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OBJECTIVES: We aimed to assess the association between latent tuberculosis 
infection (LTBI) and cancer-specific mortality in a rural Chinese population.
METHODS: We analyzed data from the LATENTTB-NSTM prospective cohort, which 
enrolled rural residents aged ≥ 5 years from four study sites in China in 2013. 
LTBI status at baseline was determined using the QuantiFERON-TB Gold In-Tube 
assay after exclusion of active pulmonary tuberculosis. Participants were 
followed from enrollment until death or 31 December 2023, whichever occurred 
first. The primary outcome was cancer-specific mortality; secondary outcomes 
were all-cause and non-cancer mortality. Cox proportional hazards models were 
used for all-cause mortality, and Fine-Gray subdistribution hazard models 
accounting for competing risks were used for cancer-specific and non-cancer 
mortality. A 30-day landmark analysis was performed among participants with 
incident cancer.
RESULTS: Among 21142 participants, 4428 (20.94%) had LTBI at baseline. The 
median age was 46 years (interquartile range: 27-59 years), and 11146 (52.72%) 
participants were female. During a median follow-up of 10.4 years (211498 
person-years), 1798 deaths occurred, including 423 cancer-specific and 1375 
non-cancer deaths. LTBI was associated with cancer-specific mortality (adjusted 
subdistribution hazard ratio [aSHR]=1.43, 95% CI: 1.16-1.77). No statistically 
significant association was observed with all-cause mortality (adjusted hazard 
ratio=1.08, 95% CI: 0.97-1.19) or non-cancer mortality (aSHR=1.02, 95% CI: 
0.91-1.15). In the 30-day landmark analysis among participants with incident 
cancer, the association between LTBI and subsequent cancer-specific mortality 
was not statistically significant (aSHR=1.12, 95% CI: 0.89-1.41).
CONCLUSIONS: In this rural Chinese cohort, LTBI was associated with 
cancer-specific mortality, whereas no statistically significant associations 
were observed with all-cause or non-cancer mortality. Further studies in other 
populations are needed to confirm this association and investigate the 
underlying mechanisms.
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BACKGROUND: Tuberculosis (TB) remains a major global health challenge despite 
prevention efforts. AI offers promising approaches to long-standing challenges 
in TB diagnosis, drug resistance detection, and case management; however, a 
systematic mapping of global research priorities and translational gaps in AI 
applications to TB is currently lacking.
OBJECTIVE: This study aimed to analyze development patterns, collaboration 
networks, and knowledge structure of AI applications in TB management through 
bibliometric analysis of Web of Science publications, identifying research 
frontiers and translational gaps.
METHODS: This study conducted a bibliometric analysis of Web of Science Core 
Collection publications (2000-2025; last searched April 4, 2025). Original 
articles and reviews containing both AI- and TB-related terms were screened by 2 
independent reviewers following PRISMA 2020 principles. Coauthorship, 
cocitation, and keyword cooccurrence networks were constructed with VOSviewer 
(Nees Jan van Eck and Ludo Waltman, Leiden University), CiteSpace (Dr. Chaomei 
Chen, Drexel University), and Bibliometrix R package (Massimo Aria and Corrado 
Cuccurullo, University of Naples Federico II), and results were synthesized 
through descriptive statistics and scientific knowledge mapping.
RESULTS: Analysis of 1300 articles shows substantial growth in AI applications 
for TB management during 2000-2025, with post-2018 publication growth of 29.7% 
and citation growth of 54.2% annually. The United States dominated output (346 
publications; 12,143 citations), whereas high-burden countries remained 
underrepresented relative to disease burden, revealing a systematic 
research-demand inversion. Of the 15 most cited papers, 4 (26.7%) focused on 
imaging analysis, 2 (13.3%) on drug resistance prediction, and 3 (20.0%) on drug 
discovery, together comprising 60% (9/15) of the highly cited literature; the 
remainder addressed foundational biology, decentralized-learning methodology, 
immunoinformatics, and review literature rather than a specific TB application 
domain. Across this literature, technical validation-stage work markedly 
outweighed papers reporting clinical application, underscoring a 
technology-over-translation imbalance; key gaps persist in cross-regional data 
sharing, atypical lesion recognition, and socioeconomic factor integration. 
These findings indicate that clinicians and program managers in high-burden 
settings should prioritize locally validated, implementation-ready AI tools over 
algorithmic refinements, and that funders should direct resources toward 
prospective clinical trials and equity-focused deployment frameworks.
CONCLUSIONS: AI-TB research has expanded rapidly, yet clinical translation 
remains disproportionately limited relative to algorithmic innovation. To help 
bridge this gap, frontline clinicians in high-burden settings could prioritize 
locally validated computer-aided detection (CAD) tools meeting World Health 
Organization (WHO)-recommended performance standards for chest-radiograph 
triage, and contribute real-world performance data through postdeployment 
surveillance channels; policymakers could support cross-national data-sharing 
frameworks and consider integrating validated AI tools into national TB 
screening programs; and funders could allocate a defined share of AI-for-TB 
grants to prospective clinical evaluation rather than further algorithmic 
refinement alone. These findings should be interpreted in light of the study's 
reliance on a single English-language database and the inherent limitations of 
bibliometric proxies, which may underrepresent research from high-burden regions 
and undervalue recent publications.
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The mycobacterial ESX-1 (Type VII) secretion system is essential for virulence 
and induces the NLRP3 inflammasome activation. However, the specific bacterial 
effectors involved in this process, beyond the well-characterized EsxA (ESAT-6), 
remain largely unidentified. Through systematic screening of ESX-1 effectors, we 
identified EspF as a potent and evolutionarily conserved activator of the NLRP3 
inflammasome across pathogenic mycobacterial species, including Mycobacterium 
tuberculosis, M. bovis, and M. marinum. Our results demonstrate that EspF 
significantly augments the mature IL-1β and IL-18 release, ASC speck formation, 
caspase-1 activation, and gasdermin D (GSDMD)-mediated pyroptosis in THP-1 
cells. Notably, infection with M. smegmatis or M. bovis BCG strain 
overexpressing EspF significantly enhanced NLRP3 inflammasome activation and 
pyroptosis, which were completely abolished in NLRP3-deficient cells. 
Mechanistically, EspF directly interacts with the NACHT and LRR domains of 
NLRP3. Furthermore, unbiased proteomic screening identified the host E3 
ubiquitin ligase TRIM25 as an indispensable binding partner. In THP-1 cells, we 
confirmed the endogenous interaction and colocalization of the EspF-TRIM25-NLRP3 
complex, demonstrating that EspF functions as a molecular scaffold that bridges 
TRIM25 to NLRP3. This proximity interaction, further validated in situ during 
mycobacterial infection, facilitates TRIM25-mediated K63-linked ubiquitination 
of NLRP3. In vivo, mice infected with M. bovis BCG strains overexpressing EspF 
exhibited exacerbated lung lesions, increased inflammatory cell infiltration, 
and higher bacterial burdens. Collectively, these findings reveal 
EspF-TRIM25-NLRP3 axis is a novel mechanism of mycobacterial pathogenesis that 
drives hyperinflammation to facilitate bacterial survival and dissemination.
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Early detection and treatment of minimal pulmonary tuberculosis (mPTB) are 
essential for preventing disease progression and transmission. However, the 
detection of mPTBs on computed tomography (CT) remains challenging because the 
lesions are often small, low in contrast, morphologically heterogeneous, and 
characterized by subtle manifestations. This study aimed to develop and evaluate 
a dedicated deep learning framework for detecting mPTB lesions on chest CT. The 
model was trained and validated using data collected from three hospitals and 
externally evaluated using an independent dataset from a fourth hospital. We 
proposed YOLOv10 Faster-MSCM-WIoUv3 (YOLOv10-FMW), an improved YOLOv10-based 
detector. The backbone combines a faster block and an efficient multiscale 
attention mechanism to strengthen fine-grained feature representation. The neck 
incorporates a multiscale convolution module (MSCM) to facilitate cross-scale 
feature fusion for lesions with varied sizes and morphologies, whereas the 
WIoUv3 is used as the bounding-box regression loss to improve lesion 
localization. Patient-level data partitioning was applied to prevent potential 
data leakage, and tenfold cross-validation was performed to assess model 
stability. On the external test set, YOLOv10-FMW achieved an mAP@0.5 of 0.848, a 
precision of 0.845, a recall of 0.775, and an AUC of 0.828. These findings 
suggest that YOLOv10-FMW demonstrates promising detection performance and 
preliminary external generalizability in detecting mPTB. It holds promise as a 
computer-aided tool for early clinical detection.
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TRIM21 blocks DDX3X-driven stress granule formation during Mycobacterium 
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Tripartite motif-containing 21 (TRIM21) is an E3 ubiquitin ligase that binds 
viral and host proteins to mediate antiviral defense. Its role in Mycobacterium 
tuberculosis (Mtb) infection, however, is unclear. Here, our analysis of human 
TB transcriptomic datasets showed that TRIM21 expression levels correlate with 
TB progression in human patients. We further demonstrated that TRIM21 deficiency 
suppresses Mtb growth in both macrophages and a murine model of tuberculosis 
(TB). Mechanistically, TRIM21 limits host resistance to Mtb through a 
non-canonical pathway distinct with its E3 ligase activity. It physically 
interacts with the RNA helicase DEAD-box helicase family member DDX3X and 
disrupts phase separation dynamics required for stress granule (SG) assembly. 
Impaired SG formation compromises innate immune responses, thereby facilitating 
intracellular bacterial growth and creating a permissive cellular environment 
for Mtb growth. Consistent with these genetic findings, pharmacological 
inhibition of TRIM21 restricted Mtb growth in experimental macrophage and murine 
models. Together, these findings uncover a non-canonical role of TRIM21 in Mtb 
infection and highlight its potential as a therapeutic target for host-directed 
therapy against TB.
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terms of the Creative Commons Attribution License, which permits unrestricted 
use, distribution, and reproduction in any medium, provided the original author 
and source are credited.
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Mycobacterium tuberculosis (M. tuberculosis) has evolved to survive within host 
phagocytes while provoking inflammatory tissue destruction, a delicate balance 
that is critically shaped by programmed cell death (PCD). Rather than acting as 
isolated linear pathways, apoptosis, necroptosis, pyroptosis, ferroptosis, 
autophagy/xenophagy, ETosis/NETosis, PARP1-AIF/parthanatos-related signaling, 
and PANoptosis-related signaling form an interconnected network that determines 
macrophage fate, granuloma integrity, bacterial dissemination, and 
immunopathology. In this Review, we discuss how M. tuberculosis and host-derived 
signals engage canonical cell-death modules, including caspases, 
RIPK1/RIPK3-MLKL, inflammasomes-gasdermins, ROS-iron-lipid peroxidation 
circuits, PARP1-AIF signaling, and autophagy machinery. We highlight 
context-dependent effects whereby apoptosis and autophagy may promote bacterial 
containment, whereas necrotic and inflammatory forms of death can either enhance 
antimicrobial immunity or drive caseation and tissue damage. We further evaluate 
emerging evidence for crosstalk among PCD modalities, with particular attention 
to shared molecular checkpoints and the still-evolving concept of PANoptosis in 
tuberculosis. Finally, we discuss host-directed therapeutic strategies aimed at 
recalibrating, rather than simply blocking or activating, cell-death pathways. A 
network-based understanding of PCD in M. tuberculosis infection provides a 
crucial framework for developing adjunctive therapies that enhance pathogen 
control while limiting destructive inflammation. Unlike pathway-centered 
summaries, this Review reframes M. tuberculosis-induced cell death as a dynamic 
network in which shared molecular hubs, compensatory switching, and 
lesion-stage-specific microenvironments jointly determine disease outcome.
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OBJECTIVES: Pyrazinamide (PZA) resistance is attributed to mutations in pncA and 
complete functional evidence is lacking. We aimed to functionally assess 
mutations in pncA and its upstream regulatory region (URR) in clinical isolates.
METHODS: 405 Mycobacterium tuberculosis (Mtb) clinical isolates from Chongqing, 
China were analyzed for pncA mutations. After deduplication, 64 variants and 113 
additional pncA mutations were chosen from global datasets. 177 mutants were 
tested for pyrazinamidase activity. Additionally, 34 URR mutations from 
published data were selected for functional validation. Each construct was 
assessed for promoter activity and PZA MICs in M. smegmatis and Mtb H37Ra.
RESULTS: Among 177 pncA mutations assessed for PZase activity, 31.1% were PZase 
positive. We tested 35 clinical isolates, 11 were PZA-resistant and all lacked 
PZase activity, while the 24 sensitive isolates retained PZase activity. For the 
34 URR mutations, 17 significantly reduced gfp expression, while 12 increased 
and 5 had no effect. The 17 promoter-down regulating variants raised PZA MICs to 
resistant ranges, but the other 17 variants did not.
CONCLUSIONS: Our integrated database combining PZase activity, promoter activity 
and PZA MIC, provides an evidence-based platform for clinicians to interpret 
pncA variants detected by molecular diagnostics and guide pyrazinamide use in 
individualized TB therapy.
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BACKGROUND: Tuberculosis (TB), caused predominantly by Mycobacterium 
tuberculosis (Mtb), remains a major global health challenge despite the 
availability of antimicrobial chemotherapy. Drug-resistant TB, latent infection, 
immunopathology and metabolic comorbidities such as diabetes continue to 
undermine treatment efficacy, highlighting the urgent need for host-directed 
therapeutic (HDT) strategies that complement antibacterial regimens. G 
protein-coupled receptors (GPCRs) are highly tractable drug targets that 
integrate immune and metabolic signals. Among them, GPR183, also known as 
Epstein‒Barr virus-induced gene 2 (EBI2), has emerged as an oxysterol-sensing 
receptor with growing relevance to TB pathogenesis.
MAIN BODY: GPR183 is activated by oxysterol gradients, particularly 
7α,25-dihydroxycholesterol (7α,25-OHC), which is generated via the 
CH25H‒CYP7B1‒HSD3B7 metabolic axis. This pathway regulates diverse immune 
functions, including immune-cell positioning, macrophage recruitment, 
dendritic-cell and lymphocyte localisation, type I interferon restraint and 
autophagy induction. In the context of TB, reduced GPR183 expression and 
impaired oxysterol signalling have been linked to disease severity, 
diabetes-associated susceptibility and defective macrophage antimicrobial 
responses.
CONCLUSION: Collectively, these observations position the GPR183‒oxysterol axis 
as a potential immunometabolic checkpoint that coordinates macrophage 
trafficking with autophagic control of intracellular Mtb while simultaneously 
curbing excessive type I interferon-driven immunopathology. In this review, we 
summarise current evidence linking GPR183 biology with TB immunity, discuss 
available pharmacological modulators and GPCR-targeted drug-development 
challenges, and propose experimental frameworks to evaluate GPR183 as a 
candidate HDT target for TB.
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Tuberculosis (TB) is a global infectious disease, and chest x-ray (CXR) 
examination is a primary screening method. However, manual image interpretation 
can suffer from low diagnostic efficiency, poor consistency, and limitations 
imposed by the experience of the interpreters, necessitating the development of 
intelligent identification tools. This study aims to construct and validate a 
deep learning ensemble model-based CXR image recognition system for TB, 
achieving accurate and intelligent screening. The Shenzhen TB CXR public dataset 
was used as the training dataset, randomly divided into training and test 
datasets; the Montgomery public dataset was used as an independent external 
validation dataset. Nine convolutional neural network models (DenseNet201, 
EfficientNetB7, EfficientNetV2S, InceptionResNetV2, MobileNetV3Large, 
NASNetLarge, ResNet50V2, VGG19, and Xception) were built using the PyTorch 
framework and benchmarked. The optimal model was selected using the F1 score as 
the core metric. Furthermore, using the raw scores of the individual models as 
input features, four ensemble strategies-linear regression, logistic regression, 
performance-weighted averaging, and eXtreme Gradient Boosting (XGBoost)-were 
constructed to evaluate the classification performance and generalization 
ability of each model. The results show that all nine individual models can 
distinguish between normal and TB CXR images (all P < 0.001). The VGG19 model 
performed best on the independent validation dataset, with an area under the 
curve (AUC) of 0.853 and an F1 score of 0.793. The ensemble models further 
improved classification performance. The performance-weighted averaging ensemble 
model achieved an AUC of 0.880 and F1 score of 0.861 on the independent 
validation dataset, outperforming the optimal individual model and other 
ensemble strategies. The performance-weighted averaging ensemble model 
constructed in this study can accurately identify pulmonary TB CXR images and 
has high generalization performance. It can provide an intelligent tool for 
primary-level pulmonary TB screening. In the future, it can be further 
prospectively validated in multi-center, large-sample clinical datasets to 
promote its clinical translation and application.
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BACKGROUND: Care-seeking delay among students with tuberculosis (TB) poses a 
significant barrier to school-based TB prevention and control. Such delay 
facilitates the transmission of Mycobacterium tuberculosis in high-density 
populations and frequently leads to cluster outbreaks in schools. This 
retrospective study examined the prevalence, temporal trends, and risk factors 
of care-seeking delay among student TB patients in Wuhan, China, over a 14-year 
period (2012-2025).
METHODS: This retrospective study used data from the Chinese National 
Tuberculosis Information Management System (N-TBIMS). All registered student 
pulmonary tuberculosis (PTB) cases in Wuhan from January 1, 2012, to December 
31, 2025, were included. Multivariable logistic regression was used to identify 
independent risk factors for delay.
RESULTS: A total of 4,920 student PTB patients were enrolled (median age: 
19 years, IQR: 17-21,60.54% male). The median time to care-seeking was 9 days 
(IQR: 3-21), and 37.72% delayed care-seeking for ≥14 days. The delay proportion 
remained stable at approximately 38.84% during 2012-2019, dropped sharply to 
26.55% in 2021, then rebounded to 48.47% in 2022 and reached 55.57% by 2025. 
Female students experienced a dramatic increase, with rates exceeding 50% during 
2022-2025, while male students remained relatively stable. Children aged 
3-11 years had the highest delay proportion (55.47%), peaking at nearly 80% in 
2023. Multivariable analysis identified key risk factors: non-Han Chinese 
ethnicity (OR = 2.530, 95% CI: 1.702-3.763, p = 0.001), trace detection mode 
(OR = 2.875, 95% CI: 1.991-4.152, p = 0.001), referral detection mode 
(OR = 1.670, 95% CI: 1.174-2.376, p = 0.004), and Sputum bacteria-positive 
(OR = 0.869,95% CI: 0.764-0.990, p = 0.035) compared to Sputum 
bacteria-negative. Adolescents aged 12-17 years (OR = 0.499,95% CI: 0.333-0.746, 
p = 0.001) and young adults aged 18-22 years (OR = 0.538,95% CI: 0.362-0.801, 
p = 0.002) had approximately 50% lower risk compared to children aged 
3-11 years.
CONCLUSION: Care-seeking delay (≥14 days) affected 37.72% of student TB patients 
in Wuhan. The COVID-19 pandemic had a dual impact: strict NPIs in 2020-2021 
transiently reduced delays, while post-pandemic health-system strain drove a 
rebound exceeding pre-pandemic levels. Four distinct risk factors for delay 
emerged: non-Han students, children aged 3-11 years, passively detected cases 
via contact tracing or referral, and sputum bacteria-positive patients. Targeted 
health education, school-based symptom screening, expedited diagnosis after 
referral or tracing, and multisectoral collaboration among schools, families, 
and TB control centers are urgently needed to reduce delays and avert 
school-based outbreaks.
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OBJECTIVE: To analyse the immunological characteristics of low-density 
neutrophils (LDNs) in patients with tuberculosis (TB).
METHODS: This study systematically characterized the immunological features of 
LDNs in active TB patients by comparing the proportion, phenotype and function 
of peripheral blood LDNs between healthy controls (HCs) and TB patients. 
Single-cell RNA sequencing analysis and quantitative PCR validation were 
performed.
RESULTS: The proportion of LDNs was significantly increased in TB patients, 
exhibiting an enhanced effector phenotype but impaired migration and 
antibody-dependent functions. The direct bactericidal activity of LDNs against 
Mycobacterium bovis BCG was compromised. Single-cell sequencing analysis 
revealed significant upregulation of genes associated with ferroptosis and 
neutrophil extracellular trap (NETosis) formation pathways in TB patients' LDNs. 
Key ferroptosis-related genes HMOX1 and ACSL4 were upregulated, while GPX4 and 
FSP1 were downregulated, indicating increased susceptibility to ferroptosis. 
Functional intervention experiments demonstrated that treatment with the 
ferroptosis inhibitor Ferrostatin-1 enhanced the bactericidal capacity of LDNs 
against BCG.
CONCLUSION: Ferroptosis and NETosis pathway activation in LDNs of TB patients 
leads to functional exhaustion and exacerbates immunopathology, providing new 
insights for immune intervention strategies in TB.
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BACKGROUND: Pulmonary tuberculosis (PTB) remains a major public health concern 
worldwide despite being preventable and curable. China remains one of the 30 
high tuberculosis (TB) burden countries, and short-video platforms such as 
Douyin (the Chinese mainland version of TikTok) have become important sources of 
health information, yet the quality of PTB-related content remains unclear. This 
study aimed to evaluate the content completeness, reliability, quality, and 
engagement of PTB-related videos on Douyin.
METHODS: We conducted a cross-sectional content analysis on October 23, 2025. 
Using the hashtag "#pulmonary tuberculosis" under the default "comprehensive 
ranking", we initially retrieved 220 videos. Videos ranked 201-220 were reserved 
as a priori for pilot reviewer calibration, and the remaining top 200 videos 
underwent formal screening, of which 191 met the inclusion criteria. We 
extracted video characteristics, uploader type, and engagement metrics. A 
PTB-specific checklist covering six dimensions (definition, symptoms, risk 
factors, evaluation, management, outcomes) was scored, and reliability/quality 
were assessed using Journal of the American Medical Association (JAMA) 
benchmarks, Global Quality Score (GQS), modified DISCERN instrument (mDISCERN), 
and Medical Quality Video Evaluation Tool (MQ-VET). Spearman correlation and 
multivariable linear regression were performed.
RESULTS: Of 191 videos, 150 (78.5%) were posted by health professionals. Most 
were uploaded in 2024-2025 (86.4%); median duration was 74 s [interquartile 
range (IQR) 48-110]. Content completeness was limited (median 3.0, IQR 2.0-4.5), 
with risk factors and outcomes rarely addressed; social-context coverage was 
also limited. Health professionals and science communicators achieved higher 
content scores than general users and news agencies (P<0.001). Overall quality 
was modest (median MQ-VET 46, IQR 42-48), lowest among general users and highest 
among science communicators (P<0.001). Engagement indicators were strongly 
intercorrelated but weakly or negatively associated with quality, and 
high-quality videos were not concentrated in top-ranking positions. In 
regression models, higher comment counts were associated with lower quality, 
whereas collections were associated with higher quality.
CONCLUSIONS: PTB-related videos on Douyin showed substantial heterogeneity in 
content completeness and overall quality. Higher-quality videos were not 
consistently prioritized by platform ranking or user engagement, highlighting 
the need to promote trustworthy and comprehensive PTB information.
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BACKGROUND: Evaluate the efficacy and safety of pneumonectomy in the treatment 
of destroyed lung caused by benign diseases, and identify the risk factors for 
postoperative complications.
METHODS: We retrospectively analyzed 158 patients with destroyed lung caused by 
benign diseases who underwent pneumonectomy in a single center from January 2014 
to December 2024. Cases were assigned to tuberculosis (TB) group and 
non-tuberculosis (non-TB) group. Clinical characteristics and postoperative 
complications were analyzed and compared between groups. Univariate and 
multivariate analyses were performed to investigate the risk factors of 
pneumonectomy.
RESULTS: A total of 125 TB and 33 non-TB patients were included. All patients 
with preoperative hemoptysis recovered after surgery. Major postoperative 
complications were observed in 32 patients (20.3%), and perioperative deaths 
were noted in three patients (1.9%), who were from the TB group. The TB group 
had a longer duration of surgery and length of stay in the intensive care unit 
(ICU), a higher proportion of diabetes and postoperative complications (24.0% 
vs. 6.1%, p = 0.027) than the non-TB group. Multivariate logistic analyses 
indicated diabetes [odds ratio [OR]: 4.680; 95% conﬁdence interval [CI]: 
1.578-13.881; p = 0.005] and duration of surgery (OR: 1.005; 95% CI: 
1.001-1.010; p = 0.036) were the independent risk factors of postoperative 
complications of pneumonectomy.
CONCLUSION: Pneumonectomy is effective for destroyed lung caused by benign 
diseases. Patients with TB destroyed lung have a higher risk of postoperative 
complications. Controlling perioperative blood glucose and reducing duration of 
surgery may reduce the risk of perioperative complications.
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BACKGROUND: Distinguishing non-small lung cancer (NSCLC) with tuberculosis from 
pulmonary tuberculosis (PTB) is still a major clinical problem. Misdiagnosis or 
missed diagnosis can lead to missed opportunities for optimal treatment, making 
highly sensitive diagnostic criteria crucial.
METHODS: Database analysis and histological analysis were used at the same time. 
A total of 55 patients were included in the histological analysis, including 20 
patients with both NSCLC and PTB (NSCLC-PTB group), 20 patients with NSCLC alone 
(NSCLC group), and 15 patients with PTB alone (PTB group). The levels of NLRC4 
and NLRP3 in each sample were analysed using the optical density method. 
Statistical analyses were performed, including the LIMMA algorithm, regression, 
and ROC analysis, to assess biomarker levels and their correlation with clinical 
outcomes.
RESULTS: The expression of NLRC4 and NLRP3 was significantly down-regulated in 
NSCLC tissues (both P < 0.001), and low expression of NLRC4 was associated with 
shorter overall survival (HR = 0.76, P < 0.001), while low expression of NLRP3 
was associated with longer survival (HR = 1.21, P < 0.001). The level of NLRC4 
in cancer nodules in the NSCLC-PTB group was significantly lower than that in 
the PTB group (0.0177 ± 0.0218 vs. 0.0299 ± 0.0117, P = 0.021). The level of 
NLRP3 in adjacent nodules in the NSCLC-PTB group was significantly higher than 
that in the PTB group (0.0398 ± 0.0282 vs. 0.0097 ± 0.0078, P < 0.001). At the same time, the results show that NLRC4 has the best diagnostic effect in 
squamous cell carcinoma, patients aged 60 and above, as well as NLRP3 in 
patients below 60, and the combination of NLRC4 and NLRP3 in adenocarcinoma.
CONCLUSION: The use of NLRC4 and NLRP3 as biomarkers can improve the certainty 
of NSCLC prediction and has great prospects.
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OBJECTIVE: To investigate the clinical efficacy, safety and mechanism of 
N-acetylcysteine combined with conventional antituberculosis drugs in the 
treatment of newly diagnosed pulmonary tuberculosis.
METHODS: A total of 90 newly diagnosed pulmonary tuberculosis patients were 
randomly assigned to a Control group (n = 30), Aerosol NAC group (n = 30), or 
Oral NAC group (n = 30). The Control group received standard HRZE therapy, 
whereas the Aerosol NAC and Oral NAC groups received additional nebulized 
N-acetylcysteine (300 mg twice daily) or oral N-acetylcysteine (600 mg once 
daily), respectively. Clinical efficacy, sputum conversion, St. George's 
Respiratory Questionnaire (SGRQ) scores, liver function indices, oxidative 
stress biomarkers, inflammatory markers, and adverse events were assessed over 
3 months. Data were analyzed using one-way ANOVA, repeated-measures ANOVA, 
Chi-square tests, and Bonferroni-adjusted post hoc analyses.
RESULTS: Treatment successful response rates were significantly higher in the 
Aerosol NAC group (96.67%) and Oral NAC group (93.33%) than in the Control group 
(70.00%) (p < 0.05). At 3 months, sputum conversion rates reached 93.33 and 
96.67% in the Aerosol NAC and Oral NAC groups, respectively, compared with 
73.33% in the Control group (p < 0.05). Both NAC groups demonstrated 
significantly lower SGRQ scores, improved liver function parameters (AST, ALT, 
TBIL, and GGT), higher antioxidant enzyme levels (SOD and GSH-Px), lower MDA 
concentrations, and reduced inflammatory markers (IFN-γ, PCT, and IL-4) compared 
with the Control group (all p < 0.05). The incidence of adverse reactions was 
lower in both NAC groups (10.0%) than in the Control group (40.0%) (p < 0.05).
CONCLUSION: Adjunctive N-acetylcysteine, administered either by aerosol 
inhalation or orally, significantly improved treatment outcomes, accelerated 
sputum conversion, reduced oxidative stress and inflammation, protected liver 
function, and decreased adverse events in patients with newly diagnosed 
pulmonary tuberculosis.
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BACKGROUND: Tuberculosis (TB) remains a global public health burden, and how 
immune cell subsets regulate host anti-TB immunity and disease progression 
remains incompletely understood. While previous studies have focused on 
single-positive (SP) T cells (CD4+ or CD8+) in TB pathogenesis, the association 
between CD4+CD8+ double-positive (DP) T cells and TB susceptibility, severity, 
and treatment outcomes have not been fully elucidated. This study aimed to 
investigate the relationship between DP T cells and other immune cell subsets 
with TB, and to explore the potential diagnostic and prognostic value of DP T 
cells in active TB.
METHODS: A Genome-Wide Association Study (GWAS) was conducted to analyze 731 
immune cell traits and a dataset encompassing 895 patients with TB. 
Subsequently, a cohort including 647 patients with active TB and 632 healthy 
controls was used to verify the findings of Mendelian randomization (MR). The 
correlation between the percentage of DP T cells in lymphocytes and TB severity, 
treatment efficacy, and Mycobacterium tuberculosis (Mtb)-specific IFN-γ 
production was evaluated. Finally, a random forest model incorporating the 
percentage of DP T cells in leukocytes and other peripheral blood parameters was 
constructed to distinguish severe from mild active TB.
RESULTS: MR analysis suggested potential causal links between the percentage of 
DP T cells among peripheral leukocytes and TB status. Clinical sample validation 
showed that the percentage of peripheral DP T cell among leukocytes was 
significantly lower in patients with active TB than in healthy controls (P < 
0.001), and was inversely correlated with disease severity. Additionally, the 
percentage of DP T cells in leukocytes was positively correlated with 
Mtb-specific antigen-stimulated IFN-γ production. Flow cytometric analysis 
demonstrated that DP T cells had a significantly higher frequency of 
IFN-γ-expressing cells compared to CD8+ SP T cells (P < 0.001). The constructed 
random forest model effectively distinguished severe from mild TB, with good 
diagnostic performance (AUC = 0.985).
CONCLUSIONS: Our findings indicate that DP T cells are closely associated with 
TB severity, and are positively associated with Mtb-specific IFN-γ response. The 
percentage of peripheral DP T cells in leukocytes could serve as a potential 
non-invasive biomarker for TB severity stratification.
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N6-methyladenosine (m6A) modification plays a crucial role in regulating immune 
responses against Mycobacterium tuberculosis (Mtb) infection, but the underlying 
mechanisms remain unclear. Here, we analyzed m6A regulatory gene expression in 
GEO dataset GSE139825 and validated the finding in THP-1-derived macrophages. 
Bioinformatics analysis showed that METTL14, ALKBH5, and YTHDC1 were 
significantly downregulated, while METTL3 was upregulated in Mtb-infected 
alveolar macrophages compared to controls. In vitro experiments confirmed 
METTL14 expression was dose-dependently reduced with Mtb infection in 
macrophages, and METTL14 overexpression reversed Mtb-induced decreases in cell 
viability, reduced LDH release, and diminished intracellular Mtb burden. 
Mechanistically, METTL14 overexpression restored Mtb-suppressed autophagy, 
evidenced by increased LC3II/I ratio and Beclin1 expression as well as decreased 
p62 levels, which was abrogated by the autophagy inhibitor 3-MA. Further, as 
validated by bioinformatic prediction, RIP assay and actinomycin D experiment, 
METTL14 directly bound to TAX1BP1 mRNA and enhanced its m6A modification, 
thereby stabilizing TAX1BP1 mRNA and upregulating its expression. TAX1BP1 
knockdown abolished the protective effects of METTL14 overexpression on 
macrophage viability, autophagy, and anti-Mtb capacity. Collectively, our 
findings demonstrate that METTL14, downregulated by Mtb infection, promotes 
macrophage autophagy and antibacterial activity via m6A-mediated stabilization 
of TAX1BP1. This METTL14-TAX1BP1-m6A pathway provides a novel therapeutic target 
for tuberculosis treatment.
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Tuberculosis (TB) remains a major infectious cause of morbidity and mortality, 
while current diagnostic and treatment-monitoring pathways remain largely 
pathogen-centered. Microbiological tests are indispensable for confirming TB and 
detecting drug resistance, but they do not directly measure host inflammatory 
activity, disease-stage heterogeneity, risk of progression, biological response 
to therapy, or recurrence after treatment completion. Host-response biomarkers, 
particularly blood transcriptomic signatures, provide a complementary route 
toward precision TB medicine. Recent multicenter validation studies, 
household-contact cohorts, treatment-monitoring analyses, cell-free RNA 
profiling, single-cell studies, and recurrence cohorts have refined the 
translational evidence base for immune transcriptomic biomarkers. Across 
studies, active and progressive TB is characterized by interferon-inducible 
transcription, inflammatory myeloid remodeling, neutrophil and monocyte 
activation, antigen-specific T-cell activation, and partial normalization during 
effective therapy. These signals can support clinically relevant use cases, 
including sputum-independent triage of symptomatic patients, short-term 
prediction of progression among exposed contacts, identification of subclinical 
or incipient disease biology, treatment-response monitoring, and post-treatment 
recurrence detection. However, implementation is constrained by imperfect 
specificity against non-TB inflammation, heterogeneity across HIV, diabetes, 
pediatric, extrapulmonary and geographically diverse populations, assay 
standardization requirements, and limited interventional evidence. This Mini 
Review synthesizes recent evidence and proposes a focused translational 
framework linking immune transcriptomic mechanisms to actionable clinical risk 
stratification in TB.
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