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Tuberculosis (TB) is a critical global health concern, with about one-quarter of 
the world's population having an immune response against Mycobacterium 
tuberculosis (MTB). These individuals are at risk of developing TB disease when 
their immune function is reduced. Given the increasing use of immunosuppressive 
agents, including biological and non-biological immunomodulators, the risk of 
latent TB reactivation has significantly increased, highlighting the importance 
of screening and preventive treatment. The aim of this review is to summarize 
the current evidence on TBI reactivation mechanisms and risks associated with 
immunosuppressive agents, and to collate prescribing information from the Food 
and Drug Administration and the European Medicines Agency on TB screening. It 
covers nine major classes of immunosuppressants, including B- and T-cell 
depleting agents, interleukin antagonists, other cytokine antagonists, integrin 
antagonists, immune checkpoint inhibitors, kinase inhibitors, proteasome 
inhibitors, calcineurin inhibitors, glucocorticoids, and BCL-2 inhibitors.
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PURPOSE: Diagnosing tuberculous osteoarticular infections (TB-OAI) remains 
challenging due to frequent false-negative or confounding conventional culture 
results. This study evaluated the diagnostic and therapeutic utility of 
metagenomic next-generation sequencing (mNGS) for occult TB-OAI in patients 
presenting with negative or misleading culture outcomes.
PATIENTS AND METHODS: We retrospectively analyzed 13 patients with confirmed 
TB-OAI, encompassing periprosthetic, fracture-related, and native joint 
infections. Patients were stratified by conventional culture results into 
strictly culture-negative (n=8) and culture-confounded (n=5; yielding 
non-mycobacterial organisms) groups. A composite reference standard of mNGS 
positivity combined with histopathological or clinical validation established 
the definitive diagnosis. We assessed diagnostic yield, therapeutic 
modifications, and clinical outcomes.
RESULTS: Conventional culture failed to identify Mycobacterium tuberculosis in 
all 13 cases (0% sensitivity) and yielded misleading non-mycobacterial flora in 
5 cases (38.5%). Conversely, mNGS successfully identified the pathogen in 100% 
(13/13) of patients, corroborated by histopathology in all cases. Consequently, 
mNGS results changed clinical management from empirical antibiotics to targeted 
anti-tuberculosis therapy in all cases (100%). Postoperative erythrocyte 
sedimentation rate (ESR) and C-reactive protein (CRP) levels decreased 
significantly (P < 0.05). Over a mean follow-up of 17.5 ± 3.0 months, 12 
patients achieved durable infection eradication. One patient experienced early 
recurrence requiring a two-stage revision, ultimately achieving successful 
infection control.
CONCLUSION: mNGS serves as a promising diagnostic rescue tool for occult TB-OAI 
when conventional cultures are negative or misleading. While limited by sample 
size, these preliminary findings suggest mNGS effectively guides the transition 
from empirical to targeted anti-tuberculosis therapy and limits diagnostic 
delays.
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BACKGROUND: Tuberculosis (TB) and HIV co-infection remains a major public health 
challenge in resource-limited settings. Liangshan Yi Autonomous Prefecture in 
Southwest China bears a dual high burden of HIV and TB. This study aimed to 
analyze the epidemiological trends of HIV-TB co-infection in Liangshan from 2019 
to 2024 and to inform integrated prevention strategies.
METHODS: A retrospective analysis was conducted on 3367 HIV-TB co-infected cases 
extracted from the National HIV/AIDS and TB surveillance systems. Records were 
linked via unique identifiers. Descriptive statistics and chi-square tests for 
trend assessed incidence trends, demographics, transmission routes, treatment 
outcomes, and drug resistance.
RESULTS: From 2019 to 2024, HIV-TB incidence declined from 12.26 to 8.76 per 
100,000 (χ2trend = 40.459, P < 0.001), driven by high-burden counties and 
populations under 45 years (all P < 0.001). Patients were predominantly young 
males (61.10%) and farmers (92.37%). The main HIV transmission routes were 
heterosexual contact (48.29%) and injection drug use (41.31%), with marked sex 
and age disparities: injection drug use predominated in males (50.92%) and those 
aged 30 - < 45 years (50.32%), while heterosexual transmission prevailed in 
females (77.07%) and older adults (≥ 60 years, 87.62%). Treatment success rate 
was 81.76%, significantly lower in the elderly (69.52%, P < 0.05). Any drug 
resistance (3.30%) increased from 1.54% to 3.10% (χ2trend = 8.481, P 
trend = 0.004).
CONCLUSION: During the implementation of integrated strategies, HIV-TB incidence 
showed a declining trend, particularly in high-burden areas and younger 
populations. Persistent challenges-stagnant incidence and poor outcomes in the 
elderly, high loss to follow-up (10.87%), rising drug resistance-require 
targeted interventions: leveraging the Yi "clan" (Jiazhi) system, strengthening 
active screening and nutritional support for older adults, optimizing drug 
resistance surveillance, and integrating digital health tools.
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BACKGROUND: Nontuberculous mycobacterial pulmonary disease (NTM-PD) and 
multidrug-resistant pulmonary tuberculosis (MDR-PTB) share overlapping clinical 
and radiological features, leading to frequent misdiagnosis and inappropriate 
treatment. Simple, low-cost risk stratification tools are needed, particularly 
for nursing staff in resource-limited settings. This study developed and 
evaluated a Nutritional-Inflammatory Composite Score (NICS) for differentiating 
NTM-PD from MDR-PTB.
METHODS: We retrospectively enrolled 500 patients with suspected MDR-PTB who 
underwent confirmatory microbiological testing. Final diagnoses were MDR-PTB 
(n=338, 67.6%) and NTM-PD (n=162, 32.4%). Three logistic regression models were 
compared: clinical (age, BMI, smoking, diabetes, COPD, bronchiectasis), 
laboratory (CRP, albumin, ferritin, lymphocytes), and NICS-based (age, BMI, 
diabetes, COPD, bronchiectasis, and NICS). Model discrimination was assessed by 
area under the ROC curve (AUC).
RESULTS: NICS was the strongest independent predictor of NTMPD (OR=1.14 per unit 
increase, 95% CI: 1.08-1.20, p<0.001). The NICS-based model achieved the highest 
AUC (0.66, 95% CI: 0.61-0.71), compared with the clinical model (AUC=0.57, 95% 
CI: 0.52-0.62) and the laboratory model (AUC=0.60, 95% CI: 0.54-0.65). Using the 
Youden derived optimal cutoff, sensitivity was 35.19%, specificity 73.96%, PPV 
39.31%, and NPV 70.42% (overall correct classification 61.40%).
CONCLUSION: NICS improves NTMPD versus MDRPTB discrimination modestly but 
significantly (ΔAUC = 0.09 vs. clinical model). The nomogram represents a 
preliminary research instrument for risk estimation; however, the low 
sensitivity at the optimal threshold precludes its use as a diagnostic tool, 
limiting its role to hypothesis generation pending prospective validation. 
Prospective usability testing and external validation remain necessary.
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INTRODUCTION: Tuberculous pericarditis is a severe, high-mortality manifestation 
of extrapulmonary tuberculosis. Its diagnosis is hindered by the invasive nature 
of specimen collection and the limited sensitivity of conventional 
microbiological tests. Third-generation sequencing (TGS) offers a promising, 
rapid and comprehensive molecular approach for detecting Mycobacterium 
tuberculosis, but its specific diagnostic accuracy for tuberculous pericarditis 
has not been systematically evaluated. This planned systematic review and 
meta-analysis aims to precisely determine the diagnostic performance of TGS for 
this condition.
METHODS AND ANALYSIS: A protocol has been prospectively registered with 
PROSPERO. We will comprehensively search multiple databases (PubMed, Embase, Web 
of Science, SCOPUS, Cochrane Library) from inception to July 2027. We will 
include diagnostic accuracy studies that evaluate TGS against a composite 
reference standard for tuberculous pericarditis. Where available, we will also 
separately analyse studies that use a definitive reference standard. Two 
independent reviewers will screen records, extract data and assess 
methodological quality using the QUADAS-2 tool. A bivariate random-effects model 
will be used to pool sensitivity and specificity, with results summarised using 
hierarchical summary receiver operating characteristic curves. Heterogeneity 
will be explored via subgroup analysis and meta-regression. The certainty of 
evidence will be graded using the Grading of Recommendations Assessment, 
Development and Evaluation (GRADE) framework.
ETHICS AND DISSEMINATION: Given that this investigation exclusively draws on 
open-source, non-identifiable data, formal institutional ethics clearance is not 
required. On finalisation, the findings of this systematic review will be 
disseminated via a suitable peer-reviewed journal. In parallel, every research 
phase-spanning protocol design to the final report-will rigorously comply with 
the established methodological standards for systematic reviews and 
meta-analyses of diagnostic test accuracy.
TRIAL REGISTRATION NUMBER: CRD420261429012.
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Antimicrobial resistance (AMR) is a growing global health threat, yet the extent 
to which environmental resistomes reflect human disease burden remains unclear. 
In this study, we provide the first attempt to bridge freshwater resistomes with 
human disease burden using machine learning models, with a focus on identifying 
environmental signatures associated with drug-resistant tuberculosis (DR-TB) 
burden. By analyzing 1280 freshwater metagenomes from 45 countries, we 
characterized the compositional distribution of the resistomes and further 
developed an integrated environmental AMR Risk Score. Integrating the AMR Risk 
Score with socio-economic variables provided complementary information 
associated with variation in multidrug-resistant tuberculosis burden beyond 
socio-economic factors alone. In complementary income-stratified analyses, 
feature selection identified recurrent environmental signatures associated with 
different drug-resistant tuberculosis subgroups. These findings indicate that 
freshwater resistome characteristics contain geographically structured 
information associated with DR-TB burden within the sampled datasets and support 
the potential value of freshwater metagenomic surveillance for characterizing 
environmental AMR patterns.
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Pretomanid and delamanid are prodrugs, whose active derivatives have been 
reported to target decaprenylphosphoribose-2'-reductase, DprE2, while 
quabodepistat is a noncovalent inhibitor of decaprenylphosphoribose-2'-oxidase, 
DprE1. Both enzymes are involved in Mycobacterium tuberculosis cell wall 
synthesis, but the mechanism of the DprE1-DprE2 epimerase complex and its 
inhibition by these compounds remain unclear. We report cryo-EM structures of 
the M. tuberculosis DprE1-DprE2 complex bound with either substrate or 
quabodepistat in DprE1, and with either activated pretomanid or delamanid in 
DprE2, respectively. DprE1-DprE2 assembles as a membrane-associated tetramer of 
a DprE2 dimer flanked on each side by a DprE1 subunit. Both pretomanid and 
delamanid bind to DprE2 in an NADH-adduct form and within a conserved binding 
pocket that extends from the NADH-binding site to the substrate-binding site. 
Quabodepistat binds to DprE1 with a unique mode. Our data reveal the mode of 
action of these drugs, allowing rational design of new derivatives for improved 
tuberculosis treatments.
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Data on immune responses at local infection sites in smear-negative pulmonary 
tuberculosis (SNPT) remain limited. This study aimed to characterize 
lesion-targeted bronchoalveolar lavage fluid (BALF) cytokine and T-cell 
responses, and assess their diagnostic value for SNPT in clinically suspected 
patients. Patients were enrolled in a single-center derivation cohort between 
January 2021 and December 2023. Cytokine and lymphocyte subsets were measured in 
both peripheral blood and lesion-targeted BALF. Peripheral blood T-SPOT.TB assay 
and BALF targeted next-generation sequencing (tNGS) for Mycobacterium 
tuberculosis (Mtb) detection were performed. An immunological prediction model 
based on BALF immune biomarkers and peripheral blood T-SPOT.TB results was 
developed in the derivation cohort, and then externally validated in a 
three-center external validation cohort between June 2024 and May 2025. In the 
derivation cohort, 177 patients were included in the final analysis, including 
69 SNPT patients and 108 non-SNPT patients. Stepwise logistic regression 
identified the BALF concentrations of IL-1β and IL-6, the BALF CD4/CD8 T-cell 
ratio, and the T-SPOT.TB result as independent predictors of SNPT, forming an 
immunological prediction model, with an area under the curve (AUC) of 0.856. 
Compared with T-SPOT.TB alone, the model increased specificity from 66.7% to 
85.2% at an optimal predicted probability cut-off of 0.36. In the external 
validation cohort, another 177 suspected cases were analyzed, including 67 SNPT 
patients and 110 non-SNPT patients. The model achieved an AUC of 0.801, with a 
sensitivity of 71.6% and a specificity of 82.7% for SNPT prediction at the 
optimal cut-off. Parallel testing combining BALF tNGS and the prediction model 
yielded a sensitivity of 94.0% and a specificity of 78.0%, with an OR of 56.4 
(95% CI, 18.7-170.8), exceeding that of BALF tNGS alone (OR, 18.7; 95% CI, 
8.0-43.8). The measurement of BALF IL-1β and IL-6 concentrations and BALF 
CD4/CD8 T-cell ratio, combined with the T-SPOT.TB result, would facilitate the 
diagnosis of SNPT and benefit the effective initiation of anti-Mtb 
treatment.
IMPORTANCE Smear-negative pulmonary tuberculosis (SNPT) remains a 
critical diagnostic challenge. Our study identifies lesion-targeted immune 
biomarkers as independent predictors of SNPT and integrates these biomarkers 
with the peripheral interferon-γ release assay to develop an immunological 
prediction model. This model can improve diagnostic accuracy when used in 
parallel testing with the nucleic acid amplification assay. Our data indicate 
that the application of local immune biomarkers in the diagnosis of SNPT will 
benefit the effective initiation of anti-tuberculosis treatment and potentially 
reduce the spread of the disease.
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Sputum culture conversion (SCC) at 2 months is an early indicator of 
tuberculosis (TB) treatment response, yet the associated immune alterations 
remain incompletely defined. We performed single-cell RNA sequencing on 
peripheral blood mononuclear cells from eight TB patients, stratified by 2-month 
SCC status. Non-responders showed a relative enrichment of non-classical 
monocytes and higher TB progression risk scores. CellChat analysis inferred 
altered IL16 and TRAIL communication involving these cells. CD4+ Tregs in 
non-responders showed higher LGALS9 expression and inferred GALECTIN signalling 
towards cytotoxic lymphocyte subsets; cell-level LGALS9 co-expression correlated 
with HAVCR2 and TIGIT in non-responders. Mature NK subclusters showed distinct 
enrichment profiles. These results describe an observational, transcriptomic and 
computationally inferred immune network associated with early treatment 
non-response. They generate candidate biomarkers and hypotheses for prospective 
protein-level and functional validation.
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dysfunction by regulating TLR4 ubiquitylation.
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Tuberculosis (TB), caused by Mycobacterium tuberculosis (M.tb), remains a major 
global health threat. The tripartite motif (TRIM) family of E3 ligases plays 
crucial roles in various cellular processes, yet the involvement of TRIM32 in TB 
remains poorly understood. This study explores the function of TRIM32 in M.tb 
infection and its underlying mechanisms. We found that M.tb infection 
significantly reduced TRIM32 expression in mouse macrophages, suggesting a 
regulatory role in TB progression. TRIM32 inhibited NLRP3 inflammasome 
activation and pyroptosis of M.tb-infected macrophages. Furthermore, TRIM32 
overexpression mitigated mitochondrial dysfunction, evidenced by decreased 
reactive oxygen species (ROS) generation, inhibited mitochondrial ROS (mtROS), 
and restored mitochondrial membrane potential. Importantly, TRIM32 directly 
interacted with TLR4 and promoted its degradation via ubiquitination at the K48 
site, a critical process for proteasomal degradation. The inhibitory effects of 
TRIM32 on pyroptosis and mitochondrial dysfunction were partially reversed by 
TLR4 overexpression, confirming TLR4 as a key mediator of TRIM32's actions. Our 
findings uncover TRIM32 as a critical regulator of mitochondrial health and 
pyroptosis in M.tb-infected macrophages through TLR4-mediated ubiquitylation, 
Moreover, silencing of endogenous TRIM32 aggravated NLRP3 inflammasome 
activation, pyroptosis and mitochondrial injury, and AAV-mediated TRIM32 
overexpression alleviated lung pathology, lowered bacterial burden and improved 
survival in M.tb-infected mice, with these benefits being partially abrogated by 
TLR4 co-overexpression. Our findings identify TRIM32 as a candidate regulatory 
node of macrophage pyroptosis in TB that merits further preclinical evaluation.
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OBJECTIVES: Active Tuberculosis (TB) had the challenge in early detection. Our 
pilot study showed four novel diagnostic biomarkers had high value of TB 
diagnosis. The aim of the study was to further verify the diagnosis value of 
these biomarkers for active pulmonary TB (PTB) from non-TB through clinical 
trial with large scale samples.
METHODS: The prospective, large scale, multicenter, diagnostic clinical trial 
was performed from 2022 Jan to 2024 Dec in Eastern China. PTB suspects met 
inclusion criteria were enrolled the study, taken RNA abstract from the 
Peripheral venous blood for RNA examination of BATF2, UBE2L6, SERPING1, VAMP5 
and tested by QFT-GIT as well, the diagnosis value of sensitivity, specificity, 
positive predictive value (PPV), negative predictive value (NPV) and AUC for 
active TB by single and fixed groups of biomarkers were calculated and 
evaluated.
RESULTS: 890 cases were finally included the study, containing 564 cases of PTB 
(365 had definite and 199 had probable TB) and 326 cases of non-PTB. Any single 
biomarker from BATF2, UBE2L6, SERPNG1 or VAMP5 has advantage diagnosis values 
over QFT-GIT, UBE2L6 had the best value of the diagnosis (AUC 0.84) of active 
TB. Combination of UBE2L6/SERPING1/VAMP5 had best diagnosis value of active PTB 
(sensitivity of 70.5% and specificity of 95.4%) from non-PTB.
CONCLUSIONS: Blood derived transcription level of combination on Three-genes 
(UBE2L6, SERPING1, VAMP5) had excellent diagnosis value of active PTB from 
non-TB diseases, which deserved clinical application in the future.
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A single-cell atlas of peripheral immunity suggests immune subset attrition 
during tuberculosis dissemination.
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Objective This study investigated immune lineage remodeling and intercellular 
communication to elucidate the mechanisms driving the progression from active 
tuberculosis to disseminated tuberculosis.Methods We integrated single-cell 
RNA-sequencing datasets of peripheral blood mononuclear cells from healthy 
controls, patients with active tuberculosis, and patients with disseminated 
tuberculosis (n = 3 for each group) to perform cellular clustering, functional 
assessment, and communication network analyses.Results Analysis identified 16 
clusters across 5 major lineages. Although global cellular proportions remained 
statistically stable across patient cohorts, disease progression was 
characterized by distinct cell-intrinsic transcriptomic shifts and 
subset-specific remodeling. This landscape was highlighted by the systematic 
peripheral depletion of homeostatic "guardian" monocytes, alongside functional 
disruptions in natural killer and B-cell states, and a severe-stage-specific 
accumulation of exhausted T cells. Consequently, circulating intercellular 
communication networks were broadly attenuated in infected groups, featuring 
diminished receptor-ligand interactions between peripheral dendritic cells and 
naïve CD8+ T cells, driven by cell-intrinsic transcriptional rewiring rather 
than shifts in underlying cell frequencies.Conclusions Tuberculosis progression 
involves profound peripheral immune remodeling marked by the systemic attrition 
of circulating homeostatic populations and altered blood interactome dynamics. 
This preliminary atlas provides an exploratory framework for potential 
therapeutic interventions in severe tuberculosis.
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BACKGROUND: The convergence of tuberculosis (TB) and diabetes mellitus (DM) 
represents a critical global health challenge. Chronic hyperglycemia compromises 
macrophage bactericidal capacity, leading to excessive reactive oxygen species 
(ROS) accumulation and proinflammatory microenvironment that causing 
pathological damage to the lungs and paradoxically favors Mtb survival.
OBJECTIVE: This study aimed to investigate the therapeutic potential of curcumin 
in mitigating metabolic-immune dysfunction in DM-TB comorbidity via 
WNT6-mediated macrophage modulation.
METHODS: This study established a Type 2 Diabetes (T2D) mouse model using 
C57BL/6 mice, Mice were infected with H37Rv via inhalation, followed by curcumin 
administration. Various methodologies were employed, including RNA sequencing, 
flow cytometry, seahorse and Confocal Microscopy. THP-1 cells and bone 
marrow-derived macrophages (BMDMs) were differentiated and used for infection 
studies, assessing cell viability and intracellular bacterial burden.
RESULTS: Curcumin effectively reversed the pathological alterations associated 
with hyperglycemia. Specifically, it suppressed WNT6 expression, reduced lipid 
droplet formation, and decreased FAO in macrophages. Additionally, curcumin 
mitigated oxidative stress, restored immune homeostasis, and enhanced Mtb 
clearance.
CONCLUSION: Curcumin emerged as a viable intervention for strengthening host 
defense against TB in diabetic populations.

Copyright © 2026 Elsevier GmbH. All rights reserved.

DOI: 10.1016/j.phymed.2026.158753
PMID: 42700713

15. Front Immunol. 2026 Aug 21;17:1909083. doi: 10.3389/fimmu.2026.1909083. 
eCollection 2026.
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BACKGROUND: Spinal tuberculosis (STB) and brucellar spondylitis (BS) show 
substantial overlap in clinical and imaging manifestations, but their local 
immunopathological programs and corresponding cellular states have not been 
systematically compared. This study integrated histopathology and single-cell 
transcriptomics to compare lesion-level differences between STB and BS and to 
characterize macrophage states associated with the foamy cell reaction.
METHODS: This retrospective case-control study included 80 STB cases and 80 BS 
cases treated between January 2020 and December 2024. H&E-stained lesion tissues 
from the full surgical cohort were reviewed for comparative histopathology. 
Fresh lesion nucleus pulposus tissue from six representative cases (STB = 3, 
BS = 3) underwent scRNA-seq re-analysis with cell-type annotation, myeloid 
subclustering, functional module scoring, GSVA, and CellChat analysis. Dual 
immunofluorescence for CD68 paired with CYP27A1, PLIN2, or PPARγ was used as 
tissue-level validation.The scRNA-seq workflow focused on the 
monocyte-macrophage lineage to evaluate lipid-remodelled states associated with 
the foamy cell reaction. Tissue-level immunofluorescence and supplementary 
statistical summaries were interpreted as orthogonal support for the 
transcriptomic findings rather than as stand-alone diagnostic criteria.
RESULTS: Histopathological comparison showed that STB and BS were both dominated 
by chronic inflammation but exhibited distinct lesion patterns. STB was 
characterized mainly by tuberculous nodules, caseous necrosis, Langhans giant 
cells, and granulomatous inflammation, whereas BS more often showed plasma cell 
infiltration, foamy cell reaction, eosinophil infiltration, and fibrotic repair. 
These between-group differences were statistically significant (P < 0.05 or 
P < 0.01, as appropriate).scRNA-seq yielded 67,274 high-quality cells and 
identified nine major cell types. Re-clustering of the Mono_Macrophage_DC 
lineage identified 15 subclusters, among which Macro4 was relatively enriched in 
BS. Rather than showing the highest value for every broad foam-cell-related 
metric, Macro4 was supported by convergent evidence including relative 
enrichment in BS, coordinated expression of PPARG, APOE, APOC1, PLIN2, and 
CYP27A1, and higher lipid-droplet-formation and cholesterol-efflux-related 
programs in BS_Macro4.Dual immunofluorescence showed higher CD68-normalized 
overlap fractions for CYP27A1, PLIN2, and PPARγ in BS lesion tissues than in STB 
lesion tissues (P < 0.05). CellChat analysis further suggested that Macro4 
contributed relatively more to the HGF-MET signalling context in BS, although 
these ligand-receptor relationships should be interpreted as 
transcriptome-inferred candidate interactions.
CONCLUSIONS: STB and BS exhibit distinct local immunopathological programs. STB 
is characterized by a granulomatous-necrotizing inflammatory pattern, whereas BS 
more often shows a chronic inflammatory and tissue-repair-associated lesion 
background with a more prominent foamy cell reaction. Macro4 is best interpreted 
as a BS-associated lipid-remodelled macrophage state supported by convergent 
histological and transcriptomic evidence. These findings provide a lesion-level 
cellular framework for further pathological and mechanistic study rather than a 
validated stand-alone diagnostic cutoff.
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Although antibiotic therapy effectively cures active tuberculosis (TB), many 
survivors are left with permanent lung damage and long-lasting immune 
alterations. Growing epidemiological evidence indicates that individuals with 
prior pulmonary TB have a two- to three-fold increased risk of lung cancer, 
independent of smoking, suggesting mechanisms beyond shared risk factors. This 
review advances the concept that TB imprints a durable "memory" within the lung, 
characterized by persistent structural remodeling and immune reprogramming that 
together create a tumor-permissive microenvironment. We synthesize evidence 
showing that TB granulomas act as dynamic immune niches that induce hypoxia, 
fibrosis, and immune exhaustion, features that frequently persist after 
microbiological cure. Post-TB sequelae including fibrotic scarring, cavitation, 
bronchiectasis, and vascular remodeling, promote chronic inflammation, oxidative 
DNA damage, and mechanotransduction pathways linked to oncogenesis. 
Concurrently, sustained T-cell exhaustion, macrophage polarization toward 
tumor-associated phenotypes, and impaired antigen presentation weaken tumor 
surveillance. We further discuss emerging roles for lung microbiome dysbiosis in 
sustaining inflammation. Collectively, these processes provide a mechanistic 
framework linking healed TB to lung carcinogenesis and highlight TB survivors as 
a distinct population for targeted surveillance and preventive strategies.
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INTRODUCTION: Mycobacterium tuberculosis is extremely dependent upon 
lipid-hydrolyzing enzymes to utilize the resources of host lipids and survive 
within the cell. Rv1063c is a conserved hypothetical protein predicted to share 
sequence homology with the patatin-like family.
METHODS: In the present study, the rv1063c gene was cloned and heterologously 
expressed in Escherichia coli BL21 (DE3). Functional enzyme was obtained by 
solubilizing inclusion bodies in 8 mol·L-1 urea, refolding via gradient 
dialysis, and purifying through Ni-affinity chromatography.
RESULTS: Bioinformatic homology analysis indicates Rv1063c is homologous to 
members of the patatin-like family containing a putative Ser52-Asp166 catalytic 
dyad, though this residue pair has not been experimentally validated in the 
present study. The recombinant Rv1063c was mainly expressed as inclusion bodies 
without significant soluble cytoplasmic expression. Biochemical assays 
demonstrated the recombinant protein exclusively hydrolyzes medium-chain 
pnitrophenyl esters (C8-12), with maximum hydrolytic activity toward p-NP-C8 
(caprylate), followed by C10 and C12, and exhibited the highest activity at 40 
°C and pH 7.0. The enzyme exhibited moderate catalytic efficiency but poor 
thermal stability. All catalytic data in this paper were obtained from 
artificial p-nitrophenyl ester substrates, which cannot fully reflect natural 
lipid substrate preference of mycobacteria in vivo.
DISCUSSION: This work biochemically characterizes Rv1063c as a 
medium-chain-specific esterase encoded by a protein homologous to the patatin 
superfamily. Its physiological and pathogenic roles remain undetermined, and 
further multi-level experiments are required to clarify its biological 
functions.
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BACKGROUND: Hyper-IgE syndrome (HIES) is a rare primary immunodeficiency 
disorder distinguished by a triad of eczema, recurrent skin and pulmonary 
infections, and elevated serum IgE levels. The loss-of-function mutations in 
signal transducer and activator of transcription 3 (STAT3) result in STAT3-HIES, 
which is considered the prototype form of HIES. Patients with STAT3-HIES are 
susceptible to Staphylococcus aureus and Candida albicans, while Mycobacterium 
tuberculosis infection is rare, usually accompanied by multiple non-immunologic 
features including skeletal and connective tissue abnormalities, and the 
increasing risk of lymphoma. Owing to the diverse clinical manifestations of 
this disease and the lack of specific symptoms in its early stage, delayed 
diagnosis often occurs.
CASE PRESENTATION: This report describes two cases of children with STAT3-HIES. 
One case was a 3-year-old child who presented with intestinal intussusception as 
the initial symptom and was considered to have probable intestinal tuberculosis 
and accompanied by miliary pulmonary tuberculosis, and tuberculosis was cured 
after one year of anti-infection treatment, HIES combined with intestinal 
tuberculosis presenting with intussusception as the clinical manifestation has 
never been reported. Second case was a 16-year-old child who was diagnosed with 
anaplastic lymphoma kinase-negative anaplastic large cell lymphoma because of 
swollen lymph nodes in the neck at the age of 10, he underwent allogeneic 
hematopoietic stem cell transplantation when he was 16 years old, unfortunately 
he died of lung infection after three months.
CONCLUSION: The cases described in this article enhance our understanding of the 
manifestations, treatment and prognosis of this syndrome, highlighting the 
hazards of active tuberculosis and lymphoma in patients with HIES, as well as 
the importance of timely diagnosis, individualized treatment and follow-up.
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Human-adapted Mycobacterium tuberculosis (Mtb) also infects animals and 
transmits zoonotically, threatening public health. The cell wall glycolipids 
lipoarabinomannan and lipomannan are essential virulence factors of Mtb. 
Phosphatidyl-myo-inositol mannosyltransferase PimA catalyzes a key step in their 
biosynthesis and represents a potential drug target. However, the functional 
mechanism of Mtb PimA remains incompletely understood. Here, the hydrodynamic 
diameter of monomeric PimA was measured as 5.1 ± 0.2 nm. The structural model of PimA was predicted using AlphaFold2. Molecular docking was conducted to predict 
potential binding sites, and site-directed mutagenesis was then performed. 
Mutations D253A, E274A or E282A dramatically reduced the activity, whereas 
R196A, K202A or K256A abolished activity entirely. Guanosine diphosphate (GDP) 
and benzimidazole inhibited PimA by over 50% at 40 µM and 10 µM, respectively. 
PimA transcription increased linearly over time in macrophages, and conditional 
PimA-silenced mutant rendered Mtb rapidly susceptible to macrophage killing. 
These results provide a structural and functional framework for the rational 
design of novel anti-tubercular agents targeting PimA.
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Bovine tuberculosis (bTB), caused by Mycobacterium bovis (M. bovis), is an 
important disease affecting livestock and public health. To achieve the goal of 
ending bTB, more effective vaccines for cattle are urgently needed. Recently, 
subunit vaccines have attracted widespread attention. An effective bTB subunit 
vaccine requires the identification of key components in the pathogen that can 
induce protective immune responses and relies on adjuvants to induce robust 
immunity against the target pathogen. In this study, we developed subunit 
vaccines employing BCG cell wall polysaccharides (CW) or Ag85A as antigens, 
formulated with either chitosan-based nanoparticles (CSNPs) or manganese jelly 
(MnJ) as adjuvants. The protective efficacy of these vaccines was evaluated 
following intranasal administration in a mouse model challenged with M. bovis. 
Our results demonstrated that vaccination with CW-MnJβ elicited a marked IL-17 
response. Following M. bovis challenge, the data revealed that CW‑based vaccines 
(CW‑CSNPs, CW‑MnJα, and CW‑MnJβ) provided significant protection, with CW‑MnJα and CW‑MnJβ showing efficacy comparable to BCG, as evidenced by significant reductions in bacterial burden and obvious alleviation of histopathological damage in the lung and spleen compared to the PBS control. In contrast, Ag85A-based vaccines failed to provide comparable protection, although 
Ag85A-MnJα and Ag85A-MnJβ stimulated a substantial IgG response. These findings 
provide evidence that intranasal administration of a subunit vaccine 
incorporating BCG cell wall polysaccharide as an antigen, adjuvanted with either 
CSNPs or MnJ, holds substantial promise as an effective bTB vaccine.
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OBJECTIVE: To develop and internally validate a multimodal machine-learning 
model integrating clinical characteristics, laboratory markers, conventional 
imaging findings, and quantitative SPECT/CT parameters for differentiating 
spinal tuberculosis (STB) from pyogenic spondylitis (PS), and to evaluate the 
incremental diagnostic value of quantitative SPECT/CT parameters.
METHODS: This retrospective study included 96 patients with STB and 69 with PS 
confirmed by microbiological, molecular, or histopathological examinations 
between September 2024 and May 2026. Demographic characteristics, laboratory 
markers, conventional imaging findings, and quantitative SPECT/CT parameters 
were collected. Two prespecified integrated quantitative SPECT/CT parameters, 
LBISUVmax and LBISUVmean, were used to construct a baseline model, a 
quantitative SPECT/CT-only model, and a fusion model. Elastic Net logistic 
regression was used for the primary analysis, and radial basis function support 
vector machine (RBF-SVM) was used for robustness analysis. Internal validation 
was performed using repeated stratified nested cross-validation. Model 
performance was evaluated using the area under the receiver operating 
characteristic curve (AUC), Brier score, and calibration measures. Incremental 
diagnostic value was assessed using 2, 000 patient-level paired bootstrap 
replicates. Two prespecified sensitivity analyses were also performed.
RESULTS: All seven integrated quantitative SPECT/CT parameters were 
significantly higher in the PS group than in the STB group (all P < 0.01). In 
the Elastic Net analysis, the baseline, quantitative SPECT/CT-only, and fusion 
models achieved AUCs of 0.788, 0.871, and 0.899, respectively. Compared with the 
baseline model, the fusion model increased the AUC by 0.110 (95% CI, 
0.054-0.172) and reduced the Brier score by 0.048 (95% CI, 0.024-0.070). The 
RBF-SVM fusion model achieved an AUC of 0.957; however, its incremental AUC over 
the corresponding baseline model was only 0.021 (95% CI, -0.003 to 0.050). Both 
sensitivity analyses yielded findings consistent in direction with the primary 
analysis, and inclusion of all seven quantitative parameters did not further 
improve model performance.
CONCLUSION: LBISUVmax and LBISUVmean improved the discrimination between STB and 
PS when added to conventional clinical, laboratory, and imaging information and 
demonstrated consistent incremental value in the Elastic Net primary analysis 
and prespecified sensitivity analyses. Integrated quantitative SPECT/CT 
parameters may therefore provide useful complementary diagnostic information; 
however, their clinical applicability requires confirmation through multicenter 
external validation and prospective studies.
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BACKGROUND: Tuberculosis (TB) remains a global health threat, which is 
complicated by challenges in distinguishing TB from nontuberculous mycobacteria 
(NTM) infections and drug resistance. Conventional diagnostics (including 
culture, Xpert MTB/RIF, AFB smear, T-SPOT.TB, etc.) are limited by inadequate 
differentiation of TB and NTM, incomplete resistance profiling, and prolonged 
turnaround times.
METHODS: This retrospective multicenter study enrolled 130 patients with 
suspected mycobacterial infection between August 2023 and June 2024 at two 
tertiary hospitals in China. Patients were classified as TB (n=91), NTM (n=18), 
Other (n=17) and Mixed infection (n=4) based on a composite reference standard 
(final clinical diagnosis) established independently of targeted next-generation 
sequencing (tNGS) results. Performance of tNGS versus conventional methods was 
evaluated across different sample types. Diagnostic performance, drug-resistance 
detection, therapeutic impact and clinical outcomes were analyzed.
RESULTS: The overall agreement of tNGS detection with clinical diagnoses of 
pathogens was 80.9% in sputum and 71.3% in bronchoalveolar lavage fluid (BALF), 
exceeding conventional methods (which remained below 55%). Critically, tNGS 
effectively distinguished TB from NTM, with diagnostic sensitivity of 84.0% (95% 
CI, 75.0%-90.8%) for TB and 90.5% (95% CI, 69.6%-98.8%) for NTM, and specificity 
of 100.0% (95% CI, 90.3%-100.0%) for TB and 99.1% (95% CI, 95.0%-100.0%) for 
NTM. tNGS simultaneously detected resistance-associated variants relevant to 11 
antimycobacterial drugs within approximately 24 hours. Treatment regimens for 52 
patients (41.3%) were adjusted following tNGS reporting. Of these, 82.7% showed 
subsequent clinical improvement, however, these outcome data remain descriptive 
and do not establish causality.
CONCLUSIONS: tNGS enables rapid, accurate, and comprehensive diagnosis of 
mycobacterial infections, reliably differentiates TB from NTM, and provides 
drug-resistance profiles to inform therapy, with the potential to assist in 
optimizing clinical management of TB.
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BACKGROUND: Conventional methods for detecting mycobacteria were insufficient 
for comprehensive species identification and full-spectrum drug resistance 
profiling. This study aimed to evaluate the diagnostic value of nucleic acid 
matrix-assisted laser desorption/ionization time-of-flight mass spectrometry 
(MALDI-TOF MS) for mycobacterial detection, species identification, and 
Mycobacterium tuberculosis drug resistance testing.
METHODS: A retrospective study was performed on clinical specimens (including 
sputum, bronchoalveolar lavage fluid, pleural fluid, pus, and other lesion 
samples) obtained from patients with tuberculosis, nontuberculous mycobacterial 
infection, or other infectious diseases at the Eighth Medical Center of Chinese 
PLA General Hospital between December 2020 and July 2023. Specimens were 
examined using nucleic acid MALDI-TOF MS, Gene Xpert MTB/RIF (Xpert), and 
Mycobacterium tuberculosis culture. Diagnostic performance and agreement were 
assessed using Mycobacterium tuberculosis culture and composite clinical 
diagnosis (integrating clinical manifestations, imaging findings, and multiple 
laboratory tests according to WS288-2017 Diagnostic Criteria for Tuberculosis of 
China) as reference standards.
RESULTS: A total of 138 specimens were included in the final analysis. Compared 
with Mycobacterium tuberculosis culture, nucleic acid MALDI-TOF MS exhibited 
relatively high analytical nucleic acid sensitivity (97.7%) for MTB detection 
(97.7%). However, the assay showed poor specificity of only 24.2%, with slight 
agreement between Mycobacterium tuberculosis culture and nucleic acid MALDI-TOF 
MS (Kappa = 0.151). When composite clinical diagnosis was used as the reference 
standard, nucleic acid MALDI-TOF MS yielded seemingly favorable diagnostic 
indicators (sensitivity: 98.1%, specificity: 73.3%, accuracy: 92.8%, 
Kappa = 0.770). Its sensitivity (98.1%) was numerically superior to that of 
culture (39.8%) and Xpert (73.1%), with all P < 0.001. The AUC of nucleic acid 
MALDI-TOF MS was 0.857, which was comparable to that of Xpert (0.870) with 
P = 0.721, but relatively higher than that of Mycobacterium tuberculosis culture 
with P < 0.001. In drug resistance prediction (n = 34), nucleic acid MALDI-TOF 
MS exhibited moderate accuracy for rifampicin, isoniazid, streptomycin, and 
fluoroquinolones (AUC range: 0.760-0.840), with rifampicin resistance 
sensitivity reaching 95.0%. Meanwhile, a total of 29 strains, including NTM and 
MTB co-infections, were identified by nucleic acid MALDI-TOF MS, which were 
descriptive only.
CONCLUSIONS: Nucleic acid MALDI-TOF MS is an auxiliary tool for the rapid 
diagnosis of MTB and NTM and for the preliminary screening of drug resistance. 
The assay exhibits moderately improved sensitivity compared with culture methods 
and reasonably good concordance with composite clinical diagnosis. It platform 
may serve as an auxiliary screening method when combined with mycobacterial 
culture, Xpert, and comprehensive clinical evaluation to avoid overdiagnosis. 
Its independent clinical application requires rigorous further validation in 
large-scale, multi-center cohorts before widespread routine use.
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BACKGROUND: Tuberculosis (TB) poses a major threat to women of childbearing age 
(WCBA, 15-49 years), yet comprehensive global burden analyses remain limited. 
This study provides a comprehensive global spatiotemporal analysis of TB and 
drug-resistant subtypes among WCBA.
METHODS: Using Global Burden of Disease Study 2021 data, we assessed the global 
incidence and disability-adjusted life years (DALYs) of TB and drug-resistant 
subtypes among WCBA from 1990 to 2021, and projected trends to 2030 using 
Bayesian age-period-cohort models.
RESULTS: In 2021, an estimated 1.99 million WCBA developed TB globally. The 
age-standardized incidence rate (ASIR) and age-standardized DALY rate (ASDR) 
declined for overall TB and drug-susceptible TB (DS-TB), but increased for 
multidrug-resistant TB (MDR-TB) and extensively drug-resistant TB (XDR-TB). The 
large relative increases in XDR-TB should be interpreted cautiously because 
baseline estimates were very small and case definitions, testing capacity, and 
surveillance changed over time. The TB burden showed substantial geographic 
heterogeneity, with the highest age-standardized rates concentrated in 
Sub-Saharan Africa. Age-specific patterns showed higher ASIRs in younger 
populations, whereas ASDRs increased with age. Among the four GBD-attributable 
exposures included in the comparative analysis, high body-mass index had the 
largest modeled TB-related DALY rate in 2021. This restricted comparison should 
not be interpreted as ranking all established TB determinants. Projections 
suggest that overall TB incidence will decline, whereas the modeled XDR-TB ASIR 
may continue to rise through 2030 globally.
CONCLUSION: Reducing TB among WCBA requires improved access to rapid diagnosis, 
drug susceptibility testing, effective DR-TB treatment, and risk-based TB 
screening within reproductive and antenatal care, particularly in low-SDI and 
high-burden settings. Pregnancy- and postpartum-specific surveillance should 
also be strengthened, as these populations are not separately identifiable in 
GBD 2021.
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INTRODUCTION: Mycobacterium tuberculosis-mediated tuberculosis (TB) is an 
infectious disease that results in approximately 1.2 million deaths annually. 
Glutaminase (GLS1) is a metabolic enzyme involved in glutaminolysis. The current 
study examined the roles and mechanisms of GLS1 in TB progression.
MATERIAL AND METHODS: Peripheral blood mononuclear cells (PBMCs) were extracted 
from TB patients and healthy individuals, and CD4+ T and CD14+ monocytes were 
sorted. PBMCs were incubated with M. tuberculosis strain H37Rv lysate to 
stimulate immune responses and treated with BPTES, a GLS1 inhibitor. RT-qPCR and 
western blotting were employed to detect mRNA and protein levels, respectively. 
Immunophenotyping of cells was performed using flow cytometry. ELISA was used to 
determine cytokine levels. Colony-forming unit assays were used to evaluate M. 
tuberculosis survival in macrophages. ChIP assays were used to detect the 
enrichment of H3K9ac/H3K27ac at the gene promoters.
RESULTS: GLS1 was elevated in CD4+ T cells from TB patients and H37Rv 
lysate-stimulated PBMCs. GLS1-mediated glutaminolysis promoted Th1 and Th17 cell 
differentiation. Inhibition of GLS1 by BPTES facilitated M. tuberculosis 
survival in macrophages. GLS1 inhibition reduced H3K9ac and H3K27ac epigenetic 
modification in the promoter region of interferon γ and interleukin 17.
CONCLUSIONS: GLS1-mediated glutaminolysis may regulate TB progression by 
modulating Th1 and Th17 immune responses via epigenetic regulation.
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The dried roots of Stemona tuberosa, known as "Bai-Bu" in traditional Chinese 
medicine, have been employed as a therapeutic agent for the treatment of 
pertussis and tuberculosis. The chemical composition of S. tuberosa is dominated 
by alkaloids which have been reported to possess antifibrosis effect. Herein, 
ELISA kit and immunofluorescence analyses showed that the alkaloid of 
stemoninoamide (Stem) isolated from S. tuberosa exhibited inhibitory effect on 
the production of α-SMA and Col-1 of HFL1 cells stimulated by TGF-β1. Further 
lipidomic analysis based on LC-MS/MS revealed differential metabolites via 
multivariate statistical analysis. Pathway enrichment analyses indicated that 
differential metabolites were mostly implicated in S1P/S1PR signaling pathway, 
which could be potentially associated with the antifibrosis mechanism of Stem.
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