In the antimalarial assay, compound 8d emerged as the most potent derivative 
(IC50 = 0.84 μg/mL), while compounds 8b, 8e, 8g, and 8h also displayed 
appreciable activity. Antitubercular evaluation identified compounds 8g and 8i 
as the most active derivatives against Mycobacterium tuberculosis H37Rv, with 
MIC values of 62.5 and 50 μg/mL, respectively. The molecular docking study 
against DNA gyrase (PDB ID: 7FVT) and lanosterol 14α-demethylase (PDB ID: 5V5Z) 
as relevant antibacterial and antifungal targets, respectively, showed a similar 
trend of activity. Computational studies, including molecular docking, MM/GBSA, 
molecular dynamics simulations, and ADME prediction, supported the structural 
and pharmacokinetic characteristics of the synthesized compounds, with selected 
derivatives exhibiting favorable interactions with the c-KIT kinase active site 
and generally acceptable drug-like properties. Overall, these 
triazole-sulfonamide-N-hydroxycarboxamide hybrids represent promising lead 
molecules for further structural optimization and biological investigation.
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Concurrent infection of the central nervous system by Mycobacterium tuberculosis 
and Streptococcus pneumoniae is rare and poses substantial diagnostic and 
therapeutic challenges due to the overlap of clinical symptoms and cerebrospinal 
fluid (CSF) findings. A 45-year-old male presented with complaints of fever, 
headache, vomiting, generalized seizures, and altered sensorium. Magnetic 
resonance imaging of the brain was normal, and CSF analysis showed lymphocytic 
pleocytosis, protein elevation, and elevated levels of adenosine deaminase. A 
Cartridge-Based Nucleic Acid Amplification Test performed on the CSF detected 
Mycobacterium tuberculosis. CSF culture grew Streptococcus pneumoniae, 
confirming the diagnosis of both tuberculous and pneumococcal meningitis in the 
patient. The treatment included pathogen-directed intravenous antibiotics, 
tuberculosis treatment, corticosteroids, and comprehensive neurocritical care, 
including mechanical ventilation. The patient also suffered from 
ventilator-associated pneumonia due to Klebsiella pneumoniae, which was managed 
successfully. The patient made steady neurological improvement, was weaned off 
mechanical ventilation, and was discharged. This case illustrates that 
diagnosing combined tuberculous and bacterial meningitis remains challenging, 
and laboratory confirmation of a single infection does not exclude additional 
pathogens or etiologies, especially in countries with prevalent tuberculosis. 
Comprehensive CSF evaluation using both molecular diagnostics and conventional 
culture enabled timely diagnosis and pathogen-directed therapy. This case 
highlights the importance of maintaining a high index of suspicion for dual 
central nervous system infections and integrating molecular diagnostics with 
conventional microbiological techniques to facilitate early pathogen-directed 
therapy.

Copyright © 2026, Silvana et al.
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A Retrospective Analysis Examining the Impact of Educational Attainment and 
Social Determinants of Health on Rifampicin-Resistant Tuberculosis Treatment 
Outcomes.
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BACKGROUND: Rifampicin-resistant tuberculosis (RR-TB) remains a major public 
health challenge in TB-endemic regions. While social determinants of health 
affect infectious disease outcomes, their impact on RR-TB remains poorly 
understood. This study evaluated the relationship between educational 
attainment, social disadvantage, and RR-TB outcomes.
METHOD: We conducted a retrospective cohort study using data from 4 Centre for 
the AIDS Programme of Research in South Africa RR-TB clinical trials. Social 
vulnerability was measured using an exploratory Social Disadvantage Score (SDS) 
that incorporated education, employment, and incarceration. We used a latent 
class analysis (LCA) to identify classes with shared social vulnerability 
indicators. Associations with treatment outcomes were assessed using Cox 
regression models, with the exploratory SDS, its component indicators, and 
derived latent classes as predictors.
RESULTS: Education was not independently associated with unfavorable treatment 
outcomes (adjusted hazard ratio [aHR] = 1.39, 95% confidence interval [CI]: 
0.96-1.99, P = .077), whereas a history of incarceration doubled the hazard (aHR 
= 2.05, 95% CI: 1.33-3.16, P < .001). Restricting subsequent models to the 
subcohort with collected employment data, unemployment increased the hazard of 
unfavorable outcomes (aHR = 1.84, 95% CI: 1.20-2.82, P = .005). Using the same 
subcohort, increasing cumulative social disadvantage showed a strong 
dose-response relationship, with a 5-fold higher hazard for 3 disadvantages (aHR 
= 5.85, 95% CI: 2.73-12.56, P < .001). Latent class analysis revealed that Class 
2 (moderate socioeconomic advantage) had a significantly higher hazard of 
unfavorable outcomes (aHR = 1.82, 95% CI: 1.19-2.79, P = .006).
CONCLUSIONS: Cumulative social risk score was associated with unfavorable RR-TB 
outcomes, supporting further evaluation of targeted support for disadvantaged 
populations.
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AIM: To develop a culturally appropriate Korean version of the Supportive Care 
Needs Scale for Patients with Tuberculosis and to rigorously evaluate its 
validity and reliability for use as a standardized assessment tool.
DESIGN: A cross-sectional study.
METHODS: The original tool underwent standardized translation and cultural 
adaptation, followed by expert review and pilot testing to finalize the Korean 
version. A cross-sectional survey was conducted among 330 adults receiving 
tuberculosis treatment at three medical institutions in South Korea. Construct 
validity was assessed using exploratory and confirmatory factor analyses, along 
with criterion validity and internal consistency reliability.
RESULTS: The content validity index was ≥ 0.80, and exploratory factor analysis 
supported a five-factor structure, explaining 76.3% of the total variance, while 
confirmatory factor analysis demonstrated acceptable model fit. Cronbach's alpha 
was 0.96, indicating excellent internal consistency.
CONCLUSION: The Korean version of the Supportive Nursing Needs Scale for 
Tuberculosis Patients is a valid, reliable tool for assessing supportive care 
needs in patients with tuberculosis and is appropriate for clinical use and 
subgroup comparison research.
IMPLICATIONS FOR NURSING PRACTICE: The findings of this study are expected to 
serve as foundational data for nurses caring for tuberculosis patients to 
identify patients' nursing needs early and to design and implement tailored 
nursing plans. Ultimately, this will contribute to increasing patient 
satisfaction with nursing care and promoting disease recovery.
IMPACT: This study provides a culturally adapted and validated instrument for 
assessing supportive care needs among patients with tuberculosis, supporting 
comprehensive needs assessment and patient-centred care.
REPORTING METHOD: The STROBE guidelines were followed.
PATIENT OR PUBLIC CONTRIBUTION: Patients contributed to this study by completing 
the survey.
TRIAL REGISTRATION: Clinical Research Information Service, Republic of Korea 
(KCT0010245).
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Epigenetic modulation in tuberculosis - mycobacterial defense mechanism to host 
immune responses.
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Epigenetic regulators alter chromatin to control transcription in response to 
pathogens. Histone acetylation influences DNA accessibility and gene expression, 
impacting latent and active tuberculosis (TB). Mycobacterium tuberculosis (MTB) 
requires specific components to harm the host immune system. The review aims to 
analyze MTB epigenetic processes and the impact of host immune system genes. 
This review analyzed histone deacetylases, DNA methyltransferases, epigenetic 
linkages to non-coding RNAs, and enhanced epigenetic detection. Also, it 
described mycobacteria's evasion of the host immune system through lipid 
metabolism, autophagy, oxidative stress, and epigenetic efflux pump inhibitors. 
The MTB DNA methyltransferase (DNMT) Rv2966c (I6XFS7) modifies histones H3 and 
H4, impacting host transcription. The MTB acetyltransferase EIS (Rv2416c, 
P9WFK7) enhances human IL-10 synthesis and acetylates the H3 gene promoter. MTB 
infection activates an epigenetic repressor complex with HDAC1 and ZBTB25, which 
restricts IL-12B production in macrophages. MTB inhibits HDAC1 and ZBTB25, 
enhances autophagic clearance, reduces bacterial viability, and increases 
IL-12B. ADP-ribosyl polymerase Rv1899c interacts with HDAC1 and may inhibit 
immune activation. Rv1899c interacts with HDAC1 and ZBTB25 to silence 
inflammatory promoters and maintain immune suppression without effector release. 
NLRP3 activation is influenced by DNA methylation. DNMT inhibitor DAC increased 
transcriptional activity in vitro, while DNA methylase Sss I decreased NLRP3 
promoter activity. In small RNAs, links to epigenetics, the miR-15/16 family's 
miR-15a-5p, regulate apoptosis, the cell cycle, and inflammatory cytokines. 
MiR-15a-5p affects inflammation by targeting genes in the BCL2, IKKα, and NF-κB pathways. Thus, epigenetic studies on MTB are vital to identify host immune 
evasion and host-directed therapy.
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BACKGROUND: Video Directly Observed Therapy (VDOT) provides a promising 
alternative to in-person directly observed therapy (DOT) for Tuberculosis (TB) 
treatment adherence monitoring. However, sustained patient engagement and missed 
video submissions remain a challenge. This study examined the time to first and 
recurrent missed VDOT submissions and the associated factors.
METHODS: We conducted a retrospective cohort analysis study of 71 people with TB 
assigned to the VDOT arm of the DOT Selfie randomized trial in Kampala, Uganda. 
Primary outcomes were time to first and recurrent missed VDOT sessions, analyzed 
using the Kaplan-Meier estimator. Associated factors were identified with Cox 
regression and the Prentice-Williams-Peterson Gap Time model. Median times with 
corresponding first and third quartiles (Q1, Q3) and adjusted hazard ratios 
(aHRs) with their 95% Confidence Intervals were reported. Analyses were 
conducted in Stata 14·2.
RESULTS: Of the 71 participants, 36 (51%) were female, the median age was 29 
years (24, 42), and 23 (32%) were living with HIV. The median time to the first 
missed VDOT session was 9 days (2, 39), and to recurrent missed sessions was 2 
days (1, 8). Earlier first missed sessions were associated with HIV co-infection 
(aHR=1·99; 95% CI: 1·09, 3·62), being married (aHR = 1·88; 95% CI: 1·03, 3·42), 
and reporting alcohol use (aHR=4·11, 95% CI: 1·89, 8·97). Factors associated 
with earlier recurrences of missed sessions included being currently married 
(aHR = 1·34; 95% CI: 1·03, 1·75) compared to the never married. A larger 
household size was slightly protective against earlier recurrent missed sessions 
(aHR = 0·96; 95% CI: 0·92, 0·99).
CONCLUSION: This study highlights the factors that are associated with earlier 
missed VDOT sessions in the Ugandan setting. These factors may help identify 
groups that could benefit from targeted adherence support in future VDOT 
implementation efforts. We recommend more research to understand the interplay 
of marital status with VDOT use.
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This paper investigates the indirect economic effects of tuberculosis (TB) in a 
high TB burden country, focusing on worker and firm productivity. Using unique 
administrative data from Ukraine, in 2003-2009, we find that TB prevalence leads 
to significantly lower wages and total factor productivity (TFP), while higher 
TB incidence, reflecting risk of exposure, is linked to higher wages and 
productivity. Additional analysis reveals strong spatial spillovers, underlining 
the contagious nature of the disease and the need for coordinated policy 
responses. Our estimates suggest that a 10% reduction in TB prevalence could 
yield a 1.05% GDP gain (0.15% from higher wages and 0.89% from higher TFP), 
compared to TB-related spending of only 0.04% of GDP that same year. These 
findings highlight the underinvestment in TB control and the broader economic 
stakes of epidemic containment.
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Loss of riboflavin biosynthesis leads to accumulation of select aromatic amino 
acids and loss of infectivity in Mycobacterium tuberculosis.
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Faustino Ramos RJ, Hartman T, Previti ML, Vorkas CK, Seeliger JC.

Riboflavin biosynthesis is required for in vitro survival of the human pathogen 
Mycobacterium tuberculosis ( Mtb ). However, despite the lack of a known 
transporter, growth can be rescued by exogenous riboflavin. The riboflavin 
biosynthesis pathway is also predicted essential in vivo , but whether 
riboflavin levels available in the host can support survival has not been 
directly tested. Here we constructed a set of inducible CRISPR interference 
(CRISPRi) knockdown and targeted gene deletion strains for known riboflavin 
biosynthesis genes ( ribA2, ribG, ribH, ribC ) as tools to characterize 
riboflavin requirements, uptake, and metabolite changes and to assess in vivo 
essentiality. We found that riboflavin, but not flavin adenine dinucleotide or 
flavin mononucleotide, rescued auxotrophy for all strains tested. Further, 
riboflavin uptake did not show strong evidence of being dependent on active or 
facilitated transport, supporting the mechanism of passive diffusion. Targeted 
metabolite profiling after removal of riboflavin from growth medium confirmed 
reduced riboflavin levels. While other riboflavin intermediates were not 
detected, significant accumulation of aromatic amino acids (Phe, Tyr) was 
observed across all assayed strains, as well as alteration in a vitamin B9 
metabolite. Selecting the ribC knockout as a representative strain, we found 
that riboflavin depletion had a bacteriostatic effect as late as 3 weeks after 
removal. Unexpectedly, Δ ribC lacked infectivity in an aerosol mouse infection, 
suggesting that the potential to scavenge riboflavin from the host is not 
sufficient to survive in vivo . Overall, our results show that altered 
metabolism upon loss of riboflavin biosynthesis leads to compromised Mtb 
infectivity.
IMPORTANCE: Tuberculosis remains one of the world's most deadly infectious 
diseases, underscoring the need to explore new drug targets. Riboflavin (vitamin 
B2) biosynthesis has emerged as a promising target because Mycobacterium 
tuberculosis ( Mtb ) depends on this pathway for survival. The riboflavin 
pathway also produces metabolites that modulate host mucosal-associated 
invariant T (MAIT) cell activity, towards understanding potential strategies for 
host-directed therapies. Here we found that disrupting riboflavin biosynthesis 
led to not only compromised survival, but also widespread changes to metabolism 
and loss of the ability to establish infection in an animal model. These 
findings improve our understanding of how Mtb adapts to metabolic stress, with 
implications for developing drugs that target riboflavin biosynthesis and for 
alterations in host immunity to be explored in future studies.
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The development of innovative treatment medicines that can overcome drug 
resistance and intracellular persistence is necessary since tuberculosis (TB) 
continues to be a significant worldwide health burden. In this work, series of 
hybrid compounds containing azole moieties, imine/semicarbazide linkers, and 
isonicotinoyl groups were synthesized, and their anti-mycobacterial activity was 
assessed. The microplate Alamar blue test (MABA) was used to evaluate the 
synthesized compounds (10a-i, 17a, b, 20a-d, and 25) against Mycobacterium 
tuberculosis H37Rv and M. abscessus. Compounds 17a and 17b were the most active, 
with sub-μg mL-1 potency (MICs of 0.5 and 0.25 μg mL-1, respectively). However, 
numerous analogues demonstrated strong inhibitory activity against M. 
tuberculosis (MIC = 1.0 μg mL-1). L929 fibroblasts were used to evaluate 
cytotoxicity, and the results showed good selectivity, especially for compounds 
17a and 17b, which had high selectivity indices (SI = 160 and 240, 
respectively). Compounds 17a and 17b showed high bactericidal activity at low 
doses (BC = 5 μg mL-1) in the bactericidal assay, confirming that multiple 
compounds exhibited concentration-dependent death. Additionally, in the human 
macrophage model, both compounds showed notable intracellular efficacy with low 
host-cell toxicity, demonstrating their capacity to target intracellular M. 
tuberculosis. Additionally, moderate antibiofilm activity was noted, suggesting 
that developed mycobacterial biofilms were partially disrupted. The suggested 
method of action was supported by mechanistic investigations that demonstrated 
strong inhibition of the InhA enzyme, with compound 17b exhibiting activity 
similar to triclosan (IC50 = 0.75 μM). The stability and favorable binding 
interactions of the lead compounds within the InhA active site were further 
validated by in silico investigations, including molecular docking and molecular 
dynamics simulations. All things considered, the incorporation of several 
pharmacophores into a single scaffold yielded promising multitarget 
anti-tubercular agents, with compounds 17a and 17b as potential avenues for 
further research and optimization.
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BACKGROUND: Migrants from tuberculosis (TB) high-incidence countries are at 
increased risk of TB, therefore, screening for TB is frequently implemented in 
host countries, but evidence for systematic screening for TB infection (TBI) is 
limited. We evaluated the national migrant TB/TBI screening programme in the 
Netherlands to assess TB yield, TBI prevalence, and the subsequent cascade of 
care.
METHODS: This retrospective observational study included all immigrants and 
asylum seekers screened for TB and TBI in the Netherlands in 2019-2023. We 
linked data from the national TB client information system to the Netherlands TB 
Register to assess TB yield (cases detected per 100,000 screened), TBI 
prevalence, and treatment initiation and completion, by migrant group, country 
of birth, and age group.
FINDINGS: 149,214 migrants were included (87,511 immigrants; 61,703 asylum 
seekers). TB at entry was diagnosed in 69 immigrants and 170 asylum seekers, 
corresponding to yields of 79 per 100,000 (95% CI 62-100) and 276 per 100,000 
(237-320), respectively. Among 202 pulmonary TB cases, 129 (63.9%) was 
bacteriologically confirmed and 147 (72.8%) did not report cough symptoms. TB 
treatment completion was 92.8% (64/69) among immigrants and 81.2% (138/170) 
among asylum seekers. TBI screening included 20,378 immigrants. TBI prevalence 
increased with age, from 0.6% in children <12 years, 4.4% in adolescents 12-17 
years, to 12.9% in adults ≥ 18 years. Among them, 64.6% (31/48), 81.5% (66/81), 
and 64.7% (663/1024), respectively, initiated and completed treatment.
INTERPRETATION: Systematic TB and TBI screening among migrants in the 
Netherlands effectively identifies people with TB, including those without 
symptoms, and enables TB prevention. These findings support targeted screening 
policies as a core component of TB prevention and control in low-incidence 
settings.
FUNDING: This work was supported by the Ministry of Health, Welfare and Sports 
(VWS), the Netherlands.
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OBJECTIVE: In cases in which tuberculosis is not diagnosed microbiologically 
through sputum samples, bronchoscopy has been the conventional method to 
increase diagnostic rates. Few studies have evaluated the performance of the 
Xpert MTB/RIF Ultra assay on BAL fluid samples. We therefore sought to evaluate 
the performance of Xpert MTB/RIF Ultra on BAL fluid samples for pulmonary 
tuberculosis diagnosis in a Brazilian city with a high incidence of 
tuberculosis.
METHODS: This was a cross-sectional study performed at a tertiary care 
university hospital in southern Brazil. Patients > 18 years of age with 
respiratory symptoms suggestive of pulmonary tuberculosis were invited to 
participate. Test results were collected, including smear microscopy, 
mycobacterial culture, and Xpert MTB/RIF Ultra on BAL fluid samples.
RESULTS: During the study period, 161 patients met the inclusion criteria and 
were therefore included in the analysis. With culture being considered the gold 
standard, the sensitivity, specificity, positive predictive value, and negative 
predictive value of Xpert MTB/RIF Ultra on BAL fluid samples were 97.3% (95% CI, 
90.6-99.7), 94.3% (95% CI, 87.1-98.1), 93.5% (95% CI, 86.0-97.1), and 97.6% (95% 
CI, 91.3-99.4), respectively.
CONCLUSIONS: The Xpert MTB/RIF Ultra assay showed high sensitivity and 
specificity on BAL fluid samples from individuals with presumptive pulmonary 
tuberculosis. This demonstrates that the test is a useful tool for pulmonary 
tuberculosis diagnosis under programmatic conditions.
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and meta-analysis.
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OBJECTIVE: In a previous review, we summarized the safety of 
linezolid-containing regimens to treat rifampin-resistant/multidrug-resistant 
tuberculosis (RR/MDR-TB), underscoring the persistent need for shorter and safer 
regimens. The objective of the present study was to explore the safety and 
tolerability directly attributable to linezolid in regimens designed to treat 
RR/MDR-TB in studies published between 2009 and 2025.
METHODS: We searched PubMed/MEDLINE, Embase, the Cochrane Central Register of 
Controlled Trials, Scopus, and Web of Science for studies reporting on the 
safety and tolerability of linezolid since it was introduced as a repurposed 
drug in the treatment of tuberculosis.
RESULTS: A total of 22 studies (including 26 arms) were identified, with a total 
of 3,014 patients. There was significant variation in geographic distribution, 
sample size (range, 8-655), linezolid dose (range, 300-1,200 mg), duration, and 
other core variables. The pooled rate of favorable outcomes among cohort studies 
(cure or treatment completion) was = 80.1%. Hematologic disorders (including 
anemia, thrombocytopenia, and leukopenia, in 33.1%) and peripheral neuropathy 
(in 33.9%) were the most common adverse events (AEs), followed by psychiatric 
and neurological disorders (in 12.3%), myalgia (in 7.0%), optic neuropathy (in 
7.8%), gastrointestinal events (in 1.9%), ototoxicity (in 2.9%), and rash (in 
1.0%). Serious AEs were rarely reported.
CONCLUSIONS: Although the recommended linezolid-containing regimens are 
considered safe, linezolid still causes frequent and severe AEs. A new drug with 
similar characteristics but lower toxicity will significantly improve the safety 
of antituberculosis regimens, with improved adherence and treatment outcomes.
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Background/Objectives: Pulmonary tuberculosis in Japan had been decreasing as a 
result of the country's anti-tuberculosis policy. The decreased number of 
patients with tuberculosis has led to many tuberculosis units being downsized. 
However, the decreasing trend in incidence ended in 2022. To resume this trend, 
it is important to clarify which populations are at higher risk of developing 
tuberculosis. Methods: This study analyzed annual reports on tuberculosis 
published by the Japanese government from 2015 to 2024. Results: Among Japanese 
nationals, the number of newly notified cases of tuberculosis had been 
decreasing in all age groups. However, the number of newly notified cases among 
foreign-born residents has sharply increased since 2022, and the rate of newly 
notified cases among foreign-born residents per 100,000 population was highest 
in the 20-39-year age group. During the observation period, the number of 
foreign-born workers from countries with a high incidence of tuberculosis had 
increased, and the populations of several countries and the corresponding 
numbers of tuberculosis notifications increased. Conclusions: This study 
revealed that younger foreign workers from those countries are more likely to 
develop pulmonary tuberculosis in Japan. The change in population composition 
may have impacted the incidence of tuberculosis in Japan and will be a hindrance 
to efforts to decrease the number of tuberculosis cases going forward. 
Therefore, more effective pre-entry tuberculosis screening should be introduced 
for young migrant workers from countries with a high incidence of tuberculosis 
cases.
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Background/Objectives: Access to accurate tuberculosis (TB) diagnostics remains 
limited, particularly in high-burden settings. The Pluslife MTB assay is among 
the first molecular tests specifically designed for swab-based detection of 
Mycobacterium tuberculosis complex (MTBC) and offers near point-of-care use. 
Methods: We conducted a prospective diagnostic accuracy study in South Africa to 
evaluate the performance of the Pluslife assay on tongue swabs (TSs) and sputum 
swabs (SSs) among symptomatic and asymptomatic adults. Results were compared 
against liquid culture as the reference standard and Xpert MTB/RIF Ultra (Xpert 
Ultra) as a comparator. Operational characteristics and ease-of-use were 
assessed through structured observation and Likert-scale scoring by testing 
personnel. Results: Of the 256 participants enrolled, 92 [36%] were people with 
HIV (PHIV) and 217 were included in the final analysis. Culture confirmed TB in 
41/217 (19%). Pluslife on SSs demonstrated a sensitivity of 85% (95% CI: 
70.8-94.4), compared to 83% (95% CI: 67.9-92.8), for Xpert Ultra on sputum and 
detected one additional case (paired analysis, p = 1.000). Sensitivity on TSs 
was lower (63%, 95% CI: 46.9-77.9), particularly among PHIV. Specificity 
exceeded 97% across specimen types. Concordance on TSs between Pluslife and 
Xpert Ultra increased with higher bacterial loads. Operational evaluation showed 
short hands-on time and high ease-of-use scores, though limitations were noted 
for patient identifier recording and troubleshooting on the Pluslife MiniDock 
device. Conclusions: The Pluslife MTB assay on SSs demonstrated good diagnostic 
accuracy and favorable usability in this study. Tongue swabs remain feasible but 
less reliable, supporting sputum as the preferred first specimen for TB 
diagnosis.
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This review describes the cellular and molecular mechanisms underlying 
multi-dose bacille Calmette-Guérin (BCG) as an investigational immunotherapy for 
glycemic improvement in autoimmune diabetes. The BCG data is most often human 
clinical trial data over the last 15 years paired with mechanistic insights. BCG 
as a vaccine has an excellent safety record with a century-long safety record in 
tuberculosis prevention worldwide and, for 36 years, has been FDA-approved at 
higher doses for the treatment of bladder cancer. Our group and others have 
conducted multiple clinical trials evaluating multi-dose BCG immunotherapy in 
adults with the two forms of longstanding autoimmune diabetes. In type 1 
diabetes (T1D), clinical trials of multi-dose BCG have shown stable repeated 
reductions in the FDA-recommended biomarker glycated hemoglobin (HbA1c) to 
near-normal levels (vs placebo) for at least 8 years. This improvement 
paradoxically occurs without any recovery of pancreatic function from its 
negligible baseline level. Evidence from long-term trials, together with 
companion global mechanistic studies, indicates that glycemic improvement is 
associated with BCG-induced correction of aerobic glycolysis defects in lymphoid 
and myeloid cells, an outcome also observed in the granuloma of BCG's close 
relative, tuberculosis. Restoration of energy metabolism to aerobic glycolysis 
in diabetic lymphoid cells increases glucose utilization, thereby enhancing 
systemic glucose uptake from the bloodstream, as demonstrated by longitudinal 
PET/CT imaging. In contrast, latent autoimmune diabetes in adults (LADA), a form 
of slow autoimmune diabetes that occurs late into adulthood, has minimal or 
lacks the clinically significant aerobic glycolysis defect. In LADA with 
multi-dose BCG immunotherapy glycemic improvement in BCG-treated patients does 
not occur commonly, based on 8 years of data. LADA nevertheless displays other 
favorable immune and clinical responses suggestive of BCG-induced regulatory T 
cell (Treg) induction. In LADA, multi-dose BCG decreases inflammation, thus 
halting pancreatic autoimmunity with insulin rescue and also halts inflammatory 
driven insulin resistance. BCG's consistent clinical benefits in autoimmune 
diabetes coincide with the gradual pace of upstream epigenetic reprogramming of 
genes involved in metabolic and T cell pathways without changing genotype. 
Understanding the mechanistic chain linking BCG-induced epigenetic changes to 
clinical efficacy may offer insights into the treatment and potential prevention 
of autoimmune diabetes.
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An estimated 2.1 billion people are infected with Mycobacterium tuberculosis 
(Mtb) and at risk of developing active tuberculosis (TB). Because Mtb exists in 
replicating and dormant states, effective vaccines should target antigens from 
both stages. Here, we evaluated the immunogenicity and vaccine potential of Mtb 
dormancy antigen Rv2626c. Cellular and humoral immune responses were studied in 
individuals with latent TB infection (LTBI), active TB, and healthy donors (HD) 
using flow cytometry and ELISA. Overlapping peptides spanning Rv2626c sequence 
and structural mapping were employed to characterize Rv2626c immunogenic 
regions. Additionally, the protective efficacy of a Modified Vaccinia Ankara 
(MVA) vector expressing Rv2626c was evaluated in a murine challenge model. 
Rv2626c induced cellular immunity selectively in LTBI, characterized by 
increased frequencies of CD4+IFN-γ+, SLAMF1+, and poly-functional T lymphocytes. 
Immunodominant peptide regions were identified across the protein sequence. 
Moreover, mice immunized with MVA-Rv2626c showed a significant reduction in 
splenic bacterial burden following a challenge with Mtb H37Rv. Altogether, our 
findings indicate that the latency-associated antigen Rv2626c elicits immune 
responses in LTBI subjects and limits bacterial dissemination in our mice model 
of infection. Therefore, Rv2626c arises as a promising candidate to be combined 
with active phase antigens in multistage vaccines against Mtb infection.
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The progression of tuberculosis (TB) from a latent infection to an active 
disease involves intricate modifications in host immune, inflammatory, 
oxidative, and metabolic pathways. Ferroptosis represents a distinct form of 
regulated cell death that requires iron and is associated with excessive lipid 
peroxidation and has been associated with tissue damage in TB; however, its 
connection with host transcriptional changes during active TB is not fully 
understood. This study sought to identify and externally validate 
immune-inflammatory hub genes among differentially expressed genes (DEGs) in 
active TB that overlap with a ferroptosis-associated gene set derived from 
FerrDb, employing an integrated transcriptomic and systems-biology methodology. 
Differential expression analysis of GSE37250 revealed 1015 DEGs in active TB 
compared to latent TB, comprising 585 upregulated and 430 downregulated genes, 
and 93 DEGs in active TB compared to healthy controls, including 65 upregulated 
and 28 downregulated genes. Intersection analysis identified 94 DEGs common to 
the active TB versus latent TB comparison and the ferroptosis-associated gene 
set, and eight DEGs common to the active tuberculosis versus healthy-control 
comparison and the same gene set, with no genes shared across all three sets. 
Functional enrichment of the 94 intersection genes underscored immune response, 
defense response, stress response, Toll-like receptor signaling, NOD-like 
receptor signaling, IL-17 signaling, TNF signaling, glutathione metabolism, 
neutrophil degranulation, cytokine signaling, and antimicrobial metal 
sequestration. Protein-protein interaction analysis followed by cytoHubba 
prioritization identified 10 hub genes: IL1B, TLR4, CXCL10, MMP9, CYBB, MPO, 
CD36, LCN2, S100A8, and LTF. Subsequent to outcome-independent probe selection, 
external validation in GSE28623 demonstrated significant positive differential 
expression of LCN2, S100A8, and LTF, while GSE62525 showed significant positive 
differential expression of IL1B, TLR4, MMP9, MPO, LCN2, and LTF. LCN2 and LTF 
were significantly upregulated in both validation datasets, indicating the 
strongest cross-dataset reproducibility. These results identify an 
immune-inflammatory transcriptional network intersecting with 
ferroptosis-associated genes in active TB. Notably, the transcriptomic findings 
do not confirm ferroptotic cell death but suggest candidate genes and biological 
processes for future experimental exploration.
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The present study investigates the physicochemical behavior of the first-line 
anti-tuberculosis drugs isoniazid (INH) and ethambutol, in the form of 
dihydrochloride (E·(HCl)2), in aqueous solutions containing the synthetic 
macrocyclic resorcinarene, C-tetra(propyl)resorcin[4]tetrasulfonate (Na4PRA) at 
298.15 K. Taylor dispersion experiments were conducted to determine the ternary 
diffusion coefficients of these systems, offering valuable insights into their 
transport properties. Non-zero cross-diffusion coefficients (D12 and D21) 
demonstrate significant coupled transport, collectively indicating interactions 
between these antibiotics and the resorcinarene host. This behavior is highly 
consistent with the formation of a host-guest complex. These diffusion 
measurements were complemented by NMR spectroscopy, which confirmed the 
formation of host-guest complexes between the respective drugs and this 
resorcinarene, Na4PRA.
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New indazole and pyrazole nucleoside analogues were synthesized by enzymatic 
transglycosylation using E. coli purine nucleoside phosphorylase (PNP). 
Indazoles substituted at position 5 or 6 with bromine, pyrazole or pyrimidine 
fragments were used as heterocyclic bases. In the case of indazole-pyrazole 
hybrids, the selectivity of PNP in glycosylation of the pyrazole fragment, 
rather than the indazole one, was established. Molecular modeling methods 
allowed the identification of the preferred orientations of substrates in the 
active site of the enzyme, leading to the formation of N1- and N2-regioisomers 
of indazole. Unique substrate specificity ensured the possibility of 
glycosylation of the bases with conversion rates of 65-100% (according to HPLC 
analysis of the reaction mixtures) and isolated yields of 19-94%. It was shown 
that the synthesized nucleoside analogues are not inhibitors of E. coli 
adenosine deaminase (ADA). They do not exhibit cytotoxicity towards cancer cell 
lines (SH-SY5Y neuroblastoma cell lines, K-562 lymphoblastic cells, and HL-60 
promyeloblastic cells). The activity of indazole derivatives against 
Mycobacterium tuberculosis (strain H37Rv) was determined by the microdilution 
method. 1-(β-D-2'deoxyribofuranosyl)-5-bromo-indazole and 
5-(pyrimidin-5-yl)-1H-indazole at a concentration of 50 μg/mL were able to 
inhibit 50% and 90% of the culture growth, correspondingly.
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Pulmonary delivery of anti-tuberculosis drugs has emerged as a promising 
alternative for increasing local drug concentrations whilst minimising side 
effects. Natural polymers-polysaccharides capable of forming polyelectrolyte 
complexes (PECs) through electrostatic interactions-show great promise in this 
field. In this study, mucoadhesive chitosan-gellan gum nanoparticles were 
developed for the controlled release of isoniazid using the polyelectrolyte 
complex coacervation method. Parameters such as the chitosan-to-gellan gum ratio 
and the medium pH were investigated to achieve suitable particle size, 
polydispersity, surface charge, drug loading and encapsulation efficiency. The 
morphology of the produced nanoparticles was determined using transmission 
electron microscopy (TEM) and nanoparticle tracking analysis (NTA), which 
confirmed the formation of nanoscale spherical particles. The mucoadhesive 
properties were tested on ovine lung tissue using fluorescence retention 
analysis, whilst in vitro drug release was studied under physiological 
conditions. Antimycobacterial activity against Mycobacterium tuberculosis H37Rv 
was assessed using the Mycobacteria Growth Indicator Tube (MGIT) system, 
followed by subculturing on Löwenstein-Jensen medium. The produced nanoparticles 
exhibited high mucoadhesion, maintaining prolonged retention on lung tissue. 
Drug release showed an initial burst followed by sustained release over 24 h. 
These results demonstrate that CSGG-INH nanoparticles possess sustained drug 
release, good mucoadhesion to the lungs and high antimycobacterial activity, 
supporting their further development as potential carriers for pulmonary 
delivery of anti-tuberculosis drugs.
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OBJECTIVES: This study developed a mycobacterial amplicon-based nanopore 
sequencing (Myco-ANS) assay for differentiating eight Mycobacterium spp. and 
evaluated its diagnostic accuracy in clinical isolates and sputum samples.
METHODS: PCR primers targeting the rpoB gene were optimized for sequencing with 
Oxford Nanopore Technology. Eight American Type Culture Collection (ATCC) 
reference strains were used for assay development. Clinical isolates and sputum 
samples were obtained from King Chulalongkorn Memorial Hospital. Results were 
compared with those from the line probe assay (LPA).
RESULTS: A total of 125 clinical isolates and 46 sputum samples were analyzed. 
Myco-ANS correctly identified eight species: M. tuberculosis, M. bovis BCG, M. 
abscessus, M. avium, M. fortuitum group, M. kansasii, M. gordonae, and M. 
intracellulare. For isolates, sensitivity ranged from 89.5 to 100.0%, 
specificity from 99.2 to 100.0%, and diagnostic accuracy from 98.4 to 100.0%. In 
sputum, species-level identification showed substantial agreement with LPA 
(kappa = 0.70).
CONCLUSIONS: Myco-ANS provides rapid, accurate identification of clinically 
relevant mycobacteria from both isolates and sputum. With results available 
within three days, this assay shortens turnaround time compared to conventional 
methods, supporting faster treatment decisions and reducing transmission risk.

Copyright © 2026 The Authors. Published by Elsevier GmbH.. All rights reserved.
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BACKGROUND: Latent tuberculosis infection (LTBI) diagnosis is crucial for 
controlling tuberculosis (TB). Interferon-gamma release assay (IGRA) diagnoses 
LTBI by measuring interferon-gamma produced by TB antigen-stimulated T-cells. In 
this study, we evaluated the clinical performance of AFIAS IGRA-TB (Boditech 
Med, Inc.).
METHODS: A total of 200 subjects, including those without known risk factors for 
TB infection, those with known TB contact, and those with active TB, were 
analyzed using both AFIAS IGRA-TB and QuantiFERON-TB Gold In-Tube (QFT-GIT; 
Qiagen) according to the manufacturers' instructions.
RESULTS: The positive, negative, and overall percent agreements between AFIAS 
IGRA-TB and QFT-GIT were 88.2% (95% confidence interval [CI]: 76.6 - 94.5%), 
95.4% (95% CI: 90.4 - 97.9%), and 93.4% (95% CI: 88.8 - 96.2%), respectively. 
Cohen's kappa coefficient was 0.84, indicating excellent agreement.
CONCLUSIONS: AFIAS IGRA-TB demonstrated equivalent clinical performance to 
QFT-GIT. Given its ease of use, minimal reliance on trained personnel or complex 
equipment, and rapid turnaround time, AFIAS IGRA-TB has the potential to serve 
as an alternative test for diagnosing LTBI and active TB in resource-limited 
settings.
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A retrospective survey of patient experiences during hospital-based isolation 
for tuberculosis in new York City.
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BACKGROUND: To prevent tuberculosis (TB) transmission, individuals with presumed 
or confirmed respiratory TB are isolated until they are no longer considered 
infectious. Minimal research exists on the impact of prolonged isolation on 
persons with TB (PWTB). We surveyed PWTB following hospital discharge when 
hospital-based isolation (HBI) occurred.
DESIGN: From September 2023 to June 2024, adult PWTB who had experienced HBI 
were invited to participate in a survey at a New York City Health Department 
Chest-clinic. The survey was administered by project coordinators or 
self-administered by patients. Survey questions were adapted from validated 
instruments, and assessed mental adjustments to TB, access to tangible support, 
and incurred economic costs during HBI.
RESULTS: Fifty PWTB completed the survey. Participants were in HBI for a median 
of 23 [IQR: 13-38] days. Survey items assessing cognitive adjustment indicate 
fighting spirit was the most reported (91% average, range 80%-96%) cognitive 
strategy used. However, patients also reported feeling hopeless and helpless 
(28% average, range 20%-44%) and using cognitive avoidance strategies (69% 
average, range 62%-82%) while in HBI. Sixty-two percent of participants reported 
lacking at least one form of tangible support (e.g., inability to easily find 
someone to stay with during an emergency). Thirty-seven (74%) participants 
reported a loss of employment income and thirty-nine (78%) reported difficulties 
paying for usual expenses.
CONCLUSION: Participants reported financial, social, and cognitive adjustment 
challenges during HBI for TB. Pathways to reduce HBI duration and approaches to 
provide or direct patients to sources of support are needed.
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