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Tuberculosis (TB), an infectious disease caused by Mycobacterium tuberculosis 
(Mtb) infection, has remained a persistent threat to global public health. 
Chemotherapy remains the primary treatment for active TB. Under sustained 
selective drug pressure, Mtb continues to evolve, facilitating the emergence of 
acquired drug resistance. Heteroresistance, a unique and complex form of TB drug 
resistance, refers to the co-existence of drug-resistant and drug-susceptible 
subpopulations within a host. These subpopulations may originate from various 
sources, including mixed infections or clonal heterogeneity, and undergo dynamic 
shifts in their relative proportions. This characteristic makes heteroresistance 
a critical factor contributing to underdiagnosis and treatment failure in 
clinical practice. Traditional detection methods are not only associated with 
long culture turnaround times but also have limited capacity to identify diverse 
drug resistance patterns. In recent years, the continued development of novel 
detection technologies has provided new strategies for the clinical management 
of TB and the prevention and control of drug resistance. PubMed was searched 
through both key terms and subject headings. The literatures were screened, 
assessed for the quality and evidence synthesized. This review summarizes the 
molecular mechanisms, detection methods, and targeted therapeutic strategies 
associated with TB heteroresistance, with the aim of enhancing the understanding 
of drug resistance evolution in Mtb and facilitating the development of more 
effective approaches to combat drug-resistant TB.
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BACKGROUND: Around 90% of global tuberculosis (TB) new cases occur in 
adolescents and adults. The BCG vaccine, which is widely administered to 
infants, is inadequate for adult protection, underscoring the necessity for 
developing an effective booster vaccine for adult TB prevention. However, the 
effectiveness of these booster vaccines, especially against primary 
Mycobacterium tuberculosis (M.tb) infection, remains contentious, and their 
underlying mechanisms are not fully understood. Emerging evidence, including our 
previous findings, suggests that interleukin-10 (IL-10)-mediated immune 
regulation may influence T cell responses following booster immunization and 
potentially contribute to the limited efficacy observed in preventing primary 
M.tb infection, although this remains to be further clarified.
METHODS: This study evaluated subunit vaccines incorporating different M.tb 
antigens (A1D4 or CMFO) and adjuvants (DMT or DT) as booster interventions in 
mice previously primed with BCG. qRT-PCR was employed to assess IL-10 mRNA 
levels, FACS and ICS were used to detect IL-10 positive cell populations in 
lymph nodes, spleen, and lungs one to three weeks following the booster 
administration. Additionally, the effects of inhibiting IL-10 receptor signaling 
using a monoclonal antibody (mAb) on T cell responses and the protective 
efficacy against aerosolized M.tb infection were further explored.
RESULTS: The administration of the same adjuvant DMT in combination with 
different recombinant antigens A1D4 and CMFO, or with a different adjuvant, DT, 
to formulate CMFO/DT as booster vaccines in BCG-primed mice, led to an increase 
in IL-10 levels in the lymph nodes, spleen, and lungs within three weeks. This 
occurred despite variations in expression levels, expression sites, and 
expression timings. Specifically, only modest increases in IL-10 levels were 
observed in the DMT-adjuvanted groups, whereas a more pronounced elevation was 
detected in the DT-adjuvanted group. This increase in IL-10 was primarily 
attributed to its expression by T and Th cells in the lungs. Blocking IL-10 
signaling using mAb enhanced the resistance of mice, which had received the BCG 
prime-CMFO/DT boost, against aerosol infection with 300 CFU of M.tb. This 
enhancement was achieved by increasing the presence of antigen-specific and 
memory CD4+ T cells in the lungs.
CONCLUSION: The adjuvant and antigen composition of the booster vaccine 
influenced IL-10 expression following BCG priming. While IL-10 induction was 
relatively modest in the DMT-adjuvanted groups and was not associated with a 
marked change in protective efficacy, elevated IL-10 levels in the DT-adjuvanted 
group were accompanied by improved protection upon IL-10 blockade. These results 
indicate that IL-10 may contribute to the modulation of vaccine-induced immunity 
in a context-dependent manner. Thus, IL-10 has the potential to serve as an 
auxiliary biomarker for the preliminary assessment of booster vaccine 
performance, although its utility requires further validation.
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Mycobacterium abscessus (Mab) is a pathogenic fast-growing mycobacterium with 
complex, poorly understood drug resistance mechanisms and limited treatment 
options. This warrants renewed efforts to dissect resistance mechanisms and 
identify novel targets. Here, we report that disruption of the putative sigma 
factor sigH in Mab results in hypersensitivity to levofloxacin, moxifloxacin, 
tigecycline, tetracycline, amikacin, vancomycin, and rifabutin. Mab SigH shares 
84% peptide sequence identity with Mycobacterium tuberculosis (Mtb) SigH, a 
well-known stress-response protein and global transcriptional regulator. 
Complementation of the knockout strain (ΔsigH) with Mab sigH or its Mtb homolog 
restored the drug resistance phenotype. Additionally, ΔsigH showed increased 
sensitivity to oxidative and heat stress compared to the wild-type (WT) Mab and 
complemented strains. Transcriptomic analysis revealed that the deletion of sigH 
disrupted the balance of gene expression, primarily elevating the expression of 
genes encoding YrbE and MCE family proteins and downregulating genes encoding 
ABC-type transporters, sigma and anti-sigma factors, and other genes associated 
with antimicrobial resistance. Notably, ΔsigH accumulated more ethidium bromide 
and displayed cell-elongation phenotypes, both partially reversed by 
complementation. In addition, a native sigH promoter driving green fluorescent 
protein (GFP) produced 10-fold higher fluorescence in WT than in ΔsigH, 
suggesting that the presence of SigH drives higher GFP expression . 
Collectively, our findings identify SigH as a key regulator of global gene 
expression that links stress adaptation, cell-envelope homeostasis, and 
intrinsic multidrug resistance in Mab, hence representing a promising target for 
the development of novel therapeutics against Mab 
infections.
IMPORTANCE Mycobacterium abscessus (Mab) causes severe acute and 
chronic lung infections. The intrinsic drug resistance mechanisms of Mab remain 
poorly understood, posing significant therapeutic challenges. Here, we examined 
the role of the putative sigma factor SigH in intrinsic multidrug resistance in 
Mab. Mab SigH shares 84% amino acid identity with M. tuberculosis. SigH is a 
well-known stress response regulator. Transcriptomic analysis revealed that the 
deletion of sigH disrupted the balance of gene expression, primarily elevating 
the expression of genes encoding YrbE and MCE family proteins and downregulating 
genes encoding ABC-type transporters, sigma and anti-sigma factors, and other 
genes associated with antimicrobial resistance. A native sigH promoter driving 
green fluorescent protein (GFP) produced 10-fold higher fluorescence in wild 
type than in ΔsigH, suggesting that the presence of SigH drives higher GFP 
expression. Thus, SigH emerges as a central regulator integrating stress 
adaptation, envelope homeostasis, and multidrug resistance, offering a promising 
target for novel anti-Mab therapies.
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PURPOSE: To evaluate the diagnostic performance of nanopore-targeted sequencing 
(NTS) for sputum smear-negative pulmonary tuberculosis (PTB).
METHODS: In this retrospective study, bronchoalveolar lavage fluid from patients 
with suspected PTB and negative sputum smears was tested with NTS, Xpert 
MTB/RIF, and MGIT 960 culture at Shanghai Pulmonary Hospital (August 2022-March 
2024). Sensitivity and specificity were evaluated against both microbiological 
and composite reference standards. Receiver operating characteristic curves were 
generated and Youden's index was employed to determine the optimal NTS cutoff.
RESULTS: Among the 249 participants enrolled, 100 were microbiologically 
confirmed PTB, 33 were probable PTB, and 116 were tuberculosis-negative. Under 
microbiological reference standard, the sensitivity of NTS was 0.940 (95% 
confidence interval [CI], 0.869-0.975), higher than Xpert MTB/RIF (0.840 [95% 
CI, 0.750-0.903]; P = .041) and MGIT 960 culture (0.640 [95% CI, 0.537-0.732]; 
both P < .001). The specificity of NTS was 0.776 (95% CI 0.687-0.846), compared 
to 0.974 (95% CI 0.921-0.993) for Xpert MTB/RIF and 1.000 (95% CI 0.960-1.000) 
for MGIT 960 culture. Excluding patients with prior PTB history, NTS specificity 
increased to 0.856 (95% CI, 0.766-0.916). According to Youden's index, when 4 
Mycobacterium tuberculosis-specific sequence reads was defined as the optimal 
NTS cutoff for positive NTS result, the specificity of NTS rose to 0.907 (95% 
CI, 0.827-0.954).
CONCLUSIONS: NTS offers rapid, highly sensitive detection of PTB in patients 
with low bacillary burden. Applying an optimal read-count cutoff and accounting 
for prior PTB history can enhance clinical utility.

© The Author(s) 2026. Published by Oxford University Press on behalf of 
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BACKGROUND: Pulmonary cavitation, a high-burden driver of pulmonary tuberculosis 
(PTB) transmission, necessitates targeted interventions. This study 
comprehensively analyzes the drug-resistance profiles and risk factors 
associated with cavitary TB to inform precise prevention and control strategies.
METHODS: This study analyzed 1247 cavitary PTB patients from Guangxi (2020-2024) 
with complete strain and clinical data. Whole-genome sequencing (WGS) 
characterized strain lineages and drug resistance. Key predictors were selected 
using Lasso regression, and the optimal model was identified from 9 machine 
learning (ML) models based on AUC, Shapley Additive Explanations (SHAP) 
elucidated feature contributions to severe cavitary TB risk.
RESULTS: Lineages were primarily classified as Lineage 2 (65.20%), Lineage 4 
(29.91%), and 35 cases of mixed infections (2.81%). Concordance between WGS and 
phenotypic drug susceptibility testing was moderate for Isoniazid (INH) (κ = 
0.634; χ 2 = 32.667, P < .001) but good for rifampicin (RFP) (κ = 0.774; 
difference not significant). Predominant mutations were rpoB_p.Ser450Leu (RFP), 
katG_p.Ser315Thr (INH), embB_p.Met306Val (Ethambutol, EMB), and rpsL_p.Lys43Arg 
(Streptomycin, S). Lasso regression selected 10 variables: fatigue, fever, 
history of previous TB treatment, gender, age, RFP, INH, occupation, S, and 
ethnicity. After evaluating 9 ML models, the Gradient Boosting Machine was 
selected as optimal. SHAP analysis identified fatigue, older age, history of TB 
treatment, fever, male, and rpoB_p.Ser450 mutation were positively associated 
with severe cavity formation.
CONCLUSIONS: The rpoB_p.Ser450 mutation is linked to severe cavitary PTB, but 
clinical and population studies are still needed to confirm this association. 
Therefore, new tools based on clinical indicators and biomarkers are needed to 
achieve early warning and timely intervention for the risk of severe cavitation.
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Rapid diagnosis of TB infections and effective drug treatment is central to 
reducing disease morbidity and mortality. Here we evaluate the performance of 
TBseek, a multiplex targeted PCR nanopore sequencing-based test designed for TB 
identification and antibiotic resistance genotyping. From the analysis of 185 
clinical samples, TBseek test demonstrated significantly superior diagnostic 
performance compared to Xpert PCR test, fluorescent microscopy and culture, 
achieving a sensitivity of 89.47%, specificity of 96.97%, and an AUC of 0.93. 
Retrospective analysis of 136 TBseek-positive specimens showed rapid detection: 
78.68% met the ≥ 10 MTB-specific reads threshold within 1 h, 91.18% by 3 h, and 
100% by 8 h. In 43 MTB-positive samples, full-length gene primers consistently 
yielded a higher proportion of MTB sequences compared to hotspot-targeted 
primers, demonstrating strong specificity. Compared to phenotypic drug 
sensitivity testing results for 76 TB positive culture samples, TBseek had high 
detection sensitivities for resistance to rifampicin (100.00%), isoniazid 
(83.33%), ethambutol (100.00%), streptomycin (95.24%) and levofloxacin (90%). 
Based on these findings, TBseek delivered high performance for detection of TB 
and antibiotic resistance. With further validation, TBseek has clinical 
potential as a first-tier screen to evaluate suspected TB cases and for guiding 
and monitoring personalized treatments.

Copyright © 2026 The Authors. Published by Elsevier GmbH.. All rights reserved.
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A novel polysaccharide, designated PRRP2, was extracted from the dried root of 
Paeoniae Radix Rubra. Structural analysis suggested that the PRRP2 backbone was 
predominantly composed of →4)-Glcp-(1→ and →6)-Glcp-(1→ glycosidic linkages, 
with a trace amount of →2)-Xylp-(1→ embedded within the backbone. Supplementary 
PRRP2 effectively ameliorated rifampicin (RFP) + isoniazid (INH)-induced hepatic 
functional injury. PRRP2 also alleviated intestinal inflammation and enhanced 
intestinal barrier integrity in RFP + INH-induced liver injury mice. 16S rRNA 
sequencing results revealed that PRRP2 administration restored gut microbiota 
homeostasis by promoting the growth of beneficial bacteria, including 
Lachnospiraceae_NK4A136_group, Bacteroides, norank_f_Prevotellaceae, and 
Ligilactobacillus. Furthermore, PRRP2 prominently regulated bile acid 
(BA)-related metabolites in RFP + INH-induced liver injury mice. Supplementary 
PRRP2 reshaped the BA biosynthesis and excretion process possibly via the 
modulation of the farnesoid X receptor (FXR)-mediated signaling pathway. 
Collectively, PRRP2 shows promising prospects as a functional supplement for 
alleviating anti-tuberculosis drug-induced liver injury.

Copyright © 2026 Elsevier B.V. All rights reserved.
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OBJECTIVE: This study aimed to characterize the magnetic resonance imaging (MRI) 
features of ependymal tuberculosis in patients with intracranial tuberculosis.
METHODS: A retrospective analysis was performed on 21 patients diagnosed with 
ependymal tuberculosis, defined as direct ventricular involvement caused by 
Mycobacterium tuberculosis infection, between July 2019 and May 2024. 
Craniocerebral MRI findings were reviewed, and the imaging characteristics and 
their temporal progression were systematically evaluated.
RESULTS: Two distinct MRI patterns of ependymal tuberculosis were identified: 
nodular and mixed types. The nodular type was characterized by intraventricular 
nodular lesions demonstrating isointensity on T1-weighted imaging (T1WI), iso- 
to hypointensity on T2-weighted imaging, mild hyperintensity on T2 
fluid-attenuated inversion recovery imaging, and absence of diffusion 
restriction on diffusion-weighted imaging. On contrast-enhanced T1WI, the 
nodules demonstrated either homogeneous or ring enhancement. The mixed type was 
characterized by intraventricular nodules associated with linear thickening of 
the ventricular wall. Both the nodules and the thickened ependymal lining 
demonstrated homogeneous or ring enhancement on contrast-enhanced T1WI. 
Leptomeningeal tuberculosis was identified as linear or nodular meningeal 
thickening involving the basal cisterns, Sylvian fissures, or cerebral 
convexities. In patients with concomitant parenchymal tuberculosis, nodular or 
ring-enhancing lesions were observed within the cerebral, cerebellar, or 
brainstem parenchyma and were occasionally associated with surrounding edema. 
Following anti-tuberculosis therapy, progression of ependymal tuberculosis was 
observed in 13 of 21 patients, whereas improvement was observed in 8 patients. 
Disease progression was characterized by enlargement of pre-existing 
intraventricular nodules, which in some cases resulted in localized 
hydrocephalus. Improvement was characterized by reduction in nodule size.
CONCLUSION: MRI findings of ependymal tuberculosis include homogeneously or 
ring-enhancing intraventricular nodules, with or without associated linear 
ependymal thickening, and possible development of hydrocephalus. Despite 
anti-tuberculosis therapy, a substantial proportion of patients may exhibit 
paradoxical worsening characterized by enlargement of pre-existing lesions.
CLINICAL TRIAL: Not applicable.

© 2026. The Author(s).
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BACKGROUND: Multidrug-resistant and rifampicin-resistant tuberculosis 
(MDR/RR-TB) imposes significant financial burdens on patients. This study aimed 
to examine the current status of the economic burden of disease in patients with 
MDR/RR-TB in Lishui City, Zhejiang Province, and to describe the actual 
implementation status of the diagnosis-and-treatment subsidy policy and explore 
associations between subsidy indicators and patient treatment outcomes.
METHODS: We conducted a retrospective survey of 117 MDR/RR-TB patients diagnosed 
and managed in Lishui City from 2017 to 2022. Data on sociodemographic 
characteristics, diagnosis and treatment processes, medical expenses, and 
subsidy information were collected and analyzed using questionnaires.
RESULTS: The median direct medical expenses (DME) for the 117 patients were 
Chinese yuan (RMB) 65,182.66 (1 RMB = 0.14 USD). The median amount reimbursed by 
medical insurance was RMB 40,223.33, and the median out-of-pocket (OOP) payments 
after medical insurance reimbursement were RMB 21,938.82. The median subsidy 
amount was RMB 14,405.45, resulting in final OOP payments of RMB 8,167.13. 
Patients using bedaquiline, linezolid, and clofazimine received higher subsidies 
compared to non-users (P < 0.05). Logistic regression analysis showed that 
subsidy amounts below RMB 14,405.45 were significantly associated with adverse 
treatment outcomes (95%CI: 0.046-0.534, OR = 0.157, P = 0.003). The overall 
treatment success rate was 75.21%.
CONCLUSION: MDR/RR-TB patients face a significant economic burden. The findings 
suggest that the subsidy policy may contribute to reducing out-of-pocket 
expenditures among MDR/RR-TB patients; however, further studies using stronger 
analytical designs are needed to evaluate its effectiveness. Optimizing subsidy 
criteria, raising subsidy levels and streamlining reimbursement procedures may 
help relieve patient financial stress, yet relevant benefits require 
verification via high-quality research.
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BACKGROUND: The Frailty in Tuberculosis (FIT) study aims to assess frailty in 
older adults with tuberculosis (TB) using machine learning (ML) to develop 
diagnostic models to identify prevalent frailty. Despite its relevance, limited 
research exists on frailty among this population, and the potential of ML in 
identifying frailty remains underexplored.
METHODS: The study will enroll older adults with TB hospitalized at multiple 
centers in Guizhou Province, China from June 2026 to May 2027. Frailty, which 
increases vulnerability to poor outcomes, is understudied despite being 
particularly relevant in the older TB population. The collected data will 
include clinical, laboratory, and demographic variables, which will be analyzed 
using ML algorithms such as logistic regression, random forest, and XGBoost. 
Rigorous validation, including repeated stratified five-fold cross-validation 
and external validation, will ensure model reliability and generalizability. The 
primary outcome is the baseline frailty status assessed within 1 week after 
admission, whereas secondary outcomes include hospital stay, healthcare-seeking 
delay, and 30-day mortality.
DISCUSSION: By integrating ML methods, the FIT study aims to support early 
frailty identification, promote targeted interventions, and enhance clinical 
decision-making. Ultimately, the findings may support clinical decision-making 
for older adults with TB by providing an accessible and efficient approach to 
frailty assessments that guide personalized care.
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PURPOSE: Optimization of urine lipoarabinomannan (LAM) detection platforms holds 
significant potential for improving early tuberculosis (TB) diagnosis. 
Currently, accurate urine LAM assays are notably lacking for HIV-negative 
populations. To address this gap, we evaluated the diagnostic accuracy of an 
Ultra-sensitive electrochemiluminescence LAM assay (AIMLAM) in HIV-negative 
individuals with suspected pulmonary TB in Beijing, China.
METHODS: In this prospective multicentre study, we enrolled adult (≥ 18 years), 
presumptive TB patients in Beijing, China. All participants provided sputum 
samples for smear microscopy, Xpert MTB/RIF assay, and mycobacterial culture, as 
well as urine samples for AIMLAM testing. Diagnostic performance was evaluated 
against both microbiological reference standard (MRS) and a composite reference 
standard (CRS).
RESULTS: We collected and stored urine samples from 692 HIV-negative adult 
presumptive TB patients. Of these, 315 were microbiologically confirmed TB 
cases, 177 had possible TB, and 200 were considered unlikely to have TB. When 
evaluated against the MRS, the AIMLAM assay demonstrated a sensitivity of 61.6% 
(95% CI: 56.1-66.8) and specificity of 83.0% (95% CI: 78.9-86.5). Using the CRS, 
the AIMLAM assay showed sensitivity 51.6% (95% CI: 47.3-55.9) but specificity 
98.0% (95% CI: 94.9-99.4).
CONCLUSIONS: The Ultra-sensitive electrochemiluminescence LAM assay demonstrated 
favorable diagnostic accuracy, potentially offering rapid tuberculosis diagnosis 
for HIV-negative individuals with pulmonary TB.
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Tuberculosis (TB) remains a formidable global health threat, yet rapid and 
accurate diagnostic biomarkers capturing host immune-metabolic dysregulation 
remain elusive. Here, we aimed to map the TB immune microenvironment and 
engineer a reliable, explainable diagnostic signature targeting the 
macrophage-associated immune-metabolic axis. Utilizing single-cell RNA 
sequencing (scRNA-seq) as an exploratory discovery tool, we initially dissected 
the intercellular communication network in TB. We then deployed an exhaustive 
consensus machine learning framework, comprising 113 algorithm combinations, 
across multiple transcriptomic cohorts to pinpoint core diagnostic features. The 
optimal model was interpreted using SHapley Additive exPlanations (SHAP) and 
prospectively evaluated by enzyme-linked immunosorbent assay (ELISA) in an 
independent pilot clinical cohort. Furthermore, network pharmacology and 
molecular docking were leveraged to identify potential small-molecule 
modulators. scRNA-seq analysis highlighted a myeloid-biased immune 
reprogramming, wherein activated monocytes act as key inflammatory orchestrators 
through adhesion and migration signaling. Our large-scale machine learning 
screening identified an optimal glmBoost + RF ensemble model underpinned by a 
6-gene mitochondrial-macrophage signature (IL1B, ATG3, CYBB, MX1, RPS27A, RPS3), 
achieving consistent diagnostic discrimination (AUC > 0.79) across independent 
cohorts. Pilot clinical ELISA validation confirmed the systemic elevation of 
IL1B, ATG3, CYBB, and MX1 proteins in TB patients. Furthermore, computational 
molecular docking models suggested that the candidate phytochemicals galangin 
and kaempferol exhibit strong theoretical binding affinities within the 
catalytic pockets of IL1B and ATG3. We derived and provided preliminary 
validation for an AI-based, explainable 6-gene signature reflecting monocyte 
immune-metabolic reprogramming in TB. This signature not only demonstrates 
translational potential as a triage diagnostic biomarker, but also unveils 
candidate targets for further experimental investigation for host-directed 
therapeutics.

© 2026. The Author(s), under exclusive licence to Springer-Verlag GmbH Germany, 
part of Springer Nature.
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In this prospective multicenter study, we aimed to evaluate the diagnostic 
accuracy of the novel GeneReady MTB assay on sputum for the detection of 
pulmonary tuberculosis (TB). Participants with symptoms suggestive of active 
pulmonary TB from three Chinese hospitals underwent testing with GeneReady, 
smear microscopy, mycobacterial culture, and Xpert MTB/RIF (G4) assay. GeneReady 
demonstrated an analytic limit of detection (LOD) of 23.34 CFU/mL (95% 
confidence interval [95% CI]: 16.96-43.05). A total of 537 participants meeting 
the inclusion criteria were included in our analysis. Against a microbiological 
reference standard, GeneReady had a sensitivity of 92.46% (319/345, 95% CI: 
89.02%-94.92%) and a specificity of 96.35% (185/192, 95% CI: 92.33%-98.39%). 
When stratified by bacterial load, the sensitivity of GeneReady was higher in 
smear-positive (96.86%) versus smear-negative (87.01%) patients. When compared 
with Xpert MTB/RIF (G4), GeneReady showed a positive percent agreement of 94.55% 
(95% CI: 91.48%-96.73%) and a negative percent agreement of 93.24% (95% CI: 
88.68%-96.11%). To conclude, GeneReady showed diagnostic accuracy comparable to 
Xpert MTB/RIF (G4). Its rapid turnaround, lower cost, and ease of use support 
its potential as an initial diagnostic tool for pulmonary TB in resource-limited 
settings. Further studies are warranted to evaluate its diagnostic accuracy in 
clinical settings across different patient populations.IMPORTANCETuberculosis 
(TB) remains a global health crisis, hindered by diagnostic gaps in 
resource-limited settings where high costs restrict access to accurate molecular 
testing. This study demonstrates that the novel GeneReady MTB assay provides 
diagnostic accuracy comparable to the widely used Xpert MTB/RIF (G4) assay, but 
at a significantly lower cost and with simplified operation. By offering a 
rapid, affordable, and accurate alternative, this test has the potential to 
expand access to quality TB diagnosis in primary and community healthcare 
settings, thereby improving case detection and supporting global TB control 
efforts.
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Background: Pulmonary tuberculosis (TB) is a significant trigger of acute 
exacerbations of chronic obstructive pulmonary disease (AECOPD), so its timely 
and accurate diagnosis is essential. Also, the risk factors for TB occurrence in 
this population remain unclear. This study aimed to evaluate the performance of 
metagenomic next-generation sequencing (mNGS) for TB diagnosis in AECOPD 
patients, as well as to identify the associated risk factors. Methods: A 
retrospective observational cohort of 659 AECOPD patients with suspected 
pulmonary infection was enrolled. The microbial cell-free nucleic acids in 
bronchoalveolar lavage fluid samples were extracted and subjected to mNGS 
detection. The clinical data for each patient were collected from the hospital 
information system. The statistical analyses were performed with SPSS version 
25.0. Results: A total of 170 cases, included for final analyses, were 
categorized into TB (n = 41), bacterial infection (n = 73), and non-infective 
control (n = 56) groups. Among these groups, the TB group had the highest 
intensive care unit (ICU) admission rate (46.34%) and longest median hospital 
stay (19.50 days) (p < 0.01). For TB diagnosis, mNGS demonstrated a greater 
sensitivity (86.00%), a lower specificity (93.30%), and a higher area under the 
curve (AUC, 0.877) than TB-DNA detection (70.21%, 100%, 0.848, respectively) and 
Xpert Mycobacterium tuberculosis/rifampicin (MTB/RIF) assay (63.83%, 100.00%, 
0.870, respectively). Notably, mNGS identified the bacterial or viral 
co-infections in 18.00% of TB cases. Furthermore, the stringently mapped read 
number determined by mNGS showed a positive correlation with ICU admission rate 
(r = 0.76) and in-hospital mortality (r = 0.77). The lower body mass index (BMI) 
and reduced natural killer (NK) cell count were identified as the independent 
risk factors in the TB group (both p < 0.05). Conclusions: For the diagnosis of 
pulmonary TB in AECOPD patients, mNGS demonstrated comparable performance to 
TB-DNA detection and Xpert MTB/RIF assay, and also mNGS identified 
co-infections. In addition, a lower BMI and reduced NK cell count were 
identified as the independent risk factors for TB occurrence in this cohort.

DOI: 10.3390/jcm15124507
PMCID: PMC13301940
PMID: 42355677

15. Int J Mol Sci. 2026 Jun 15;27(12):5392. doi: 10.3390/ijms27125392.

Evaluating the Performance of Sputum-Based Targeted Sequencing Against 
Mycobacterial Whole-Genome Sequencing in Predicting Tuberculosis Drug 
Resistance.

Tian L(1), Wang N(1), Dai X(1), Chen S(1), Chen H(1), Li J(1), Li C(1), Zhang 
H(1)(2).

Lili Tian, Nenhan Wang, Xiaowei Dai, Shuangshuang Chen, Hao Chen, Jie Li, Chuanyou Li*, Hongtai Zhang*
*Correspondence: lichuanyou@ccmu.edu.cn (Chuanyou Li); hongtaizhang@aliyun.com (Hongtai Zhang)

Author information:
(1)Beijing Center for Disease Prevention and Control, Beijing 100035, China.
(2)School of Public Health, Capital Medical University, Beijing 100069, China.

Direct sputum targeted next-generation sequencing (tNGS) offers rapid resistance 
profiling without culture, but its concordance with isolate-based whole-genome 
sequencing (WGS) and phenotypic drug susceptibility testing (pDST) remains 
unclear. We compared tNGS (direct sputum) and WGS (cultured isolates) for 14 
drugs' resistance prediction in 68 culture-positive tuberculosis specimens, 
using pDST as reference. Performance for lineage concordance was also assessed. 
tNGS showed the highest rifampicin (RIF) sensitivity (90.9%) but the lowest 
specificity (65.2%); WGS achieved the best overall agreement (86.8%). For 
isoniazid, tNGS sensitivity was 82.6% vs. WGS 78.3%, but WGS specificity was 
higher (91.1% vs. 75.6%). tNGS outperformed WGS for ethambutol (EMB) sensitivity 
(80.0% vs. 40.0%). Both methods performed poorly for pyrazinamide (PZA) 
(agreement ~40%). Among 68 specimens, 51.5% had fully concordant resistance 
profiles; tNGS-only variants outnumbered WGS-only variants 2:1. Crucially, tNGS 
and WGS on the same 24 cultured isolates yielded identical results, proving that 
discrepancies arise from culture-driven clonal selection, not technical 
differences. Direct sputum tNGS suggests broader within-host resistance 
diversity that may be missed by culture, whereas WGS offers superior 
specificity. The two methods are complementary, with culture bias being the 
primary source of discordance.
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Tuberculosis (TB) remains a major global public health burden. This study aimed 
to identify differentially expressed messenger RNAs (mRNAs) and circulating 
microRNAs (miRNAs) associated with TB and to validate their potential roles in 
the disease. We performed RNA sequencing (RNA-Seq) on peripheral blood samples 
from 10 patients with active pulmonary TB and 10 healthy controls, using 
peripheral blood mononuclear cells (PBMCs) for mRNA sequencing and plasma for 
miRNA sequencing. Given the exploratory nature of the plasma miRNA data and the 
limitations of the U6 normalization method, the results for circulating miRNAs 
will need to be validated using alternative methods in subsequent experiments. A 
total of 1323 differentially expressed mRNAs and 49 differentially expressed 
miRNAs were identified. Functional annotation of differentially expressed genes 
was conducted using the Database for Annotation, Visualization and Integrated 
Discovery (DAVID), followed by Kyoto Encyclopedia of Genes and Genomes (KEGG) 
pathway enrichment analysis, which revealed two TB-associated pathways: 
"MicroRNAs in cancer" and "Small cell lung cancer." Two key mRNAs-tumor protein 
p53 (TP53) and forkhead box protein P1 (FOXP1)-and one key miRNA 
(hsa-miR-29b-3p) were identified as potential core regulatory factors. Reverse 
transcription-quantitative polymerase chain reaction (RT-qPCR) validation 
confirmed that the expression patterns of these candidate molecules were 
consistent with the RNA-Seq results. Three potential candidate molecules 
associated with TB were ultimately identified, although their disease 
specificity remains to be determined.
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Background/Objectives: Nanopore sequencing is increasingly used in mycobacterial 
diagnostics, where clinical microbiologists and diagnostic laboratories must 
decide when broad metagenomic next-generation sequencing (mNGS) or focused 
targeted next-generation sequencing (tNGS) is most appropriate. This review 
examined reported clinical and laboratory roles of nanopore mNGS and tNGS in 
tuberculosis (TB) and nontuberculous mycobacterial (NTM) settings. Methods: 
Targeted searches of PubMed/MEDLINE, Embase, Web of Science Core Collection, and 
Scopus were refreshed on 4 April 2026. Thirty-five records spanning original 
clinical studies, evidence syntheses, and guideline-context documents were 
included. Results: Nanopore mNGS is most useful for broad organism detection and 
diagnostic rescue in unresolved pulmonary and extrapulmonary presentations, 
particularly when first-line testing is negative, discordant, low-yield, or when 
mixed infection is suspected. Nanopore tNGS appears better aligned with 
predefined TB confirmation and resistance-focused workflows because targeted 
regions allow more standardized interpretation. Agreement is strongest for 
rifampicin- and isoniazid-related resistance targets. In NTM settings, evidence 
is stronger for detection and species identification than for disease-level 
diagnosis. Common implementation constraints include pre-analytical variation, 
contamination control, host-background interference, inconsistent 
bioinformatics, and limited workforce capacity. Conclusions: A practical tiered 
approach is supported in which mNGS is positioned mainly for diagnostic rescue 
and discovery, whereas tNGS is considered for predefined workflows requiring 
standardized target interrogation and resistance-associated mutation reporting 
under local validation and quality systems.
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Tuberculosis (TB) remains a major public health burden in China. Although 
meteorological and environmental factors are recognized to influence TB 
transmission, their non-linear effects and spatiotemporal heterogeneity have not 
been fully elucidated. Based on monthly TB incidence data from 31 provinces in 
China during 2005-2020, this study systematically investigated these effects by 
integrating nine meteorological and air pollution variables within a combined 
machine learning and spatial statistical modeling framework. The results 
indicated that the Extreme Gradient Boosting (XGBoost) model effectively 
captured the complex non-linear relationships between environmental exposure and 
TB incidence. SHAP interpretability analysis identified surface pressure (SP), 
vegetation coverage, and PM2.5 as the key drivers and revealed pronounced 
nonlinear response patterns and threshold effects. In particular, the promoting 
effect of PM2.5 on TB incidence increased sharply at medium-to-high 
concentration levels. To further investigate spatial and temporal 
non-stationarity, Geographically and Temporally Weighted Regression (GTWR) was 
applied. The results demonstrated strong spatiotemporal heterogeneity in driver 
effects across provinces. The influence of PM2.5 showed a consistently positive 
association with TB incidence and exhibited a distinct temporal evolution 
characterized by an initial strengthening before 2015 followed by a weakening 
thereafter, closely aligning with China's air pollution control process. These 
findings provide new insights into the nonlinear and spatiotemporally 
heterogeneous effects of meteorological and environmental factors on TB 
incidence and support the development of more targeted, region-specific TB 
prevention strategies.
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BACKGROUND: Multidrug-resistant Mycobacterium tuberculosis (MDR-TB) poses a 
severe global health threat, yet the contribution of cell envelope barriers to 
intrinsic drug tolerance remains poorly understood. The ABC protein Rv0820 is 
conserved across mycobacteria but functionally uncharacterized, presenting a 
structural paradox: it lacks canonical transmembrane helices, making 
conventional efflux pump function mechanistically implausible.
METHODS: Using CRISPR interference (CRISPRi), we silenced Ms_5779-the 
Mycobacterium smegmatis (M. smegmatis) ortholog of Rv0820-to two graded depths 
(81% and 69% repression) and subjected the resulting strains to systematic 
phenotypic interrogation spanning drug susceptibility, cell envelope 
permeability, biofilm formation, multi-stress tolerance, and macrophage 
infection.
RESULTS: Ms_5779 silencing did not affect growth kinetics but markedly disrupted 
cell envelope integrity, as evidenced by impaired biofilm formation, dissipated 
membrane potential, and increased ethidium bromide permeability. Silenced 
strains exhibited broad-spectrum drug hypersusceptibility across six antibiotic 
classes, with the most striking effect being a 32-fold reduction in norfloxacin 
MIC, alongside heightened sensitivity to oxidative, acidic, and thermal stress. 
In a RAW264.7 macrophage infection model, Ms_5779 silencing attenuated 
intracellular survival, impaired host cholesterol exploitation and foamy 
macrophage induction, and reduced apoptosis induction.
CONCLUSION: Collectively, these findings strongly suggest that Ms_5779/Rv0820 is 
a critical functional contributor indispensable for the maintenance of cell 
envelope integrity, presenting a distinct mechanism from a conventional efflux 
pump. Targeting this essential uncharacterized ABC protein would simultaneously 
compromise the drug permeability barrier and the intracellular niche, nominating 
Rv0820 as a mechanistically distinct therapeutic target for anti-tuberculosis 
drug discovery.
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This report describes a 59-year-old woman with a history of malignancy and 
post-tuberculosis lung disease complicated by chronic cavitary pulmonary 
aspergillosis. She was admitted with worsening hemoptysis and underwent 
bronchial artery embolization. However, she subsequently developed massive 
post-procedural hemoptysis, requiring mechanical ventilation. Sputum metagenomic 
next-generation sequencing detected SARS-CoV-2 and bacterial pathogens, 
prompting Paxlovid treatment for COVID-19 pneumonia. While her respiratory 
symptoms improved, epigastric pain developed. Based on elevated serum 
amylase/lipase and CT-confirmed peripancreatic inflammation, she was diagnosed 
with acute pancreatitis. One year later, pulmonary tuberculosis and liver 
metastasis recurred. This case highlights acute pancreatitis temporally 
associated with COVID-19 pneumonia in a patient with multiple competing risk 
factors. Further, this case underscores the diagnostic complexity of structural 
lung disease with overlapping infections such as COVID-19 and stresses on the 
need for long-term surveillance.
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BACKGROUND: Incomplete adherence to tuberculosis treatment increases the risk of 
delayed sputum culture conversion in the community, as well as elevated risks of 
treatment failure, recurrence, and the development or amplification of drug 
resistance. Through network meta-analysis, we aimed to comprehensively analyze 
the effects of digital health interventions for patients with tuberculosis.
METHODS: PubMed, Cochrane Library, Embase and Web of Science for randomized 
controlled trails that examined the efficacy of digital health intervention for 
tuberculosis treatment up to 18 May 2026. The main outcome included treatment 
success and adherence. Stata (version 17) and R software (version 4.3.1) were 
used for the data analysis.
RESULTS: From 17,643 publications, we included 29 randomized controlled trials 
involving 17,800 participants for quantitative analysis. Overall, digital health 
interventions showed a statistically higher treatment success rate than directly 
observed therapy (RR 1.03; 95% CI 1.00-1.07). Then a network meta-analysis of 
each intervention was conducted. Regarding treatment success, apart from video 
observed therapy showing significantly better outcomes compared to directly 
observed therapy (RR 1.18; 95% CI 1.02-1.37) and double-way short message 
service (RR 0.80; 95% CI 0.67-0.95), there was no statistically significant 
difference observed between medication event reminder monitor systems, monitors, 
single-way short message services, double-way short message service, video 
observed therapy, phone calls, and directly observed therapy. In terms of 
adherence, video observed therapy also demonstrated significantly higher 
adherence rates compared to other interventions. Additionally, video observed 
therapy was ranked as the top digital health intervention for achieving both 
treatment success and adherence.
CONCLUSION: Video observed therapy has excellent effects on treatment success 
and adherence than other digital health interventions. Given its excellent 
efficacy, video observed therapy should be given more prominence in clinical 
care, especially for individuals with low adherence, where resources allow.
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PURPOSE: To examine the association of diabetes mellitus (DM) and nutritional 
status with the levels of Aspergillus IgG and diagnosis of chronic pulmonary 
aspergillosis (CPA) in patients with pulmonary tuberculosis.
PATIENTS AND METHODS: This retrospective study included hospitalized patients 
with pulmonary tuberculosis who received Aspergillus IgG testing at the Fifth 
People's Hospital of Suzhou between February 2019 and August 2023. The patients 
were divided into DM and non-DM groups based on established diagnostic markers, 
including fasting plasma glucose (FPG), glycated hemoglobin (HbA1c), or the 
clinical history of antidiabetic treatments. DM, body mass index (BMI), serum 
albumin, blood Aspergillus IgG, and CPA diagnostic information were collected 
from the patient charts.
RESULTS: This study included 1087 patients, including 188 who had DM. The 
overall proportion of patients diagnosed with CPA was 9.6% (17.6% in DM vs. 7.9% 
in non-DM). The overall detection rate of Aspergillus IgG >80 AU/mL was 24.1% 
(25.5% in DM vs. 23.8% in non-DM). The multivariable analysis showed that BMI 
<18.5 kg/m2 (OR=1.827, 95% CI: 1.160-2.876, p=0.009), DM (OR=2.718, 95% CI: 
1.694-4.361, p<0.001), obsolete pulmonary tuberculosis (OR=4.644, 95% CI: 
2.658-8.115, p<0.001), and albumin <35 g/L (OR=1.943, 95% CI: 1.264-2.987, 
p=0.002) were independently associated with CPA. Furthermore, the proportion of 
confirmed CPA in those with DM and/or BMI <18.5 kg/m2 was higher than in non-DM 
patients with BMI <18.5 kg/m2 (15.3% vs. 5.8%, p<0.001), while the rate in the 
DM and/or albumin <35 g/L group was higher than the non-DM with albumin ≥35 g/L 
group (14.9% vs.5.9%, p<0.001).
CONCLUSION: BMI <18.5 kg/m2, DM, obsolete pulmonary tuberculosis, and albumin 
<35 g/L were independently associated with CPA in patients hospitalized for 
tuberculosis. Screening and early intervention for CPA should be strengthened in 
this high-risk population.
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BACKGROUND: Intestinal tuberculosis (ITB) most commonly involves the ileocecal 
region. Isolated sigmoid colonic tuberculosis complicated by a colovesical 
fistula is extremely rare and may closely mimic colorectal malignancy or Crohn's 
disease (CD).
CASE PRESENTATION: A 73-year-old man presented with subacute diarrhea, fever, 
and lower urinary tract symptoms. Laboratory tests showed markedly elevated 
inflammatory markers and anemia. Cross-sectional imaging demonstrated segmental 
thickening of the sigmoid colon, pericolic lymphadenopathy, multiple serous 
effusions, and findings consistent with a colovesical fistula, including bladder 
wall disruption and intravesical gas. Colonoscopy revealed a circumferential 
stenosing lesion with irregular ulceration, raising strong suspicion for 
colorectal malignancy or CD.
DIAGNOSTIC ASSESSMENT AND INTERVENTION: Initial histopathology showed only mixed 
inflammatory cell infiltration without granulomas or malignant cells, and 
empirical antimicrobial therapy failed to control the fever. Given the positive 
immunological testing for tuberculosis and persistent clinical suspicion, 
acid-fast bacilli staining and metagenomic next-generation sequencing (mNGS) 
were performed on colonic biopsy tissue. Acid-fast bacilli were detected, and 
mNGS identified Mycobacterium tuberculosis complex, confirming ITB. Standard 
anti-tuberculosis therapy was initiated, leading to rapid clinical improvement, 
complete endoscopic mucosal healing, and radiological resolution of the 
colovesical fistula.
CONCLUSION: This case highlights that ITB can present as an isolated tumor-like 
sigmoid lesion complicated by fistula formation. When routine histology is 
nondiagnostic, especially in the absence of granulomas, integration of imaging, 
immunological testing, special staining, and molecular diagnostics may be 
crucial for early diagnosis, avoidance of misdiagnosis, and timely targeted 
treatment.
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PURPOSE: Diagnosing pulmonary tuberculosis (PTB) in children remains challenging 
due to its often non-specific clinical presentation. Early detection enables 
timely treatment initiation. This study aimed to develop and validate a 
predictive model to distinguish PTB from Streptococcus pneumoniae pneumonia 
(SPP) in children.
METHODS: Lung CT images were obtained from 52 children with PTB and 80 with SPP, 
from which 1,023 radiomic features were extracted. The data were randomly split 
into training and test sets at a 7:3 ratio. Variance threshold, univariate 
analysis, and LASSO regression were applied sequentially to select the key 
radiomic features. Subsequently, an XGBoost model integrating clinical factors 
and radiomic features was constructed. The SHAP method was used to interpret the 
model and its decision process.
RESULTS: After feature selection, six radiomic features and three clinical 
features were retained for model construction. The combined radiomic-clinical 
model outperformed both the clinical-only and radiomic-only models. Its AUC was 
0.981 in the training cohort and 0.897 in the test cohort. The clinical model 
achieved AUCs of 0.955 and 0.784, and the radiomic model achieved 0.868 and 
0.865, respectively. SHAP summary and waterfall plots illustrated the 
contribution of each feature to the predictions.
CONCLUSION: The SHAP-XGBoost radiomic-clinical model accurately distinguished 
PTB from SPP in children. It may offer a non-invasive and efficient tool to 
support clinical decision-making.
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BACKGROUND: Pulmonary tuberculosis (PTB) is increasingly recognized as a major 
precursor of chronic obstructive pulmonary disease (COPD). However, validated 
tools to predict the risk of COPD following PTB cure remain limited. Early 
identification of individuals at high risk is essential to facilitate targeted 
follow-up and preventive interventions.
METHODS: This prospective cohort study was conducted at Hunan Chest Hospital. 
Adults with newly diagnosed PTB who completed standard anti-tuberculosis 
treatment were enrolled between January and June 2023 and followed until June 
2025. Follow-up assessments were performed monthly during the first 3 months, 
quarterly from months 6 to 12, and every 6 months thereafter, with standardized 
evaluation of respiratory symptoms and lung function. Incident COPD was defined 
as a post-bronchodilator FEV1/FVC ratio <0.70. Candidate predictors spanning 
demographic, clinical, inflammatory, and immunological domains were initially 
screened using random forest ranking and least absolute shrinkage and selection 
operator regression, followed by multivariable logistic regression. A prediction 
model was developed and internally validated using bootstrap resampling. 
Calibration was assessed using calibration plots with 1000 bootstrap iterations, 
and clinical utility was evaluated by decision curve analysis.
RESULTS: During follow-up, 83 of 324 participants (25.6%) developed COPD. Older 
age (≥65 years), active smoking, cavitary PTB, invasive fungal disease, dyspnea, 
an elevated systemic immune-inflammation index (SII), and a reduced CD4⁺/CD8⁺ 
T-cell ratio were independently associated with COPD development. A prediction 
model incorporating these seven variables demonstrated good discrimination, with 
an area under the receiver operating characteristic curve of 0.806 (95% CI: 
0.751-0.861), and satisfactory calibration. Internal validation yielded a 
bootstrap-corrected concordance index of 0.787, indicating favorable clinical 
utility across a broad range of decision thresholds.
CONCLUSION: More than one-quarter of patients developed COPD after PTB cure, 
highlighting the substantial burden of post-tuberculosis respiratory sequelae. 
The proposed prediction model enables individualized risk stratification and may 
support early surveillance and targeted preventive strategies, extending post-TB 
care beyond microbiological cure to long-term respiratory outcomes.
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Mycobacterium tuberculosis (Mtb) secretes the low molecular weight protein 
tyrosine phosphatase B (PtpB), which disrupts key host innate immune defenses. 
This review synthesizes current knowledge regarding PtpB, highlighting its 
unique structural features, including a ubiquitin-activated dynamic lid that 
regulates its catalytic activity toward diverse substrates. PtpB is known to 
suppress pro-inflammatory cytokine production by dephosphorylating essential 
components of the MAPK and JAK-STAT signaling pathways. Additionally, upon 
activation by host ubiquitin, PtpB directly dephosphorylates plasma membrane 
lipids such as phosphatidylinositol 4-phosphate (PI4P) and phosphatidylinositol 
4,5-bisphosphate [PI (4,5)P2], thereby inhibiting the plasma membrane 
localization of gasdermin D and blocking pyroptosis. This review further 
evaluates the translational potential of targeting PtpB, emphasizing the 
discovery and structural characterization of potent, selective inhibitors. 
Ultimately, PtpB emerges as an attractive target for novel host-directed 
therapies against tuberculosis, especially in the face of rising drug 
resistance.
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INTRODUCTION: To investigate the factors causing delays in medical treatment for 
elderly patients with pulmonary tuberculosis over various time periods.
METHODOLOGY: Data were collected from 7,821 elderly individuals aged 60 and 
above diagnosed with pulmonary tuberculosis between 2015 and 2023. Univariate 
and multivariate regression analyses were performed to examine the 
characteristics and influencing factors associated with delays in seeking 
medical care.
RESULTS: The median delay time for elderly patients with pulmonary tuberculosis 
in Ningbo was 17 days, with a delay rate of 55.06%. Comparative analysis 
revealed that farmers and individuals from less economically developed areas 
faced higher risks of delay (OR = 1.097, 95% CI: 1.002-1.202; OR = 1.231, 95% 
CI: 1.120-1.354). Notably, the risk of delayed medical treatment decreased from 
2020 to 2023 (OR = 0.793, 95% CI: 0.725-0.869) and among males (OR = 0.813, 95% 
CI: 0.735-0.901), compared to the period from 2015 to 2019 and females.Among 
various sources, health examination patients had a lower risk than referral 
patients (OR = 0.486, 95% CI:0.329-0.719), while those from other sources showed 
higher risk compared to referred patients (OR = 3.362, 95% CI:1.118-10.113 ). 
Additionally, there was a significant age difference between patients with and 
without delays (Z =-2.725 ,P = 0.006 ).
CONCLUSIONS: Elderly patients with pulmonary tuberculosis often face delays in 
treatment. Contributing factors include being female, farmer, living in less 
developed areas, receiving referrals, and the years 2015-2019.

© 2026. The Author(s).

DOI: 10.1186/s41043-026-01361-3
PMCID: PMC13282880
PMID: 42323665 [Indexed for MEDLINE]

28. J Dig Dis. 2026 Jun 19. doi: 10.1111/1751-2980.70057. Online ahead of print.

Pancreatic Tuberculosis Complicated With Duodenal Bulb Fistula Mimics Walled-Off 
Necrosis: A Case Report.

Yan Y(1), Xiong HF(1).

Yao Yan, Hui Fang Xiong*
*Correspondence: Hui Fang Xiong (ndyfy03426@ncu.edu.cn)

Author information:
(1)Department of Gastroenterology, Jiangxi Provincial Key Laboratory of 
Digestive Diseases, Jiangxi Clinical Research Center for Gastroenterology, 
Digestive Disease Hospital, The First Affiliated Hospital, Jiangxi Medical 
College, Nanchang University, Nanchang, Jiangxi Province, China.

We described a female patient whose abdominal imaging revealed a suspicious 
malignant mass in the neck of the pancreas, accompanied by signs of pancreatitis 
and walled-off necrosis. The diagnosis of granulomatous inflammation was 
ultimately established via endoscopic ultrasound-guided fine-needle biopsy 
(EUS-FNB), with subsequent special staining and polymerase chain reaction 
confirming pancreatic tuberculosis. This case underscores the value of EUS-FNB 
in obtaining high-quality tissue samples, accurately targeting pancreatic 
lesions, avoiding unnecessary surgery, and enabling prompt and appropriate 
treatment planning. Pancreatic histopathological image: HE stain, ×40.
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Patients with Tuberculosis (TB) face a significantly increased risk of 
myocardial infarction (MI). Diagnosis is challenging, however, due to 
overlapping clinical symptoms between MI and TB. To address this clinical 
problem, we developed an integrated diagnostic strategy combining a biomarker 
panel with a high-throughput suspension array platform. Using a training cohort 
of 1389 TB patients, a four-biomarker model comprising high-sensitivity cardiac 
troponin I (hs-cTnI), myoglobin (Myo), creatine kinase isoenzyme MB (CK-MB), and 
interleukin-6 (IL-6) was established, demonstrating superior diagnostic 
performance (area under the curve, 0.98) compared to single-marker hs-cTnI. To 
detect the four-biomarker panel simultaneously, a suspension array was 
constructed using dual fluorescent protein (DsRed-Clover)-encoding microbeads, 
yielding 60 resolvable clusters. The assay exhibited excellent analytical 
sensitivity across broad dynamic ranges for IL-6 (1.0 fg/mL-5.0 ng/mL; limit of 
detection (LOD), 0.7 fg/mL), hs-cTnI (3.3 fg/mL-10 ng/mL; LOD 3.3 fg/mL), Myo 
(10.0 pg/mL-100.0 ng/mL; LOD 5.0 pg/mL), and CK-MB (10.0 pg/mL-2.0 μg/mL; LOD 
1.4 pg/mL). The results from serum and whole blood samples correlated strongly 
with a commercial electrochemiluminescence immunoassay. An independent 
validation cohort of 224 patients confirmed exquisite diagnostic performance, 
with 97.7% sensitivity, 93.3% specificity, and 94.2% accuracy, and longitudinal 
monitoring further confirmed the utility for tracking MI progression. This 
sensitive, cost-effective, and rapid platform completes detection within 
approximately 30 min with a 200 μL sample and offers a promising solution for 
early, precise MI diagnosis in TB patients.
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PURPOSE: Thoracic spinal tuberculosis (TSTB) can lead to vertebral destruction, 
spinal instability, and neurological deficits. Paraplegia is one of its most 
severe manifestations, yet a concise and clinically interpretable framework for 
assessing neurological severity at presentation remains lacking.
METHODS: We retrospectively reviewed 148 patients with thoracic spinal 
tuberculosis who underwent surgery at a tertiary referral centre between 2019 
and 2024. Clinical, laboratory, and imaging variables associated with paraplegia 
at presentation were evaluated using logistic regression analysis. A 
clinical-imaging severity stratification framework was subsequently developed 
using routinely available preoperative variables. Model discrimination and 
calibration were assessed using receiver operating characteristic analysis and 
bootstrap resampling, and LASSO regression was performed as a sensitivity 
analysis.
RESULTS: Among 148 patients, 54 (36.5%) presented with paraplegia. In 
complete-case multivariable analysis (n = 113), lower body mass index (BMI) (OR 
0.79, 95% CI 0.67-0.92; P = 0.004), longer duration of neurological impairment 
(OR 1.06 per week, 95% CI 1.01-1.11; P = 0.010), and higher compression grade 
(OR 2.47, 95% CI 1.50-4.07; P < 0.001) were independently associated with 
paraplegia. A framework incorporating age, BMI, duration of neurological 
impairment, and compression grade demonstrated acceptable discrimination (AUC 
0.903, 95% CI 0.85-0.96) and calibration within the development cohort. Internal 
validation showed generally consistent performance.
CONCLUSIONS: In surgically treated patients with thoracic spinal tuberculosis, 
prolonged neurological symptom duration, greater compression severity, and lower 
BMI were independently associated with paraplegia at presentation. The proposed 
framework, based on routinely available variables, may support structured 
assessment of neurological severity in patients with thoracic spinal 
tuberculosis.
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Whole β-glucan particles modulate BCG-induced macrophage and CD4(+) T-cell 
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Tuberculosis (TB) remains a major global health burden, and Bacille 
Calmette-Guérin (BCG) provides inconsistent protection against adult pulmonary 
disease. Adjuvant strategies to enhance BCG efficacy are urgently needed. Here 
we show that whole β-glucan particles (WGP) enhance BCG-induced immune responses 
and improve protection against mycobacterial challenge. In vitro, WGP enhances 
macrophage functions associated with antigen processing during BCG exposure, 
including phagocytosis, lysosomal acidification, intracellular degradation, and 
the upregulation of MHC-II/CD80/CD86. WGP co-exposure partially attenuates the 
early IL-10 response induced by BCG. Mechanistically, whole β-glucan particles 
activate the Dectin-1-JAK1-STAT1 pathway, and disruption of this axis reduces 
MHC-II upregulation and impairs macrophage-supported OT-II CD4+ T-cell 
proliferation and IFN-γ production. In vivo, using female wild-type and Dectin-1 knockout C57BL/6 J mice, we find that split-site administration of WGP and BCG 
is better tolerated than same-site mixing and is associated with a less 
inflammatory early pulmonary myeloid profile. Under this optimized regimen, WGP 
plus BCG enhances CD4+ memory-associated responses and improves bacterial 
control while reducing lung inflammation in a Mycobacterium tuberculosis H37Ra 
challenge model. These findings support further evaluation of WGP as an adjunct 
candidate for BCG-based vaccination strategies and may inform the development of 
improved tuberculosis vaccines.
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