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Objectives: Severe tuberculosis, characterized by high mortality and disability rates, presents a significant challenge in the prevention and treatment of the disease. The pathogenesis of this severe form of tuberculosis remains largely elusive. While numerous studies have established a link between host gene polymorphisms and susceptibility to tuberculosis, there is a paucity of researchon genetic susceptibility specifically related to severe TB. This study delves deeper into the relationship between host gene polymorphisms and severe tuberculosis, and provides functional verification of dual-luciferase reporter genes.
Methods: The study encompassed Han Chinese tuberculosis patients, aged between 15 and 45 years (both inclusive),who were treated at the West China Hospital, a subsidiary of Sichuan University, from January 2013 to December 2020. A total of 558 severe and 579 mild tuberculosis cases were selected for a case-control analysis. Two Tag SNPs sites within the FTO gene were identified to explore the correlation between gene polymorphism and tuberculosis severity. The identified SNPs loci associated with TB severity in the association analysis. Predicting the function of loci associated with tuberculosis severity and completing dual-luciferase reporter gene functional validation.
Results: The correlation analysis revealed that the minor allele G of FTO rs16952730 is associated with a decreased risk of severe tuberculosis (ORa 0.828, 95% CI 0.691-0.993, Pa=0.041). In contrast, the GG genotype was found to be associated with a lower risk of severe tuberculosis compared to the AA genotype (ORa 0.636, 95% CI 0.421-0.961, Pa=0.032). The genetic model analysis also indicated that the additive model was associated with a reduced risk of severe tuberculosis (ORa 0.834, 95% CI 0.698-0.996, Pa=0.045). During the functional validation of the dual luciferase reporter gene, a comparative analysis was conducted between the rs16952730-PGL3-promoter-AA and rs16952730-PGL3-promoter-GG recombinant plasmids. This comparison unveiled a statistically significant variance in the relative luciferase expression activity, evidenced by a P value of 0.00295.
Conclusions: The FTO gene rs16952730 may serve as a potential functional locus influencing gene expression, potentially correlating with the severity of tuberculosis.
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Background Linezolid (LZD), a pivotal agent in the treatment of tuberculosis (TB), is constrained by its adverse event (AE) profile. Contezolid (CZD), an innovative oxazolidinone derivative approved in China in 2021 for complicated skin and soft tissue infections, has been designed to refine the chemical structure of LZD, preserving its robust antimicrobial potency while mitigating toxic AEs. The present study assesses the efficacy and safety of CZD in the real-world management of TB. 
Methods A retrospective analysis of patients who were off-label prescribed CZD for TB treatment across three hospitals in southern China between September 2022 and October 2024 was conducted. Demographic clinical details of the patients were retrieved and analyzed. 
Results The study included 38 adults (11 female, 27 male) with an average age of 53.03 years. Of these, 63.2% had been diagnosed with drug-resistant TB. The majority of patients (73.7%, 28/38) initially received LZD-based regimens and were subsequently switched to CZD due to intolerable AEs, which were typically myelosuppression and neuropathy of Grade 2 or 3 severity; after at least one month on CZD-containing regimens, LZD-related AEs resolved or improved in 60.7% (17/28) of cases. 10 patients were initiated on CZD due to specific health considerations. Clinical responses that included safety and efficacy were observed in the majority of patients (97.4%, 37/38), including those who initially received LZD-based regi mens (96%,27/28). Overall, 84.2% of patients completed treatment, and no patient discontinued CZD due to drug-related adverse events. 
Conclusion The findings of this study indicate that CZD may be an efficacious and safe treatment option for TB, particularly for patients with severe comorbidities and LZD-intolerable. Further large-scale randomized trials are needed to confirm these results
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BACKGROUND: Traditional anti-tuberculosis (TB) treatments have limitations. 
Host-directed therapy (HDT), which boosts the immune response, presents a new 
treatment approach. This study aimed to identify a new host defense factor 
against tuberculosis, understand its mechanism, and evaluate its potential as an 
HDT target.
RESULTS: Polo-like kinase 2 (PLK2) was discovered as a novel host restriction 
factor that increases during Mycobacterium tuberculosis infection. It limited 
bacterial survival by activating the p38 MAPK pathway and enhancing reactive 
oxygen species (ROS) production. Additionally, the histone deacetylase inhibitor 
trichostatin A (TSA) served as a PLK2 agonist, boosting PLK2 levels and 
decreasing bacterial load in vitro and in vivo.
CONCLUSION: This study identifies PLK2 as a crucial defense against 
tuberculosis, working through the p38-ROS axis. Targeting this pathway with TSA 
shows promise for HDT, offering a new strategy and target for tuberculosis 
treatment.
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A 40-year-old woman on peritoneal dialysis for 3 years presented with febrile 
peritonitis. Metagenomic next-generation sequencing (mNGS) confirmed 
Mycobacterium tuberculosis complex in ascitic fluid, leading to prompt 
anti-tuberculosis therapy. She initially improved but developed ultrafiltration 
failure 15 months later and transitioned to hemodialysis. At 18 months, she 
developed bowel obstruction, bloody ascites, and characteristic imaging and 
laparoscopic findings of encapsulating peritoneal sclerosis (EPS). Despite 
supportive care, she deteriorated and died 30 months after tuberculosis 
peritonitis diagnosis. This case highlights that mNGS enables rapid diagnosis of 
tuberculous peritonitis when conventional tests are inconclusive, and that 
tuberculosis peritonitis may serve as a potent inflammatory trigger for EPS even 
after peritoneal dialysis cessation. Early recognition and timely intervention 
may improve outcomes.
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Transmission of tuberculosis (TB) among human population depends on an 
individual's infectiousness, which is further determined by the concentration of 
Mycobacterium tuberculosis (Mtb) in the body. Additionally, Mtb is resistant to 
dryness, cold, acidic, and alkaline environments and can survive in acidic and 
alkaline environments for 4-5 years. Mtb in the environment plays a significant 
role in TB transmission and should not be overlooked. To investigate the 
epidemiologic relationships among pathogens, hosts, and the environment, we 
first develop a multiscale TB model that includes multiple transmission routes 
(human-to-human and environment-to-human) and links Mtb-immune response 
interactions to TB transmission in population. We comprehensively analyze the 
dynamic properties of the fast system, slow system, and full system. Analysis 
results reveal that coupling bacterial processes within-host with transmission 
mechanisms between-host can trigger diverse complex behaviors, including both 
forward and backward bifurcation phenomena. This implies that thresholds 
routinely used to control TB infection or eliminate Mtb from an epidemiological 
or immunological perspective may fail under specific conditions; that is, even 
if the basic reproduction number R0 is less than 1, endemic equilibria may still 
exist in the system. Second, from a microtherapeutic point of view, we establish 
an impulsive time-delayed differential equation to characterize the actual 
medication regimen for TB. The basic reproduction number R0' is defined as the 
spectral radius of a linear integral operator. Then, we show that R0' is a 
critical parameter that determines the persistence of the model. More precisely, 
if R0' < 1 , the disease-free periodic solution is globally attractive; if 
R0' > 1 , the disease is uniformly persistent. Finally, we employ numerical 
methods to elucidate the interactions between population transmission dynamics 
and pathogen dynamics. Specifically, the basic reproduction number R0 of the 
full system increases rapidly with the rise in Mtb release rate, while its 
change is relatively slower with an increase in the immune rate. These results 
highlight the dominant role of chemotherapy, with immunotherapy playing only a 
supporting role.

© 2026. The Author(s), under exclusive licence to Springer-Verlag GmbH Germany, 
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BACKGROUND: The rising global incidence of nontuberculous mycobacterial 
pulmonary disease (NTM-PD) and its significant overlap with pulmonary 
tuberculosis (PTB) in symptoms and imaging pose a major diagnostic challenge, 
often leading to misdiagnosis and inappropriate treatment. A reliable 
pre-culture predictive tool is urgently needed.
METHODS: In this retrospective cross-sectional study, we analyzed consecutive 
hospitalized patients with microbiologically confirmed NTM-PD (n = 145) or PTB 
(n = 206) from January 2021 to December 2023. Demographic, clinical, 
comorbidity, laboratory, and high-resolution CT (HRCT) data were collected. 
Least Absolute Shrinkage and Selection Operator (LASSO) regression with 10-fold 
cross-validation was used for feature selection. Selected variables were 
incorporated into a multivariate logistic regression model to construct a final 
prediction model. Model performance was evaluated by area under the receiver 
operating characteristic curve (AUC), calibration (Hosmer-Lemeshow test, 
calibration plot), and internal validation via 1,000 bootstrap resamples. 
Clinical utility was assessed using decision curve analysis (DCA).
RESULTS: The LASSO regression identified six independent predictors for the 
final model: older age, female gender, absence of diabetes mellitus, presence of 
bronchiectasis, presence of chronic obstructive pulmonary disease (COPD), and 
presence of lung cavitation on HRCT. The model demonstrated good discrimination 
with an AUC of 0.846 (95% CI, 0.805-0.877) and excellent calibration 
(Hosmer-Lemeshow test, p = 0.949). Bootstrap internal validation yielded an 
optimism-corrected concordance index of 0.830. DCA confirmed the model's 
clinical net benefit across a wide range of threshold probabilities.
CONCLUSION: We developed and internally validated a parsimonious six-variable 
prediction model that effectively differentiates NTM-PD from PTB. Incorporating 
objective feature selection (LASSO) and rigorous validation, this tool can aid 
clinicians in raising early suspicion for NTM-PD, optimizing diagnostic 
pathways, and preventing misdiagnosis while awaiting culture results.
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BACKGROUND: Tuberculosis (TB) caused 1.23 million deaths in 2024, with accurate 
diagnosis hampered by population heterogeneity and limited biomarker 
generalizability. We developed an integrative framework combining multi-cohort 
transcriptomics and machine learning to identify host-derived transcriptional 
signatures of active TB.
METHODS: Five transcriptomic datasets (GSE83456, GSE107995, GSE158802, GSE19435, 
GSE25534) comprising 529 samples were analyzed. After standardized 
preprocessing, we performed differential expression analysis, inverse 
variance-weighted meta-analysis, and single-sample gene set enrichment analysis 
(ssGSEA) for three KEGG pathways. Machine learning classifiers were developed 
using logistic regression with SHapley Additive exPlanations (SHAP)-based 
interpretability.
RESULTS: Meta-analysis identified 108 core differentially expressed genes (80 
upregulated, 28 downregulated) conserved across all cohorts. Upregulated genes 
showed significant enrichment in interferon signaling, antigen presentation, and 
chemokine activity. Pathway analysis revealed modest downregulation in NF-κB 
signaling (fold-change: -0.023, p = 0.02), antigen presentation (fold-change: 
-0.026, p = 0.08), tuberculosis pathway (fold-change: -0.023, p = 0.05). Machine 
learning classifiers achieved excellent discrimination with cross-validated AUCs 
of 0.85-0.94 (mean: 0.89 ± 0.04), maintaining balanced sensitivity (82-91%) and 
specificity (85-93%). SHAP analysis identified interferon-stimulated genes 
(STAT1, IFITM1), chemokine receptors (CXCL10, CXCL9), and MHC class II molecules 
(HLA-DRA) as top predictive features, underscoring the biological relevance of 
the human host response to Mycobacterium tuberculosis.
CONCLUSION: Our integrative framework identifies a conserved 347-gene 
transcriptional signature and three key immune pathways that transcend 
population and technical heterogeneity. The high diagnostic accuracy and 
biologically interpretable feature sets provide validated biomarkers for TB 
diagnosis and support clinical translation toward precision medicine approaches 
in global TB control.
CLINICAL TRIAL REGISTRATION: https://www.chictr.org.cn/, identifier 
ChiCTR2300074328.
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Bovine tuberculosis (bTB) diagnostics are frequently hindered by the structural 
instability and insolubility of recombinant multi-epitope proteins in 
prokaryotic expression systems. To address this, we developed an integrated 
strategy combining immunoinformatics with the ProteinMPNN deep learning 
framework. We constructed a fusion protein utilizing B-cell epitopes from MPB70 
and MPB83, where ProteinMPNN was employed to redesign non-epitope scaffolds for 
optimized thermodynamic stability. The structural integrity was verified via 
200-ns molecular dynamics (MD) simulations. MD analysis revealed the redesigned 
construct transitions into a rigid, compact native state with a stable 
hydrophobic core. Validating this in silico design, the optimized protein 
achieved high-yield soluble expression in Escherichia coli, eliminating 
inclusion body formation. The resulting indirect ELISA demonstrated 96.30% 
sensitivity and 98.61% specificity, showing excellent concordance (Cohen's 
κ > 0.9) with standard assays. This study demonstrates that deep learning-based 
sequence redesign effectively resolves solubility bottlenecks in antigen 
engineering, providing a robust, scalable tool for precision bTB surveillance.
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OBJECTIVE: To understand the spatiotemporal distribution characteristics, 
epidemiological features, and long-term trends in the incidence of pulmonary 
tuberculosis in Jining City from 2010 to 2024, and to provide scientific 
evidence for the formulation of targeted prevention and control strategies.
METHODS: Spatial autocorrelation and spatiotemporal scan analyses were used to 
study the spatial distribution characteristics and spatiotemporal clustering of 
tuberculosis incidence in Jining City. The Joinpoint regression and 
age-period-cohort models were employed to analyze the long-term trends of 
tuberculosis incidence, as well as the impact of age, period, and birth cohort.
RESULTS: From 2010 to 2024, 43,816 tuberculosis cases were reported in Jining 
City, with an overall average annual incidence rate of 35.31 per 100,000. Global 
spatial autocorrelation showed that cases were randomly distributed in most 
years, with significant clustering only in 2010, 2016, and 2019. Local 
autocorrelation analysis indicated that the central and southwestern areas of 
Jining City exhibited low-low clustering, while the northern and northeastern 
areas showed high-low and high-high clustering. Spatiotemporal scan analysis 
further detected various spatiotemporal clusters in certain regions, including 
Sishui County, Qufu City, Wen Shang County, and Jiaxiang County. The Joinpoint 
regression model indicated a significant downward trend in incidence across all 
groups, with the fastest average decrease observed among males. The 
age-period-cohort model showed that age, period, and cohort all significantly 
influenced the incidence of tuberculosis. Net drift and local drift values 
confirmed a declining trend, with the slowest decrease in the 20-24 age group. 
The age effect demonstrated an initial rise followed by a decline in incidence 
rate, peaking in the 20-24-year age group; the period effect showed a declining 
trend in tuberculosis risk over time in Jining City; the cohort effect indicated 
that the later the birth cohort, the lower the risk of developing tuberculosis.
CONCLUSION: Although the incidence of tuberculosis in Jining City is on a 
declining trend, localized hotspots and certain spatiotemporal clusters have 
been identified in specific counties and periods. Furthermore, the disease 
incidence is influenced by factors such as age, period, and cohort. Further 
targeted measures should be taken to curb disease spread.
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BACKGROUND: Trends in the incidence of bacteriologically confirmed pulmonary 
tuberculosis (PTB), a primary source of transmission, are important for targeted 
prevention and control. Hunan Province is a high-PTB-burden region in China. 
However, conventional trend analyses cannot separate the independent effects of 
age, period, and birth cohort, and this question has not been specifically 
examined in Hunan Province.
METHODS: Using PTB surveillance data from Hunan Province (2009-2023), this study 
combined joinpoint regression and an age-period-cohort (APC) model to assess 
long-term trends in the reported incidence of bacteriologically confirmed PTB 
and quantify the independent effects of age, period, and birth cohort.
RESULTS: Over the study period, the age-standardized reported incidence of 
bacteriologically confirmed PTB declined (average annual percent change [AAPC], 
-2.20%). This decrease was more marked among males (AAPC, -2.54%), whereas the 
decline among females was not statistically significant. The decline plateaued 
after 2017, with an inflection point in 2020. APC analysis indicated a bimodal 
age pattern, with peaks in the 20-24 and 80-84-year age groups. The increase in 
incidence with age was greatest in the oldest age group. The period effects were 
statistically significant. The post-2017 plateau may be associated with changes 
in diagnostic practices and/or reporting, and the 2020 inflection point 
coincided with the COVID-19 pandemic. Cohort effects showed that risk peaked in 
the 1949-1953 birth cohort and then declined steadily; however, among females, 
cohorts born after 1994 showed early indications of a possible increasing risk.
CONCLUSION: APC analysis of bacteriologically confirmed PTB in Hunan Province 
showed a shifting epidemiology. These findings suggest that tuberculosis control 
efforts should prioritize the increasing burden in older adults and closely 
monitor younger female cohorts for possible increases in risk. These results may 
help refine interventions for high-risk groups and optimize surveillance 
strategies.

Copyright © 2026 Huang, Wang, Zheng, Liu, Bai, Liang, Xu, Yu, Wan, Liu, Yao and 
Ming.

DOI: 10.3389/fpubh.2026.1755269
PMCID: PMC13076523
PMID: 41988567 [Indexed for MEDLINE]

11. J Thorac Dis. 2026 Mar 31;18(3):256. doi: 10.21037/jtd-2025-aw-2264. Epub 2026 Mar 24.

Efficacy and safety of glycopyrrolate/formoterol fumarate metered dose inhaler 
in patients with tuberculosis-associated chronic obstructive pulmonary disease: 
study protocol for a randomised controlled trial.

Wu F(#)(1), Huang S(#)(1), Lei M(#)(2), Deng Z(3), Wan Q(1), Tang G(1), Zhou 
K(1), Liang X(4), Abduwaiti T(4), Turgon R(4), Zhang K(4), Turgon K(4), Li Y(4), 
Li H(1), Zou W(4)(5).

Fan Wu, Suyin Huang, Ming Lei, Zhishan Deng, Qi Wan, Gaoying Tang, Kunning Zhou, Xiaoyan Liang, Tuxunguli Abduwaiti, Reyihanguli Turgon, Kaiqing Zhang, Kailibinur Turgon, Yanni Li, Haiqing Li, Weifeng Zou*
*Correspondence to: Prof. Weifeng Zou, Email: szwei555@163.com.

Author information:
(1)State Key Laboratory of Respiratory Disease & Guangzhou Institute of 
Respiratory Health & National Clinical Research Center for Respiratory Diseases 
& National Center for Respiratory Medicine, The First Affiliated Hospital of 
Guangzhou Medical University, Guangzhou, China.
(2)Guangzhou Eighth people's Hospital, Guangzhou Medical University, Guangzhou, 
China.
(3)Department of Pulmonary and Critical Care Medicine, Hengqin Hospital, The 
First Affiliated Hospital of Guangzhou Medical University, Zhuhai, China.
(4)People's Hospital of Shufu, Kashi, China.
(5)State Key Laboratory of Respiratory Disease, Guangzhou Chest Hospital, 
Guangzhou, China.
(#)Contributed equally

BACKGROUND: Clinical trials have shown that glycopyrrolate/formoterol fumarate 
improves lung function in patients with chronic obstructive pulmonary disease 
(COPD) caused by tobacco exposure. Although tuberculosis-associated COPD has 
worse respiratory health outcomes than smoking-associated COPD, no clinical 
trials have determined whether pharmacological intervention is effective. We 
designed a clinical trial to evaluate the safety and efficacy of 
glycopyrrolate/formoterol fumarate for the treatment of tuberculosis-associated 
COPD.
METHODS: We report the protocol for a prospective, multicentre, open-label, 
parallel-group, observer-blind, randomised clinical trial in China. 
Tuberculosis-associated COPD will be defined as a history of pulmonary 
tuberculosis and imaging manifestations, no current long-term anti-tuberculosis 
treatment, smoking index <10 pack-years, postbronchodilator forced expiratory 
volume in 1 second (FEV1)/forced vital capacity (FVC) ratio <0.70, and FEV1 ≥50% 
predicted. Patients with tuberculosis-associated COPD will be randomly assigned 
(1:1) to the glycopyrrolate/formoterol fumarate metered dose inhaler (18 µg/9.6 
µg twice daily) or no additional treatment. All patients will be provided with 
salbutamol as rescue medication. The primary outcome will be the between-group 
difference in the change from baseline to 12 weeks in prebronchodilator FEV1. 
The key secondary outcomes will be the between-group difference in the change 
from baseline to 12 weeks in postbronchodilator FEV1; percentage predicted 
prebronchodilator and postbronchodilator FEV1, FVC, and percentage predicted 
FVC; and COPD Assessment Test scores.
DISCUSSION: The results of the PTB-COPD trial will provide the first insights 
into the pharmacological treatment of tuberculosis-associated COPD. We 
anticipate the results of this trial to be available in the first half of 2027.
TRIAL REGISTRATION: Chinese Clinical Trial Registry, ChiCTR2500103088. 
Registered on May 23, 2025.
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BACKGROUND: During tuberculosis treatment, multiple chest computed tomography 
(CT) scans are required for follow-up, each with an effective radiation dose 
(ED) of approximately 7 mSv. If treatment outcomes are poor or complications 
arise, additional scans may be necessary, thereby increasing the cumulative 
radiation burden. This study aimed to evaluate the effects on image quality of 
low-dose CT using spectral purification technology, in combination with varying 
levels of sinogram-affirmed iterative reconstruction (SAFIRE) algorithms, with 
the goal of identifying the optimal SAFIRE level for imaging in follow-up of 
active secondary pulmonary tuberculosis in adults.
METHODS: A total of 90 patients diagnosed with active secondary pulmonary 
tuberculosis between January and May 2024 undergoing follow-up chest CT scans 
after treatment were randomly assigned to three groups: conventional dose 
scanning (Group A), optimal tube voltage scanning with intelligence (Group B), 
and low-dose scanning (Group C). In Groups A and B, images were reconstructed 
using SAFIRE level 3 (A3 and B3), while Group C images were reconstructed with 
SAFIRE levels 1 through 5 (C1 to C5). The overall image quality was evaluated, 
double-blind, independently by two senior radiologists. Radiation doses, 
subjective assessments of image quality, and objective image quality metrics 
were analyzed and compared across the groups.
RESULTS: The ED was significantly lower in Group C compared to Groups A and B 
(0.28±0.05 vs. 2.79±0.65 and 1.75±0.47 mSv respectively, P<0.001). Within Group 
C, image noise decreased and both the signal-to-noise ratio (SNR) and 
contrast-to-noise ratio (CNR) increased with higher SAFIRE levels. SNR was 
significantly higher in the C5 group compared to the C1 to C4 groups (P<0.05). 
Subjective assessments indicated significant differences in the visibility of 
lung fissures, peripheral bronchi, adjacent pulmonary vessels, pleura, and 
subpleural regions between different SAFIRE levels (P<0.05). The best subjective 
scores for visualization of parenchymal lesions, including patches and nodules, 
were at SAFIRE level 2, while images reconstructed at level 5 scored 
significantly lower (P<0.05). Consistency in subjective evaluations between the 
C1 to C5 groups was high (Kappa =0.682).
CONCLUSIONS: The combination of spectral purification technology with SAFIRE 
reconstruction effectively reduced radiation exposure and image noise, and 
maintained diagnostic adequacy during follow-up for patients with active 
secondary pulmonary tuberculosis.

© AME Publishing Company.

DOI: 10.21037/jtd-2025-aw-2330
PMCID: PMC13077362
PMID: 41988291

13. Front Med (Lausanne). 2026 Mar 31;13:1754750. doi: 10.3389/fmed.2026.1754750. 
eCollection 2026.

Differentiation of pulmonary tuberculosis from non-tuberculous solid lung 
lesions using radiomics and clinical-semantic features on contrast-enhanced CT.

Zheng S(#)(1), Wang J(#)(2), Liang J(#)(1), Yang X(1), Liu J(1), Li Y(1), Wei 
P(3), Xiao J(1), Yi J(4), Wang J(5), Ye Z(1), Cui X(1).

Sunyi Zheng, Jing Wang, Jing Liang, Xiaomeng Yang, Jiaxin Liu, Yanju Li, Pengcheng Wei, Jianyu Xiao, Jaeyoun Yi, Jianwei Wang*, Zhaoxiang Ye*, Xiaonan Cui*
*CORRESPONDENCE Xiaonan Cui， cuixiaonan@tjmuch.com； Zhaoxiang Ye， zye@tmu.edu.cn； Jianwei Wang，dr_jianweiwang@163.com

Author information:
(1)National Clinical Research Center for Cancer, Tianjin's Clinical Research 
Center for Cancer, State Key Laboratory of Druggability Evaluation and 
Systematic Translational Medicine, Tianjin Key Laboratory of Digestive Cancer, 
Key Laboratory of Cancer Prevention and Therapy, Medical Artificial General 
Intelligence for Computation (MAGIC) Lab, Department of Radiology, Tianjin 
Medical University Cancer Institute and Hospital, Tianjin, China.
(2)School of Public Health, Tianjin University of Traditional Chinese Medicine, 
Tianjin, China.
(3)Department of Radiology, Baoding No. 6 Hospital, Baoding, Hebei, China.
(4)Coreline Soft, Seoul, Republic of Korea.
(5)Department of Diagnostic Radiology, National Cancer Center, National, 
Clinical Research Center for Cancer/Cancer Hospital, Chinese Academy of Medical 
Sciences and Peking Union Medical College, Beijing, China.
(#)Contributed equally

BACKGROUND: To explore the feasibility of a combined model integrating radiomics 
and clinical-semantic features for differentiating pulmonary tuberculosis (PTB) 
from non-tuberculous solid lung lesions on contrast-enhanced CT.
METHODS: In this study, 900 patients enrolled before October 2016 were randomly 
partitioned into training and internal validation sets at a 3:1 ratio, while 
those recruited between October 2016 and October 2017 formed an independent 
temporal validation set. Clinical-semantic features were selected through 
univariate analysis followed by multivariate analysis, while predictive 
radiomics features were identified using analysis of variance, Spearman 
correlation analysis, least absolute shrinkage and selection operator 
regression. Binary logistic regression was then used to construct the 
clinical-semantic, radiomics, and combined models. Model performance was 
evaluated using average precision (AP) derived from the precision-recall curve, 
and differences between models were assessed using bootstrap resampling. 
Clinical utility was assessed using decision curve analysis.
RESULTS: Following feature selection, two clinical-semantic and three radiomics 
features were incorporated into the combined model. This model achieved APs of 
0.91, 0.85, and 0.62 in the training, internal validation, and temporal 
validation sets, respectively, outperforming the clinical-semantic model, which 
yielded APs of 0.64, 0.61, and 0.41 (p < 0.001, p < 0.001, and p = 0.006). The 
radiomics model also outperformed the clinical-semantic model across the three 
sets with APs of 0.88, 0.82, and 0.45. Decision curve analysis showed that the 
combined model can provide good net benefit across varying threshold 
probabilities.
CONCLUSION: By integrating clinical-semantic and radiomics features, the 
combined model enables accurate differentiation between PTB and non-tuberculous 
solid lung lesions, potentially facilitating non-invasive diagnosis and 
personalized treatment planning.
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INTRODUCTION: Congenital tuberculosis (CTB) is a rare and life-threatening 
condition with a mortality rate of approximately 53% even with clinical 
intervention, which is markedly higher than that of adult tuberculosis (ATB). To 
date, the phenotypic and functional characteristics of immune cells in CTB 
neonates remain largely uncharacterized.
METHODS: In this case-control study, we enrolled nine CTB neonates and nine 
paired healthy control (pHC) neonates, collecting basic clinical characteristics 
of the infants and their mothers, and comparing routine blood test results, 
C-reactive protein (CRP) levels, and lymphocyte subset profiles via flow 
cytometry during hospitalization. For exploratory mechanistic investigation, we 
performed single-cell RNA sequencing (scRNA-seq) on peripheral blood mononuclear 
cells isolated from one pHC neonate and one CTB neonate at the pre-symptomatic 
early stage, with additional scRNA-seq data of one ATB patient included for 
comparative analysis.
RESULTS: At the clinical level, CTB neonates exhibited gradual lymphocyte 
depletion, reduced regulatory T (Treg) cell frequency, and an excessive innate 
immune response-changes that may drive an overwhelming pro-inflammatory response 
alongside a compromised adaptive immune response. Exploratory scRNA-seq analysis 
of the single CTB and pHC neonate revealed a general suppression of immune 
function in T and natural killer (NK) cells in CTB. T cell subset transcriptomic 
profiling further showed decreased proportions of Tregs, Th1/17 cells, 
proliferating T cells, and cytotoxic CD8+ T cells in the CTB neonate, with a 
concomitant reduction in cytotoxic NK cell frequency. The proportion of myeloid 
cell subsets in CTB was similar to that in HCs, however, myeloid cells in CTB 
showed a generally activated inflammatory response. Compared with ATB, myeloid 
cells of CTB expressed high levels of inflammatory markers. Transcriptomic 
features of T and NK cell function in the CTB neonate were similar to those in 
the ATB patient, yet these immune cells in the CTB neonate showed a generally 
weaker antigen presentation capacity. These preliminary features may partially 
underpin the high mortality of CTB.
DISCUSSION: Notably, the scRNA-seq findings presented here are exploratory and 
hypothesis-generating, and should be interpreted with caution. Further studies 
with expanded scRNA-seq cohorts are urgently needed to validate these initial 
observations and elucidate the core immune pathophysiological mechanisms of CTB.
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PURPOSE: This study aimed to investigate whether mutations in the rv2005c, 
PPE59, and recC genes are associated with fluoroquinolone (FQ) resistance in 
Mycobacterium tuberculosis (Mtb), particularly in strains lacking mutations in 
the known resistance genes gyrA and gyrB.
METHODS: A total of 275 clinical isolates, consisting of 217 pre-extensively 
drug-resistant strains and 58 fluoroquinolone-sensitive strains, were included 
in this study. Gene sequencing was performed on all isolates, and functional 
assessments through both overexpression and knockout experiments of the gene 
were conducted to evaluate its effect on fluoroquinolone susceptibility.
RESULTS: Results: Among 275 isolates, no mutations were detected in PPE59 or 
recC. In the 217 pre-XDR isolates, gyrA mutations were found in 214 (98.6%), 
predominantly at codons 94, 90, and 91. Only two isolates harbored synonymous 
mutations in rv2005c (P235P), both with concurrent gyrA D94G mutations. 
Overexpression or knockout of rv2005c in Mtb did not alter FQ susceptibility. 
Notably, two FQ-resistant isolates lacked mutations in any of the five genes 
sequenced, suggesting the presence of unknown resistance mechanisms.
CONCLUSION: Our results showed that mutations of the rv2005c, PPE59 and recC 
genes may not contribute to FQ resistance in clinical isolates of Mtb in 
Chongqing, China. Furthermore, our study results also showcased the complexity 
of mechanisms of FQ resistance in clinical Mtb isolates.
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OBJECTIVE: To explore factors influencing adherence to all-oral short-course 
treatment for drug-resistant tuberculosis (DR-TB) and establish a predictive 
model.
METHODS: The study is retrospective and single-center. 241 TB patients treated 
at our hospital from January 2022 to December 2024 were retrospectively 
selected. Using a random number table method in a 7:3 ratio, patients were 
divided into a modeling group (n=169) and a validation group (n=72). The 
modeling group patients were categorized into groups of good adherence (n=89) 
and poor adherence (n=80). Univariate and binary Logistics regression analyses 
were used to identify influencing factors. A predictive model was constructed 
using SPSS, and R language was utilized to assess the model's application value 
through receiver operating characteristic (ROC) curves, calibration curves, and 
decision curve analysis (DCA).
RESULTS: Binary logistic regression analysis showed that family monthly income, 
level of education, history of previous confirmed TB, and family-supervised drug 
administration were influencing factors for adherence to short-course treatment 
for DR-TB (P<0.05). The combined predictive model expression was Logit(P) = 
-1.394 + (0.421*family monthly income) + (0.344*level of education) + 
(0.310*history of previous confirmed TB) + (0.452*family-supervised drug 
administration). The model demonstrated good consistency between predicted risks 
and actual risks, with calibration curves showing a slope close to 1 in both the 
modeling group and validation group. ROC analysis indicated an area under the 
curve of 0.88 in the modeling group. For the validation group, the AUC was 0.85. 
The DCA curve illustrated a clear net benefit, indicating good clinical utility 
of the model.
CONCLUSION: Family monthly income, level of education, history of previous 
confirmed TB, and family-supervised drug administration are factors influencing 
adherence to short-course treatment for DR-TB. The model established based on 
these factors holds significant value in predictive applications.
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BACKGROUND: Isolated lung cancer (ILC), isolated tuberculoma, and coexistence of 
tuberculosis with lung cancer (CTBLC) exhibit similarities in computed 
tomography (CT) imaging features but great differences in pathology, treatment 
strategy, and prognosis; therefore, accurate differential diagnosis is critical 
for clinical management and patient safety. The purpose of this study was to 
develop and validate a habitat-based CT radiomics model that integrates 
intralesional subregion features with whole-lesion features for reliable 
differentiation among these three conditions.
METHODS: This study retrospectively included 317 patients with ILC, tuberculoma, 
or CTBLC from 2018 to 2022. Among these, 239 patients from Beijing Chest 
Hospital, Capital Medical University (Center 1) formed the training and internal 
test cohorts, and 78 from Infectious Disease Hospital of Heilongjiang Province 
(Center 2) constituted an external validation cohort. Volumes of interest (VOIs) 
were manually outlined by two experienced radiologists on CT images. Then each 
lesion was partitioned into two subregions using K-means clustering. A total of 
1,218 three-dimensional whole-lesion radiomics features and 2,436 habitat 
features were extracted. Feature selection was performed via least absolute 
shrinkage and selection operator (LASSO). Six classification algorithms were 
trained and evaluated. To distinguish ILC, tuberculoma, and CTBLC, three models 
were developed: (I) a traditional radiomics model using only whole-lesion 
radiomics features; (II) a habitat model based on intralesional habitat 
features; and (III) a combined habitat-radiomics model fusing both feature sets. 
Discrimination was assessed using the area under the curve (AUC), and SHapley 
Additive exPlanations (SHAP) was used to interpret the optimal model and 
visualize individual prediction decisions.
RESULTS: The combined habitat-radiomics model that integrates habitat and 
whole-lesion features outperformed the traditional radiomics model. Among them, 
the extreme gradient boosting (XGBoost)-based fusion model achieved the best 
performance (mean AUC =0.934) in the internal test cohort, surpassing both the 
radiomics model (mean AUC =0.910) and the habitat model (mean AUC =0.873). For 
individual classes, the fusion model yielded AUCs of 0.911 (ILC), 0.955 
(tuberculoma), and 0.937 (CTBLC). Compared with the interpretations provided by 
three radiologists, the combined radiomics-habitat model demonstrated better 
discriminative performance. SHAP plots revealed key features and presented 
individual visualizations of each prediction.
CONCLUSIONS: A habitat-based CT radiomics approach that incorporates 
intralesional subregion features into whole-lesion signatures improves 
differentiation among ILC, tuberculoma, and CTBLC. This combined model provides 
a noninvasive tool to support clinical decision-making.
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BACKGROUND: Empirical anti-tuberculosis therapy is a common strategy when 
patients with acute leukemia chemotherapy-induced neutropenia develop diffuse 
pulmonary small nodular and subsolid lesions. However, the absence of 
pathogenetic verification may lead to catastrophic consequences.
METHODS: Following negative conventional microbiological cultures 
(bronchoalveolar lavage bacterial culture, Gram/Gram-negative test) and 
ineffective anti-infective therapy, a second bronchoscopy revealed caseous 
obstructive lesions in the right upper lobe bronchus. Metagenomic 
Next-Generation Sequencing (mNGS) analysis of lavage fluid ultimately confirmed 
invasive pulmonary fungal disease.
RESULTS: The mNGS analysis of the bronchoalveolar lavage fluid (BALF) reported 
6,750 Aspergillus fumigatus sequences, 43 Aspergillus complex sequences, and 81 
Candida albicans sequences (considered airway colonization with no pathogenic 
significance), confirming probable invasive pulmonary aspergillosis (IPA) in 
line with the 2023 revised EORTC/MSGERC consensus criteria for invasive fungal 
diseases. Following discontinuation of anti-tuberculosis therapy, targeted 
antifungal treatment with amphotericin B (40 mg daily) was initiated. 
Post-treatment, the patient's temperature normalized. Follow-up CT demonstrated 
improved absorption of lesions in the left lung and right lower lobe, with 
stable cavitary nodules in the right upper lobe.
CONCLUSION: This case demonstrates that invasive pulmonary fungal infection can 
perfectly mimic the typical radiographic features of hematogenous disseminated 
pulmonary tuberculosis, including diffuse small nodular and subsolid lesions 
with a miliary distribution pattern predominantly in the upper lobes and 
extrapulmonary manifestations such as erythema nodosum. For unexplained 
pulmonary infections in immunocompromised hosts where conventional diagnosis and 
empirical treatment fail, the timely application of bronchoscopy combined with 
mNGS technology represents a critical breakthrough for achieving precise 
diagnosis.
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BACKGROUND: Diabetes mellitus (DM) disrupts the metabolic environment of 
extensively drug-resistant tuberculosis (XDR) patients, promoting mycobacterial 
persistence. Key factors influencing bacterial clearance remain unclear. This 
study aimed to identify critical host factors and assess the therapeutic value 
of intensive glucose control.
METHOD: A 48-month single-center retrospective cohort study compared sputum 
smear conversion (bacterial clearance) between 57 XDR-only (XDR) and 84 XDR with 
DM (XDR + DM) patients (similar treatment, consistent in vitro MIC resistance 
profiles). Kaplan-Meier analysis, Cox regression, generalized linear models, and 
mediation analysis were used to explore associations between diabetic status, 
blood glucose (GLU) levels, and bacterial clearance, as well as the impact of 
glucose control on treatment progression.
RESULTS: Compared with XDR patients, the XDR + DM group exhibited a 
significantly lower bacterial clearance rate (80.7% vs. 45.2%) and longer median 
clearance time (6 vs. 12 months), despite comparable baseline smear grades. 
Crucially, XDR + DM patients displayed distinct immunometabolic dysregulation, 
characterized by elevated inflammatory markers (CRP) and a disrupted CD4+ /CD8+ 
T-cell balance (increased CD4+, decreased CD8+ counts). Multivariable analysis 
identified hyperglycemia as the primary driver of delayed clearance (aHR = 1.48, 
95% CI: 1.23-1.77, p < 0.001), serving as a significant mediator between DM and 
impaired outcomes (mediation effect: -0.82, p = 0.006). A glucose 
"dose-response" relationship was observed: severe hyperglycemia 
(GLU ≥ 11.1 mmol/L) markedly increased clearance delay risk (aHR = 5.29, p 
< 0.001), whereas optimal control (GLU < 7 mmol/L) mitigated these 
disadvantages.
CONCLUSION: Dysregulated glucose metabolism and subsequent immune imbalance in 
diabetes are key drivers of delayed bacterial clearance in XDR patients, 
independent of the anti-tuberculosis regimen. Precise glucose control should be 
regarded as a core strategy, on a par with anti-XDR treatment.
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BACKGROUND: Tuberculous pleurisy represents a prevalent form of extrapulmonary 
tuberculosis and constitutes a significant diagnostic challenge in clinical 
practice, particularly in endemic regions where it accounts for approximately 
20-30% of all PEs. The nonspecific clinical presentation and the limitations of 
conventional diagnostic methods-including the low sensitivity and prolonged 
turnaround time of pleural fluid culture-often result in delayed diagnosis and 
treatment, potentially compromising patient outcomes.
OBJECTIVE: To develop and validate a comprehensive, evidence-based predictive 
model that integrates readily available clinical and immunological biomarkers to 
enhance the early and accurate diagnosis of tuberculous pleurisy, thereby 
supporting timely clinical decision-making and optimized patient management.
METHODS: We conducted a retrospective cohort study of 523 consecutive patients 
presenting with PE at a tertiary care center between 2010 and 2021, including 
375 patients with confirmed tuberculous pleurisy and 148 with non-tuberculous 
effusions. Demographics, biochemical markers (adenosine deaminase, lactate 
dehydrogenase, C-reactive protein, D-dimer), immunological parameters 
(T-SPOT.TB, T-cell subsets), and clinical indicators were systematically 
evaluated. Statistical analyses encompassed descriptive and comparative tests, 
multivariate logistic regression, and receiver operating characteristic curve 
analysis. Missing data were addressed using median imputation (Rivalta test, 
4.4%) and case-wise deletion (T-cell subsets, 14.9%).
RESULTS: Five independent predictors were significantly associated with 
tuberculous pleurisy: younger age, elevated adenosine deaminase, lower 
C-reactive protein, positive Rivalta test, and positive T-SPOT.TB result. The 
multivariate logistic regression model demonstrated excellent discriminative 
performance (pseudo R 2 = 0.450) and strong model fit. Receiver operating 
characteristic analysis identified an optimal adenosine deaminase cutoff of 30.5 
U/L, yielding a sensitivity of 7.1%. Model robustness was further confirmed 
through rigorous internal validation.
CONCLUSION: This study presents a robust and clinically applicable diagnostic 
model that effectively distinguishes tuberculous pleurisy from non-tuberculous 
PEs by integrating multiple routinely available biomarkers. The model offers a 
practical, cost-effective tool for early diagnosis, with the potential to 
improve therapeutic timeliness and patient outcomes across varied healthcare 
settings.
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Osteoarticular and soft-tissue tuberculosis is relatively uncommon in clinical 
practice and is often characterized by insidious onset and non-specific 
symptoms. Its manifestations may mimic those of degenerative disorders, 
frequently leading to delayed or incorrect diagnosis. These challenges are 
further amplified when the infection occurs at rare, procedure-related sites, 
which are easily overlooked. We report the case of a 31-year-old woman who 
developed persistent pain in the left gluteal and lower abdominal regions after 
ultrasound-guided transvaginal ovarian needle drilling (UTND) performed in May 
2023. The patient subsequently experienced pregnancy loss but did not present 
with systemic symptoms such as fever or chills. She was initially misdiagnosed 
with lumbar disc herniation at an outside hospital, and conservative management 
failed to relieve her symptoms. Upon admission to our institution, she underwent 
surgical debridement of lesions in the left gluteal area and iliac fossa. 
Histopathological examination of intraoperative abscess specimens confirmed 
Mycobacterium tuberculosis infection, and standardized anti-tuberculosis therapy 
was administered postoperatively, and no recurrence has been observed during 
follow-up. This case highlights the need for heightened clinical vigilance 
regarding tuberculosis infections at rare, procedure-related anatomical sites. 
For patients presenting with similar non-specific symptoms, tuberculosis should 
be considered in the differential diagnosis to ensure timely identification and 
appropriate treatment, thereby preventing disease progression and serious 
complications.
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Tuberculosis (TB) remains a major cause of infectious disease mortality. Early 
diagnosis is crucial for curbing transmission and initiating timely treatment. 
However, the lack of reliable non-sputum-based diagnostic tools often delays 
prompt detection. Since mitochondrial dysregulation facilitates Mycobacterium 
tuberculosis (MTB) evasion, we explored mitochondria-related gene signatures as 
diagnostic biomarkers. By integrating microarray (GSE19491) and single-cell RNA 
sequencing (scRNA-seq; SRP247583) data from active tuberculosis disease (TBD), 
latent tuberculosis infection (TBI), and healthy controls (HC) obtained from the 
Gene Expression Omnibus (GEO) database, we identified ten mitochondria-related 
differentially expressed genes (MitoDEGs) -STAT2, CASP1, SCO2, PRELID1, COX7B, 
COX6A1, TSPO, IFI6, ATG3, and COX7A2- in the monocytic lineage. Enrichment 
analysis revealed that these ten MitoDEGs were primarily enriched in oxidative 
phosphorylation. Quantitative PCR (qPCR) validated the upregulation of these 
genes in an H37Rv-infected THP-1 cell model (P < 0.01). Using the Least Absolute 
Shrinkage and Selection Operator (LASSO) and Support Vector Machine-Recursive 
Feature Elimination (SVM-RFE) algorithms, we prioritized three hub markers 
(STAT2, CASP1 and COX7B) to construct a blood-based diagnostic model. The 
SVM-based model achieved robust diagnostic performance in differentiating TBD in 
the training (n = 125; AUC = 0.852), validation (n = 30; AUC = 0.885), and two 
testing sets: GSE54992 (n = 15; AUC = 0.907) and GSE34608 (n = 26; AUC = 0.993). 
Moreover, an independent clinical cohort further confirmed its efficacy (n = 52; 
AUC = 0.909) in discriminating TBD from non-TB controls. In summary, we 
developed a three-MitoDEG model that shows promising diagnostic performance for 
TBD and was preliminarily validated, offering a scalable, non-sputum alternative 
for triage in resource-limited settings.

Copyright © 2026 The Authors. Published by Elsevier Ltd.. All rights reserved.

DOI: 10.1016/j.micpath.2026.108489
PMID: 41967724
