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Tuberculosis (TB), caused by Mycobacterium tuberculosis (Mtb), is one of the 
most threatening infectious disease worldwide. Selenium, an essential 
micronutrient, is incorporated into selenoproteins such as glutathione 
peroxidase, which modulate lipid peroxidation and immune responses, thus playing 
pivotal roles in host defense against infection and control of Mtb 
dissemination. As an emerging class of selenium-based medicines, selenium 
nanoparticles (SeNPs) have demonstrated attractive anti-tuberculosis potential 
based on their favorable bioactivity, lower toxicity compared, high drug-loading 
capacity, sustained-release kinetics, and enhanced targeting specificity. Beyond 
their anti-TB potential, SeNPs have shown significant promise in various 
biomedical applications, including the treatment of diabetes, liver disease, 
Alzheimer's disease, and cancer, owing to their ability to modulate oxidative 
stress, inflammation, and apoptotic pathways. This review explores the 
relationship between selenium and the occurrence and development of 
tuberculosis, evaluates the potential of serum selenium as an auxiliary 
diagnostic biomarker, and outlines common preparation methods for SeNPs, 
including physical, chemical, and biological synthesis approaches. Furthermore, 
this review systematically summarizes the anti-tuberculosis functions of SeNPs, 
detailing multiple mechanisms such as accelerating Mtb-lysosome fusion, 
modulating intracellular ROS levels, driving M1 macrophage polarization, and 
inhibiting the PI3K/AKT/mTOR signaling pathway to collectively trigger autophagy 
and apoptosis in Mtb-infected macrophages. These insights may support the 
development of new anti-tuberculosis technologies based on SeNPs. Furthermore, 
we also address the key challenges hindering the clinical translation of SeNPs: 
the long-term in vivo tissue accumulation patterns of SeNPs have not been fully 
elucidated, long-term systemic nanotoxicity data remain scarce, almost all 
anti-tuberculosis studies are restricted to in vitro cell experiments and animal 
models, and the translational pathway from laboratory studies to clinical 
practice remains ambiguous.
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Tuberculosis (TB) is a major global public health issue. Although current 
anti-TB treatment regimens are effective, challenges such as prolonged treatment 
durations, high drug toxicity, and drug resistance remain, necessitating the 
development of new therapeutic targets and drugs. Host-directed therapy (HDT), 
which enhances the body's immune response to boost resistance against Mtb 
infection, has become a promising treatment strategy. Protein tyrosine kinases 
(PTKs) play a critical role in cellular signal transduction, and their aberrant 
activation is linked to the onset of various diseases. Research on PTKs as drug 
targets has made significant progress, with studies showing that tyrosine kinase 
inhibitors (TKIs) influence the intracellular survival of Mtb by modulating 
immune responses and altering cellular signaling pathways. This review 
summarizes the signaling mechanisms of PTKs in Mtb infection and the potential 
of their inhibitors in regulating host immune responses, proposing new immune 
therapeutic strategies targeting PTKs for TB treatment.
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Antiretroviral therapy (ART) suppresses human immunodeficiency virus 
replication, but does not fully restore protection against tuberculosis. The 
relevant mechanisms are still poorly understood. M. C. Chao, M. R. Chase, S. 
Wakabayashi, A. J. Vickers, et al. (mSystems 11:e00329-26, 2026, 
https://doi.org/10.1128/msystems.00329-26) use population-level Mycobacterium 
tuberculosis genome sequencing in macaques to show that similar bacterial 
burdens can conceal different evolutionary trajectories: simian immunodeficiency 
virus coinfection primarily increases opportunities for mutation through 
replication, whereas ART-treated animals show a distinct enrichment of oxidative 
damage-associated variants. We argue that the principal value of this work is 
conceptual. Pathogen genomes may provide a time-integrated, but indirect, 
readout of local immune ecology. To translate these genomic signatures into a 
framework for evaluating immune restoration, future studies should pair host and 
pathogen measurements, experimentally validate the mechanisms generating these 
mutations, and longitudinally link tissue-level selection to persistence, 
reactivation, and transmission.
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In this work, we developed a novel approach driven by molecular crowding 
conditions combined with padlock probe amplification (MCC-PPA) to detect the 
rpoB 531 (TCG > TTG) mutation in Mycobacterium tuberculosis associated with 
rifampicin resistance. Polyethylene glycol (PEG) was employed to create 
molecular crowding conditions in the ligation of the padlock probe, enhancing 
padlock probe cyclization and increasing the amplification efficiency. This 
proposed assay displayed a broader linear range (10 aM-1 nM) and a lower 
detection limit (4.52 aM) within 1.5 hours. The sensitivity of this assay was 
enhanced 400-fold over the PEG-free padlock probe amplification assay. When 
evaluated on 105 clinical specimens, including 21 with the rpoB 531 mutation and 
84 without this mutation, the assay demonstrated 100% sensitivity and 100% 
specificity relative to DNA sequencing results. When compared against 
fluorescence PCR melting curve analysis, the clinical sensitivity for detecting 
Mycobacterium tuberculosis rifampicin resistance gene rpoB 531 TCG > TTG 
mutation was also 100%. These findings highlight our proposed assay's strong 
applicability for the detection of antimicrobial resistance mutations in 
Mycobacterium tuberculosis.
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PURPOSE: Hypoxic tuberculous granulomas induce vascular dysfunction and severely 
impede drug penetration. This study aimed to elucidate the molecular mechanism 
by which sonodynamic therapy (SDT) induces vascular normalization and 
synergistic immunomodulatory effects.
METHODS: Levofloxacin and catalase co-loaded PLGA nanoparticles (LEV@CAT-NPs) 
were prepared and characterized. Bacillus Calmette-Guérin (BCG) was used as a 
surrogate for virulent Mycobacterium tuberculosis due to its high biosafety. 
Therapeutic efficacy and mechanisms were evaluated in BCG-induced 3D tuberculous 
spheroids and a rat subcutaneous granuloma model via transcriptomic sequencing, 
Western blot, immunofluorescence, pharmacokinetic analysis, and bacterial load 
quantification.
RESULTS: LEV@CAT-NPs exhibited excellent stability and oxygen-generating 
capacity. SDT effectively alleviated intralesional hypoxia and downregulated 
HIF-1α and VEGF expression, promoting vascular normalization - evidenced by 
reduced vascular density, increased pericyte coverage, decreased leakage, 
improved perfusion, and enhanced tight junctions. Mechanistically, SDT inhibited 
the PI3K/Akt/VEGF pathway, reduced macrophage VEGF secretion, and induced 
macrophage apoptosis, thereby suppressing abnormal angiogenesis and improving 
drug penetration. The treatment also activated innate and adaptive immune 
pathways, promoting CD3⁺ and CD8⁺ T cell infiltration.
CONCLUSION: The SDT-driven mechano-chemical synergistic strategy effectively 
induces vascular normalization in tuberculous granulomas, improves drug 
delivery, and offers a promising approach for treating drug-resistant 
tuberculosis through microenvironment remodeling.
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Tuberculosis (TB) continues to represent a significant global health danger, 
with the bacillus Mycobacterium tuberculosis (Mtb) identified as its causative 
agent. An essential metabolic helper, Coenzyme A (CoA) engages in multiple core 
cellular processes that are pivotal for both Mtb survival and its ability to 
cause disease. The terminal step of CoA biosynthesis is catalyzed by 
dephospho-CoA kinase CoaE, which phosphorylates dephospho-CoA to generate the 
active cofactor. However, the molecular mechanisms regulating Mtb CoaE catalytic 
activity remain poorly understood. Here, AlphaFold 3 was used to predict CoaE 
model. The Ramachandran plot and ProSA were used to validate the model. 
Subsequently, we performed molecular docking, followed by site-directed 
mutagenesis. We found that the S15A, R145A or N175A mutants showed markedly 
reduced activity, whereas the K14A mutation completely abolished activity. 
Additionally, deletion of residues 27-101 (Δ27-101) led to a significant loss of 
function. Our findings offer new insights into the structure and mechanism of 
Mtb CoaE, a promising target for designing selective antituberculosis agents.
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OBJECTIVE: Although surgical indications for adult spinal tuberculosis (TB) are 
well established, optimal surgical strategies for elderly patients remain 
uncertain. This study described the clinical outcomes of an individualized 
staged management pathway for elderly patients with spinal TB in eastern China 
and reported outcomes of a clinically distinct cohort undergoing combined 
posterior and anterior surgery. No comparative efficacy hypothesis was tested.
METHODS: This retrospective observational cohort study included patients treated 
between January 2020 and December 2022. Forty-two patients were classified 
according to treatment pathway. Group A comprised 23 patients managed with 
ultrasound-guided abscess drainage followed by posterior stabilization and 
posterolateral fusion, with anterior surgery reserved for inadequate infection 
control. Group B comprised 19 patients who underwent combined posterior and 
anterior surgery because immediate anterior debridement and/or interbody 
reconstruction were required. Because pathway selection was indication-based and 
the cohorts had different operative indications, outcomes were summarized 
descriptively rather than compared statistically. Index spinal operative time, 
index estimated blood loss, visual analog scale score, Oswestry Disability 
Index, kyphotic angle, Frankel grade, postoperative complications, and secondary 
surgery were recorded.
RESULTS: All patients achieved satisfactory clinical and radiographic outcomes 
during 24-45 months of follow-up. Mean index operative time was 
211.26 ± 70.30 min in Group A and 315.68 ± 70.92 min in Group B, and mean index 
estimated blood loss was 406.52 ± 224.26 mL and 594.74 ± 139.33 mL, 
respectively. These values described different clinically selected index 
operations and were not statistically compared. At final follow-up, Frankel 
grade E was recorded in 19/23 (82.6%) patients in Group A and 16/19 (84.2%) in 
Group B, compared with 15/23 (65.2%) and 12/19 (63.2%) preoperatively. 
Recurrence occurred in one patient in Group A and three patients in Group B.
CONCLUSIONS: The individualized staged pathway was completed without salvage 
anterior surgery in 22 of 23 Group A patients, while one patient required 
subsequent anterior debridement and interbody fusion. These descriptive data 
support feasibility in selected patients but do not establish that preoperative 
catheter drainage is necessary or superior to posterior surgery without 
drainage. Combined posterior-and-anterior surgery remained appropriate when 
immediate anterior debridement or reconstruction was indicated.
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OBJECTIVE: To evaluate the prognostic value of the Prognostic Nutritional Index 
(PNI) in patients with infectious diseases, focusing on tuberculosis, pneumonia, 
and sepsis. By synthesizing extant evidence, we examine the association between 
baseline PNI and clinical outcomes to inform early risk stratification and 
nutritional monitoring. Additionally, we probe underlying pathophysiological 
mechanisms, offering prognostic insights.
METHODS: A systematic literature search was conducted across five databases, 
including PubMed, Web of Science, Embase, the Cochrane Library, and China 
National Knowledge Infrastructure (CNKI), from inception to June 2026. Following 
methodological appraisal via the Newcastle-Ottawa Scale, we investigated 
associations between PNI and mortality or unfavorable outcomes. PNI was 
uniformly calculated at baseline using the formula: PNI = serum albumin 
(g/L) + 5 × lymphocyte count (×109/L). Meta-analysis, Egger's test, and 
sensitivity analysis were performed in R software (version 4.5.0).
RESULTS: From an initial pool of 1,383 relevant studies, 10 studies comprising 
28,757 patients were included in the final analysis. Disease-stratified 
meta-analysis underscores PNI's prognostic association in infectious diseases. 
Notably, among sepsis patients, elevated baseline PNI is associated with a 
significantly attenuated mortality risk (hazard ratio [HR]: 0.63; 95% confidence 
interval [CI]: 0.44, 0.90). Similarly, in the pneumonia subgroup, a high PNI 
demonstrated a significant inverse association with mortality (HR: 0.47; 95% CI: 
0.30, 0.73). Conversely, in the tuberculosis subgroup, the association between 
PNI and mortality did not reach statistical significance (HR: 0.38; 95% CI: 
0.04, 3.82). Overall, higher PNI remained a significant protective factor 
against mortality or unfavorable clinical outcomes (pooled HR: 0.52; 95% CI: 
0.39, 0.71; P < 0.0001), with leave-one-out sensitivity analyses confirming the 
stability of these findings. Neither Begg's test (P = 0.2219) nor Egger's test 
(P = 0.1009) provided statistical evidence of small-study effects, although the 
limited number of included studies reduces the power of these tests.
CONCLUSIONS: Reduced baseline PNI correlates with heightened mortality in sepsis 
and pneumonia, yet its prognostic value in tuberculosis remains uncertain. 
Although PNI is a cost-effective clinical adjunct, the current evidence is too 
heterogeneous to support its universal use in infectious diseases. Addressing 
these gaps requires large-scale prospective investigations across a wider 
spectrum of diseases.
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BACKGROUND: China has made substantial progress in tuberculosis (TB) control 
over the past decades. However, continued surveillance of drug-resistant and 
HIV-associated TB remains essential for optimizing future TB control strategies. 
This study aimed to comprehensively assess the long-term burden and future 
trends of TB and its major subtypes in China, with particular emphasis on 
extensively drug-resistant TB (XDR-TB) and HIV-associated TB.
METHODS: Data on incidence, prevalence, mortality, and disability-adjusted life 
years (DALYs) of TB in China from 1990 to 2023 were extracted from the Global 
Burden of Disease Study 2023. Historical age-standardized rates were reported 
with 95% uncertainty intervals, and temporal trends in HIV-negative TB, 
drug-susceptible TB (DS-TB), multidrug-resistant TB (MDR-TB), XDR-TB, and 
HIV-associated TB subtypes were quantified using average annual percent changes 
(AAPCs) with 95% confidence intervals. Log-transformed age-standardized rates 
were projected from 2024 to 2035 using damped-trend exponential smoothing, 
ETS(A, Ad, N), with the damping parameter selected by rolling-origin validation. 
Forecasts were reported with 95% prediction intervals; projections to 2050 were 
treated as exploratory and reported in the Supplementary material.
RESULTS: From 1990 to 2023, the age-standardized incidence rates of HIV-negative 
TB, DS-TB, and MDR-TB declined overall in China, with AAPCs of -3.833, -3.877, 
and -2.859%, respectively. In contrast, XDR-TB increased markedly (AAPC 7.134%), 
while all HIV-associated TB subtypes also showed upward trends, particularly 
HIV-XDR-TB, which exhibited the fastest increase in incidence (AAPC 13.318%). 
Recent trends were more heterogeneous, including increases in HIV-negative TB 
and DS-TB incidence during 2019-2023 and declining or stable mortality trends 
for several drug-resistant and HIV-associated subtypes. By 2035, the incidence 
and prevalence of XDR-TB, HIV-DS-TB, and HIV-MDR-TB were projected to increase 
modestly, whereas their mortality and DALY rates were projected to decline. The 
XDR-TB incidence rate was projected to reach 0.172 per 100,000 population (95% 
prediction interval: 0.077-0.381). HIV-XDR-TB incidence was projected to remain 
broadly stable, with a slight decline, whereas its prevalence was projected to 
increase. Prediction intervals were wide for several low-burden drug-resistant 
outcomes.
CONCLUSION: Although the overall TB burden in China has declined substantially, 
subtype-specific trajectories remain heterogeneous. Future control strategies 
should strengthen the rapid detection and management of drug resistance, 
integrate TB and HIV services, and prioritize targeted prevention and care for 
high-risk populations.
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INTRODUCTION: Patients with pulmonary tuberculosis (PTB) may experience 
persistent immune dysregulation during anti-tuberculosis treatment, yet vaccine 
evaluation in this population has largely relied on humoral endpoints. Whether 
preserved antibody responses reflect coordinated systems-level immune activation 
after inactivated COVID-19 vaccination remains unclear. This study used systems 
vaccinology to identify multi-omic immune signatures induced by vaccination in 
PTB patients.
METHODS: We compared PTB patients who had completed at least 3 months of 
anti-tuberculosis therapy with healthy controls. This nested subcohort analysis 
was derived from a phase IV multicenter randomized controlled trial that 
evaluated vaccine safety and immunogenicity in PTB patients and healthy 
participants. Paired plasma samples for proteomic profiling using the Olink 
Explore 3072 platform and peripheral blood mononuclear cells (PBMCs) for 
transcriptomic sequencing were collected at baseline (Day 0, pre-vaccination) 
and Day 56 (28 days post-second dose). Proteomic analysis included 38 PTB 
patients and 38 healthy controls, while transcriptomic profiling was performed 
on a subset of 20 participants per group. We compared neutralizing antibody 
responses, differential molecular signatures, inferred immune-cell fractions, 
and antibody-protein correlations between the two cohorts. Within each group, we 
further characterized longitudinal molecular alterations from Day 0 to Day 56.
RESULTS: After two doses of inactivated COVID-19 vaccine, PTB patients and 
healthy controls achieved comparable neutralizing antibody titers and similar 
seroconversion rates. However, the two cohorts exhibited markedly distinct 
baseline immune landscapes. Prior to vaccination, PTB patients had widespread 
depletion of plasma proteins enriched in vesicle transport and phagocytosis 
pathways, accompanied by pro-inflammatory transcriptional reprogramming. After 
vaccination, healthy controls showed broad proteomic and transcriptomic 
remodeling, whereas PTB patients displayed minimal molecular perturbation and 
limited inferred immune-cell changes. Exploratory covariate-adjusted partial 
Spearman protein-antibody correlation analyses suggested a predominance of 
nominal negative associations in PTB patients, involving proteins related to 
inflammatory regulation, intracellular trafficking, and phagocytosis; no 
individual association survived false-discovery-rate correction.
CONCLUSION: Despite comparable short-term neutralizing antibody responses, PTB 
patients receiving anti-tuberculosis treatment exhibited attenuated and distinct 
systems-level proteomic and transcriptomic remodeling after inactivated COVID-19 
vaccination compared with healthy controls.
CLINICAL TRIAL REGISTRATION: https://clinicaltrials.gov/study/NCT05148949, 
identifier NCT05148949.
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OBJECTIVES: Population mobility poses challenges to tuberculosis (TB) control. 
As a major destination for internal migrants in China, Zhejiang Province bears a 
substantial burden of migrant TB cases. This study aimed to characterize TB 
epidemiology in Zhejiang Province and identify key predictors of migratory TB 
cases.
METHODS: TB surveillance data from the Tuberculosis Information Management 
System (TBIMS) of Zhejiang Province for 2005-2023 were analyzed using joinpoint 
regression, age-period-cohort modeling, and spatial analyses to characterize 
temporal, demographic, and spatial patterns and compare migrant and local TB 
cases. Boosted regression tree (BRT) modeling was used in a case-case design to 
identify individual- and municipal-level predictors of migratory status among TB 
cases and quantify their relative contributions.
RESULTS: The average annual TB incidence was 61.35 per 100,000 population, and 
migrant TB cases accounted for 34.48% of all reported cases. TB incidence 
increased during 2005-2007 with an annual percent change (APC) of 2.76%, and 
subsequently declined during 2007-2023 (APC = -4.12%). The proportion of migrant 
TB cases increased through 2019 (APC = 5.83%) and then declined sharply during 
2019-2023 (APC = -17.62%). Age-period-cohort analysis revealed a bimodal age 
effect, with peaks at 15-19 and 75-79 years, while cohort effects were elevated 
among cohorts born from the late 1940s through the 1970s and subsequently 
declined. Spatial autocorrelation in TB incidence increased from 2010 onward, 
while local and migrant TB case proportions clustered mainly in Quzhou and 
Lishui and in Ningbo and Jiaxing, respectively. Gross regional product (GRP) per 
capita was the leading predictor of migratory TB cases (57.5%), followed by the 
immigration index (9.0%), city type (6.8%), and tertiary industry proportion of 
GRP (5.9%), with marked variation in relative contributions across origin 
regions.
CONCLUSIONS: TB incidence declined overall in Zhejiang Province, but migrant TB 
cases remained epidemiologically important and showed distinct demographic and 
spatial patterns. GRP per capita was the leading predictor, with additional 
contributions from population mobility indicators and marked variation across 
origin regions. These findings support coordinated cross-regional surveillance, 
continuity of TB care, and strategies adapted to local population structures and 
mobility patterns.
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BACKGROUND: Drug-resistant tuberculosis (DR-TB) remains a major challenge to 
global tuberculosis control. In 2024, approximately 390,000 individuals 
developed multidrug- or rifampicin-resistant tuberculosis (MDR/RR-TB) worldwide, 
while treatment coverage remained limited to 42%, highlighting persistent gaps 
in DR-TB management. The mechanisms underlying DR-TB involve 
resistance-associated mutations, bacterial adaptation, host-pathogen 
interactions, and drug-target-related processes. A comprehensive evaluation of 
research trends is needed to clarify the evolution and future directions of this 
field.
METHODS: This bibliometric review was conducted with reference to the Preferred 
Reporting Items for Systematic Reviews and Meta-Analyzes (PRISMA) 2020 
statement. Publications related to DR-TB mechanisms from January 1, 2006, to May 
10, 2026, were retrieved from the Web of Science Core Collection (WoSCC), 
yielding 1,043 eligible records. VOSviewer, CiteSpace, and bibliometric methods 
were applied to analyze countries/regions, institutions, authors, journals, 
keywords, and co-citation networks. An independent PubMed dataset (n = 787) was 
used for cross-database validation to assess the consistency and robustness of 
major findings.
RESULTS: Annual publications increased markedly after 2015. The dataset included 
6,129 authors from 1,581 institutions across 60 countries/regions. The United 
States was the leading contributor, with the highest number of publications 
(248) and citations (2,460). Keyword and thematic analyzes revealed that major 
research areas included drug resistance mechanisms, combination therapy, 
microbiological analysis, antitubercular agents, and Mycobacterium tuberculosis. 
Research evolution demonstrated a transition from traditional studies of 
bacterial pathology and biosynthesis toward computer-aided target discovery, 
molecular docking, and host-directed therapies involving programmed cell death 
pathways such as autophagy. Descriptive country-institution-keyword mapping 
showed regionally patterned thematic associations, with natural products, 
nanomaterials, and quorum-sensing inhibition represented among associations 
involving institutions from Asia and Latin America, and clinical microbiology, 
genomics, and pathway regulation represented among those involving institutions 
from North America and Europe. PubMed validation demonstrated comparable 
publication trends, geographic distributions, and thematic patterns.
CONCLUSION: The bibliometric landscape of DR-TB mechanism research has broadened 
from individual molecular targets to bacterial, host-related, and computational 
themes. Recent studies show increasing attention to host-directed approaches, 
molecular modeling, and multidimensional analyzes. These trends may inform 
future mechanistic and translational research, although their biological and 
clinical relevance requires independent validation.
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BACKGROUND: Southern Xinjiang has a high tuberculosis (TB) burden, but the yield 
of interferon-gamma release assay (IGRA) testing within its annual rural 
health-examination program has not been quantified. We estimated IGRA positivity 
among adult campaign participants and assessed whether positivity increased with 
the village TB notification rate recorded before screening.
METHODS: This service-embedded cross-sectional study included adults who 
received IGRA testing during the annual health-examination campaign implemented 
across all 22 villages and farm units of Zhanmin Township in July-August 2024. 
Exclusion of 12 indeterminate results and two duplicate records left 3,742 
unique adults. The principal exposure was the pre-screening average annual 
village TB notification rate (January 2021-June 2024). Logistic generalized 
estimating equations accounted for village clustering, adjusted for prespecified 
individual covariates, and used a Mancl-DeRouen small-sample covariance 
correction. Village-level regression, burden-group comparisons, and 1,000 
village-cluster bootstrap resamples complemented the principal analysis.
RESULTS: Overall, 1,006 of 3,742 participants were IGRA positive (26.88%, 95% CI 
25.49-28.33%); village-specific positivity ranged from 19.13 to 39.67%. 
High-burden villages contributed 39.56% of positive results while accounting for 
33.27% of participants. Pooled positivity was 31.97% in high-burden villages, 
compared with 24.51 and 24.19% in low- and medium-burden villages. Each increase 
of 100 notifications per 100,000 was associated with 15.3% higher adjusted odds 
of positivity (OR 1.153, 95% CI 1.043-1.275; p = 0.006); the village-bootstrap 
estimate was similar. At village level, the corresponding increase in positivity 
was 2.92 percentage points (95% CI 1.18-4.67; p = 0.002). Male sex, ages 
50-79 years, lower-income program category, known TB exposure, and previous TB 
were independently associated with positivity.
CONCLUSION: IGRA positivity was common among campaign participants and increased 
with pre-screening village notification rates. Within the annual 
health-examination program, the continuous notification rate can be combined 
with individual risk factors to inform the scheduling of IGRA outreach and 
clinical assessment while maintaining access in every village. The 26.88% 
estimate pertains to participants and should not be interpreted as township 
prevalence.
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BACKGROUND: Aspergillosis, pneumonia, and tuberculosis are distinct respiratory 
illnesses, but they share similar symptoms, including cough, fever, and 
shortness of breath. This overlap can make accurate diagnosis challenging. 
Delayed or incorrect identification, particularly of aspergillosis, can lead to 
worsening patient outcomes and significant lung damage.
METHODS: To address this diagnostic challenge, we developed a deep learning 
based system designed to differentiate between aspergillosis, pneumonia, 
tuberculosis, and healthy lungs using chest X-ray images. We implemented three 
models: Convolutional Neural Networks (CNN), ResNet-50, and a novel Siamese 
Convolutional Neural Network. The models were trained on a dataset of 7,200 
images, categorized into four groups: aspergillosis, pneumonia, tuberculosis, 
and healthy. We utilized various training-testing ratios to optimize 
performance, which was evaluated using accuracy, precision, recall, F1-score, 
and confusion matrices.
RESULTS: Among the models tested, the Siamese neural network outperformed the 
others, achieving an accuracy of 98.72%, surpassing the performance of 
state-of-the-art models in comparative studies.
CONCLUSION: The novel Siamese CNN model demonstrated excellent accuracy in 
differentiating respiratory diseases from chest X-ray images, offering a 
promising tool for more accurate and timely diagnoses. We also developed an 
intuitive web interface that enables healthcare providers to upload and analyze 
medical images, facilitating quicker and more reliable diagnoses to support 
timely interventions.
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Effective management of drug-resistant tuberculosis requires molecular assays 
that not only detect Mycobacterium tuberculosis but also identify 
resistance-associated variants, support drug-level interpretation, and indicate 
when broader confirmatory testing is needed. This narrative review applies a 
mutation-to-drug-to-decision framework to distinguish assay validity, 
exact-variant detection, drug-level inference, and decision impact. We 
synthesize evidence on target accessibility, minority-allele preservation, 
multiplexing, direct-specimen testing, and sequencing enrichment, emphasizing 
how these factors shape clinical interpretability. Current evidence remains 
dominated by analytical studies, isolate-based evaluations, and small 
direct-specimen investigations, with prospective multicenter treatment-impact 
validation still lacking. Population-level benchmarks indicate incomplete 
biological coverage for compact target regions, reaching approximately 92.6% for 
rpoB RRDR-based rifampicin detection, 85.4% for katG codon 315 plus the inhA 
promoter for isoniazid, and 84.7%-88.2% for gyrA/gyrB-based fluoroquinolone 
detection. Allele-specific CRISPR is therefore best suited to rapid rule-in of 
selected resistance-associated variants, while dispersed or heterogeneous 
mechanisms require broader molecular or phenotypic assessment. CRISPR should 
complement WHO-recommended rapid molecular testing and targeted next-generation 
sequencing rather than replace established molecular or phenotypic methods.
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BACKGROUND: Drug-resistant tuberculosis (DR-TB) remains a major global public 
health challenge, while local drug resistance data in southwestern China are 
still incomplete. The drug resistance characteristics of Mycobacterium 
tuberculosis (MTB) in the Liupanshui area have not been systematically reported, 
and the clinical application value of the high-resolution melting (HRM) method 
for drug resistance detection in this region also lacks evaluation evidence.
METHODS: From February 2023 to September 2025, 1200 TB patients who attended 
designated TB treatment facilities in Liupanshui City were enrolled. The HRM 
method was used to detect resistance to isoniazid (INH), rifampicin (RFP), 
ethambutol (EMB), and fluoroquinolones (FQs). Meanwhile, among the 
culture-positive isolates ( n = 506), phenotypic drug susceptibility testing 
using the proportion method was performed for INH, RFP, EMB, levofloxacin 
(LVFX), and moxifloxacin (MOX). Univariate Chi-square tests and Cramer's V 
coefficient were employed to assess associations between clinical variables and 
drug resistance, and multivariate logistic regression was used to identify 
independent influencing factors for resistance. All effect estimates were 
supplemented with 95% confidence intervals (CIs). The Bonferroni method was 
applied for multiple testing correction, with three independent multiple 
comparison scenarios established in this study, and the corrected significance 
levels (α') were set at 0.0125, 0.01, and 0.0167, respectively.
RESULTS: Among the 1200 patients, 67.6% were male, and 86.1% were newly treated. 
The HRM method detected resistance rates of 12.8% (95% CI: 11.1%-14.8%) for INH, 
13.1% (95% CI: 11.3%-15.1%) for RFP, 5.4% (95% CI: 4.3%-6.8%) for EMB, and 2.4% 
(95% CI: 1.7%-3.4%) for FQs. For the proportion method ( n = 506), the 
resistance rates were 15.6% (95% CI: 12.9%-19.2%) for INH, 17.2% (95% CI: 
13.3%-19.7%) for RFP, 9.9% (95% CI: 7.6%-12.8%) for EMB, 3.4% (95% CI: 
2.1%-5.3%) for LVFX, and 1.8% (95% CI: 0.9%-3.3%) for MOX. The overall 
prevalence of multidrugresistant TB (MDR-TB) in the study population was 8.0% 
(95% CI: 6.6%-9.7%), with 7.3% (95% CI: 5.8%-9.0%) in newly treated patients and 
12.6% (95% CI: 8.4%-18.5%) in retreated patients. Agreement between the HRM 
method and the proportion method was excellent for INH and RFP (Kappa: 0.93 [95% 
CI: 0.89-0.97] and 0.95 [95% CI: 0.92-0.98], respectively), moderate for EMB 
(Kappa: 0.62 [95% CI: 0.54-0.70]), and good for FQs (Kappa: 0.82 [95% CI: 
0.74-0.90]). The positive predictive values of the HRM method for INH and RFP 
were 97.3% and 93.1%, respectively, and the negative predictive values were 
98.4% and 99.8%, indicating excellent diagnostic performance. Regularity of 
treatment was strongly correlated with genetic resistance to all four drugs ( P 
< 0.001, Cramer's V coefficient: 0.115-0.632), and retreatment was significantly 
associated with RFP genetic resistance ( P < 0.001, Cramer's V coefficient: 
0.133). Multivariate logistic regression analysis showed that irregular 
treatment was an independent risk factor for RFP resistance (odds ratio = 59.94, 
95% CI: 34.78-103.26, P < 0.001).
CONCLUSION: The burden of DR-TB in Liupanshui area is substantial. The RFP 
resistance rate among newly treated patients (11.2%) exceeded the national 
baseline level for new cases. The prevalence of MDR-TB was relatively high, and 
retreated patients had a significantly elevated risk of resistance. The HRM 
method can serve as a rapid screening tool but should be complemented with 
phenotypic drug susceptibility testing for confirmation. Management of treatment 
adherence is a key element in controlling drug resistance. The findings of this 
study provide evidence-based support for the formulation of precise prevention 
and control strategies for TB in the Liupanshui area.
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BACKGROUND: The rising global burden of multidrug- and rifampicin-resistant 
tuberculosis (MDR/RR-TB) coincides with rapid population aging. Older patients 
face unique challenges, yet age-stratified analyses of the MDR/RR-TB care 
cascade are lacking, obscuring the specific barriers they encounter.
OBJECTIVE: This study aimed to characterize the treatment cascade and identify 
factors associated with attrition among older MDR/RR-TB patients in China.
METHODS: We conducted a retrospective cohort study of 667 MDR/RR-TB patients 
aged ≥65 years in Guangdong Province, southern China (2010-2022). Using data 
from the national Tuberculosis Information Management System (TIMS), we 
constructed a care cascade to quantify attrition across four stages (diagnosis, 
treatment initiation, retention at 6 months, and treatment success) and three 
inter-stage gaps (attrition between successive stages). Separate multivariable 
logistic regression models identified factors associated with failure to 
initiate treatment and with poor outcomes.
RESULTS: Of the 667 diagnosed patients (median age 70), 500 (74.96%) initiated 
treatment, 406 (60.87% of diagnosed cases, 81.2% of treated cases) were retained 
at 6 months, and only 268 (40.18% of diagnosed cases, 53.6% of treated cases) 
achieved treatment success. Multivariable analysis showed that workers/farmers 
(aOR = 1.87, 95% CI: 1.24-2.84), diagnosis by conventional DST (aOR = 9.34, 95% 
CI: 4.52-21.64), diagnosis before 2016 (aOR = 1.91, 95% CI: 1.18-3.08), and 
older age (aOR = 1.05 per year, 95% CI: 1.01-1.08) were independently associated 
with failure to initiate treatment; prior TB treatment history was protective 
(aOR = 0.42, 95% CI: 0.25-0.72). Among treatment initiators, older age 
(aOR = 1.06 per year, 95% CI: 1.02-1.09) and diagnosis before 2016 (aOR = 1.88, 
95% CI: 1.06-3.39) were independent risk factors for poor outcomes.
CONCLUSION: The MDR/RR-TB care cascade for older patients in China is marked by 
severe pre-treatment attrition. Targeted interventions, including scaling up 
rapid molecular testing, providing targeted support (e.g., financial subsidies, 
home-based care, and flexible treatment schedules) for high-risk workers, and 
implementing geriatric-adapted follow-up, and expanding active case finding, are 
urgently needed to protect this vulnerable population and to close this equity 
gap.
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BACKGROUND: Infectious spondylitis, encompassing spinal tuberculosis (STB), 
pyogenic spondylitis (PS), and brucellar spondylitis (BS), is difficult to 
diagnose preoperatively because the three entities present with overlapping 
clinical features. Differentiation is often delayed by prolonged culture 
turnaround times and the unavailability of serological testing.
METHODS: In this multicenter retrospective diagnostic study at five tertiary 
hospitals in China (2015-2023), patients with STB (n = 1,000), PS (n = 579), and 
BS (n = 255) were enrolled and assigned to derivation (n = 1,439) and external 
validation (n = 395) cohorts. We developed and validated a multimodal machine 
learning model that integrates routine preoperative clinical and laboratory 
variables with radiomic features extracted from non-contrast MRI. Unimodal, 
early fusion, and late fusion architectures were compared. Pathogen-specific 
serological tests were excluded from the primary model to avoid data leakage. We 
evaluated discrimination, calibration, clinical utility, and incremental value; 
SHAP analysis provided case-level interpretability.
RESULTS: The late fusion LightGBM model achieved the highest external validation 
performance (macro-averaged AUC 0.852, 95% CI 0.822-0.882). Radiomic integration 
provided significant incremental value over the clinical-only model (ΔAUC 0.080; 
NRI 0.398; IDI 0.072). Calibration was good (Brier score 0.158), and decision 
curve analysis demonstrated positive net benefit across clinically relevant 
thresholds. SHAP analysis revealed class-specific, biologically plausible 
predictors: low serum albumin and elevated T1W GLCM contrast for STB; high CRP 
and NLR for PS; and residence in an endemic region for BS. Secondary analysis 
showed that adding serological tests yielded only modest incremental improvement 
(ΔAUC 0.042).
CONCLUSIONS: This preoperative multimodal explainable AI model achieves accurate 
and interpretable differentiation of STB, PS, and BS using only routine clinical 
data and non-contrast MRI, although its sensitivity for BS remains limited and 
prospective validation is warranted. It may serve as a clinically actionable 
decision-support tool for preoperative triage, particularly when serological 
confirmation is pending or unavailable.
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BACKGROUND: Health system delay (HSD), defined as the interval from first 
medical contact to microbiological confirmation of pulmonary tuberculosis (PTB), 
may contribute to delayed diagnosis in non-HIV immunocompromised hosts (ICH). 
Data on HSD in this population remain limited.
METHODS: This retrospective study analyzed inpatients with liquid 
culture-positive PTB from 2020 to 2025. Baseline characteristics, HSD, 
microbiological co-detection, and specimen-specific diagnostic yields were 
compared. HSD >14 days was defined as long health system delay (LHSD).
RESULTS: Among 578 patients, 71 were ICH and 507 were non-ICH. ICH patients had 
atypical radiological findings, with more bilateral lesions, pleural effusion, 
and lymphadenopathy but fewer cavities. Median HSD was longer in ICH patients 
(90 vs. 24 days, p <0.001). LHSD was more frequent in ICH patients (83.1% vs. 
69.2%, p =0.012), and ICH was independently associated with LHSD (adjusted OR, 
2.31; 95% CI, 1.03-5.18; p =0.042). Sputum acid-fast bacilli (AFB) smear 
positivity was lower in ICH patients (3.4% vs. 20.0%, p = 0.055), whereas 
bronchoalveolar lavage fluid (BALF) AFB smear positivity was higher (51.1% vs. 
28.3%, p < 0.05). Sputum, BALF, and tissue Xpert MTB/RIF positivity exceeded 75% 
without significant between-group differences. Fungal, viral, and mixed 
co-detections were more frequent in ICH patients.
CONCLUSIONS: ICH patients with PTB had longer HSD and atypical radiological 
presentations, with more frequent fungal, viral, and mixed co-detections. Xpert 
testing of sputum and BALF may facilitate diagnosis, while sputum smear findings 
should be interpreted cautiously given its limited use in ICH patients.
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