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Rapid and reliable determination of rifampicin (RIF) is important for dose 
optimization and therapeutic drug monitoring during tuberculosis treatment. 
Herein, In2O3/CdS heterojunctions were fabricated through calcination followed 
by in situ CdS growth and employed as an efficient photoactive interface for 
photoelectrochemical RIF sensing. The In2O3/CdS heterojunction enhanced 
photoinduced charge separation and provided an amplified photocurrent 
background, while RIF induced a concentration-dependent photocurrent quenching 
response for signal-off PEC quantification. Under optimized conditions, the 
proposed sensor showed a linear response to RIF over the concentration range of 
0.010-75 μM, with a detection limit of 1.45 nM (S/N = 3). The sensor exhibited 
satisfactory selectivity against common coexisting substances, as well as good 
repeatability and storage stability. Accurate RIF quantification was further 
achieved in spiked human serum, urine, and pharmaceutical capsule samples, 
affording recoveries of 97.73% and 103.49% with relative standard deviations 
below 4.1%. This work provides a sensitive and reliable PEC platform for RIF 
determination in complex biological and pharmaceutical matrices.
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Drug-resistant tuberculosis remains a major global health challenge, with spinal 
involvement causing substantial morbidity. Exosomes and non-coding RNAs (lncRNAs 
and miRNAs) are increasingly recognized as mediators of intercellular 
communication and immune modulation during mycobacterial infection, yet their 
specific roles in drug-resistant contexts are incompletely understood. To 
investigate the potential interaction between exosomal lncRNA MEG3 and miR-133b 
and its influence on macrophage proliferation and apoptosis in an in vitro model 
of drug-resistant Mycobacterium tuberculosis (MTB) infection. High-throughput 
miRNA sequencing was performed on serum from 15 patients with spinal 
tuberculosis (8 drug-resistant, 7 drug-sensitive). Differential expression 
analysis used DESeq2 with Benjamini-Hochberg FDR correction; GO and KEGG 
enrichment were assessed via clusterProfiler. Exosomes were isolated from 
RAW264.7 macrophages infected with drug-sensitive or drug-resistant MTB 
(MOI = 5) by differential ultracentrifugation and characterized by transmission 
electron microscopy and Western blotting for CD9/CD63. MEG3 levels in exosomes 
were quantified by RT-qPCR. Exosome uptake was evaluated with PKH67 labeling and 
fluorescence microscopy. Stable miR-133b overexpression or silencing lines were 
infected with MTB strains and analyzed by MTT assay (proliferation), TUNEL/flow 
cytometry (apoptosis), Western blot/RT-qPCR (Bcl-2/Bax), and dual-luciferase 
reporter assay (MEG3-miR-133b binding). miR-133b was significantly downregulated 
in drug-resistant versus drug-sensitive serum (adjusted P = 0.0008, log₂ fold 
change =  - 2.13) and enriched in pathways involving enzyme activity, binding, 
metabolism, signal transduction, and immunity. Exosomes from drug-resistant 
MTB-infected macrophages contained higher MEG3 levels and were internalized by 
recipient macrophages. In infected cells, miR-133b overexpression inhibited 
proliferation, increased apoptosis, decreased Bcl-2, and increased Bax; 
silencing produced opposite effects. Luciferase assays confirmed direct binding 
of miR-133b to MEG3, while qPCR indicated a complex, 
drug-resistance-context-dependent regulatory relationship. These exploratory 
findings support a potential regulatory interaction between exosomal MEG3 and 
miR-133b that influences macrophage proliferation and apoptosis during 
drug-resistant MTB infection in vitro. Although the results provide preliminary 
mechanistic evidence, additional biochemical, cellular, and in vivo validation 
will be required before definitive mechanistic conclusions or therapeutic 
implications can be established. These exploratory findings support a potential 
regulatory interaction between exosomal MEG3 and miR-133b that modulates 
macrophage fate in drug-resistant MTB infection in vitro. The axis appears 
context-specific. Validation in primary human macrophages, animal models, and 
larger clinical cohorts is required before any biomarker or therapeutic 
implications can be considered.
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Mycobacterium tuberculosis (Mtb) remains a leading global health threat. The 
fate of the Mtb-infected macrophage is critically governed by host mitochondrial 
metabolism. In this review, we propose a unifying biochemical "threshold model" 
of tuberculosis pathogenesis: Mtb functions as an intracellular "mitochondrial 
parasite," deploying multiple effectors-including ESAT-6, PtpA, and TNT-that 
perturb host mitochondrial or mitochondria-linked metabolic pathways, spanning 
oxidative phosphorylation, NAD+ homeostasis, TCA cycle remodeling, and ATP 
synthesis. This cumulative biochemical damage is predicted to progressively 
lower the macrophage threshold for TNF-induced programmed necrosis, a cell death 
modality executed through reverse electron transport (RET) and reactive oxygen 
species (ROS) generation at mitochondrial complex I. This metabolic-necrotic 
axis may therefore present druggable vulnerabilities. We evaluate emerging 
small-molecule host-directed therapies (HDTs) that counter these pathogenic 
mechanisms by targeting specific mitochondrial nodes, including succinate 
dehydrogenase (SDH), mitochondrial complex I, pyruvate dehydrogenase kinase 
(PDK), SIRT3, and the ACOD1/itaconate axis. For each pharmacological class, we 
discuss its biochemical mechanism of action and translational potential. Our 
threshold model predicts that restoring selected mitochondrial functions may 
reduce macrophage susceptibility to lytic death and bacterial dissemination; 
whether individual interventions actively redirect infected macrophages toward 
apoptosis, rather than simply preserving cell viability, requires direct 
experimental testing.
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Lipoarabinomannan (LAM), recognized as a characteristic antigen within the cell 
wall of Mycobacterium tuberculosis (MTB), can be detected in the urine of 
patients suffering from active tuberculosis, which provides an important 
biomarker for non-invasive diagnosis of tuberculosis. This paper systematically 
reviews the structure, immunomodulatory function and application value of LAM in 
the diagnosis of tuberculosis, focusing on the progress and performance 
comparison of various detection methods from traditional ELISA to emerging 
quantum dot microsphere technology. Studies have indicated that LAM test has 
high sensitivity and specificity in HIV-positive patients, especially in CD4 low 
patients, but the diagnostic efficiency in HIV-negative people still needs to be 
improved. Nanotechnology such as quantum dots has significantly improved the 
detection sensitivity (up to fg/mL) through signal amplification and multimodal 
output, and has shown good potential for point-of-care application. In the 
future, the development of LAM detection technology should focus on platform 
integration and intelligence, joint detection of multiple markers, population 
stratification optimization and standardization system construction. Together, 
these efforts will make it an important diagnostic tool in the global TB system.
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Given that tuberculosis (TB) remains the leading cause of death from a single 
infectious agent, and that vaccination is the most effective control strategy, 
we systematically compared several vaccine construction strategies using a 
chimpanzee adenovirus vector platform. This led to the identification of a 
multi-antigen vaccine candidate, Ad-8CPR2, as the most immunogenic construct. 
This candidate incorporates M. tuberculosis Ag85B, RpiB, and Rv2628 fused with 
the autophagy-inducing peptide C5 and Pan DR-binding epitope (PADRE) peptide. 
The C5 peptide in Ad-8CPR2 vaccine enhanced the autophagic activity of 
antigen-presenting cells, thereby enhancing antigen presentation via the MHCI 
pathway and eliciting broad, multidimensional T-cell responses. Notably, 
Ad-8CPR2 promoted the enrichment of tissue-resident memory T cells in the lungs, 
establishing local mucosal immunity that may restrict M. tuberculosis 
dissemination, while also generating antibodies capable of preventing M. 
tuberculosis infection. Furthermore, Ad-8CPR2 limited the accumulation of 
myeloid-derived suppressor cells and alleviated T-cell exhaustion, thereby 
preserving adaptive immune function during chronic infection. Ultimately, we 
identified Th1 and Th17 responses, alongside functionally relevant antibodies, 
as key correlates of vaccine-induced protection.IMPORTANCECurrent efforts in 
developing novel tuberculosis vaccines are to enhance the protective efficacy of 
vaccine candidates, with research primarily centered on rational vaccine design 
strategies for the generation of multivalent antigen constructs. In this 
context, we propose an approach involving the selection of M. tuberculosis 
antigenic proteins with strong immunogenicity and functional properties, which 
are then fused with peptide segments capable of augmenting antigen-specific 
immune responses. Delivery of these constructs via viral vector platforms 
induces robust and durable adaptive immunity. Such a strategy may further 
improve vaccine-mediated protection and could provide a theoretical foundation 
for developing next-generation tuberculosis vaccine candidates.
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Mycobacterium abscessus is a rapidly growing non-tuberculous mycobacterium with 
rising global incidence. This pathogen exhibits intrinsic resistance to most 
antibiotics, presenting a major public health threat. Ethionamide (ETH) requires 
bioactivation by monooxygenase EthA to form the active ETH-NAD adduct. We 
previously identified MAB_3513 (NudC) as a phosphohydrolase that confers 
intrinsic resistance to M. abscessus by hydrolyzing this adduct. However, 
deletion of nudC results in only partial susceptibility to ETH, indicating the 
existence of additional resistance mechanisms. This study identified MAB_0984 as 
the EthR regulator in M. abscessus. Deletion of ethR in a nudC knockout 
background (ΔΔethR) significantly enhanced ETH-NAD adduct accumulation, leading 
to hypersusceptibility to ETH. Notably, the ΔethR mutant exhibited higher 
susceptibility than ΔnudC, demonstrating that EthR is a more dominant mediator 
of ETH resistance than NudC. Furthermore, MAB_0985 (EthA1) and MAB_0103 (EthA2) 
are the principal ETH-activating monooxygenases in M. abscessus. Deletion of 
either gene alone or in combination in the ΔnudC reduced adduct formation and 
increased resistance, while the triple mutant ΔΔethA1ΔethA2 restored wild-type 
resistance. Using an intergenic region-enhanced green fluorescent protein 
reporter system and quantitative reverse transcription-PCR, we demonstrated that 
EthR confers resistance by specifically suppressing ethA1 expression in M. 
abscessus. The Mycobacterium tuberculosis EthR inhibitor BDM31343 could boost 
the efficacy of ETH against M. abscessus by inhibiting EthR. Collectively, this 
study identified the ethR and ethA genes in M. abscessus for the first time and 
elucidated their role in mediating resistance to ETH. Therefore, EthR is a 
promising target for potentiating the efficacy of ETH against M. 
abscessus.
IMPORTANCE Mycobacterium abscessus constitutes an escalating global 
health threat, primarily due to its intrinsic resistance to most antibiotics. 
This study identifies MAB_0984 (EthR) as a dominant resistance determinant that 
exerts a more profound impact on ethionamide (ETH) susceptibility than the 
previously characterized NudC. We demonstrate that EthR mediates resistance by 
specifically repressing the expression of EthA1 (MAB_0985), one of the primary 
monooxygenases responsible for ETH bioactivation. The Mycobacterium tuberculosis 
EthR inhibitor BDM31343 potentiated the activity of ETH against M. abscessus 
through inhibition of EthR. These findings elucidate the mechanism of ETH 
resistance in M. abscessus, identifying EthR as a promising target for boosting 
the efficacy of ETH against M. abscessus.
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BACKGROUND: Comorbidities may complicate the treatment of pulmonary tuberculosis 
and exacerbate both the clinical and economic burden. We aimed to examine 
comorbidity patterns, spatial clustering, and economic burden in hospitalised 
pulmonary tuberculosis (PTB) patients in Guangdong Province, supporting targeted 
prevention strategies.
METHODS: Based on the Hospital Discharge Records Database of Guangdong Province 
from 2016 to 2024, we collected data on hospitalised PTB patients to analyse the 
characteristics and temporal trends of comorbidity spectra. We used Global 
Moran's I and local indicators of spatial association analyses to examine the 
spatial clustering patterns of major comorbidity pairs. Generalised linear 
models evaluated the impact of comorbidity count and spatial clustering patterns 
on economic burden among hospitalised PTB patients.
RESULTS: A total of 646,114 hospitalised PTB patients were included from 2016 to 
2024, of whom 66.42% had at least one comorbidity. Hypertension (HTN), diabetes 
mellitus (DM), and chronic obstructive pulmonary disease (COPD) were the top 
three comorbidities among hospitalised PTB patients. Spatial analysis indicated 
that high-high clusters of PTB-HTN were mainly concentrated in the central Pearl 
River Delta; high-high clusters of PTB-DM in eastern Guangdong and low-low 
clusters in western Guangdong. High-high clusters of PTB-COPD were primarily 
located in eastern and northern Guangdong, while low-low clusters remained 
relatively stable in several cities of the Pearl River Delta region. Among 
hospitalised PTB patients, the number of comorbidities was significantly 
positively associated with both direct and indirect economic burden (P < 0.001), 
with economic burden progressively increasing as the number of comorbidities 
increased, and the impact of spatial clustering patterns on economic burden 
exhibited heterogeneity across different comorbidity types.
CONCLUSIONS: The burden of comorbidities among hospitalised PTB patients in 
Guangdong Province is substantial, with significant spatial clustering 
characteristics closely linked to direct and indirect economic burden. It is 
recommended to incorporate regional comorbidity epidemiological characteristics 
into PTB comorbidity management and resource allocation optimisation. In 
addition, both direct medical costs and productivity losses should be considered 
in prevention and control strategies to reduce the socioeconomic burden 
associated with PTB.
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BACKGROUND: Rapid and accessible detection of Mycobacterium tuberculosis (MTB) 
and rifampicin resistance is essential for timely treatment and transmission 
control. However, widely used drug-resistance testing methods, including qPCR 
and gene sequencing, are time-consuming and require specialized instrumentation, 
limiting their utility for rapid testing in primary-care and resource-limited 
settings. Therefore, rapid, sensitive and readily deployable assays are urgently 
needed for the simultaneous diagnosis of tuberculosis (TB) and screening for 
drug resistance.
METHODS: A multiplex crRNA system was integrated with isothermal amplification, 
lyophilized reagents and a lateral flow readout to enable detection of 4 common 
rpoB mutation sites in a single reaction. Analytical sensitivity and specificity 
were evaluated using mutant plasmids, rifampicin-resistant clinical isolates, 
clinically relevant bacterial pathogens and non-tuberculous mycobacteria (NTM). 
Clinical performance was assessed using sputum-derived nucleic acids, with qPCR 
and Sanger sequencing as reference methods.
RESULTS: This detection assay can accurately identify nucleic acids from 10 
clinical rifampicin-resistant isolates carrying four types of target mutations. 
For nucleic acids extracted from 21 clinical sputum samples, the assay achieved 
a sensitivity and specificity of 100%, with detection results fully consistent 
with those of qPCR and gene sequencing. The limit of detection (LOD) of the 
assay for all mutant plasmids was 10 copies/μL. In addition, this study realized 
highly sensitive and specific detection of MTB, with a LOD as low as 1 copy/μL, 
and successfully identified nucleic acids from 42 clinical TB samples. No 
cross-reactivity was observed between this assay and 5 pathogenic bacteria with 
clinical symptoms overlapping with MTB, as well as 8 NTM strains. Amplification 
and visual lateral flow readout were completed within 1 h.
CONCLUSIONS: This multiplex CRISPR-Cas13a assay enables rapid, sensitive and 
visually interpretable detection of MTB and common rifampicin 
resistance-associated mutations with limited instrumentation, offers a novel 
detection method for rifampicin-resistant tuberculosis (RR-TB) and exhibits 
potential in improving TB diagnosis.
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Objective To assess the psychometric properties of the Tigrigna version Medical 
Outcomes Study Short Form-36 (MOS SF-36) tool for pulmonary tuberculosis(TB) 
patients.Methods The study was conducted among pulmonary TB patients in the 
Tigray region of northern Ethiopia, using a cross-sectional study design. We 
evaluated the ceiling and floor effects, along with various types of reliability 
and validity for the questionnaire. Additionally, model fit for the item 
structure was assessed through confirmatory factor analysis (CFA).Results The 
internal consistency reliability (Cronbach's α) of the MOS SF-36 Tigrigna 
version tool was 0.86. The Intra-class Correlation Coefficient(ICC) varied from 
0.62 to 0.89, while test-retest reliability was 0.725. The Item-Content Validity 
Index(I-CVI) varied between 0.86 and 1, with an average Scale-Content Validity 
Index(S-CVI/Ave) of 0.93. No ceiling or floor effects were observed. CFA 
demonstrated a well-fitting model with the following results: 
Chi-square/df = 2.1(p < 0.001), Comparative Fit Index (CFI) = 0.98, Goodness of 
Fit Index(GFI) = 0.96, Root Mean Square Error of Approximation (RMSEA) = 0.04, 
and Standardized Root Mean Square Residuals (SRMR) = 0.06.Conclusion This study 
indicated that the Tigrigna form of the MOS SF-36 QOL tool exhibited good 
reliability and validity properties among patients with pulmonary tuberculosis. 
The instrument can be utilized in research and medical practices in Ethiopia's 
TB population.
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BACKGROUND: Non-coding RNAs (ncRNAs) have been shown to play essential roles in 
various human diseases, including pulmonary tuberculosis (TB). This study aims 
to investigate differentially expressed ncRNAs, explore their potential 
biological functions, and determine whether they can serve as biomarkers and 
therapeutic targets in TB.
METHODS: Whole-transcriptome RNA sequencing was performed on blood samples from 
TB patients and healthy controls (n = 3 per group). Differentially expressed 
mRNAs, long non-coding RNAs (lncRNAs), circular RNAs (circRNAs), and microRNAs 
(miRNAs) were identified, followed by Gene Ontology and Kyoto Encyclopedia of 
Genes and Genomes enrichment analyses. A competing endogenous RNA (ceRNA) 
network was constructed, and hub genes were identified via protein-protein 
interaction network analysis using Cytoscape.
RESULTS: A total of 507 differentially expressed mRNAs, 107 differentially 
expressed lncRNAs, 253 differentially expressed circRNAs, and 38 differentially 
expressed miRNAs were identified. Functional enrichment revealed involvement in 
pathways related to cellular processes, mTOR signalling, and endocytosis. A 
circRNA-miRNA-mRNA ceRNA network was constructed, and hub mRNAs including RACK1, 
EIF3G, and RPS15 were identified.
CONCLUSION: It is suggested that differentially expressed ncRNAs may play a role 
in the pathogenesis of TB. The circRNA (hsa_circ_0003340) and the hub mRNA 
(RACK1) are potential candidates for further exploration as biomarkers for TB 
infection. Moreover, the ceRNA network constructed in this study may provide new 
insights into the regulatory mechanisms of TB.
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BCR-ABL1 e6a2-positive chronic myeloid leukemia (CML) is a rare molecular 
subtype of CML, accounting for less than 1 % of CML cases. It was shown to be 
associated with aggressive clinical behavior and a tendency toward disease 
progression. Here, we report a 56-year-old man who presented with pancytopenia, 
cervical lymphadenopathy, and severe myelofibrosis, without the typical 
leukocytosis observed in classic CML. Concurrent active pulmonary tuberculosis 
further complicated the diagnostic process. Hyperuricemia and elevated levels of 
lactate dehydrogenase (LDH) suggested a high cell-turnover state, and cervical 
lymph node biopsy confirmed myeloid sarcoma. Cytogenetic analysis revealed 
t(9;22)(q34;q11.2) with trisomy 8. Real-time quantitative polymerase chain 
reaction (RT-qPCR) identified the rare BCR-ABL1 e6a2 transcript. The patient 
received second- and third-generation tyrosine kinase inhibitor (TKI)-based 
therapy combined with chemotherapy. An individualized rifamycin-sparing 
anti-tuberculosis regimen was also prescribed. The patient achieved complete 
remission with marked regression of myelofibrosis. This case suggests that 
e6a2-positive CML may present with atypical features, including pancytopenia, 
severe myelofibrosis, and extramedullary blast crisis. In patients with 
concurrent tuberculosis, timely tissue biopsy and molecular testing are 
essential to accelerate diagnosis.
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BACKGROUND: Latent tuberculosis infection (LTBI) is associated with an increased 
risk of coronary artery disease (CAD), potentially mediated by systemic 
inflammation. Traditional lipid-based risk models may have limited predictive 
performance in tuberculosis-affected populations.
OBJECTIVES: This study aimed to identify CAD risk factors in individuals with 
LTBI and to develop and externally validate a predictive model using a 
Boruta-LASSO machine learning approach.
METHODS: In this dual-center retrospective case-control study, patients who 
underwent both coronary CT angiography (CCTA) and interferon-γ release assay 
(IGRA) were enrolled. Cases were patients with CAD diagnosed by CCTA; controls 
were those without CAD. Candidate predictors were selected using Boruta and 
LASSO regression, then incorporated into a multivariable logistic regression 
model to construct a nomogram, which was externally validated.
RESULTS: Among 862 screened records, 616 participants were enrolled (derivation 
cohort, n = 453; validation cohort, n = 163). Age, red blood cell distribution 
width (RDW), and hemoglobin A1c (HbA1c) were identified as independent 
predictors and incorporated into the nomogram. The model achieved an area under 
the receiver operating characteristic curve (AUC) of 0.783 (MAE 0.285) in the 
derivation cohort and 0.738 (MAE 0.303) in the external validation cohort, with 
favorable net clinical benefit. A significant RDW-LTBI interaction was 
associated with a 1.737-fold (95% CI 1.092-2.877, P = 0.025) increase in CAD 
risk. After Benjamini-Hochberg correction (FDR < 0.05), RDW was positively 
correlated with interleukin-6 (IL-6; r = 0.345), C-reactive protein (CRP; 
r = 0.251), serum amyloid A (SAA; r = 0.238), and monocyte-to-lymphocyte ratio 
(MLR; r = 0.214).
CONCLUSION: A nomogram for predicting CAD risk in LTBI-positive individuals was 
developed and externally validated using three routine clinical variables. A 
significant multiplicative interaction between RDW and LTBI was identified, and 
positive correlations between RDW and pro-inflammatory markers were observed 
specifically in LTBI-positive patients. These findings are consistent with the 
hypothesis that LTBI-associated chronic inflammation may contribute to CAD risk 
and that this low-cost tool may facilitate early risk stratification in 
resource-limited settings.
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BACKGROUND: Purified Protein Derivative (PPD) skin test reactivity reflects 
cell-mediated immune response to Mycobacterium tuberculosis. Evidence regarding 
the prognostic association of PPD reactivity in TBM, particularly its variation 
across age groups, remains limited.
METHODS: We conducted a single-center retrospective cohort study of consecutive 
non-HIV TBM patients. Firth's penalized logistic regression was used to estimate 
the association between PPD status and in-hospital mortality using fixed 
covariate sets selected on clinical grounds. Entropy balancing was used as a 
complementary covariate-balancing analysis. Age-related heterogeneity in the 
PPD-mortality association was evaluated on multiplicative and additive scales 
and explored using restricted cubic splines (RCS). Discrimination, calibration, 
and exploratory decision-curve net benefit were summarized using the area under 
the receiver operating characteristic curve (AUC), optimism-corrected AUC, Brier 
score, calibration intercept and slope, and decision curve analysis.
RESULTS: Among 1,574 patients, 187 (11.9%) died during hospitalization. In the 
fixed clinical model, there was no clear evidence that PPD positivity was 
associated with mortality in the full cohort (OR 1.30, 95% CI 0.74-2.19) or 
among adults (OR 0.68, 95% CI 0.31-1.34). Among 211 children, 9 of 25 
PPD-positive children and 13 of 186 PPD-negative children died. The age- and 
diagnostic-category-adjusted pediatric estimate was OR 7.20, 95% CI 2.70-18.94; 
however, it was based on only 22 pediatric deaths and should be considered 
hypothesis-generating. The multiplicative interaction OR for adults versus 
children was 0.08 (95% CI 0.02-0.28), and the pediatric-minus-adult difference 
in standardized mortality-probability contrasts was 0.321 (95% CI 0.158-0.510). 
Full-cohort model performance was modest (AUC 0.673; optimism-corrected AUC 
0.647; Brier score 0.0994). For the primary pediatric model, the E-value was 
4.81 for the point estimate and 2.67 for the lower confidence-limit bound after 
approximate OR-to-RR conversion.
CONCLUSION: We found no clear evidence that PPD positivity was associated with 
in-hospital mortality in the full cohort. The pediatric association was large 
but imprecise and depended on nine deaths among PPD-positive children; it should 
be treated as an exploratory signal rather than an established age-dependent 
prognostic association. Multicenter studies using standardized PPD procedures, 
quantitative induration and testing-time data, and detailed baseline severity 
measures are needed to independently replicate the pediatric association.
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BACKGROUND: Tuberculosis (TB) remains a leading global cause of infectious 
disease mortality, while current diagnostic methods face substantial 
limitations. Extracellular vesicle (EV)-encapsulated microRNAs (miRNAs) 
demonstrate significant potential as diagnostic biomarkers. This study aimed to 
evaluate their diagnostic utility for TB by identifying expression disparities 
between TB patients and healthy controls (HCs) and exploring EV miRNA diagnostic 
performance.
METHODS: HCs were healthy individuals excluded from pulmonary infectious 
diseases, and TB patients were clinically and laboratory-confirmed cases without 
other concurrent pulmonary infections. Small RNA sequencing analysis was 
performed on plasma EVs from a discovery cohort (n = 40) to identify 
differentially expressed (DE) miRNAs. Findings were validated via quantitative 
real-time PCR (qRT-PCR) in an independent cohort (n = 24). Subsequently, an EV 
miRNA combinatorial diagnostic model was developed using random forest 
classifiers in a modeling cohort (n = 58), incorporating feature selection based 
on importance scores and correlation coefficients. Hyperparameter optimization 
and model stability verification were performed via grid search with five-fold 
cross-validation. Diagnostic performance was evaluated through receiver 
operating characteristic (ROC) analysis. Bioinformatics analysis included target 
gene prediction using miRNA databases, followed by Gene Ontology (GO) and Kyoto 
Encyclopedia of Genes and Genomes (KEGG) pathway enrichment analyses.
RESULTS: Sequencing revealed 67 significantly DE EV miRNAs, with 92.5% 
demonstrating marked downregulation in TB patients. This pattern was confirmed 
by qRT-PCR validation. Eleven validated miRNAs were used for model construction. 
Feature selection identified three optimal miRNAs (miR-19b-3p, miR-181b-5p, and 
miR-98-5p), generating seven combinatorial models. Individual miRNAs exhibited 
area under the curves (AUCs) > 0.85, while combinations achieved AUCs > 0.89. 
Notably, the combinatorial signature of miR-19b-3p and miR-181b-5p demonstrated 
outstanding diagnostic discrimination (AUC = 1.000; sensitivity and specificity 
both 100%), with a five-fold cross-validated score of 0.964 indicating robust 
model stability. Bioinformatics analysis revealed that the target genes of these 
two miRNAs were enriched in immune response pathways, including the Notch 
signaling pathway and the cyclic adenosine monophosphate (cAMP) signaling 
pathway.
CONCLUSION: This EV miRNA signature demonstrates remarkable diagnostic accuracy 
for TB, offering a clinically actionable solution to diagnostic challenges.
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BACKGROUND: Tuberculosis (TB) is a widespread chronic infectious disease 
globally, caused by infection with Mycobacterium tuberculosis (MTB). Clinically, 
it is classified into latent TB and active TB. Without timely and standardized 
treatment, it is prone to disease progression and even death. This research 
aimed to investigate the clinical significance of miR-151a-3p in TB and probe 
into the related underlying mechanisms.
MATERIALS AND METHODS: Collectively, a total of 101 patients with latent TB, 102 
patients with active TB, and 63 healthy individuals were enrolled in the 
research. Utilized real-time quantitative polymerase chain reaction (RT-qPCR) to 
measure the relative expression level of miR-151a-3p. To examine miR-151a-3p's 
diagnostic potential for TB, receiver operating characteristic curve analysis 
was performed; logistic analysis was used to assess its role as a risk factor 
against TB. The function of miR-151a-3p in THP-1 cells infected with MTB was 
determined using flow cytometry, Cell Counting Kit-8 assay, and enzyme-linked 
immunosorbent assay. Dual-Luciferase assay verified its interaction with TP53, 
RT-qPCR was used to analyze the expression of TP53 in different THP-1 cell 
experimental groups and among different patients, and its prognostic utility was 
analyzed through Kaplan-Meier curve and Cox model. RT-qPCR was used to analyze 
the expression of miR-151a-3p and TP53 in patients with different treatment 
outcomes.
RESULTS: The expression level of miR-151a-3p gradually decreased in the latent 
TB group and the active TB group. It could well distinguish TB patients. The 
decrease in its expression serves as a significant risk factor for TB. MTB 
infection triggers THP-1 cell apoptosis, impairs cell viability, and elevates 
inflammatory factors, which were partially reversed by miR-151a-3p. Through 
Dual-Luciferase assays, cell experiments, and patient TP53 expression analysis, 
miR-151a-3p is suggested to be involved in TB progression by targeting TP53.
CONCLUSION: miR-151a-3p can serve as a clinical indicator for diagnosing TB and 
evaluating the progression of TB. miR-151a-3p reverses the MTB infection-induced 
cellular dysfunction and inflammatory response by targeting TP53.
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BACKGROUND: Tuberculous lymphadenitis (TBL) is a common manifestation of 
extrapulmonary tuberculosis (EPTB). However, establishing a definitive diagnosis 
can be challenging, particularly in primary healthcare settings, when the 
clinical presentation is atypical or when TBL coexists with another rare form of 
EPTB-thyroid tuberculosis (TB). Whether primary or secondary, TB remains an 
exceedingly uncommon clinical entity, even in the context of the persistently 
high overall prevalence of tuberculosis in China. Thyroid tuberculosis accounts 
for approximately 0.1%-0.4% of all thyroid diseases, with an even lower 
incidence of primary thyroid involvement. Herein, we report a case in which 
1⁸F-FDG PET/CT imaging initially suggested malignant lesions involving thyroid 
nodules and cervical lymph nodes; however, the final histopathological 
assessment and subsequent favorable response to diagnostic anti-tubercular 
therapy confirmed the diagnosis of concurrent thyroid tuberculosis and 
tuberculous lymphadenitis.
CASE DESCRIPTION: The patient was a 68-year-old male presenting with a 10-day 
history of a palpable neck mass. Thyroid ultrasonography revealed multiple 
bilateral thyroid nodules classified as TI-RADS category 4b, accompanied by 
markedly elevated serum anti-thyroglobulin antibody (TGAb) and anti-thyroid 
peroxidase antibody (TPOAb) levels. An enlarged lymph node was detected in the 
right cervical region. An 1⁸F-FDG PET/CT scan performed at an external 
institution demonstrated lesions with increased FDG uptake involving the thyroid 
gland, multiple systemic lymph nodes, and the lungs. To clarify the diagnosis, 
ultrasound-guided core needle biopsy (CNB) was performed on the bilateral 
thyroid nodules and the right cervical lymph node. Histopathological examination 
revealed granulomatous inflammation, and tuberculosis could not be excluded. 
Polymerase chain reaction (PCR) testing and fungal polysaccharide 
immunofluorescence (IF) staining were both negative, while acid-fast bacilli 
staining showed suspicious positive results. The patient exhibited no specific 
clinical symptoms and denied a history of exposure to tuberculosis-endemic 
areas. Based on these findings, diagnostic anti-tubercular therapy was 
initiated. A limited initial follow-up assessment demonstrated a favorable 
therapeutic response, supporting the diagnosis, although the patient was 
subsequently lost to long-term follow-up due to financial and adherence issues.
CONCLUSION: This case highlights the importance of considering the possibility 
of thyroid tuberculosis in clinical practice. With the increasing detection of 
thyroid nodules during routine examinations, accurate differentiation between 
benign and malignant etiologies is crucial. Incorporating tuberculosis infection 
into the differential diagnosis may help prevent unnecessary surgical 
interventions for suspected thyroid malignancy.
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BACKGROUND: Tuberculous meningitis (TBM) is a severe central nervous system 
infection with high disability and mortality rates. However, during TBM 
treatment, anti-tuberculosis drug-induced liver injury (ATB-DILI) often 
precipitates treatment interruption and contributes to poor clinical outcomes. 
This study aims to develop an automatic machine learning (AutoML) model for 
predicting the risk of ATB-DILI in TBM patients.
METHODS: A retrospective cohort study was conducted in adult TBM patients. After 
feature selection via least absolute shrinkage and selection operator (LASSO) 
regression, AutoML was employed to construct predictive models. The bootstrap 
resampling method was used for internal validation. Furthermore, feature 
importance, partial dependence plots, and SHapley Additive exPlanations (SHAP) 
analysis were utilized for model interpretation.
RESULTS: A total of 253 TBM patients were included in this study, of whom 54 
(21.34%) developed ATB-DILI. LASSO regression analysis identified four 
characteristic factors, including cerebrospinal fluid (CSF) chloride, blood 
platelet, hypertension, and total bilirubin. Among the candidate models 
generated by AutoML, the optimal gradient boosting machine (GBM) model 
demonstrated superior performance. It achieved an optimism-corrected area under 
the receiver operating characteristic curve (AUC) of 0.828 (95% CI: 0.794-0.861) 
and an optimism-corrected area under the precision-recall curve (PR-AUC) of 
0.711 (95% CI: 0.628-0.782). In addition, interpretability analysis revealed 
that CSF chloride was the most important variable for the optimal GBM model.
CONCLUSION: The ATB-DILI prediction model, developed using AutoML technology, 
demonstrated high predictive ability and interpretability. It can assist 
clinicians in identifying TBM patients at risk of ATB-DILI, thereby optimizing 
patient management and facilitating the formulation of personalized medication 
regimens.
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Whole-genome sequencing (WGS) is an increasingly adopted platform for predicting 
drug resistance in Mycobacterium tuberculosis; however, diagnostic accuracy 
varies substantially across bioinformatic tools and analytical frameworks, 
generating considerable uncertainty for clinical laboratory implementation. We 
conducted a prospectively registered (PROSPERO: CRD420261342739), 
PRISMA-DTA-compliant systematic review and meta-analysis of diagnostic accuracy 
studies. PubMed (MEDLINE), Embase, Web of Science, and Cochrane CENTRAL were 
searched from 1 January 2000 through 28 January 2026. Primary overall 
sensitivity and specificity were estimated using a tool-level bivariate 
random-effects model. Exploratory subgroup analyses and meta-regression examined 
the association between algorithm category and diagnostic-performance 
heterogeneity. Twenty-eight drug-level evaluations from seven tools (rifampicin, 
isoniazid, ethambutol, and pyrazinamide for each tool) were compiled from the 
extracted 2 × 2 data. For the primary tool-level composite analysis, pooled 
sensitivity was 0.930 (95% CI: 0.907-0.948) and pooled specificity was 0.962 
(95% CI: 0.929-0.981). In secondary drug-specific analyses, sensitivity was 
highest for rifampicin (0.960, 95% CI: 0.934-0.976) and isoniazid (0.933, 95% 
CI: 0.906-0.953), and lowest for pyrazinamide (0.860, 95% CI: 0.800-0.904). 
Exploratory tool-level comparisons produced pooled sensitivity estimates of 
0.920 for rule-based tools, 0.899 for machine learning tools, and 0.951 for 
hybrid tools. These comparisons involved only seven tool-level analytic units 
and cannot disentangle algorithm type from individual tool identity, training 
data, mutation catalogue version, or validation population. WGS-based 
bioinformatic tools provide highly specific and generally sensitive predictions 
of Mycobacterium tuberculosis resistance for first-line drugs across diverse 
clinical settings. Exploratory differences between tool categories should not be 
interpreted as causal effects of algorithmic architecture. Future studies should 
use prospective head-to-head evaluations on shared, geographically diverse 
isolate collections, alongside continued improvement of resistance catalogues 
and external validation.
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CRISPR-based assays have shown the potential to enhance the diagnosis of 
tuberculosis (TB), but evidence remains limited owing to scarce independent 
validation. We prospectively evaluated a tandem qPCR-CRISPR assay detecting 
Mycobacterium tuberculosis (Mtb) and rifampicin resistance. Respiratory 
specimens for smear microscopy, mycobacterial culture, Xpert MTB/RIF Ultra 
(Xpert) and the investigational assay were collected from suspected TB patients. 
Phenotypic drug susceptibility testing (pDST) was carried out on 
culture-positive cases. Diagnostic performance was evaluated against the 
microbiological reference standard (MRS) and composite reference standard (CRS). 
The predictive performance for drug resistance was assessed using pDST and Xpert 
as reference standards. A total of 179 adults were enrolled, including 84 
confirmed TB, 18 clinical TB, and 77 non-TB cases. The tandem qPCR-CRISPR assay 
showed 84.5% (95% CI 75.0-91.5%) sensitivity and 95.8% (95% CI 89.6-98.8%) 
specificity against MRS, and 70.6% (95% CI 60.6-79.0%) sensitivity and 96.1% 
(95% CI 88.3-99.0%) specificity against CRS. For drug resistance, the assay 
achieved a sensitivity of 77.5% (95% CI 61.1-88.6%) and a specificity of 90.9% 
(95% CI 77.4-97.0%). Sensitivity was higher in sputum than in bronchoalveolar 
lavage fluid. The tandem qPCR-CRISPR assay showed suboptimal performance for 
detecting TB and MDR/RR-TB and requires further optimization before clinical 
application.
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The development of dual-acting hybrid antibiotics is a promising strategy to 
combat the ongoing spread of drug-resistant tuberculosis. Inspired by the 
structure of the natural dithiolopyrrolone hybrid antibiotic thiomarinol and 
based on the synergistic effects confirmed by checkerboard assays, we employed a 
molecular hybridization strategy. The dithiolopyrrolone natural product 
thiolutin was covalently linked to the pharmacophores of four clinical 
antitubercular drugs-cycloserine, linezolid, isoniazid, and pyrazinamide-through 
alkyl linkers of 7-10 carbon atoms via amide condensation, leading to the design 
and synthesis of 15 novel hybrids. In vitro antitubercular activity evaluation 
revealed that the cycloserine series exhibited the best activity, with MIC 
values as low as 1 μg/mL, followed by the isoniazid series. Cytotoxicity assays 
showed that all cycloserine hybrids had IC50 values > 40 μg/mL against RAW 264.7 
mouse macrophages, markedly lower than that of thiolutin alone. Among them, 
T1-CS and T4-CS displayed the best selectivity indices, achieving an effective 
reduction in cytotoxicity. This study successfully constructed a class of 
thiolutin-cycloserine hybrids with low cytotoxicity and high selectivity, 
providing a valuable molecular template for the discovery of novel 
antitubercular lead compounds.
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Tuberculosis (TB), caused by Mycobacterium tuberculosis, remains a major global 
health threat. A key virulence mechanism involves the pathogen's ability to 
inhibit apoptosis in infected macrophages, thereby facilitating immune evasion 
and persistent infection. The pro-apoptotic protein Bcl-2-interacting killer 
(BIK) represents a critical mediator of macrophage apoptosis. In this study, we 
engineered a recombinant Mycobacterium smegmatis strain (rMs-BIK) designed to 
secrete BIK via fusion with the Ag85B signal peptide (ASP). Secretion and 
expression of the BIK protein were confirmed by Western blotting. Quantitative 
flow cytometric analysis revealed that rMs-BIK induced significant apoptosis in 
RAW264.7 macrophages, with rates of 14.49%, 14.22%, and 22.24% at 12, 24, and 48 
h post-infection, respectively. These values were markedly higher than those 
observed in cells infected with the wild-type strain (7.68%, 9.24%, and 10.90%) 
or the empty vector control (8.80%, 11.19%, and 14.43%). Our findings 
demonstrate the feasibility of functional pro-apoptotic protein delivery using a 
mycobacterial vector, providing a robust foundation for the future development 
of recombinant BCG-based vaccine candidates.
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(1) Objective: To characterize structural and functional alterations of gut 
microbiota in patients with newly diagnosed active pulmonary tuberculosis (ATB), 
screen differential bacterial taxa associated with Mycobacterium tuberculosis 
(MTB) infection, and explore tuberculosis-related microbial metabolic 
alterations via predictive functional profiling. (2) Methods: Fresh morning 
fecal samples were collected from 33 treatment-naive patients with newly 
diagnosed ATB (ATB group) and 30 healthy controls (HC group). 16S rRNA gene 
high-throughput sequencing was performed to compare intergroup differences in 
gut microbial α/β diversity, taxonomic composition, and predicted KEGG 
functional profiles. Receiver operating characteristic (ROC) curve analysis was 
conducted to evaluate the internal discriminative ability of candidate 
differential genera in this single small cohort. (3) Results: The ATB group 
showed significantly lower gut microbial α-diversity than healthy controls (all 
P < 0.05). Principal coordinate analysis (PCoA) based on Bray-Curtis distances 
combined with permutational multivariate analysis of variance (PERMANOVA) 
revealed significant overall dissimilarity of gut microbial community structure 
between the two groups (R2 = 0.31, p = 0.005). At the phylum level, the relative 
abundances of Firmicutes and Bacteroidetes were higher, while Proteobacteria was 
less abundant in ATB patients relative to HC. At the genus level, Streptococcus, 
R. gnavus and Parabacteroides were significantly enriched in ATB patients, 
whereas Bifidobacterium, Pseudomonas, Megamonas and Faecalibacterium were 
depleted. Linear discriminant analysis effect size (LEfSe) analysis uncovered 
group-specific signature taxa, with pro-inflammatory genera Streptococcus and R. 
gnavus markedly enriched in the ATB group. ROC analysis yielded area under the 
curve (AUC) values of 0.836 for Streptococcus and 0.805 for R. gnavus. 
Predictive KEGG functional analysis demonstrated obvious intergroup differences 
in microbial metabolism, with purine and pyrimidine nucleotide metabolism 
pathways significantly upregulated in the ATB group. (4) Conclusions: 
Treatment-naive patients with ATB exhibited reduced gut microbial diversity in 
this small cohort. The enrichment of Streptococcus and R. gnavus, as well as the 
upregulation of purine and pyrimidine metabolic pathways, are all associated 
with active MTB infection.

DOI: 10.3390/pathogens15080805
PMCID: PMC13516197
PMID: 42654743 [Indexed for MEDLINE]

23. Pharmaceutics. 2026 Jul 30;18(8):937. doi: 10.3390/pharmaceutics18080937.

Regimen-Specific Population Pharmacokinetics of Isoniazid with and Without 
Rifamycin: A Bayesian Modeling Analysis of 6H, 3HR, and 3H2P2 Regimens.

Li Z(1), Xiao X(1), Xu C(2), Liu Y(1), Gu L(3), Li X(3), Shen X(1), Hu Y(3).

Zhipeng Li, Xiao Xiao, Chunhua Xu, Yiyun Liu, Lexian Gu, Xuliang Li, Xin Shen*, Yi Hu*
*Correspondence: shenxin@scdc.sh.cn (Xin Shen); yhu@fudan.edu.cn (Yi Hu)

Author information:
(1)Shanghai Municipal Center for Disease Control and Prevention, Shanghai 
200336, China.
(2)Fengxian District Center for Disease Control and Prevention, Fengxian 
District, Shanghai 201499, China.
(3)Department of Epidemiology, School of Public Health and Key Laboratory of 
Public Health Safety, Fudan University, Shanghai 201203, China.

Background: Isoniazid (INH) remains a cornerstone of tuberculosis (TB) 
prevention and treatment, administered either as monotherapy or in combination 
with rifamycin-containing regimens. In this study, the preventive regimens 
analyzed included 6 months of daily INH monotherapy (6H), 3 months of daily INH 
plus rifampicin (3HR), and 3 months of twice-weekly INH plus rifapentine 
(3H2P2). Despite the adoption of shorter-course regimens, substantial 
inter-individual variability (IIV) in INH exposure persists, potentially 
impacting both therapeutic efficacy and toxicity. A quantitative, 
regimen-specific characterization of INH pharmacokinetics is therefore critical 
to support model-informed dosing strategies. Methods: Population pharmacokinetic 
models were developed separately for INH administered as 6H, 3HR, and 3H2P2. The 
models characterized absorption, clearance, and IIV of INH, while accounting for 
co-administered rifamycin. The effects of N-acetyltransferase 2 (NAT2) 
acetylator phenotype and relevant clinical covariates were systematically 
evaluated. Model performance was assessed using goodness-of-fit diagnostics, 
posterior predictive checks, and visual predictive checks. Population 
pharmacokinetic models were developed using a Bayesian nonlinear mixed-effects 
framework implemented in Stan through CmdStanR version 0.9.0, with additional 
data processing, statistical summaries, and visualization performed using R 
version 4.2.3. Results: INH pharmacokinetics were adequately described by 
regimen-specific models, revealing distinct differences in absorption and 
variability across regimens. Typical INH apparent oral clearance (CL/F) 
estimates were 21.83 L/h for 6H, 26.32 L/h for 3HR, and 25.98 L/h for 3H2P2. 
NAT2 phenotype was a major determinant of INH clearance across regimens: 
compared with intermediate acetylators, slow acetylators showed 35.4% lower 
CL/F, whereas fast acetylators showed 48.4% higher CL/F, indicating higher INH 
exposure in slow acetylators and lower exposure in fast acetylators. Body weight 
also influenced INH pharmacokinetics. Co-administration with rifampicin or 
rifapentine influenced INH pharmacokinetics in a manner consistent with reduced 
exposure in rifamycin-containing regimens, particularly among fast acetylators. 
Conclusions: Regimen-specific population pharmacokinetic modeling elucidated 
clinically relevant differences in INH exposure across commonly used preventive 
and treatment regimens. These findings highlight the importance of accounting 
for regimen- and genotype-specific effects when optimizing INH dosing and 
provide a quantitative framework for future model-informed precision dosing 
approaches in TB care.
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Background: Endophytic fungi are important sources of structurally diverse 
antimicrobial natural products, but their potential to yield antitubercular 
scaffolds remains insufficiently explored. This study aimed to uncover new 
decalin polyketides from the endophytic fungus, Trichoderma longicollum 17007, 
and to evaluate their biological activity. Methods: Feature-based molecular 
networking (FBMN) analysis of the ethyl acetate extract from rice-based cultures 
was performed using trichoharzin as a seed compound to guide targeted isolation. 
Structures were established by HRMS, 1D and 2D NMR spectroscopy, NOESY analysis, 
and quantum chemical ECD calculations. Cytotoxicity and activity against the 
avirulent Mycobacterium tuberculosis H37Ra strain were evaluated, and genome 
mining was performed to identify a candidate biosynthetic gene cluster. Results: 
Six new decalin polyketides, tandyukisins K-P (1-6), and two known analogues, 
trichoharzin (7) and tandyukisin J (8), were isolated. Compounds 1-6 are 
C1-O-acetylated analogues bearing a 3-methylpentenedioate-type acyl side chain. 
Comparative 13C NMR analysis revealed empirical features useful for assigning 
side-chain attachment site, double-bond position and geometry. Tandyukisins K 
(1) and P (6) showed moderate activity against the avirulent M. tuberculosis 
H37Ra strain, with a MIC value of 12.5 μg/mL. Conclusions: These findings expand 
the structural diversity of decalin polyketides and provide the first evidence 
of antitubercular activity by this compound family.
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BACKGROUND: Tuberculous meningitis (TBM) is the most severe form of central 
nervous system tuberculosis, associated with high mortality and neurological 
sequelae. Microglia-driven neuroinflammation is a key contributor to TBM 
pathogenesis; however, its specific effects on ependymal cells-critical for 
cerebrospinal fluid dynamics and barrier function-and potential therapeutic 
strategies remain unclear.
METHODS: A murine TBM model was established by tail vein injection of BCG. 
Although the virulence of BCG, an attenuated strain of Mycobacterium bovis, is 
different from that of clinically isolated human Mycobacterium tuberculosis, its 
induced phenotypes such as periventricular inflammatory infiltration, microglia 
activation, and ependymal dysfunction highly reproduce the key histopathological 
features of human TBM. Primary ependymal cells were cultured and treated either 
directly with BCG or indirectly with conditioned medium from BCG-stimulated BV2 
microglial cells (BCG+BV2-CM). Transcriptomic profiling was conducted via RNA 
sequencing, with validation by qPCR and Western blot. Functional outcomes, 
including ciliary morphology and apoptosis, were assessed using 
immunofluorescence and flow cytometry. The therapeutic effect of sodium butyrate 
(NaB) was evaluated through pretreatment experiments.
RESULTS: BCG infection induced characteristic TBM pathology, with persistent 
bacteria in the brain and lungs, ventricular inflammation, and pulmonary damage. 
Transcriptomic analysis showed that direct BCG treatment altered the expression 
of 1036 genes in ependymal cells, whereas BCG+BV2-CM treatment induced 3558 
differentially expressed genes, highlighting microglia's role in amplifying 
ependymal injury. Integrated analysis identified 64 consistently dysregulated 
genes across in vitro and in vivo models, enriched in immune and metabolic 
pathways. BCG challenge significantly downregulated Hmgcs2, leading to ciliary 
shortening and increased apoptosis. Sodium butyrate treatment restored Hmgcs2 
expression, preserved ciliary structure, and reduced apoptosis.
CONCLUSION: Microglia profoundly exacerbate transcriptional dysregulation in 
ependymal cells during TBM. Sodium butyrate confers protection against 
BCG-induced ependymal damage by upregulating Hmgcs2, revealing a novel 
therapeutic target for tuberculous meningitis.
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INTRODUCTION: Bovine brucellosis and bovine tuberculosis are important zoonotic 
diseases that pose serious threats to human and animal health and cause 
substantial economic losses in the livestock industry. Therefore, a rapid 
diagnostic method suitable for the simultaneous field detection of both diseases 
is urgently needed.
METHODS: Fluorescent microspheres conjugated with recombinant streptococcal 
protein G (rSPG) were prepared and used as tracers. Brucella lipopolysaccharide 
(LPS) and Mycobacterium bovis MPB70 protein were coated onto test lines 1 and 2 
(TL1 and TL2), respectively, whereas rSPG was coated onto the control line (CL). 
This configuration enabled the development of a dual-antibody rapid test strip 
for the simultaneous detection of Brucella spp. and M. bovis antibodies. The 
optimal reaction conditions and performance characteristics of the test strip 
were systematically evaluated.
RESULTS AND DISCUSSION: The dual rapid test strip enabled detection to be 
completed within 20 min. The optimal coating concentrations were determined to 
be 0.5 mg/mL for the Brucella test line (TL1) and 1.0 mg/mL for the M. bovis 
test line (TL2), and the optimal conjugation concentration of fluorescent 
microspheres was 0.25 mg/mL. Using a fluorescence reader, the minimum detection 
thresholds, expressed as the ratios of the fluorescence intensity of the test 
line to that of the control line (T/C), were determined to be 0.04109 for 
Brucella and 0.0276 for M. bovis. The dual test strip showed high specificity 
without detectable cross-reactivity, higher sensitivity than commercial 
colloidal gold test strips, and excellent intra- and inter-batch reproducibility 
(coefficients of variation <10%). Preliminary testing of 67 clinical samples 
showed that the dual test strip achieved agreement rates of 92.54% and 95.52% 
with commercial ELISA antibody detection kits for bovine brucellosis and bovine 
tuberculosis, respectively. A fluorescent microsphere-based dual-antibody rapid 
test strip was successfully developed for the simultaneous detection of 
antibodies against Brucella spp. and M. bovis. Exhibiting high sensitivity and 
specificity, this test strip serves as a highly suitable tool for the rapid 
diagnosis of bovine brucellosis and bovine tuberculosis antibodies.
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BACKGROUND AND OBJECTIVES: Newly diagnosed patients with pulmonary tuberculosis 
usually have insufficient self-management ability. LEARNS model-based health 
education has been shown to significantly improve patients' self-management and 
treatment outcomes. This randomized controlled trial aimed to evaluate the 
effects of the LEARNS model-based self-management intervention on six indicators 
among patients with newly diagnosed tuberculosis: self-management, tuberculosis 
prevention and control knowledge, anxiety, depression, social support, and 
treatment efficacy.
METHODS: This prospective, two-arm, parallel-group randomized controlled trial 
was registered (ChiCTR2400090561). Seventy-two inpatients with newly diagnosed 
pulmonary tuberculosis were enrolled from the tuberculosis department of a 
tertiary hospital in Ningxia between May and July 2024. Participants were 
randomly assigned to receive either routine tuberculosis self-management 
education (control group) or standardized LEARNS model-based self-management 
education (intervention group). Self-management was defined as the primary 
outcome. Secondary outcomes encompassed tuberculosis prevention and control 
knowledge, perceived social support, anxiety, depression, sputum smear and 
culture conversion rates, and chest CT lesion improvement rates. All 
participants underwent a 2-month integrated intervention program involving 
inpatient-based education and continuous post-discharge follow-up. All study 
outcomes were evaluated 3 months after program completion. All 
intention-to-treat analyses were performed using generalized estimating 
equations to evaluate short-term intervention effects.
RESULTS: At 3 months following the 2-month integrated intervention program, the 
intervention group showed significant improvements in self-management (β = 
15.51, 95% CI: 5.03-25.99, P = 0.004), tuberculosis prevention and control 
knowledge (β = 0.87,95%CI: 0.14-1.60, P = 0.019), and chest radiograph 
improvement rate (χ2 = 7.497, P = 0.024) compared with the control group. No 
significant between-group differences were observed in perceived social support 
(β = -1.09, 95% CI: -6.26 to 4.07, P = 0.678), anxiety (β = 0.96, 95% CI: -0.36 
to 2.27, P = 0.154), depression (β = 0.13, 95% CI: -1.36 to 1.62, P = 0.864), or 
sputum smear and culture conversion rates (χ2 = 1.857, P = 0.395).
CONCLUSIONS: The LEARNS model-based self-management program benefits inpatients 
with newly diagnosed pulmonary tuberculosis. It effectively improves patients' 
self-management and tuberculosis prevention and control knowledge, and improves 
chest radiographic findings. However, this intervention yields no significant 
effects on anxiety, depression, social support, and sputum bacteriological 
conversion.
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BACKGROUND: Type 2 diabetes mellitus (T2DM) is a major risk factor for pulmonary 
tuberculosis (PTB), exacerbates disease severity and reduces the efficacy of 
anti-tuberculosis therapy. Previous studies have shown that T2DM is associated 
with exacerbated metabolic disturbances in patients with PTB. However, metabolic 
differences between PTB patients with comorbid T2DM (PTB-DM) and those with PTB 
after anti-TB therapy remain unclear.
METHODS: Untargeted metabolomic analysis was conducted on plasma samples 
collected from April 2024 to November 2025 at Tianjin Haihe Hospital, China. A 
total of 75 participants were enrolled, including healthy controls, patients 
with newly diagnosed drug-sensitive PTB, patients with PTB-DM, as well as two 
independent post-treatment groups sampled after 6 months of standard anti-TB 
therapy: patients with PTB and patients with PTB-DM.
RESULTS: Patients with PTB exhibited marked metabolic disturbances, particularly 
in tyrosine metabolism and steroid hormone biosynthesis. Patients with PTB-DM 
showed broader metabolic reprogramming, including changes in arginine and 
proline metabolism, steroid hormone biosynthesis, cAMP signaling, and taurine 
and hypotaurine metabolism. After 6 months of standard therapy, the PTB_6M group 
showed treatment-associated metabolic differences, especially in bile acid 
metabolism, suggesting partial normalization of several metabolic features. In 
contrast, patients with PTB-DM after treatment showed persistent metabolic 
abnormalities involving sphingolipid, purine and biotin metabolism. Notably, 
12-HETE and 12-HHTrE showed elevated levels in active PTB, decreased levels 
after treatment, but remained relatively higher in PTB-DM after treatment.
CONCLUSIONS: This study offers an integrated assessment of metabolic alterations 
in PTB and PTB-DM, suggesting that comorbid T2DM is associated with broader 
metabolic dysregulation during active PTB and persistent post-treatment 
metabolic abnormalities.
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BACKGROUND: Tuberculosis is the leading cause of death among chronic infectious 
diseases caused by a single pathogen. Macrophages serve as the first line of 
immune defense, and pulmonary epithelial cells are essential for lung structural 
integrity and function. However, these cells are highly susceptible to death 
following Mycobacterium tuberculosis (Mtb) infection. Preserving cell viability 
has been shown to significantly enhance host anti-infective capacity.
PURPOSE: This study aimed to screen an in-house natural product library derived 
from Lingnan-region herbal medicines in China for cell-protective activity in 
H37Rv-infected cells and investigate the underlying mechanisms.
METHODS: Cell viability in macrophages and epithelial cells was assessed using 
CCK-8 and LDH assays. Pathways involved in cell death inhibition were explored 
via RNA-seq. Natural product target proteins were identified using DARTS and 
LC-MS. Gene and protein expression were validated by qRT-PCR and western 
blotting. Intracellular H37Rv viability was determined by CFU counting.
RESULTS: A novel natural compound, cleistoperlone J (CJ), was identified as a 
cell viability-protective agent. CJ inhibited ferroptosis by modulating cellular 
antioxidant balance. Glucose-6-phosphate dehydrogenase (G6PD), a key enzyme in 
glutathione metabolism, acted as a critical mediator of CJ. By binding to G6PD, 
CJ enhanced its level and activity via inhibition of ubiquitination-mediated 
degradation, thereby suppressing ferroptosis in Mtb-infected cells. Notably, 
both CJ and the G6PD activator AG1 potentiated the antibacterial activity of 
isoniazid in Mtb-infected macrophages.
CONCLUSION: These findings suggest that CJ holds promise as an adjunctive 
therapeutic agent for tuberculosis chemotherapy by inhibiting ferroptosis in 
Mtb-infected cells.
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PURPOSE: To investigate the drug resistance profiles, epidemiological dynamics, 
and risk factors of Mycobacterium tuberculosis (M. tuberculosis) clinical 
isolates among geriatric patients (aged ≥ 60 years) in Anhui Province. The 
findings are intended to inform the formulation of targeted intervention 
strategies for drug-resistant tuberculosis (DR-TB) control in this demographic.
METHODS: A retrospective analysis was performed on the clinical records and drug 
susceptibility testing results of M. tuberculosis strains isolated from 
geriatric patients at Anhui Chest Hospital (January 2020 to December 2024). 
Resistance characteristics and temporal trends regarding the overall prevalence, 
four distinct phenotypes, and 12 anti-TB drugs were systematically analyzed. 
Independent risk factors for drug resistance were determined using univariable 
and multivariable logistic regression models.
RESULTS: Among 2752 M. tuberculosis isolates, the overall drug resistance rate 
was 21.91%. Rifampicin-resistant TB (RR-TB) and multidrug-resistant TB (MDR-TB) 
accounted for 10.17% and 6.14% of the isolates, respectively. The drug 
resistance burden was disproportionately concentrated among individuals with 
clinical comorbidities and those within the 60-69 age cohort. Ninety-three 
resistance combinations were identified, with isoniazid, rifampicin, and 
streptomycin showing the highest resistance rates among the 12 tested drugs. 
Longitudinally (2020-2024), rates of overall isoniazid resistance and the 
specific Hr-TB phenotype (isoniazid-resistant, rifampicin-susceptible) 
decreased. Conversely, resistance to rifabutin, moxifloxacin, levofloxacin, and 
para-aminosalicylic acid increased (all P < 0.05). Cross-resistance was observed 
among rifamycins, fluoroquinolones, and second-line injectable drugs. 
Retreatment and concurrent chronic pulmonary disease were confirmed as 
independent risk factors for resistance, while advancing age correlated 
paradoxically with a reduced risk.
CONCLUSION: Drug resistance among geriatric TB patients in Anhui remains 
critical, driven independently by retreatment and chronic pulmonary disease. 
Despite declining INH resistance, the rising resistance to fluoroquinolones and 
secondary agents demands vigilance. Policymakers should prioritize targeted 
screening for high-risk cohorts and integrated comorbidity management to 
optimize therapeutic outcomes and curb regional transmission.
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BACKGROUND: Hepatoprotective agents are often added during prolonged 
anti-tuberculosis (anti-TB) therapy, and medication-associated nephrotic 
syndrome may be under-recognized.
CASE: A 31-year-old man with pulmonary tuberculosis received long-term anti-TB 
therapy (rifapentine, isoniazid, and ethambutol) and continuous tiopronin (0.2 g 
three times daily). He developed edema, foamy urine, and oliguria. Pre-admission 
tests showed proteinuria (3+), serum albumin 19.6 g/L, and serum creatinine 
161 μmol/L. On admission, urine protein was 4+, serum albumin 20.6 g/L, serum 
creatinine 142.9 μmol/L, and estimated glomerular filtration rate (eGFR) 
58.86 mL/min, with hyperlipidemia. Kidney biopsy confirmed minimal change 
disease (MCD).
INTERVENTIONS AND OUTCOME: All anti-TB drugs and tiopronin were discontinued, 
and tacrolimus was initiated after biopsy. Anti-TB therapy was reintroduced as 
isoniazid monotherapy. Renal function improved rapidly (serum creatinine 
55 μmol/L; eGFR 128.1 mL/min at discharge), and dipstick proteinuria became 
negative on short-term follow-up. The tacrolimus trough concentration was 
3.6 ng/mL.
CONCLUSION: The improvement after withdrawal of multiple suspected agents and 
continued recovery after reintroduction of isoniazid alone support a 
drug-associated etiology, but do not allow definitive attribution to a single 
causative drug. Routine renal monitoring should accompany hepatoprotective 
add-on therapy during anti-TB treatment.
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BACKGROUND: Survivors of pulmonary tuberculosis (TB) frequently report chronic 
respiratory symptoms; however, the magnitude of the association with chronic 
obstructive pulmonary disease (COPD) and the reciprocal burden of COPD and TB in 
each population remain unclear. Hence, this review was conducted to determine 
the association between a history of pulmonary tuberculosis and chronic 
obstructive pulmonary disease.
METHODS: Following PRISMA 2020, we searched MEDLINE, Embase, Web of Science, and 
Scopus from inception to August 2025 for analytical observational studies 
comparing individuals with and without a history of pulmonary TB. Odds ratios 
(ORs) were pooled using random-effects inverse-variance models 
(DerSimonian-Laird). Heterogeneity (I 2 and τ 2) and small-study effects (using 
Egger's test) were assessed. Prevalence meta-analyses were conducted to estimate 
the following: (i) COPD among pulmonary TB survivors and (ii) the prevalence of 
prior pulmonary TB among people with COPD.
RESULTS: Forty studies met the inclusion criteria. Twenty-six studies 
(n = 1,044,562) contributed to the association analysis: prior pulmonary TB was 
associated with higher odds of COPD (pooled OR = 2.65, 95% CI: 2.14-3.28), with 
substantial heterogeneity (I 2 = 94.9%). When stratified by study design, pooled 
ORs were 4.92 for case-control studies, 2.64 for cross-sectional studies, and 
2.46 for cohort studies. Across regions, positive associations were found in 
Asia (2.21), Africa (9.36), the Americas (3.60), and Europe (2.77). Egger's test 
indicated small-study effects (p = 0.013), but sensitivity analyses showed that 
the pooled estimates were reliable. The pooled prevalence of COPD among 
survivors of pulmonary TB was 34% (95%CI: 28-40%). Among COPD patients, 17% (95% 
CI: 10-24%) reported a history of pulmonary TB.
CONCLUSION: A history of pulmonary TB was found to be a strong and consistent 
risk factor for COPD across different designs and regions, with a significant 
bidirectional burden. Integrating post-TB lung assessment (including 
spirometry), targeted COPD management, and risk-reduction strategies into TB 
programs is required.
SYSTEMATIC REVIEW REGISTRATION: 
https://www.crd.york.ac.uk/PROSPERO/view/CRD420261415397, PROSPERO registration 
number is CRD420261415397.
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BACKGROUND: Spinal tuberculosis (TB) remains a significant health burden in 
endemic regions. Its diagnosis is frequently delayed due to non-specific early 
symptoms and radiological findings that can mimic other inflammatory spinal 
pathologies, leading to severe complications such as kyphosis and neurological 
deficit.
CASE PRESENTATION: A 71-year-old woman from Southeast China presented with a 
1-year history of progressive low back pain, initially misdiagnosed as axial 
spondyloarthritis. She experienced temporary relief with symptomatic treatment, 
including secukinumab. One year later, her symptoms recurred severely. Advanced 
imaging (computed tomography/magnetic resonance images) revealed destruction of 
the L1 and L2 vertebral bodies with a paravertebral abscess. Microbiological 
confirmation was obtained via a positive T-SPOT.TB test and metagenomic 
next-generation sequencing detecting Mycobacterium tuberculosis complex. The 
patient successfully underwent posterior debridement, spinal canal 
decompression, fusion, and instrumentation, followed by a standard 
anti-tuberculosis regimen. Her symptoms significantly improved, and she resumed 
return to work within 2 months.
CONCLUSION: This case highlights the potential for spinal TB to masquerade as 
seronegative spondyloarthritis, leading to dangerous diagnostic delays. 
Clinicians should maintain a high suspicion for TB in endemic areas and employ 
specific diagnostic tests early. Timely surgical intervention for instability or 
neurological compromise, combined with appropriate chemotherapy, is crucial for 
optimal outcomes.
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