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Tuberculosis hurts the health-related quality of life (HRQOL) and psychological 
well-being of patients. There is limited evidences regarding the assessment of 
HRQOL among patients with pulmonary tuberculosis in the study area. Therefore, 
this study aimed to examine the health-related quality of life and its 
determinants among patients with pulmonary tuberculosis in Tigray, northern 
Ethiopia. This was an institutional-based cross-sectional study design conducted 
among 360 patients. Participants were selected using a systematic random 
sampling technique. Data were collected using a Medical Outcome Study Short Form 
(MOS SF-36) questionnaire. A multivariate linear regression model was utilized, 
and 95% confidence intervals with p-values ≤ 0.05 were considered for 
statistical significance. The HRQOL mean score among participants was 
47.6(SD ± 18.7). The score of Physical Component Summary (PCS) was 
50.1(SD ± 22.2), while the Mental Component Summary (MCS) was 45.2(SD ± 16.5). 
Multivariable linear regression analysis indicated that being male (B = 5.89, 
p = 0.001), no formal educational(B = 5.51, p = 0.004), intensive 
phase(B = 5.59, p = 0.010), and treatment support (B=-5.19, p = 0.023) were 
predictors of PCS score. Similarly, no formal educational(B = 5.15, p = 0.001), 
intensive phase(B = 4.77, p = 0.001), and treatment support (B=-2.93, p = 0.045) 
were predictors of MCS score. Our findings indicated that both PCS and MCS 
components of HRQOL among patients with pulmonary tuberculosis were affected, 
with the mental health component being notably impacted. No formal educational 
status, treatment phase, and treatment support were associated factors with PCS 
and MCS scores.
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BACKGROUND: Neurological impairment in thoracic spinal tuberculosis is often 
related to complex inflammatory and compressive lesions, while the reversibility 
of neurological deficits remains difficult to predict preoperatively.
METHODS: We retrospectively analyzed 148 patients with thoracic spinal 
tuberculosis who underwent surgical treatment between 2019 and 2025. 
Neurological recovery was defined as improvement in American Spinal Injury 
Association (ASIA) grade at follow-up. Preoperative MRI findings were evaluated 
according to the anatomical relationship between the compressive lesion, dural 
sac, and spinal cord, and categorized into four MRI-defined compression stages. 
Associations between MRI-defined compression stages and postoperative 
neurological recovery were assessed using logistic regression analysis.
RESULTS: Postoperative neurological recovery differed across MRI-defined 
compression stages. In multivariable analysis, MRI-defined compression stages 
remained independently associated with postoperative recovery (OR 2.87, 95% CI 
1.87-4.75, P < 0.001). Compared with conventional clinical variables and 
quantitative MRI measurements, MRI-defined compression stages provided better 
discrimination of postoperative neurological recovery patterns. Although 
quantitative imaging parameters and clinical variables exhibited some degree of 
overlap across patient groups, MRI-based anatomical assessment provided 
additional clinically interpretable information beyond isolated quantitative 
measurements. These findings suggest that severe MRI compression does not 
necessarily indicate irreversible spinal cord injury.
CONCLUSIONS: MRI-defined compression stages were significantly associated with 
postoperative neurological recovery in thoracic spinal tuberculosis. Severe MRI 
compression did not necessarily indicate irreversible neurological injury, 
suggesting that MRI-based anatomical assessment may complement neurological 
examination by facilitating preoperative risk stratification and identifying 
patients with potentially reversible spinal cord compromise.
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BACKGROUND: Host metabolic programs are increasingly recognized as key 
modulators of tuberculosis (TB) immunopathology, yet manganese 
metabolism-related transcriptional signatures with diagnostic and immunological 
relevance remain insufficiently characterized. We aimed to identify manganese 
metabolism-linked biomarkers for TB diagnosis and to delineate their immune and 
regulatory context.
METHODS: Three Gene Expression Omnibus microarray datasets were analyzed. A 
curated Mn metabolism gene set was retrieved from GeneCards. Candidate 
diagnostic genes were prioritized by integrating Least Absolute Shrinkage and 
Selection Operator regression (glmnet), Support Vector Machine-Recursive Feature 
Elimination (caret), and Boruta feature selection. Diagnostic performance was 
assessed by Receiver Operating Characteristic analysis (pROC), and an eight-gene 
diagnostic model was visualized by a nomogram with calibration and Decision 
Curve Analysis. Immune landscapes were profiled using CIBERSORT (IOBR) and 
single-sample Gene Set Enrichment Analysis (Gene Set Variation Analysis, GSVA). 
We performed single-gene Gene Set Enrichment Analysis (GSEA) using MSigDB Gene 
Ontology and Kyoto Encyclopedia of Genes and Genomes gene sets to infer 
functional programs associated with each candidate gene. Non-negative Matrix 
Factorization clustering defined TB molecular subtypes, and a competing 
endogenous RNA (ceRNA) network was constructed using miRTarBase miRNA-mRNA 
interactions combined with curated lncRNA-miRNA links.
RESULTS: From 241 DEGs in GSE83456, 30 Mn-DEGs were obtained and were enriched 
in immune and infection-related pathways. Machine-learning integration converged 
on eight diagnostic genes. In training, individual AUCs ranged from 0.924-0.975 
and the combined model reached 0.995; external validation achieved AUC=1.000 in 
both cohorts. Immune analyses revealed TB-associated shifts toward 
innate/inflammatory signatures and gene-immune correlations, while single-gene 
GSEA highlighted host-defense, lysosomal, and innate signaling pathways. NMF 
identified two TB subtypes with distinct immune compositions and immune 
functional scores. The ceRNA network comprised 8 mRNAs, 28 miRNAs, and 65 
lncRNAs.
CONCLUSION: An eight-gene manganese metabolism-associated signature enables 
accurate TB discrimination and captures immune heterogeneity, providing a 
framework for biomarker-guided stratification and mechanistic hypothesis 
generation.
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The treatment of drug-resistant tuberculosis (DR-TB) faces significant 
challenges. Novel antituberculosis drugs such as bedaquiline (BDQ), pretomanid 
(Pa824), and delamanid (DLM) offer a promising treatment for DR-TB. However, the 
synergistic effects of these drugs have been insufficiently explored. In this 
research, we evaluated the synergistic effects of two dual-drug combinations 
(BDQ-Pa824 and BDQ-DLM) and four triple-drug combinations (BDQ-DLM-clofazimine 
[CFZ], BDQ-DLM-linezolid [LZD], BDQ-Pa824-CFZ, and BDQ-Pa824-LZD) against 30 
Mycobacterium tuberculosis (MTB) strains isolated from TB patients. The results 
indicated that the synergistic antimycobacterial effects of BDQ-DLM-LZD and 
BDQ-Pa824-LZD show no statistically significant difference, suggesting that 
BDQ-DLM-LZD could be considered a potential therapeutic alternative for DR-TB. 
This provides evidence for the development of more flexible treatment options 
for DR-TB.
IMPORTANCE The rapid emergence of antimicrobial resistance in 
Mycobacterium tuberculosis (MTB) presents a critical challenge for global public 
health. Given that the synergistic effects of antituberculosis drugs against 
drug-resistant tuberculosis have not been systematically analyzed. In this 
research, we evaluated the synergistic antimycobacterial efficacy of the new 
optimized antituberculosis regimen (BDQ-DLM-LZD or BDQ-DLM-CFZ) and the standard 
regimen (BDQ-Pa824-LZD or BDQ-Pa824-CFZ) for TB strains. This highlights the 
therapeutic substitutability of BDQ-DLM or BDQ-Pa824-based triple-drug regimens 
for TB strains.
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OBJECTIVE: This study aimed to assess the relationship between asthma and 
tuberculosis (TB) risk and to explore whether oxidative stress-related serum 
markers available in National Health and Nutrition Examination Survey (NHANES) 
mediate this association.
METHODS: Data were obtained from NHANES. Multivariate logistic regression was 
used to examine the association between asthma and TB and between oxidative 
stress-related serum markers and TB. Generalized linear regression was used to 
analyze the association between asthma and oxidative stress-related serum 
markers. Mediation analysis was used to evaluate the role of albumin, as the 
only marker that remained significant, in the association between asthma and TB. 
A core propensity score matching (PSM) sensitivity analysis was performed.
RESULTS: Asthma was associated with TB risk in 3 different models (all odds 
ration [OR] < 1, all P < 0.05). Among oxidative stress indicators, only albumin 
concentration was associated with TB risk, and higher albumin concentrations 
were associated with lower TB risk (all P < 0.05). Furthermore, asthma was 
associated with albumin concentration in 3 models (all β < 0, all P < 0.05). 
Finally, albumin was identified as a mediator in the association between asthma 
and TB risk. In a core PSM-matched sample, the inverse asthma-TB association 
remained significant in the final model, whereas the matched-sample albumin-TB 
and indirect mediation estimates were attenuated.
CONCLUSION: Asthma was negatively associated with TB risk, and albumin, among 
the evaluated oxidative stress-related serum markers, appeared to exert a 
significant mediating effect on this association. This direction was generally 
preserved in the matched sensitivity analysis.
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Non-tuberculous mycobacteria (NTM) are a major group of environmental bacteria, 
approximately one-third of which cause serious human infections, particularly 
respiratory diseases. The global rise in the prevalence and severity of NTM 
infections has posed a major public health challenge. While high-throughput 
sequencing has generated vast genomic data on NTM, there remains a lack of 
comprehensive resources for cross-species genomic analysis. To address these 
limitations, we developed a specialized database, the Non-tuberculosis 
Mycobacteria Genomic Database (NTM-DB), tailored for NTM researchers and 
clinicians. NTM-DB offers the most comprehensive collection of NTM genomic and 
bioinformatic resources, including 16,469 genome assemblies (13,134 newly 
assembled genomes), 189 type/standard strain genomes representing 177 species 
and 12 subspecies, 705 multi-locus sequence typing (MLST) types, 33,240 
resistance genes, and 74,315 virulence genes. A user-friendly interactive 
website was constructed to enable efficient browsing, MLST profiling, searching, 
online analysis, and downloading of the aforementioned data. Notably, with 
online analysis tools, users can perform customized genotyping, cross-species 
phylogeny, pan-genome, and virulence and drug resistance gene annotation 
analyses using our data and/or their uploaded data. Overall, with its 
comprehensive data, intuitive interface, and powerful analysis tools, NTM-DB 
serves as an important resource and reference for NTM researchers and 
clinicians, thereby improving the diagnosis and treatment of various NTM-related 
diseases and supporting both scientific discovery and clinical practice. NTM-DB 
is publicly accessible at https://ngdc.cncb.ac.cn/ntmdb.
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BACKGROUND: This study investigated the effect of targeted silencing of myeloid 
cell leukemia-1 (Mcl-1) on the polarization of Mycobacterium 
tuberculosis-infected macrophages, both in vitro and in vivo. We also examined 
the associated organ lesions to clarify the potential of Mcl-1 silencing in 
preventing and treating tuberculosis.
METHODS: Using the CIBERSORT algorithm, we analyzed the immune cell infiltration 
patterns in 100 cases of pulmonary tuberculosis and 79 cases of latent infection 
from the integrated cohorts (GSE34608 and GSE83456). Furthermore, the expression 
levels, clinical decision utility, and diagnostic value of Mcl-1 in TB patients 
were evaluated. Based on these results, Mcl-1 was silenced via RNAi in 
BCG-infected macrophages and murine models. Macrophage polarization changes and 
tissue damage were assessed using Western blotting, ELISA, RT-PCR, 
immunofluorescence, H&E staining, and immunohistochemistry.
RESULTS: The results of the immune infiltration analysis indicate that both M1 
and M2 macrophages are elevated following infection with Mycobacterium 
tuberculosis. Notably, Mcl-1 expression was significantly upregulated in the TB 
group compared to controls, demonstrating a high diagnostic value (AUC = 0.745) 
and positive net clinical benefit. Both cell-based and animal models reveal that 
silencing Mcl-1 modulates macrophage polarization during infection. Compared to 
the BCG-treated group, markers and pro-inflammatory cytokines associated with M1 
macrophages initially increased and subsequently decreased, whereas markers and 
anti-inflammatory cytokines related to M2 macrophages first declined and then 
rose. Concurrently, mice exhibited reduced organ indices and restoration of lung 
tissue architecture.
CONCLUSION: Mcl-1 knockdown modulates macrophage polarization in BCG infection, 
rebalancing the M1/M2 ratio and enhancing Mycobacterium tuberculosis clearance 
while reducing inflammation and protecting host tissues.
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OBJECTIVES: Passive case finding in low TB incidence areas, using a cough 
threshold of 2 weeks or more, can miss early or subclinical cases, resulting in 
diagnostic delays. Our study explored whether setting the cough threshold to at 
least one week could minimize diagnostic delays and boost TB detection rates in 
Shenzhen, a highly mobile, low-incidence city in China.
METHODS: A quasi-experimental study was conducted in the general hospital's 
respiratory clinics from June 2021 to September 2025. It used historical and 
concurrent control groups with coughs lasting 2 weeks or more. The intervention 
group included patients with coughs of at least 1 week. Key outcomes measured 
were total diagnostic delay, patient delay, health system delay, and 
bacteriological positivity. Propensity score matching (1:1) adjusted for 
variables like age, sex, birthplace, residence, occupation, and hospital level. 
Analyses involved conditional logistic regression and Wilcoxon signed-rank 
tests.
RESULTS: Out of 56,695 screened individuals, 5,742 were diagnosed with pulmonary 
TB. After matching, 191 intervention patients were compared with 191 historical 
and 191 concurrent controls. The intervention significantly reduced median total 
diagnostic delay (16.1 vs. 27.4 and 27.7 days; P<0.001) and health system delay 
(3.0 vs. 6.4 and 9.4 days; P<0.001), but not patient delay (13.0 vs. 15.0 days; 
P=0.694 and 0.849). It decreased the odds of bacteriological positivity compared 
to historical (adjusted OR 0.41; P<0.001) and concurrent controls (adjusted OR 
0.28; P<0.001), increased the odds of prolonged patient delay (>30 days) 
(adjusted OR 5.11-5.56; P<0.001), and reduced prolonged health system delay (>14 
days) (adjusted OR 0.10-0.14; P<0.001).
CONCLUSIONS: Reducing the cough screening threshold from ≥2 weeks to ≥1 week in a low-incidence, high-mobility urban area significantly decreased diagnostic 
delays, especially within the health system, and identified earlier-stage 
disease without extra resources. This cost-free policy can be easily implemented 
in similar regions to help achieve End TB goals.
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BACKGROUND: Tuberculosis (TB), caused by Mycobacterium tuberculosis (Mtb), 
remains a major global health burden. A growing body of evidence suggests that 
mucosal microbial communities may reflect or modulate host responses during 
infection. However, the oral microbiome in TB patients with different bacterial 
loads remains poorly characterized. This study aimed to investigate alterations 
in oral fungal communities among Xpert-positive patients, stratified by Mtb 
burden based on Xpert MTB/RIF testing.
METHODS: In this prospective multicenter cohort study (May-August 2024), 278 
Xpert-positive TB patients were enrolled across five hospitals in China. 
Participants were stratified into high, medium, low, and very low Mtb burden 
groups according to Xpert MTB/RIF cycle threshold values. Paired sputum and 
tongue swab samples were collected. Oral fungal profiles were characterized via 
ITS sequencing, followed by taxonomic assignment, diversity analysis, and 
multivariable association testing (MaAsLin 2) to identify robust biomarkers.
RESULTS: Oral fungal community structure varied significantly across Mtb burden 
strata. Beta-diversity analysis revealed distinct clustering between the very 
low burden group and higher burden groups (high, medium, low). High-burden 
patients were enriched with environmental taxa such as Blumeria and 
Toxicocladosporium, whereas low-burden groups exhibited higher abundances of 
Candida, Aspergillus, and Penicillium. Notably, MaAsLin 2 analysis confirmed 
that Penicillium and Podosphaera were independently associated with lower Mtb 
burden after adjusting for confounders. Neutral model analysis indicated that 
stochastic processes predominantly drive the assembly of these oral fungal 
communities. Functional prediction suggested enhanced aerobic respiration and 
metabolic enzyme activity in high-burden groups.
CONCLUSIONS: This study analyzed the oral fungal microbiome stratified by Mtb 
burden strata in Xpert-positive patients, revealing distinct shifts in fungal 
composition and functional potential. Fungal dysbiosis and altered microbial 
metabolic capacity may offer insight into host-microbe interactions in pulmonary 
TB (PTB). These findings underscore the potential value of fungal microbiome 
profiling for assessing Mtb burden, beyond its application in TB diagnosis 
alone.
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Tuberculosis (TB) remains a leading cause of infectious death globally, creating 
an urgent need for rapid and non-invasive diagnostics. Extracellular vesicles 
(EVs) have emerged as promising carriers of disease-specific microRNAs with 
biomarker potential. This study identifies EV-miR-107 as a candidate 
host-response biomarker for TB, showing significant upregulation in TB patient 
plasma and a murine BCG infection model. To utilize this finding, an in-situ 
detection platform named CLiAN (CHA@Lipo@Aptamer Nanosensor) is developed. It 
utilizes cationic liposomes functionalized with CD63-specific aptamers and 
encapsulating catalytic hairpin assembly (CHA) probes to enable targeted EV 
fusion, facilitating efficient EV miRNA profiling within two hours. Clinically, 
CLiAN detects EV-miR-107 with 95.2% sensitivity (AUC = 0.87), outperforming 
sputum culture (36.4%) and Xpert MTB/RIF (54.5%). It also reliably monitors 
treatment response via dynamic changes in plasma EV-miR-107 levels (p = 0.001), 
correlating with clinical outcomes. This work establishes an integrated 
framework for TB management-from biomarker discovery to diagnostics and 
treatment monitoring-paving the way for improved point-of-care TB control.
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BACKGROUND: Macrophages serve as the primary host defense against Mycobacterium 
tuberculosis (M.tb). Cellular glycolysis plays a critical role in 
macrophage-mediated resistance to mycobacterial infection. A hyperglycemic 
microenvironment impairs host defense and exacerbates mycobacterial infection. 
However, the role of cAMP response element-binding protein (CREB), a key 
transcription factor regulating metabolism and apoptosis, in macrophages' 
anti-mycobacterial response under high glucose (HG) conditions remains unclear. 
Here, we used the attenuated M.tb strain Bacillus Calmette‑Guérin (BCG) to 
investigate the role of CREB in HG‑modulated glycolysis and apoptosis in 
infected macrophages.
RESULTS: In the present study, we found that BCG infection significantly induced 
apoptosis and upregulated the expression of key glycolytic enzymes in RAW264.7 
macrophages in vitro, and these effects were further amplified under HG 
conditions. In vivo, C57BL/6J mice fed a high-fat high-sugar (HFHS) diet and 
infected with BCG showed more pronounced lung tissue inflammatory cell 
infiltration and bacterial burden, along with upregulated p-CREB, GLUT4 and 
Cleaved-Caspase 9, compared with infected mice fed normal chow. siRNA-mediated 
CREB knockdown significantly reduced apoptosis-related proteins and glycolytic 
enzymes, decreased intracellular ROS accumulation, and improved cell survival in 
BCG-infected RAW264.7 cells under HG conditions. The glycolysis inhibitor 
2-deoxy-D-glucose (2-DG) suppressed glycolytic enzyme expression and apoptosis, 
with further enhanced protection when combined with CREB siRNA.
CONCLUSION: BCG infection upregulated CREB expression in a time-dependent 
manner, and this effect was further potentiated under HG conditions. CREB 
upregulation was accompanied by enhanced glycolysis, increased ROS accumulation, 
and elevated macrophage apoptosis, and these changes were associated with 
exacerbated BCG infection under HG conditions. These findings suggest a 
mechanistic link between hyperglycemia and impaired antimycobacterial defense, 
and point to CREB as a candidate for further investigation under HG metabolic 
stress.
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BACKGROUND: Diagnosing pulmonary non-tuberculous mycobacterial (NTM) disease 
remains challenging, not only because its clinical manifestations often overlap 
with those of tuberculosis (TB), but also because its symptoms and signs-such as 
chronic cough, sputum production, fatigue, and weight loss-can closely resemble 
those of other common respiratory conditions, including chronic obstructive 
pulmonary disease (COPD), recurrent pulmonary infections, and chronic 
bronchitis. This symptomatic overlap often leads to delayed or misdiagnosis, a 
problem exacerbated by the time-consuming nature of confirmatory culture, which 
further impedes timely diagnosis.Against the backdrop of a rising incidence of 
NTM pulmonary disease, Nanopore Targeted Sequencing (NTS) emerges as a promising 
solution, enabling rapid and comprehensive pathogen detection. This study aims 
to evaluate the clinical utility of NTS, with a focus on its diagnostic 
performance, ability to delineate the pathogen spectrum, and reveal 
polymicrobial co-infections.
METHODS: In this retrospective study, we analyzed 350 patients suspected with 
pulmonary NTM infection at Nanjing Second Hospital between 2023 and 2025. We 
evaluated clinical characteristics, pathogen profiles and co-infections. 
Bronchoalveolar lavage fluid (BALF), sputum, and tissue specimens were subjected 
to NTS. The diagnostic performance of NTS was assessed by comparing it with 
traditional methods, including acid-fast bacillus (AFB) smear, mycobacterial 
species identification, and conventional culture.
RESULTS: Among 350 enrolled patients, 293 were diagnosed with NTM pulmonary 
disease. The NTM group was significantly older (median age: 61.0 vs. 43.5 years) 
compared to the non-NTM group (n = 57). NTM patients demonstrated significant 
cellular immune dysfunction, including lower CD3⁺, CD4⁺ T-cell levels, and 
CD4⁺/CD8⁺ ratio, alongside a more protracted disease course compared to 
controls. No significant difference in BMI was observed between the two 
groups.The most common clinical symptom was productive cough, and imaging 
predominantly showed patchy parenchymal and nodular shadows. Evaluation of 
diagnostic performance demonstrated that NTS showed the highest sensitivity 
(95.9%) and the highest AUC (0.892) among the methods evaluated, although its 
specificity (82.5%) was slightly lower than that of Mycobacterial culture 
(84.2%). In contrast, traditional methods such as Mycobacterial culture showed 
critically low sensitivity (50.5%), despite high specificity. Venn diagram 
analysis confirmed that NTS detected the highest number of positive cases, 
supporting its role as a comprehensive diagnostic tool. Furthermore, analysis of 
co-infections revealed a high frequency (56.0%) of polymicrobial infections 
among NTM patients, with Mycobacterium tuberculosis and Human Herpesvirus being 
the most common co-pathogens. Other frequent co-infections included Aspergillus, 
Candida, and Pseudomonas aeruginosa. Complex polymicrobial combinations were 
also observed, highlighting the intricate microbial landscape in NTM pulmonary 
disease and underscoring the need for comprehensive diagnostic strategies.
CONCLUSION: NTS is a rapid, highly sensitive tool that may improve the diagnosis 
of pulmonary NTM by enabling simultaneous species identification and 
co-infection profiling; however, its optimal application requires integration 
with clinical, radiological, and immunological findings to accurately 
distinguish true infection from colonization and guide effective management.
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INTRODUCTION: Tumor necrosis factor-α (TNF-α) inhibitors are first-line agents 
for steroid-refractory/resistant ulcerative colitis (UC), but their 
immunosuppressive effect elevates the risk of opportunistic infections, 
particularly tuberculosis (TB). Extrapulmonary TB such as hepatic and splenic TB 
is rare but prone to misdiagnosis. A 55-year-old male was diagnosed with UC in 
2003, relieved by sulfasalazine and mesalazine for recurrence in 2021. In 2024, 
post-perianal abscess surgery, UC relapsed with positive cytomegalovirus (CMV), 
treated with glucocorticoids and ganciclovir. The patient subsequently developed 
glucocorticoid-dependent acute severe active UC, presenting with more than 10 
bloody stools per day and a Mayo endoscopic score of 3 points. The patient 
failed to achieve symptom relief after one week of vedolizumab treatment, 
prompting an immediate adjustment of the therapeutic strategy, and infliximab 
was therefore initiated. After 6 infliximab doses, he developed fever. 
T-SPOT/PPD turned positive, with liver and spleen nodules. Biopsy showed 
epithelioid granulomatous inflammation, Xpert mycobacterium TB/RIF test was 
positive, leading to hepatic/splenic TB diagnosis. Quadruple anti-TB therapy was 
initiated. UC relapsed in December 2025, improved by guselkumab. 
Anti-tuberculosis treatment continues with planned re-evaluation after 1 year.
DISCUSSION AND LITERATURE REVIEW: Hepatic/splenic TB lacks specificity, often 
mimicking drug-induced liver injury. Latest guidelines emphasize baseline TB 
screening (PPD + TSPOT.TB + chest CT) and 3-6 monthly surveillance during 
biologic use. Anti-TB drugs may exert synergistic anti-UC effects via cytokine 
inhibition. Extrapulmonary TB requires ≥ 12 months of anti-TB therapy.
CONCLUSION: Clinicians should remain alert to hepatic/splenic TB in UC patients 
receiving biologic therapy, particularly those with sequential biologic 
exposure. Timely pathological and etiological diagnosis and anti-TB therapy 
improve prognosis, with strict TB surveillance crucial for early detection.
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BACKGROUND: Post-tuberculosis airway stenosis (PTAS) is an underrecognized 
complication among TB survivors, especially those with tracheobronchial 
tuberculosis (TBTB). This study aimed to evaluate the prevalence, clinical 
features, and long-term outcomes of PTAS in a large real-world cohort.
METHODS: We conducted a retrospective cohort study of pulmonary TB patients 
treated between 2017 and 2022 in Shenzhen, China. PTAS was identified based on 
bronchoscopy, imaging, and symptom assessment. Clinical data, including modified 
Medical Research Council (mMRC) dyspnea scores, were collected at baseline and 
during follow-up. Bronchoscopic intervention outcomes were also evaluated.
RESULTS: Among 25,896 pulmonary TB patients, 265 (1%) were diagnosed with PTAS. 
Of the 98 cases with complete follow-up, 48 (49%) were asymptomatic (mMRC rank 
0), and none of them progressed during a median follow-up of 1451 days. Among 
the 50 symptomatic patients (mMRC rank 1 to 4), 12 (24%) showed clinical 
deterioration. Baseline symptom severity was significantly associated with 
disease progression (P<0.001). Bronchoscopic interventions provided symptom 
relief in most cases, although statistical significance for reduced disease 
progression was not achieved (P>0.05).
CONCLUSION: In this real-world study conducted in southern China, PTAS are 
observed to be less common yet potentially progressive complications among 
tuberculosis survivors. These complications can significantly impact the quality 
of life. The risk of progression may be predicted by baseline airway obstruction 
scores, which could serve as a basis for developing intervention strategies.
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BACKGROUND: The etiological diagnosis of adult pulmonary tuberculosis (PTB) 
mainly relies on sputum or other respiratory specimens. However, some suspected 
patients cannot provide adequate sputum, limiting conventional diagnostic 
methods. Stool is an easily obtainable, non-invasive specimen and, combined with 
nucleic acid amplification techniques, may offer a new adjunct approach for 
rapid PTB diagnosis.
OBJECTIVE: To systematically evaluate the diagnostic accuracy of stool Xpert 
MTB/RIF for adult PTB.
METHODS: PubMed, Web of Science, Embase, and the Cochrane Library were searched 
through April 20, 2026. Study quality was assessed using the Quality Assessment 
of Diagnostic Accuracy Studies-2 (QUADAS-2) tool. A random-effects model was 
applied to pool diagnostic accuracy estimates, evaluating stool Xpert against 
microbiological reference standards, including mycobacterial culture or Xpert 
testing on conventional specimens.
RESULTS: Thirteen studies involving 3,033 adult patients were included. Stool 
processing and testing procedures varied considerably across studies, 
particularly in reagent types and pre-treatment steps such as homogenization and 
filtration. Against microbiological reference standards, pooled sensitivity and 
specificity were 84% (95% CI: 77%-89%) and 96% (95% CI: 90%-99%), respectively. 
Sensitivity was 84% in both people living with HIV(PLHIV) and uninfected 
populations, whereas specificity was higher in uninfected individuals (99%, 95% 
CI: 89%-100%) than in PLHIV patients (91%, 95% CI: 78%-97%). Significant 
heterogeneity was observed. Meta-regression by region and reference standard 
showed significant sensitivity differences between African and Asian studies and 
between studies using sputum culture versus other reference standards, 
suggesting potential sources of heterogeneity. Against a composite clinical 
reference standard, pooled sensitivity and specificity were 59% (95% CI: 
43%-74%) and 100% (95% CI: 94%-100%), respectively.
CONCLUSION: Stool Xpert MTB/RIF demonstrates high specificity and good 
sensitivity for diagnosing adult PTB, with comparable sensitivity in PLHIV and 
uninfected populations. Its non-invasive and convenient nature supports its 
potential as a rapid adjunct diagnostic tool. However, sensitivity may be 
influenced by region, sample processing methods, and choice of reference 
standard. Further standardized prospective studies are needed to define its 
clinical utility and clarify its role in clinical practice.
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Rapid genotyping of rifampicin (RIF) and isoniazid (INH) resistance in 
Mycobacterium tuberculosis is constrained by complex specimen processing, 
contamination risk, and multiplex single-nucleotide mutation discrimination. We 
report an automated three-detection-chamber thin-film microfluidic chip 
compatible with sputum, tongue swabs, and cultured suspensions, with 
pretreatment and nucleic-acid processing on chip. The automated, sealed chip 
integrates alcohol-free lysis, silica-membrane purification, PCR amplification, 
and single-enzyme Pyrococcus furiosus Argonaute (pfAgo) detection under 
programmed fluid routing. Results are reported in ∼73 min (18 min extraction, 35 
min PCR, 20 min pfAgo cleavage). Guide-directed, sequence-specific pfAgo 
cleavage enables multiplex SNP calling in a single-enzyme cleavage scheme. 
Fluorophore-labeled reporters provide four-plex fluorescence reporting per 
chamber, enabling parallel readout across three chambers with mutation-specific 
guide DNAs. To our knowledge, this is the first thin-film chip demonstrating 
single-enzyme multiplex pfAgo detection, reporting 11 targets in one run. The 
panel includes IS6110 and 10 high-frequency RIF/INH resistance mutations in 
rpoB, katG, and inhA. IS6110 was detected down to 0.01 copies/μL and resistance 
mutations to 1-10 copies/μL, with 103 CFU/mL on-chip sensitivity, as determined 
by the proposed readout method. In 48 clinical TB specimens, chip calls showed 
100% concordance with Sanger sequencing. By adding katG and inhA, our assay 
reports additional INH resistance in contrast to RIF-focused tests that 
interrogate only rpoB (e.g., Xpert MTB/RIF), providing more informative 
genotyping for clinical decision-making. This closed, automated platform 
supports scalable panel expansion for decentralized TB drug-resistance 
genotyping.
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Mycobacterium tuberculosis (Mtb) phosphoserine phosphatase SerB2 is a key enzyme 
essential for bacterial survival and virulence, catalyzing the final step in the 
L-serine biosynthesis pathway. SerB2 is an attractive drug target due to its 
role in immune evasion by Mtb. However, the functional mechanism of Mtb SerB2 
remains poorly understood. Here, we measured the hydrodynamic radius of 
monomeric SerB2 to be 5.4 ± 0.3 nm. Based on an AlphaFold2-predicted structural 
model, molecular docking was performed and site-specific mutations were carried 
out. Mutants D185A, D187A, E194A, S226A, R230A or K318A exhibited significantly 
reduced activity. In contrast, deletion of segment 294-314 (Δ294-314) increased 
activity. Notably, the 294-314 region exhibited higher flexibility compared to 
other parts of SerB2. Among the inhibitors tested, clofazimine displayed the 
most potent inhibitory effect. Our findings offer new insights into the 
mechanisms of SerB2 function and lay the structural and biochemical groundwork 
for developing novel anti-tuberculosis therapies.

Copyright © 2026 Liu, Deng, Liu, Yao and Li.

DOI: 10.3389/fmicb.2026.1863671
PMCID: PMC13372908
PMID: 42466121

18. Front Cell Infect Microbiol. 2026 Jul 2;16:1851741. doi: 
10.3389/fcimb.2026.1851741. eCollection 2026.

Application of metagenomic next-generation sequencing in HIV-negative 
hematogenous disseminated tuberculosis.

Luo L(#)(1), Zhan J(#)(1), Wang Z(1), Du X(1), Li N(1).

Lingxin Luo, Jvrong Zhan, Zhen Wang, Xianzhi Du, Na Li*
*CORRESPONDENCE Na Li，300281@hospital.cqmu.edu.cn
[bookmark: _GoBack]
Author information:
(1)Department of Respiratory and Critical Care Medicine, The Second Affiliated 
Hospital of Chongqing Medical University, Chongqing, China.
(#)Contributed equally

BACKGROUND: Hematogenous disseminated tuberculosis (Hematogenous disseminated 
tuberculosis, HDTB) is a rare, critical form of tuberculosis with a high case 
fatality ratio and is uncommon in HIV-negative patients. Early recognition of 
this disease is difficult, and limitations of traditional testing methods often 
lead to delayed diagnosis. This study aims to investigate the value of 
metagenomic Next-Generation Sequencing (metagenomic Next-Generation Sequencing, 
mNGS), as a promising tool, in the diagnosis of hematogenous disseminated 
tuberculosis in HIV-negative (Human Immunodeficiency Virus, HIV) patients.
METHODS: A retrospective analysis was conducted of the clinical data of 10 
HIV-negative patients with hematogenous disseminated tuberculosis confirmed by 
mNGS.
RESULTS: All patients had pre-existing diseases that could lead to impaired 
immune function. Common symptoms included hyperpyrexia, cough, and dyspnea, and 
6 patients developed respiratory failure. C-reactive protein (C-reactive 
protein, CRP) and procalcitonin (procalcitonin, PCT) levels were both elevated, 
and PCT was markedly elevated in more than half of the patients, using 0.5 ng/mL 
as the cutoff value. Most patients had markedly elevated D-dimer levels 
accompanied by thrombotic events, including 3 patients with concomitant 
pulmonary embolism. Chest imaging showed patchy pulmonary opacities, and 2 
patients had atypical bilateral pleural effusion; these nonspecific findings 
were easily confused with those of other diseases. Blood mNGS detected 
Mycobacterium tuberculosis within 2 to 3 days. According to the presence or 
absence of concomitant pulmonary tuberculosis, the patients were divided into 
the pulmonary tuberculosis subgroup (pulmonary tuberculosis subgroup, PTB) and 
the non-pulmonary tuberculosis subgroup (non-pulmonary tuberculosis subgroup, 
non-PTB). The oxygenation index was significantly lower in the pulmonary 
tuberculosis subgroup than in the non-pulmonary tuberculosis subgroup 
(P = 0.037). All cases of pulmonary embolism occurred in the pulmonary 
tuberculosis subgroup, but the difference was not statistically significant.
CONCLUSIONS: HIV-negative patients with hematogenously disseminated tuberculosis 
have atypical clinical manifestations and are prone to incorrect diagnosis. The 
application of mNGS helps shorten diagnostic delays and accelerate disease 
control, providing an effective supplementary diagnostic pathway when 
conventional testing methods cannot identify the pathogen.

Copyright © 2026 Luo, Zhan, Wang, Du and Li.

DOI: 10.3389/fcimb.2026.1851741
PMCID: PMC13372624
PMID: 42465845 [Indexed for MEDLINE]

19. Front Public Health. 2026 Jul 2;14:1804659. doi: 10.3389/fpubh.2026.1804659. 
eCollection 2026.

Factors associated with pulmonary tuberculosis in LTBI individuals screened from 
close contacts: a retrospective case-control study.

He M(#)(1), Sun D(#)(1), Wang W(1), Xu X(1), Xie C(1), Xu W(1), Chang W(1), 
Zheng D(1), Zhang Y(1).

Mengya He, Dingyong Sun*, Weidong Wang, Xiaowan Xu, Chunyu Xie, Wenhui Xu, Wenjing Chang, Danwei Zheng, Yanqiu Zhang*
*CORRESPONDENCE Dingyong Sun，sundy2222@126.com ；Yanqiu Zhang，zyq76@126.com

Author information:
(1)Henan Center for Disease Control and Prevention, Zhengzhou, China.
(#)Contributed equally

BACKGROUND: Latent tuberculosis infection (LTBI) progresses to pulmonary 
tuberculosis (PTB) in 5-10% of cases. This study aimed to identify factors 
associated with PTB among close contacts of PTB patients and to develop an 
exploratory nomogram for individualized risk estimation.
METHODS: A retrospective case-control study was conducted in Henan Province, 
China, in 2024. The PTB group comprised newly diagnosed PTB patients (n = 365), 
and the LTBI group comprised close contacts of PTB patients who tested positive 
on the purified protein derivative (PPD) test, with normal chest imaging and no 
clinical evidence of active TB after physician evaluation (n = 389). 
Participants were randomly divided into a training set (70%, n = 528) and a 
validation set (30%, n = 226). Multivariable logistic regression was performed 
to identify factors associated with PTB. An exploratory nomogram was developed 
based on the independent factors and internally validated using bootstrap 
resampling (1,000 replicates). Model performance was assessed using the area 
under the receiver operating characteristic (ROC) curve, calibration curves, and 
decision curve analysis (DCA).
RESULTS: Nine factors were independently associated with PTB. Factors associated 
with increased risk included age ≥60 years (OR = 2.261), male gender 
(OR = 3.587), diabetes (OR = 3.779), underweight (OR = 5.312), and self-reported 
high stress (OR = 1.862). Factors associated with decreased risk included 
married status (OR = 0.187), certain occupations (e.g., farmers, students), 
overweight (OR = 0.393), obesity (OR = 0.124), receipt of TB health education 
(OR = 0.446), and presence of a BCG scar (OR = 0.497). The exploratory nomogram 
showed AUCs of 0.842 (95% CI: 0.809-0.874) in the training set and 0.833 (95% 
CI: 0.780-0.885) in the validation set. Calibration curves demonstrated good 
agreement, and DCA suggested potential clinical utility.
CONCLUSION: Age ≥60 years, male gender, diabetes, underweight, and high stress 
were associated with increased PTB risk, while married status, certain 
occupations, overweight, obesity, TB health education, and BCG scar were 
associated with decreased PTB risk among close contacts. The exploratory 
nomogram showed good discriminative ability in internal validation but requires 
external validation before clinical application.
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BACKGROUND: Multidrug-resistant/rifampicin-resistant tuberculosis (MDR/RR-TB) 
poses a significant threat to global tuberculosis control. Understanding drug 
resistance profiles, immune signatures, and their associations with treatment 
outcomes is critical.
METHODS: A total of 395 MDR/RR-TB patients were enrolled. Baseline 
characteristics, minimum inhibitory concentrations (MICs) for multiple anti-TB 
drugs, plasma inflammatory cytokine levels, and treatment outcomes were 
analyzed.
RESULTS: The cohort was predominantly male (69.6%), with a median age of 
40 years. Pre-extensively drug-resistant (Pre-XDR-TB) accounted for 48.4%, and 
treatment success rate was 66.8%. Retreated patients showed significantly higher 
MICs for ethambutol, isoniazid, rifampicin, moxifloxacin, ofloxacin, and 
streptomycin (all p < 0.05). Strong cross-resistance was observed between 
moxifloxacin and ofloxacin (ρ = 0.93, p < 0.0001). Retreated patients had lower 
IL-2 (p = 0.035) and higher IL-12 levels (p = 0.002). Unadjusted analyses 
identified significant associations between elevated MICs of isoniazid, 
moxifloxacin, ofloxacin, and streptomycin and treatment failure. After 
multivariable adjustment for age, sex, treatment history, and diabetes, 
ethambutol (aOR = 1.620, p = 0.007) and isoniazid (aOR = 1.315, p = 0.018) 
showed positive associations with treatment failure, though these did not remain 
significant after false discovery rate correction for multiple comparisons.
CONCLUSION: In MDR/RR-TB patients, elevated ethambutol and isoniazid MICs were 
associated with treatment failure after multivariable adjustment; however, these 
associations were not significant after multiple comparisons correction. The 
potential prognostic value of quantitative MIC testing for these drugs remains 
to be established in future adequately powered studies.
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INTRODUCTION: Tuberculosis (TB) remains a major public health challenge in 
Northwest China. Genomic approaches provide valuable tools for characterizing 
the population structure, transmission patterns, and drug-resistance profiles of 
Mycobacterium tuberculosis (MTB), yet hospital-based genomic data from this 
region remain limited.
METHODS: This single-center, hospital-based study analyzed 26 clinical MTB 
isolates collected from a tertiary hospital in Northwest China. Whole-genome 
sequencing (WGS), drug susceptibility testing (DST), phylogenetic analysis, and 
a murine infection model were used to investigate lineage distribution, genetic 
relatedness, drug-resistance characteristics, and pathogenicity.
RESULTS: The Beijing lineage, represented by spoligotype SIT1, accounted for 
73.08% of the isolates, and 80.77% belonged to sequence type ST215. Phylogenetic 
analysis identified a closely related cluster of ST215 isolates with low 
pairwise SNP distances, suggesting potential recent transmission within the 
studied cohort. No multidrug-resistant (MDR) or extensively drug-resistant (XDR) 
isolates were detected, and resistance was limited to sporadic monoresistance. 
All isolates carried the aac(2')-Ic and erm(37) genes, although these genes were 
not consistently associated with phenotypic resistance. In an intravenous mouse 
infection model, histopathological changes induced by a representative ST215 
isolate were broadly comparable to those caused by the reference strain H37Rv.
DISCUSSION: This hospital-based genomic investigation identified a predominant 
ST215 MTB population with generally low levels of drug resistance in the studied 
cohort. These findings provide preliminary genomic and phenotypic evidence for 
MTB isolates in this specific clinical setting and highlight the need for 
larger, multicenter studies to further evaluate transmission patterns and 
drug-resistance dynamics in Northwest China.
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Tuberculosis (TB), caused by Mycobacterium tuberculosis (Mtb), remains the 
leading cause of death from a single infectious agent worldwide, with 10.7 
million new cases and 1.23 million deaths reported globally in 2024. Although 
conventional chemotherapy cures most drug-susceptible TB, the rising burden of 
multidrug-resistant TB (MDR-TB), prolonged treatment regimens, and suboptimal 
patient adherence continue to undermine control efforts. Against this 
background, immunotherapeutic approaches have gained renewed interest as 
rational complements to chemotherapy, building on decades of mechanistic work 
that has mapped host-pathogen interactions at unprecedented resolution. This 
review integrates recent advances across the immunotherapy landscape, including 
next-generation vaccines (M72/AS01E, MTBVAC, VPM1002, BNT164 mRNA candidates), 
host-directed therapies (HDTs) targeting autophagy, metabolic and inflammatory 
pathways, cytokine-based and antimicrobial peptide strategies, and adoptive cell 
therapies. We place particular emphasis on the dual, context-dependent roles of 
immune checkpoints such as PD-1/PD-L1 in TB, where checkpoint blockade can 
paradoxically trigger reactivation, and on the cellular heterogeneity revealed 
by single-cell and spatial transcriptomics of the granuloma. Key translational 
challenges-the absence of reliable correlates of protection, the demand for 
precision immunomodulation in comorbid populations (HIV, diabetes), and chronic 
underfunding of TB research-are discussed alongside emerging opportunities 
offered by mRNA platforms, repurposed drugs, and multi-omics-guided patient 
stratification. Collectively, immunotherapy is evolving from an adjunctive 
concept into a strategic pillar of TB control, with the potential to shorten 
treatment, prevent relapse, and address drug-resistant disease.
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BACKGROUND: Tuberculosis (TB) remains a leading infectious cause of death 
worldwide, and China remains a high-burden country. Pulmonary tuberculosis (PTB) 
accounts for most TB cases in China, but previous studies have been 
geographically limited, used short forecasting horizons, or lacked systematic 
model comparisons. This study aimed to assess trends, spatial dynamics, and 
future trajectories of PTB incidence and mortality across mainland China and 
identify geographical anomalies requiring targeted interventions.
METHODS: Monthly PTB incidence and mortality data for 2004-2025 were obtained 
from the National Notifiable Disease Reporting System. Joinpoint regression 
analyzed temporal trends (2004-2023). Global/local Moran's I examined spatial 
clustering. A rolling-window framework (training: 2004-2021; test: 2022-2025) 
compared Holt-Winters, SARIMA, Prophet, and XGBoost models, forecasting to 2030. 
Performance was assessed using MAE, RMSE, MAPE, SMAPE, and the Diebold-Mariano 
test.
RESULTS: During 2004-2023, average annual PTB incidence was 66.23/100,000, and 
mortality was 0.20/100,000. Incidence peaked in 2005 and then declined 
significantly from 2006 (APC = -4.37, 95% CI: -7.60 to -3.86%). Mortality also 
decreased (APC = -2.43, 95% CI: -4.12 to -0.71%). Spatial hotspots shifted from 
southern China (2004-2008) to western China (Tibet, Xinjiang) after 2008. 
Liaoning Province exhibited a unique upward mortality trend (AAPC = 7.89%, 
p < 0.001) despite being a persistent cold spot. XGBoost achieved the lowest 
forecast errors for both incidence (MAE = 0.49, MAPE = 12.72%) and mortality 
(MAE = 0.0050, MAPE = 23.22%). XGBoost projects that incidence will plateau at 
approximately 3.5-4.2 per 100,000 through 2030, rather than continuing its 
historical decline; mortality is expected to remain stable at a very low level 
(≈0.017 per 100,000).
CONCLUSION: PTB incidence and mortality in China have declined substantially, 
but marked geographic disparities persist. Western provinces remain high-burden 
hotspots, and Liaoning's rising mortality despite low incidence warrants urgent 
investigation. XGBoost provided the most accurate forecasts, though traditional 
models also performed reasonably. Geographically tailored interventions, 
sustained surveillance, and further research into regional anomalies are 
essential to accelerate progress toward China's 2030 TB elimination targets.
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BACKGROUND: Tuberculosis (TB) continues to be a major global infectious disease, 
and the ability of Mycobacterium tuberculosis (Mtb) to persist within 
macrophages is a major barrier to eradication. Autophagy is a critical host 
defense mechanism, yet the epitranscriptomic regulation of this process is 
poorly understood.
METHODS: PBMCs isolated from individuals with TB and THP-1 macrophages infected 
with Mtb H37Ra were analyzed for METTL14 expression. Functional modulation 
experiments were conducted to investigate autophagy, m6A modification, and 
bacterial survival. Techniques included qPCR, Western blot, immunofluorescence, 
Me-RIP, RIP, dual-luciferase reporter assays, RNA stability analysis, and CFU 
enumeration.
RESULTS: METTL14 level was significantly decreased in PBMCs of TB patients and 
in Mtb-infected macrophages. Overexpression of METTL14 restored autophagic flux, 
as evidenced by increased LC3 puncta, elevated Beclin-1 and ULK1 levels, and 
enhanced p62 degradation. Mechanistically, METTL14 mediated m6A modification of 
ULK1 mRNA, which was recognized by YTHDF1 to stabilize the transcript. Silencing 
ULK1 abrogated METTL14-induced autophagic flux, while pharmacological inhibition 
of autophagy reversed the suppression of intracellular Mtb survival by METTL14.
CONCLUSION: These findings identify METTL14 as a key epitranscriptomic regulator 
of autophagic flux in macrophages during Mtb infection. By promoting m6A 
modification and stabilization of ULK1 mRNA, METTL14 restores autophagic flux 
and restricts bacterial persistence, highlighting a potential therapeutic target 
for TB.
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PURPOSE: To assess the efficacy and safety of delamani (Dlm), bedaquiline (Bdq) 
and linezolid (Lzd) in multidrug-resistant tuberculosis (MDR-TB) and 
rifampicin-resistant tuberculosis (RR-TB).
PATIENTS AND METHODS: We retrospectively analyzed the clinical data of 71 
patients with MDR/RR-TB. All patients were given a 6-9 month short-course 
treatment based on Dlm, Bdq and Lzd. Outcomes included treatment success, sputum 
culture conversion rate and time, clinical and imaging improvement, adverse 
events (AEs), serious adverse events (SAEs), and QTcF prolongation were 
recorded. Logistic regression and Cox proportional hazards models were used to 
identify factors associated with treatment success and time to sputum culture 
conversion, respectively.
RESULTS: 57.75% of patients were male, and the median (IQR) age of all patients 
was 42.00 (30.50, 54.00) years. At the end of the treatment, 73.24% of patients 
achieved a good therapeutic outcome, 85.19% of patients achieved negative sputum 
culture, and the median (IQR) time for sputum culture to turn negative was 62.50 
(28.00, 126.00) days. The clinical symptoms of the patients were all 
significantly improved (P < 0.001). 94.37% of patients showed lesion absorption, 
and the proportion of lesion area/volume to the whole lung was significantly 
reduced (P < 0.001). 36.62% of patients developed any grade AEs, the incidence 
of grade ≥3 AEs was 8.45%, and one patient (1.41%) developed SAEs, which was 
grade 4 anemia caused by Lzd. 12.68% of patients experienced prolonged QTcF. 
Previous history of tuberculosis (OR = 0.188, P = 0.015) and hepatitis B (OR = 
0.150, P = 0.038) was associated with non-favorable outcomes. No baseline 
characteristics were associated with time to sputum culture conversion (P > 
0.05).
CONCLUSION: The Dlm-Bdq-Lzd regimen demonstrated favorable efficacy and safety 
in patients with MDR/RR-TB, and may represent a mechanistically distinct, 
shorter-course alternative to conventional regimens, while potential risks such 
as prolonged QTcF need to be noted.
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OBJECTIVE: Limited evidence exists on imaging-based classification and treatment 
response prediction in cervical tuberculous lymphadenitis (CTL). This study 
aimed to investigate the clinical value of contrast-enhanced ultrasound (CEUS) 
and ultrasound elastography (UE) in differentiating pathological subtypes of CTL 
and predicting response to anti-tuberculosis therapy.
METHODS: This retrospective cohort study included 120 patients with CTL 
confirmed by pathological examination between January 2021 and October 2025. All 
patients underwent CEUS and UE prior to treatment. Parameters including the 
non-perfusion area ratio, enhancement pattern, strain ratio, and elasticity 
score were recorded. Using pathological diagnosis as the reference standard, the 
diagnostic performance of CEUS and UE for different pathological subtypes was 
evaluated. Based on the lymph node volume reduction rate (VRR) at 6 months after 
treatment, patients were classified into a treatment-sensitive group (VRR ≥ 50%) 
and a treatment-insensitive group (VRR < 50%). The associations between imaging 
parameters and treatment response were analyzed.
RESULTS: The proportion of annular enhancement on CEUS, non-perfusion area 
ratio, proportion of high elasticity scores on UE, and strain ratio were 
significantly higher in Type II patients than in Type I and Type III patients 
(all P < 0.05). CEUS and UE yielded sensitivities of 87.5% and 85.0% and 
specificities of 87.5% and 76.3%, respectively. Strain ratio, non-perfusion area 
ratio, and disease duration were independent risk factors for treatment 
insensitivity. The predictive model combining CEUS and UE parameters showed 
superior performance compared with either modality alone.
CONCLUSION: CEUS and UE can noninvasively and effectively differentiate 
pathological subtypes of CTL, with particularly high diagnostic accuracy for 
Type II (caseous necrosis). We recommend incorporating CEUS and UE into the 
pre-treatment evaluation of CTL to guide subtype identification and risk 
stratification for anti-tuberculosis therapy.
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BACKGROUND: Severe tuberculosis (TB) presents with complex clinical 
manifestations and high mortality. Immunosuppressed hosts are at high risk for 
TB infection and prone to progress to severe disease.
CASE PRESENTATION: A young female patient was admitted to our Respiratory 
Intensive Care Unit with fever, cough, and progressive dyspnea. She had a 
history of nephrotic syndrome and was on long-term corticosteroids and 
immunosuppressive agents, but without TB screening at baseline. Following 
admission, she rapidly developed acute respiratory distress syndrome (ARDS), 
diffuse alveolar hemorrhage, and multiple organ dysfunction syndrome (MODS). 
While providing broad-spectrum anti-infective therapy, invasive mechanical 
ventilation, continuous renal replacement therapy, and supportive care to 
maintain vital signs, we achieved an early definitive diagnosis of disseminated 
tuberculosis through rapid sputum acid-fast bacilli staining, Mycobacterium 
tuberculosis nucleic acid testing, and metagenomic next-generation sequencing 
(mNGS). A multidisciplinary team collaborated to formulate an individualized 
anti-tuberculosis treatment plan, leading to a favorable clinical outcome.
CONCLUSION: This case highlights the necessity of TB screening in 
immunosuppressed hosts, early recognition of severe TB, the importance of 
precise etiological diagnosis, and emphasizing the application of comprehensive 
treatment strategies in such patients.
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BACKGROUND: Patients with tuberculosis in the intensive care unit (ICU) face an 
elevated risk of thrombosis; however, the contributing factors remain 
incompletely understood. This study aimed to identify independent risk factors 
for thrombus formation, evaluate the incremental predictive value of 
inflammatory biomarkers [C-reactive protein (CRP), D-dimer (DDR), and 
interleukin-6 (IL-6)], and explore the determinants of IL-6 levels in critically 
ill tuberculosis patients.
METHODS: This retrospective cohort study consecutively enrolled 168 tuberculosis 
patients admitted to the ICU, including 101 with thrombosis and 67 without. 
Demographic, clinical, and laboratory data were collected. Univariate and 
multivariable binary logistic regression analyses were performed to identify 
independent risk factors. The area under the receiver operating characteristic 
curve (AUC) and DeLong test were used to compare five logistic models: a base 
model [age, activated partial thromboplastin time(APTT), and non-TB 
bacterial/fungal infection status] and four extended models incorporating 
ln-transformed CRP, DDR, or IL-6, individually or in combination. Multivariable 
linear regression analysis was employed to identify factors independently 
associated with IL-6 levels.
RESULTS: Advanced age (OR = 1.057, p = 0.001) and prolonged APTT (OR = 1.053, 
p = 0.041) were independent predictors of thrombus formation. In the 
multivariable model, fungal co-infection (OR = 3.185, p = 0.006) and non-TB 
bacterial co-infection (OR = 0.336, p = 0.038) also reached statistical 
significance. Age-stratified analysis revealed that among patients aged 
<70 years, only age was independently associated with thrombosis (OR = 1.050, 
p < 0.05), whereas no other parameter demonstrated independent predictive value. 
The base model yielded an AUC of 0.753; the addition of CRP, DDR, or IL-6 did 
not produce a statistically significant improvement in discriminatory 
performance (all p > 0.05). In multivariable linear regression, only CRP was 
independently associated with IL-6 levels (β = 0.423, p < 0.001).
CONCLUSION: Age and APTT are independent risk factors for thrombus formation in 
patients with tuberculosis. Fungal co-infection confers additional thrombotic 
risk, whereas non-TB bacterial co-infection exhibits a paradoxical protective 
effect, the underlying mechanisms of which warrant further investigation. A 
parsimonious model based on age, APTT, and co-infection status demonstrated 
moderate predictive accuracy (AUC = 0.753), and the incorporation of CRP, DDR, 
or IL-6 failed to enhance its discriminatory ability. CRP serves as a reliable 
surrogate marker for IL-6-driven inflammation in this population. Large-scale 
prospective studies are warranted to validate and extend these findings.
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Differentiating between pediatric pulmonary tuberculosis (TB) and Mycoplasma 
pneumoniae pneumonia (MPP) is essential due to their overlapping clinical 
manifestations yet distinct therapeutic approaches. TB is characterized by a 
chronic progression, accompanied by constitutional symptoms and specific 
radiological features such as lymphadenopathy and 'tree-in-bud' patterns. By 
contrast, MPP typically presents with an acute onset, marked by a severe 
paroxysmal dry cough, and is associated with patchy consolidation and 
ground-glass opacities on imaging studies. Accurate diagnosis relies on 
molecular assays, such as Xpert MTB/RIF and PCR, alongside serological testing. 
The treatment regimen for TB involves prolonged administration of multiple 
drugs, whereas MPP is generally managed with macrolide antibiotics, although 
rising resistance is a concern. Therefore, the integration of clinical, 
radiological, and laboratory data is imperative for precise diagnosis and 
effective management.
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BACKGROUND: The Mycobacterium tuberculosis (MTB) is a threat to human health. 
However, the drug-resistant Mycobacterium tuberculosis (DR-MTB) is more threat 
than MTB. In the patients with pulmonary tuberculosis (PTB), the reasons of 
recurrence are key points for prevention and treatment.
OBJECTIVE: This study aimed to compare the characteristics of DR-MTB from 
patients with PTB between primary treatment (PT) and retreatment (RT).
MATERIALS AND METHODS: Patients with DR-PTB, including primary treatment 
(DR-PTB-PT) and retreatment (DR-PTB-RT), were retrospectively studied from 
January 2020 to December 2023. Demographic data were collected. All the isolates 
were cultured using Roche culture method, drug susceptibility test (DST) using 
the proportion method, and detect the gene mutation using the real-time 
fluorescent polymerase chain reaction melting curve analysis method (MCA).
RESULTS: There were 123 patients with DR-PTB-PT and 133 patients with DR-PTB-RT 
included in this study. There were no significant differences on mean age, 
gender, living regions, and residence between two groups. There was a 
significant difference on phenotypic (P < 0.05) between two groups. There were 
positive correlations between the extrapulmonary sites accompanied by MTB, 
comorbidity, and DR-PTB types. The phenotypic DR types and comorbidity were 
significant risk factors for DR-PTB-RT.
CONCLUSION: The codons of RpoB529-533, KatG315, Emb306, and GyrA88-94 were main 
gene mutation sites in the DR-PTB-PT and DR-PTB-RT in the local southwest 
regions of China. The poly-DR and comorbidity were the risk factors of 
DR-PTB-RT.
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BACKGROUND: The coexistence of lung cancer and pulmonary tuberculosis (TB) 
presents substantial surgical challenges. This study aimed to analyze the 
clinical characteristics and evaluate the surgical outcomes of uniportal 
video-assisted thoracoscopic surgery (U-VATS) in lung cancer patients with 
concomitant pulmonary TB compared with those without TB.
METHODS: This retrospective cohort study reviewed medical records of patients 
who underwent U-VATS for primary lung cancer between January 2020 and October 
2025. Patients were categorized into the tuberculosis group (lung cancer with 
concomitant pulmonary TB, n=106) and the control group (lung cancer without 
tuberculosis, n=104). Baseline demographics, clinical characteristics, 
intraoperative parameters, postoperative recovery indices, complications, and 
short-term oncological outcomes were compared. Continuous variables were 
analyzed using Student's t-test or the Mann-Whitney U test, and categorical 
variables were compared using the Chi-squared test or Fisher's exact test where 
appropriate.
RESULTS: A total of 210 patients were enrolled. No significant differences were 
observed in age, sex distribution, or tumor size between groups. The 
tuberculosis group exhibited a higher proportion of upper lobe lesions (64.2% 
vs. 51.0%, P=0.053) and significantly more pleural adhesions (72.6% vs. 34.6%, 
P<0.001). Intraoperatively, the tuberculosis group demonstrated significantly 
prolonged operative time (168.58±40.14 vs. 142.72±30.34 minutes; mean difference 
=25.86 minutes, P<0.001) and increased estimated blood loss (125.21±66.24 vs. 
97.45±54.44 mL; mean difference =27.76 mL, P=0.001). Conversion to thoracotomy 
rates were comparable (4.7% vs. 2.9%, P=0.72). The number of dissected lymph 
nodes showed no significant difference (14.82±4.73 vs. 15.33±4.30, P=0.42). 
Postoperatively, the tuberculosis group exhibited longer chest tube drainage 
duration (5.36±2.77 vs. 4.21±2.01 days, P=0.001) and extended hospital stay 
(8.78±2.96 vs. 7.29±2.69 days, P<0.001). Overall complication rates were similar 
(18.9% vs. 14.4%, P=0.39), with no perioperative mortality. R0 resection was 
achieved in 98.1% and 99.0% of patients in the tuberculosis and control groups, 
respectively (P>0.99).
CONCLUSIONS: U-VATS is technically feasible and oncologically safe for lung 
cancer patients with concomitant pulmonary TB, despite increased operative 
complexity manifested by prolonged surgical time and extended postoperative 
recovery. Meticulous preoperative evaluation and experienced surgical technique 
are essential for optimal outcomes in this challenging patient population.
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BACKGROUND: Pulmonary tuberculosis (PTB) complicated by chronic pulmonary 
aspergillosis (CPA) is associated with substantial morbidity and mortality; 
however, its prognostic determinants remain incompletely characterized. This 
study aimed to identify factors associated with prognosis and unfavorable 
outcomes in patients with PTB complicated by CPA.
METHODS: Between January 2023 and June 2024, consecutive adult patients 
diagnosed with PTB complicated by CPA were retrospectively enrolled. Unfavorable 
outcomes were defined as massive hemoptysis requiring surgical intervention or 
death during follow-up. Univariable and multivariable Cox proportional hazards 
models were used to identify independent prognostic factors. SHapley Additive 
exPlanations (SHAP) analysis was applied to quantify the relative contribution 
of each predictor. Kaplan-Meier analysis was performed to compare event-free 
survival across risk strata.
RESULTS: Among 440 patients (median follow-up, 6.0 months), 88 (20.0%) 
experienced unfavorable outcomes. Multivariable analysis identified older age 
[hazard ratio (HR) =1.042 per year], diabetes mellitus (HR =1.888), pretreatment 
hemoptysis (HR =1.652), pulmonary cavitation (HR =2.069), and irregular 
medication adherence (HR =2.599) as independent predictors of poor prognosis. 
SHAP analysis ranked pulmonary cavitation as the strongest contributor to 
unfavorable outcomes. Kaplan-Meier curves demonstrated significantly lower 
event-free survival among patients with these risk factors (all P<0.05).
CONCLUSIONS: In patients with PTB complicated by CPA, unfavorable outcomes were 
independently associated with older age, diabetes mellitus, pretreatment 
hemoptysis, pulmonary cavitation, and irregular medication adherence, with 
pulmonary cavitation representing the dominant prognostic indicator. These 
findings support risk-stratified management strategies and highlight the value 
of interpretable machine learning for prognostic assessment.
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CRISPR-Cas systems are best known as prokaryotic adaptive immune pathways that 
defend against invading genetic elements. Mycobacterium tuberculosis (Mtb) 
harbors a type III-A CRISPR-Cas system that is structurally conserved yet 
exhibits little evidence of ongoing spacer acquisition. Nevertheless, its 
interference machinery remains functional, and increasing evidence suggests that 
this system has evolved roles beyond canonical adaptive immunity. Accumulating 
studies indicate that this system is deeply integrated into cellular regulatory 
networks by governing stress responses, metabolic adaptation, and host-pathogen 
interactions. Mechanistically, the Mtb type III-A CRISPR-Cas system operates 
through transcription-dependent target recognition and cyclic oligoadenylate 
(cOA)-mediated signal amplification, in which the ancillary ribonuclease Csm6 
serves as a key effector. Functionally, CRISPR-associated proteins influence 
antibiotic susceptibility, oxidative stress resistance and host immune 
responses, and may even act as secreted immunomodulatory factors. In this 
review, we summarize current understanding of the genomic organization, 
regulatory mechanisms, and non-canonical functions of the Mtb type III-A 
CRISPR-Cas system, with particular emphasis on its emerging roles in stress 
adaptation and host immune regulation.
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OBJECTIVE: This study aims to construct an AutoML-based predictive model for 
enteral nutrition intolerance (ENI) in severe pulmonary tuberculosis (PTB) 
patients and develop a visualized clinical decision support system to inform 
personalized nutrition management.
METHODS: Using a multicenter retrospective cohort design, clinical data from 645 
severe PTB patients were analyzed. An Improved Dimension-wise Gaussian-mutated 
Chaotic Divine Religions Algorithm (IDRA) was proposed and integrated into the 
AutoML framework to simultaneously optimize feature selection and hyperparameter 
tuning. SHapley Additive exPlanations (SHAP) were employed for both global and 
individual-level model interpretability, including waterfall plots, force plots, 
and dependence plots. A visualized clinical decision system was subsequently 
developed based on the optimal model.
RESULTS: (1) IDRA demonstrated superior convergence speed and lower local optima 
entrapment risk on CEC2022 benchmark functions; (2) Eight key predictors were 
identified and ranked by SHAP importance: hypoalbuminemia, anti-TB drug regimen 
(rifampicin-containing or not), formula type (short peptide vs. intact protein), 
age, BMI, EN initiation time, tube type (nasoenteric vs. nasogastric), and 
Chinese herbal application; (3) The optimal AutoML model achieved an AUC of 
0.910 in internal validation and 0.880 in external validation; (4) 
Individual-level SHAP analysis of representative high-, medium-, and low-risk 
cases using waterfall plots and force plots demonstrated clinically coherent 
differential model outputs under varying feature combinations, corroborating 
global interpretation results.
CONCLUSION: This study established an interpretable AutoML-based prediction 
model and clinical decision system for enteral nutrition intolerance in severe 
PTB patients. Its core innovation lies in creating a transparent, user-friendly, 
and high-efficacy precision risk-assessment paradigm that provides both 
population-level feature attribution and case-level decision logic 
visualization, offering a novel approach to individualized EN tolerance 
prediction.
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BACKGROUND: Pulmonary tuberculosis (TB) is a chronic infectious disease that 
burdens patients and public health systems. Limited reach of traditional 
education and uneven online information may undermine patients' understanding, 
adherence, and trust. Large language models (LLMs) show promise for TB health 
education, but systematic evaluation is lacking.
OBJECTIVE: To evaluate five large language models in pulmonary tuberculosis Q&A 
(Question and Answer) scenarios and examine the effects of different large 
language models and TB health education themes on response quality, readability, 
and reliability, thereby supporting standardized artificial intelligence 
(AI)-assisted health education.
METHODS: This cross-sectional study was conducted from October 5 to October 11, 
2025. Twenty pulmonary tuberculosis-related questions were developed with the 
assistance of a respiratory physician and categorized into five themes. The 
questions were entered into five large language models (Doubao, DeepSeek, Wenxin 
Yiyan, Tongyi Qianwen, and ChatGPT) to generate 100 text responses. Quality was 
evaluated using patient-education suitability (C-PEMAT-P) and Global Quality 
Score (GQS), and readability using seven indices, including Automated 
Readability Index (ARI) and Flesch Reading Ease Score (FRES). Statistical 
analyses included One-way analysis of variance (One-way ANOVA), Kruskal-Wallis, 
and correlation analysis.
RESULTS: GPT-5 achieved the highest C-PEMAT-P scores, followed by Doubao, while 
GQS scores were similar across models. Models showed significant differences on 
several readability indices, whereas themes had limited effects. Quality 
indicators were modestly associated with readability, while readability indices 
were strongly intercorrelated.
CONCLUSIONS: Model type is a key determinant of TB health education text 
quality. Quality and reading difficulty are related but relatively independent 
and should be jointly considered when selecting large language model 
(LLM)-generated materials. Further studies should include more models, diseases, 
and patient-reported outcomes to optimize AI-assisted health education.
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BACKGROUND: Multidrug-resistant and rifampin-resistant tuberculosis (MDR/RR-TB) 
remains a formidable challenge to global health. While the integration of 
bedaquiline (BDQ) has revolutionized the therapeutic landscape for MDR/RR-TB, 
the clinical necessity and safety profile of extending BDQ administration beyond 
the conventional 24-week regimen-especially in complex or high-risk 
cohorts-remain insufficiently characterized.
METHODS: This multi-center retrospective cohort study analyzed 189 patients with 
MDR/RR-TB in China between January 2019 and January 2024. Patients were 
stratified into a standard-duration group (≤6 months) and an extended-duration 
group (>6 months). Treatment efficacy, cumulative culture conversion rates, and 
adverse events (AEs) were comparatively evaluated. Multivariable logistic 
regression was employed to identify independent predictors of severe 
Fridericia-corrected QT (QTcF) prolongation (>500 ms).
RESULTS: No significant differences were observed in favorable treatment 
outcomes between the extended and standard groups (86.8% vs. 85.8%; P = 0.845). 
Culture conversion rates at the end of treatment were comparable (94.7% vs. 
92.0%; P = 0.457). Regarding cardiac safety, the incidence of QTcF >500 ms did 
not differ significantly between the two cohorts (7.9% vs. 10.6%; P = 0.528). 
Notably, pre-existing cardiac disease was identified as the most potent 
independent risk factor for severe QTcF prolongation (OR: 9.01; 95% CI: 
2.53-32.12; P < 0.001), rather than the duration of BDQ exposure.
CONCLUSIONS: Extended BDQ treatment is both efficacious and well-tolerated in 
patients with MDR/RR-TB. Prolonged exposure does not inherently increase the 
risk of cardiotoxicity, suggesting that BDQ duration can be personalized based 
on clinical need, provided that baseline cardiac comorbidities are rigorously 
managed.
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