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Tuberculosis (TB), caused by Mycobacterium tuberculosis (MTB), is a chronic 
respiratory infectious disease. With the continuous increase in new cases, TB 
has become the second leading infectious disease worldwide, posing a significant 
challenge to public health. Previous studies have shown that exosomes play a 
crucial role in MTB infection, and microRNA-122 (miR-122) is highly expressed in 
MTB-infected cells. Exosomes secreted under the induction of phosphate-specific 
transport system substrate-binding protein 1 (PstS1) were characterized using 
transmission electron microscopy (TEM) and Western blot. Given that miR-122 
expression increases upon MTB infection, quantitative real-time polymerase chain 
reaction (RT-qPCR) was performed to measure miR-122 levels in exosome-treated 
cells. Western blot, immunofluorescence (IF), and colony-forming unit assays 
were conducted to assess MTB survival and the expression of phosphatidylinositol 
3-kinase/protein kinase B/mechanistic target of rapamycin (PI3K/AKT/mTOR) 
signaling pathway components and autophagy-related proteins after transfection 
with miR-122 inhibitor or mimic. A mouse model was established to further 
validate the role of exosomes in MTB infection. Enzyme-linked immunosorbent 
assay (ELISA) measured serum cytokine levels, and flow cytometry was used to 
sort immune cells. Hematoxylin and eosin (H&E) staining evaluated lung tissue 
pathology, while Western blot and IF analyzed signaling pathway and 
autophagy-related protein expression in lung tissues. A PI3K-specific inhibitor 
(LY294002) was used to confirm miR-122-mediated regulation of the pathway. TEM 
revealed the characteristic bilayer vesicle morphology of exosomes, and Western 
blot confirmed exosomal markers (cluster of differentiation 63, cluster of 
differentiation 9, tumor susceptibility gene 101) and PstS1 in PstS1-induced 
exosomes. RT-qPCR showed significantly elevated miR-122 levels in 
exosome-treated cells. Both in vitro and in vivo experiments demonstrated that 
miR-122 overexpression upregulated phosphorylated PI3K, AKT, and mTOR while 
downregulating autophagy-related proteins microtubule-associated protein 
1A/1B-light chain 3-phosphatidylethanolamine conjugate and Beclin1. ELISA and 
flow cytometry analyses indicated that miR-122 promoted cytokine secretion and 
increased immune cell numbers. H&E staining confirmed that miR-122 upregulation 
exacerbated MTB-induced lung damage. Furthermore, LY294002 treatment confirmed 
that exosome-derived miR-122 activates the PI3K/AKT/mTOR pathway, suppresses 
autophagy, and facilitates MTB infection. PstS1-loaded exosomes upregulate 
miR-122, activating the PI3K/AKT/mTOR pathway to inhibit autophagy and promote 
MTB infection.
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The first-line anti-tuberculosis regimen HRZE (isoniazid, rifampicin, 
pyrazinamide, ethambutol) frequently causes drug-induced liver injury (DILI). 
However, the mechanisms underlying this combination hepatotoxicity remain 
unclear. Therefore, this study used a hierarchical network toxicology and 
molecular docking approach to systematically investigate the hepatotoxic 
mechanisms of the HRZE regimen, aiming to identify core and non-core hepatotoxic 
drugs and elucidate their synergistic effects. We identified 315 DILI-related 
targets associated with the HRZE regimen. Protein-protein interaction network 
analysis revealed seven hub genes, and enrichment analysis identified the 
biological processes involved and signaling pathways. Isoniazid, rifampicin, and 
pyrazinamide were classified as core hepatotoxic drugs due to the significant 
enrichment of their targets in DILI pathways and their high clinical risk. In 
contrast, ethambutol was identified as a non-core hepatotoxic drug, with lower 
target enrichment and a lower risk of liver injury. The targets of the core 
hepatotoxic drugs were widely distributed across major DILI pathways, while 
ethambutol may synergistically modulate pathway activity through a limited set 
of targets, including Carbonic Anhydrase II (CA2). Molecular docking confirmed 
that all four drugs bind stably to Cytochrome P450 family 2 subfamily E member 1 
(CYP2E1); the high affinity of ethambutol for CA2 suggests its involvement in 
cholestatic injury. In conclusion, HRZE-induced hepatotoxicity is a 
multi-pathway process driven predominantly by isoniazid, rifampicin, and 
pyrazinamide, with ethambutol playing a synergistic role and potentially 
contributing to cholestatic injury. By establishing a multi-level toxicological 
framework, this study provides a theoretical basis for understanding combination 
hepatotoxicity and offers potential targets for DILI intervention.
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BACKGROUND: Bovine tuberculosis (bTB) is a zoonotic disease caused by members of 
the Mycobacterium tuberculosis complex (MTBC), with Mycobacterium bovis being 
the primary agent responsible for infections in cattle, posing a significant 
threat to the global dairy industry. Although the COVID-19 pandemic during the 
2020-2025 period may have disrupted its epidemiology, a comprehensive global 
meta-analysis of bTB prevalence and risk factors in dairy cattle for this period 
is currently lacking.
METHODS: We conducted an extensive literature search across multiple databases, 
including CNKI, PubMed, ScienceDirect, VIP, and Wan Fang. A total of 4783 
records were initially identified, of which 45 studies met the inclusion 
criteria, encompassing 468,769 dairy cattle across 10 countries.
RESULTS: The global pooled bTB prevalence was 6.9% (95% CI: 4.4-9.9). Africa had 
the highest regional prevalence (12.4%, 95% CI: 6.6-19.7), and Ethiopia the 
highest among countries (16.6%, 95% CI: 7.8-27.9). Low-income countries showed 
higher prevalence (16.7%, 95% CI: 8.9-26.3) than others. Rapid antibody tests 
yielded significantly higher infection rates (24.8%, 95% CI: 9.7-44.1) than 
other diagnostic methods. Prevalence differed significantly between lactating 
and non-lactating cows (p < 0.05). Other risk factors assessed included breed, 
sex, age, farming mode, sampling time, sample type, and tuberculin type.
CONCLUSIONS: bTB remains a significant challenge in dairy production, demanding 
tailored control strategies adapted to regional contexts. However, the 
geographic distribution of available studies was heavily skewed, with the 
majority originating from China and Africa, while regions with advanced control 
programs were underrepresented. This geographic limitation should be carefully 
considered when interpreting the global estimates. Surveillance efforts should 
prioritize high-risk populations, particularly hybrid cattle, aging animals, and 
lactating cows, through the combined use of interferon‑γ release assays and 
tuberculin tests. Effective control hinges on integrated approaches including 
veterinary capacity building, genetic selection for disease resistance, and 
management at the wildlife-livestock interface. Sustainable prevalence reduction 
requires evidence-based measures designed for local production systems.
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BACKGROUND: Immune evasion by Mycobacterium tuberculosis (Mtb) complicates 
tuberculosis (TB) therapy. Ferroptosis, an iron-dependent form of regulated cell 
death, is increasingly recognized as a critical process in host-pathogen 
interactions. We aimed to define the role of poly(C)-binding protein 1 (PCBP1) 
in macrophage ferroptosis during Mtb infection and to develop a targeted RNA 
activation (RNAa) nanotherapy to exploit this pathway.
METHODS: We analyzed clinical samples from TB patients and investigated Mtb-host 
interactions in macrophage models using molecular and biochemical assays. 
Mannosylated lipid nanoparticles (MLNPs) were engineered to deliver 
PCBP1-targeting small activating RNAs (saRNAs). Therapeutic efficacy, 
lung-specific delivery, and biocompatibility were evaluated in a murine TB 
model.
RESULTS: Mtb utilizes the host E3 ubiquitin ligase Trim21 to mediate the 
proteasomal degradation of PCBP1. PCBP1 loss induced macrophage ferroptosis by 
modulating its downstream targets GPX4, PTGS2, and HMOX1, promoting bacterial 
survival. In vitro, saPCBP1@MLNPs restored PCBP1 expression, reversed 
ferroptosis markers (Fe²⁺, 4-HNE), and reduced Mtb burden. In murine models, the 
nanotherapy achieved lung-specific delivery, significantly attenuated lung 
pathology, and enhanced bacterial clearance.
CONCLUSIONS: PCBP1 is a critical, druggable immune-metabolic checkpoint that 
governs macrophage ferroptosis in TB. Our targeted RNAa nanotherapy represents a 
promising host-directed strategy for Mtb infection, linking a key molecular 
mechanism to a translational therapeutic platform and offering a new approach 
for treating drug-resistant TB.
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Tuberculosis (TB) remains a major global health threat, particularly due to 
multidrug-resistant (MDR) Mycobacterium tuberculosis (M.tb). Although recent 
years have seen the introduction of new drugs and shorter regimens for TB, 
additional chemical scaffolds with activity against drug-resistant and 
intracellular bacilli are still needed. Tanshinones from Salvia miltiorrhiza 
represent a natural product scaffold with potential anti-mycobacterial activity. 
We systematically compared three major tanshinones-Tanshinone I (TAN), 
Dihydrotanshinone I (DTI), and Cryptotanshinone (CTS)-against M.tb H37Rv and a 
panel of drug-resistant clinical isolates. Extracellular minimum inhibitory 
concentrations (MICs) were determined, and intracellular activity was evaluated 
in M.tb-infected THP-1 macrophages by colony-forming unit (CFU) enumeration 
after 48 h of treatment. CTS was further evaluated in an acute murine TB 
infection model via daily oral gavage (25 mg/kg/day) for 28 days starting 
14 days post-infection. All three tanshinones inhibited extracellular growth of 
drug-sensitive and drug-resistant M.tb with MICs in the 5-20 μM range, with DTI 
showing the lowest extracellular MIC (5 μM). In infected THP-1 macrophages at 
48 h, CTS (10 μM; 1 × MIC) reduced intracellular CFU by approximately 1.00 Log10 relative to vehicle. Under the same conditions, TAN reduced CFU by 0.14 Log10 at 10 μM (1 × MIC) and 0.52 Log10 at 20 μM (2 × MIC), whereas DTI showed minimal intracellular activity (0.17 Log10 reduction at 10 μM; 2 × MIC). In mice, oral CTS produced statistically significant reductions in bacterial burden in lungs and spleens and improved lung histopathology compared with vehicle control. Major tanshinones display measurable in vitro activity against drug-sensitive and drug-resistant M.tb, but their extracellular and intracellular profiles differ. CTS showed consistent activity across extracellular, intracellular, and in vivo assays, supporting further studies on mechanism of action, pharmacokinetic optimization, and evaluation in combination regimens.
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Cryptococcus neoformans is an environmental pathogenic yeast which causes both 
life-threatening infection and mild, localized infection. Cutaneous 
cryptococcosis is an uncommon event that usually results from haematogenous 
dissemination after a primary infection in the pulmonary or other organs, 
although primary cutaneous infection is possible. The lesions of cutaneous 
cryptococcosis are not pathognomonic, varying from nodules to ulcers and 
plaques, and thus can mimic other skin disorders. This case highlights that 
clinicians need to observe the skin lesions carefully and improve the relevant 
investigations when encountering this type of rash with a central umbilical 
notch.
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BACKGROUND: Type 2 diabetes mellitus elevates the risk of developing 
tuberculosis, posing a substantial challenge to TB treatment and control. 
However, the underlying molecular mechanisms remain poorly understood.
METHODS: Non-targeted metabolomics analysis of serum samples collected from 20 
patients with concurrent DM and TB (DM-TB) and 20 patients with TB only (TB) was 
performed using UPLC-MS/MS. Logistic regressions were applied to evaluate the 
associations between the metabolites and lung pathology.
RESULTS: Pathway analysis revealed that TCA cycle, steroidogenesis, ketone body 
metabolism were the key pathways enriched in the differential metabolites 
distinguishing DM-TB from TB patients. Multivariable logistic regression 
analysis suggested, high levels of C18 Sphingosine (OR = 2.207, 95% 
CI = 1.049-4.645), L-Saccharopine (OR = 4.407, 95% CI = 1.045-18.582) and 
arachidonic acid (AA) (OR = 2.845, 95% CI = 1.272-6.366) were associated with an increased risk of extensive lung lesions. In addition, C18 Sphingosine 
(OR = 3.596, 95% CI = 1.239-10.440) and AA levels (OR = 3.306, 95% 
CI = 1.200-9.112) were positively associated with the risk of prevalent multiple 
cavities.
CONCLUSIONS: Our results suggests that lipid metabolism disorders are 
significantly associated with severe lung lesions in TB-DM patients, suggest a 
potential link to exacerbated inflammatory and immunomodulatory responses.

Copyright © 2026 Elsevier Ltd. All rights reserved.
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To investigate the effects of mutations on pyrazinamide (PZA)-associated 
regions, including pncA, rpsA, panD, and clpC1, among multidrug-resistant 
tuberculosis (MDR-TB) isolates from China. A total of 139 MDR-TB isolates from 
China underwent PZA susceptibility testing and genotyping, and the sequences of 
the four PZA resistance-associated regions were analyzed. The association 
between lineage and PZA resistance was analyzed, as well as that between lineage 
and mutation. Among 139 MDR-TB isolates, 62 were resistant to PZA. Of these 62 
PZA-resistant isolates, 60 harbored at least one nonsynonymous mutation in the 
pncA, rpsA, or clpC1. None of the isolates contained a mutation in panD. Most 
mutations in PZA-resistant isolates were concentrated in pncA, while mutations 
in other genes were rare and usually accompanied by mutations in pncA. The 
single mutation outside pncA observed in a PZA-resistant isolate was a novel 
rpsA mutation G(-131)A. The mutation Pro796Leu in clpC1 was exclusively detected 
in lineage 4 strains and correlated with this lineage, but was not associated 
with PZA resistance. The DNA sequencing of pncA proved to be the most effective 
approach for detecting PZA resistance, with an accuracy of 92.81%. Notably, some 
PZA-susceptible isolates still carried mutations in pncA, rpsA, or clpC1. This 
study highlights the complexity of PZA resistance. These findings expand our 
understanding of the molecular features associated with PZA resistance in China.
IMPORTANCE: In this study, we systematically investigated the mutations in 
pyrazinamide (PZA)-resistance-associated genes, including pncA, rpsA, panD, and 
clpC1, among the multidrug-resistant tuberculosis (MDR-TB) isolates from China, 
and their effects on the PZA resistance. This study is essential for 
comprehensively understanding the association between the phenotypic 
susceptibility to PZA and the mutation patterns in clinical MDR-TB isolates in 
China and is helpful for designing reliable and rapid molecular diagnostic 
assays for PZA resistance.
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BACKGROUND: Hainan Province, the only tropical province in China, 
remains a high-burden area for tuberculosis (TB). However, up-to-date data on 
the prevalence and demographic disparities of TB cases are lacking. To address 
these gaps, we conducted a population-based TB prevalence survey.
METHODS: We conducted a population-based, cross-sectional survey using a 
multistage stratified random cluster sampling design. The study included adults 
(aged ≥15 years) who had resided in their households for at least six months in 
Hainan. Screening and diagnostic procedures followed World Health Organization 
(WHO) guidelines. We calculated the crude prevalence of active PTB among 
participants with valid results and applied inverse probability weighting 
combined with multiple imputation to account for missing data. Prevalence 
estimates were compared by rural-urban residence, age group, sex, and ethnicity.
FINDINGS: In 2023, a total of 67,681 individuals were enumerated, of whom 35,219 
(52.0%) were eligible for the survey. Among them, 33,778 (95.9%) participated. 
We identified 144 cases of active PTB, including 21 smear-positive and 36 
bacteriologically confirmed cases. The weighted prevalence of active PTB was 355 
(95% CI 291-418) per 100,000 population. The prevalence of smear-positive PTB 
was 63 (95% CI 36-90) per 100,000, and bacteriologically confirmed PTB was 96 
(95% CI 63-129) per 100,000. Of the 144 active PTB cases, 120 (83.3%) were male, 
62 (43.1%) were aged 60 or above, and 55 (38.2%) were re-treated cases. Notably, 
85 (59.0%) of all active PTB cases and 17 (47.2%) of bacteriologically confirmed 
cases reported no TB-related symptoms. Both proportions are substantially higher 
than those reported in the 2010 national survey (43.1% and 14.2%, respectively).
CONCLUSIONS: Although the prevalence of active PTB in Hainan has declined 
significantly since 2010, it remains higher than in other parts of China. Marked 
disparities were observed by sex, age, geographic region, and ethnicity. 
Particular attention should be directed toward men aged 45 years and above, the 
Li ethnic group, and rural populations. The high proportion of re-treated cases 
and asymptomatic patients underscores the need to enhance treatment quality and 
strengthen active case-finding strategies to accelerate TB elimination efforts 
in Hainan Province.
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PURPOSE: This study aimed to characterize the clinical and pathogen features of 
TB in the elderly through comparison with non-elderly patients, and to identify 
risk factors for high transmissibility in this population.
METHODS: We enrolled 1,332 consecutive inpatients aged ≥65 years with active 
pulmonary tuberculosis between 2013 and 2020, along with a matched group of 
non-older tuberculosis patients. Multivariable logistic regression identified 
independent predictors of sputum smear positivity in the elderly cohort.
RESULTS: Older TB patients are mostly male (70.3%) and often have diabetes 
(25.8%). They show significant immune decline (lower lymphocytes, T-cells, 
IFN-γ; 29.6% IGRA false-negative rate), poor nutrition (lower BMI, albumin, 
hemoglobin), and increased inflammation (higher CRP, ESR, IL-6). They are more 
likely to test positive on sputum smear (29.7% vs. 19.0%, P < 0.001) and 
molecular tests, but have much lower rifampicin resistance (5.4% vs. 18.0%, 
P < 0.001). Retreatment (aOR 2.29), cavitary disease (aOR 5.31), and diabetes 
(aOR 2.03) were the main factors linked to sputum smear positivity.
CONCLUSIONS: Older TB patients exhibit immune senescence associated with high 
IGRA false-negative rates, poorer nutrition, more inflammation, higher bacillary 
loads, and less drug resistance than younger patients. These associations 
warrant further investigation. Rapid identification of prior treatment, cavitary 
disease, or diabetes remains crucial for transmission control.
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OBJECTIVE: Rapid urbanisation and internal migration may reshape fine-scale 
tuberculosis (TB) risk within cities, yet street-level evidence by migrant 
subgroup remains limited. We quantified the street-level spatial heterogeneity 
of pulmonary TB in Guangzhou, China, and assessed individual- and area-level 
drivers to inform risk-stratified active case finding and targeted prevention 
strategies.
METHODS: We analysed 74,449 pulmonary TB cases from Guangzhou's TB surveillance 
system (2015-2023). Cases were categorised according to household registration 
as registered residents, intra-provincial migrants (within Guangdong), or 
inter-provincial migrants (outside Guangdong). We calculated street-level 
incidence and mapped spatial patterns. Hotspots were identified using the local 
Getis-Ord Gi* statistic. Subgroup risk patterns were compared using 
adaptive-kernel log-relative risk surfaces. A multilevel Bayesian logistic 
regression model was used to identify individual-level factors associated with 
hotspot residence, accounting for street-level clustering. Alternative 
random-effects structures, including spatial specifications, were compared 
during model selection. Street-level environmental determinants were assessed 
using hierarchical Bayesian negative binomial models fitted with INLA and 
multi-source indicators.
RESULTS: TB incidence showed substantial street-level spatial heterogeneity, 
with hotspots concentrated in the central urban core. Age-standardised incidence 
was highest among inter-provincial migrants (47.24 per 100,000), followed by 
residents (42.69 per 100,000) and intra-provincial migrants (28.86 per 100,000). 
However, inter‑provincial migrants were less likely to reside in hotspots 
compared with residents (aOR = 0.850, 95% CrI: 0.740, 0.987). Cases detected via 
active screening were also less likely to live in hotspots relative to those 
identified through symptom‑based consultation (aOR = 0.396, 95% CrI: 0.168, 
0.931). In the Bayesian model, a higher street-level per capita GDP was 
associated with an increased TB risk (relative risk [RR] per one standard 
deviation [SD] increase = 1.184, approximately equivalent to a 1,000 Chinese 
yuan increase), while a higher proportion of intra-provincial migrants was 
associated with a decreased risk (RR per one SD increase = 0.895, approximately 
equivalent to a 10 percentage-point increase). Incidence among inter-provincial 
migrants correlated with the TB burden in provinces of origin (ρ = 0.56).
CONCLUSION: Pulmonary TB in Guangzhou exhibits pronounced street-level spatial 
heterogeneity. This study found that active screening was associated with a 
lower likelihood of residing in a TB hotspot after accounting for street-level 
clustering, suggesting that estimates may be biased if this geographic context 
is ignored. Two priority profiles emerged from the analysis: older adults living 
in central hotspot communities, and inter-provincial migrants who had the 
highest overall incidence and a clear ecological linkage to origin-province 
burden. We therefore recommend risk-stratified, spatially targeted 
interventions, including intensified active screening for the elderly in hotspot 
streets, and enhanced cross-provincial coordination for TB control among 
inter-provincial migrants.
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OBJECTIVE: To compare the clinical manifestations and associated characteristics 
of congenital tuberculosis (CTB) and non-congenital tuberculosis (NCTB) in 
infants, thereby improving early recognition and enabling precision treatment.
METHODS: A retrospective analysis was conducted of 72 tuberculosis cases in 
infants aged ≤ 1 year admitted to Kunming Children's Hospital between 2014 and 
2024. Given the inherent difficulty in distinguishing congenital from early 
postnatal acquisition in retrospective studies, patients were classified into a 
CTB group (n = 23) and an NCTB group (n = 49) using modified Cantwell-based 
criteria. Differences in perinatal factors, clinical symptoms, laboratory and 
imaging findings, microbiological/immunological test results, treatment 
strategies, and outcomes were compared between groups.
RESULTS: The CTB group had a significantly earlier onset of disease (17 days vs. 
173 days) and a higher prevalence of prematurity (56.5% vs. 14.3%), cesarean 
delivery (43.5% vs. 18.4%), and low birth weight (2.33 kg vs. 3.00 kg). No 
statistically significant differences were observed between groups in fever or 
cough. However, cyanosis (17.4% vs. 0%), dyspnea (73.9% vs. 40.8%), and jaundice 
(13.0% vs. 0%) were more frequent in the CTB group. Imaging findings revealed 
that CTB was more strongly associated with miliary patterns (65.2% vs. 32.7%), 
pleural effusion (52.2% vs. 20.4%), and hepatosplenic abnormalities 
(hepatosplenomegaly and nodular hypodense lesions). The CTB group exhibited a 
more pronounced inflammatory response, with higher WBC/NEU/CRP levels, lower 
albumin, and elevated bilirubin and urea. Serum IgM and IgA levels were 
significantly reduced in CTB. The TB-DNA positivity rate was higher in the CTB 
group (68.2% vs. 41.7%), whereas the IGRA positivity rate was lower (55.0% vs. 
89.7%). Compared with NCTB, CTB was associated with substantially higher rates 
of mechanical ventilation (52.2% vs. 6.1%), ICU admission (56.5% vs. 30.6%), and 
longer hospitalization (27 days vs. 12 days), as well as a higher incidence of 
drug-induced liver injury (65.2% vs. 26.5%). No statistically significant 
differences were found between groups in mortality or treatment discontinuation.
CONCLUSION: CTB presents earlier in infancy and is characterized by greater 
dissemination and disease severity, frequently complicated by 
respiratory-circulatory failure and hepatosplenic involvement. Molecular testing 
(TB-DNA) is more likely to be positive, whereas immunologic assays (IGRA) are 
more likely to be negative. However, given the retrospective design and the 
inherent difficulty in definitively distinguishing congenital from early 
postnatal infection, these findings should be considered hypothesis-generating. 
Enhanced screening of high-risk neonates in the perinatal period, combined with 
molecular diagnostics and multisystem imaging assessment, may facilitate early 
identification, guide clinical management, and support vigilant monitoring of 
liver function.
CLINICAL TRIAL NUMBER: Not applicable.
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INTRODUCTION: Accessing samples from mediastinal and hilar lymph nodes is 
considerably more difficult, rendering the diagnosis of tuberculous mediastinal 
and hilar lymphadenopathy particularly challenging. Endobronchial 
ultrasound-guided transbronchial needle aspiration (EBUS-TBNA) is a minimally 
invasive interventional technique used for sampling mediastinal and hilar lymph 
nodes. Nanopore sequencing technology (NST) permits the rapid identification of 
Mycobacterium tuberculosis genes directly from clinical samples. NST has 
significantly improved the diagnostic accuracy for both pulmonary and 
extrapulmonary tuberculosis; its accuracy in diagnosing tuberculous mediastinal 
and hilar lymphadenopathy using EBUS-TBNA specimens has not yet been 
systematically evaluated.
METHODS AND ANALYSIS: Adhering to Preferred Reporting Items for a Systematic 
Review and Meta-Analysis Protocols (PRISMA-P) and PRISMA-Diagnostic Test 
Accuracy Studies (DTA) guidelines, this protocol (PROSPERO: CRD420251274529) 
will synthesise evidence from five international databases (PubMed, Embase, 
SCOPUS, Web of Science and Cochrane Library) and two Chinese databases (China 
National Knowledge Infrastructure and Wanfang Database). The literature search 
is planned to be conducted between 1 December 2026 and 31 December 2026 (start 
and end dates of the search). The publication dates of the included literature 
ranged from the inception of the relevant databases to 31 December 2026. Data 
extraction from the included studies is anticipated to be completed by 31 May 
2027, and the final reporting of findings is expected by 31 December 2027. Study 
selection followed the PICT framework: participants (P): patients with suspected 
tuberculous mediastinal and hilar lymphadenopathy; index test (I): the index 
test was defined as NST; comparator (C): the reference standard for tuberculous 
lymphadenopathy; target condition (T): the target condition was confirmed 
tuberculous mediastinal and hilar lymphadenopathy. Two independent investigators 
will perform a three-step screening process, extract data and assess 
methodological quality using Quality Assessment of Diagnostic Accuracy Studies. 
Bivariate random-effects models implemented in STATA V.15.0 will be used to pool 
sensitivity, specificity and hierarchical summary receiver operating 
characteristic curves when four or more studies are available; for fewer 
studies, Meta-DiSc V.1.4 will be employed. If substantial heterogeneity is 
detected (I² statistic >50%), meta-regression and subgroup analysis will be 
performed across prespecified covariates.
ETHICS AND DISSEMINATION: This study is based on publicly available data and 
therefore does not require ethics committee approval. Upon completion, the 
findings will be submitted for publication in a peer-reviewed medical journal. 
The review is conducted in accordance with established guidelines for systematic 
review and meta-analysis.
PROSPERO REGISTRATION NUMBER: CRD420251274529.
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BACKGROUND: Tuberculosis, a predominant health issue worldwide caused by 
Mycobacterium tuberculosis (Mtb), is refractory due to drug resistance. This 
study aims to explore whether Mtb reinforces M2 polarization of macrophages by 
modulating glutamine metabolism, thereby offering novel perspectives into its 
pathogenic mechanisms and potential therapeutic targets.
METHODS: This research established an in vivo model of C57BL/6 mice infected 
with Mtb H37Rv, and an in vitro infection model based on RAW264.7 macrophages. 
The expression of M2 polarization markers and activation of the key signaling 
molecule STAT6 were detected via flow cytometry, immunohistochemistry, RT-qPCR, 
Western blot (WB), and ELISA. The levels and activity of key enzymes in 
glutamine metabolism were evaluated by WB and enzyme activity assays, 
respectively. Furthermore, intervention experiments utilizing the glutamine 
metabolism inhibitor BPTES were conducted to validate the function of glutamine 
metabolism in Mtb-induced M2 polarization.
RESULTS: In vivo assay revealed that Mtb infection markedly promoted M2 
polarization of macrophages in murine lung tissues. Flow cytometry detected an 
increased proportion of CD206 + macrophages, and immunohistochemical staining 
further confirmed elevated expression of the M2 markers Arg1 and Ym-1. In vitro 
experiments further confirmed that Mtb infection induced macrophage transition 
to the M2 phenotype and activated the glutamine metabolism pathway. Critically, 
the glutamine metabolism inhibitor BPTES substantially reversed Mtb-induced M2 
polarization of macrophages, as evidenced by suppressed levels of M2 markers' 
expression and STAT6 phosphorylation. These results confirmed that glutamine 
metabolism was a key driver of Mtb-induced M2 macrophage polarization.
CONCLUSION: This study demonstrates that Mtb drives the polarization of host 
macrophages toward an M2 phenotype favorable for pathogen survival by activating 
the host glutamine metabolic pathway, revealing a novel mechanism by which 
pathogens exploit host metabolism to achieve immune evasion.
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Osteoarticular tuberculosis (TB) is hard to diagnose. We prospectively evaluated 
a novel molecular test, Innowave MTB/RIF/INH (InnowaveDX), against culture and 
Xpert MTB/RIF (Xpert)/MeltPro TB for detecting Mycobacterium tuberculosis (MTB) 
and rifampicin and isoniazid resistance in osteoarticular TB. Pus/tissue samples 
from suspected osteoarticular TB patients were tested by smear, culture, Xpert, 
and InnowaveDX; drug-susceptibility testing was conducted on MTB isolates. A 
comprehensive reference standard (CRS), which included clinical, laboratory, 
histopathological, and radiological data, was used as the gold standard. From 
June 2024 to January 2025, 150 suspected osteoarticular TB patients were 
enrolled. Eighty patients met CRS-TB criteria. The sensitivity of InnowaveDX for 
MTB detection was 95% (76/80), surpassing Xpert (87.5%), culture (35%), and 
smear (16.25%). Both InnowaveDX and Xpert correctly identified 4 
rifampicin-resistant and 22 sensitive cases. For isoniazid, InnowaveDX detected 
6/8 resistant and 20/20 sensitive cases, versus 2/3 and 12/14 for MeltPro TB. 
The concordance of InnowaveDX with phenotypic DST was 94.7% both for the 
resistance diagnosis of rifampicin and isoniazid. InnowaveDX detects 
significantly more osteoarticular TB cases than Xpert or culture and 
simultaneously identifies rifampicin and isoniazid resistance, enabling rapid 
diagnosis and tailored therapy.
IMPORTANCE: This study shows that Innowave MTB/RIF/INH is a faster and more 
sensitive test for diagnosing osteoarticular tuberculosis (TB) than current 
methods. Compared with culture and Xpert MTB/RIF, Innowave detects more TB cases 
from bone and joint samples, which usually contain very few bacteria. 
Importantly, it can simultaneously identify resistance to rifampicin and 
isoniazid within a few hours, instead of waiting weeks for culture-based 
results. This allows doctors to start the right anti-TB treatment earlier, 
reduce unnecessary empirical therapy, and lower the risk of joint destruction 
and disability. Overall, Innowave offers a practical solution to improve early 
diagnosis and drug-resistance detection in difficult-to-diagnose extrapulmonary 
TB.
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OBJECTIVE: To evaluate the efficacy and immunomodulatory effects of 
glucocorticoid combination therapy with anti-tuberculosis treatment in patients 
with asthma complicated by pulmonary tuberculosis.
METHODS: Clinical data of 128 patients with bronchial asthma complicated with 
pulmonary tuberculosis were retrospectively analyzed. According to the treatment 
plan, the patients were divided into a control group and an observation group. 
The improvements in clinical symptoms, lung function indexes, immune and 
inflammation markers, chest X-ray results, sputum negative conversion rate, and 
incidence of adverse reactions were compared between the two groups.
RESULTS: Patients in the observation group demonstrated superior improvement in 
clinical symptoms compared to the control group. After six months of treatment, 
both groups demonstrated significant improvements in pulmonary function scores 
relative to baseline, with the observation group showing greater improvement 
than the control group. Inflammatory and immune markers were significantly 
reduced in both groups compared to pre-treatment levels, with the reduction 
being greater in the observation group than in the control group. After 6 months 
of treatment, lesion absorption and cavitary closure were more favorable in the 
observation group. At the 6-month follow-up, the bacteriological recurrence rate 
in the observation group was significantly lower than that of the control group.
CONCLUSION: The combined use of glucocorticoids and anti-tuberculosis drugs 
provides dual advantages: it effectively controls asthma while enhancing the 
efficacy of anti-tuberculosis treatment.
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WHAT IS ALREADY KNOWN ABOUT THIS TOPIC? Tuberculosis (TB) is prone to cause 
clustered transmission in schools.
WHAT IS ADDED BY THIS REPORT? Following outbreak, the university conducted 
terminal disinfection of epidemic sites; however, Mycobacterium tuberculosis was 
detected (including air conditioner filters and air). Individuals with latent TB 
infection who receive preventive immunotherapy with Mycobacterium vaccae can 
develop active TB. Active cases were not identified promptly after preventive 
treatment, leading to renewed transmission.
WHAT ARE THE IMPLICATIONS FOR PUBLIC HEALTH PRACTICE? Guidelines should add 
disinfection effectiveness evaluations and cover easily overlooked items, such 
as air conditioner filters. Follow-up examinations for individuals with LTBI who 
have completed preventive treatment remain necessary, as they still face a 
significant risk of developing active TB.
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Tuberculosis (TB) health education campaigns often struggle to motivate at-risk 
populations by employing one-size-fits-all fear appeals without considering how 
structural barriers shape audiences' ability to respond. Drawing on the Extended 
Parallel Processing Model (EPPM), this study tested how varying levels of threat 
and efficacy in TB messages influence information-seeking intentions, with 
perceived barriers as a moderator. In a 2 (threat: low versus high) × 2 
(efficacy: low versus high) between-subject experiment with 225 Chinese 
participants, results revealed that high-threat messages increased participants' 
TB information-seeking intentions compared with low-threat messages. In 
addition, low-barrier individuals responded best to high-threat, high-efficacy 
messages; moderate-barrier individuals were motivated by high-threat messages 
even with low efficacy messages. These findings demonstrate that accounting for 
structural barriers extends the EPPM framework and provide health educators with 
a practical framework for audience segmentation and message tailoring.
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Immunosuppression in cancer patients clearly elevates the risk of acquiring 
tuberculosis (TB) infection, and traditional diagnostic methods are 
characterized by low sensitivity (Sen) and long turnaround times. Although the 
interferon-gamma release assay (IGRA) is widely used, its ability to distinguish 
active tuberculosis (ATB) from latent tuberculosis infection (LTBI) in cancer 
patients, as well as its relationship with drug resistance (DR), remains 
unclear. This study aimed to evaluate the diagnostic efficacy of T-SPOT for 
active tuberculosis and its ability to distinguish active tuberculosis from 
latent tuberculosis infection in patients with malignant tumors. A retrospective 
analysis was conducted on data from 634 patients with malignant tumors, and 
patients were grouped: active tuberculosis (ATB) group (AG, n = 76), LTBI group 
(BG, n = 184), and non-TB group (CG, n = 374). The interferon-gamma (IFN-γ) 
response induced by Early Secreted Antigenic Target 6 (ESAT-6)/Culture Filtrate 
Protein 10 (CFP-10) was detected by TSPOT, and the relationship between TSPOT 
and DR was analyzed. Subgroup analysis and multivariate regression were used to 
explore the immune-related factors affecting the positive rate of TSPOT. The 
results showed Sen for ATB was 86.8%, and specificity (Spe) was 73.3%. The Sen 
for screening TB infections was 80.4%, with a Spe of 98.4% and a positive 
predictive value (PPV) of 97.2%. The Spe for differentiating ATB from LTBI was 
only 22.3%. The overall DR rate in the AG was 59.2% (45/76), including 
rifampicin (RIF) resistance (36.8%), multidrug-resistant TB (MDR-TB) (21.1%), 
and pre-extensively drug-resistant TB (Pre-XDR-TB) (7.9%). The median total spot 
count of TSPOT in the drug-resistant group was significantly lower than that in 
the drug-sensitive group [52 (IQR 25-85) vs. 120 (IQR 85-188), P < 0.001], and 
the spot count showed a decreasing trend as the number of drug-resistant types 
increased (P < 0.001). Multivariate regression showed that low lymphocyte count 
(< 0.8×109/L) and high-dose steroid use (> 40 mg/d) were independent factors 
associated with a reduced positive rate of TSPOT. In summary, TSPOT is suitable 
for screening TB infection in patients with malignant tumors but has limited 
capacity to differentiate ATB from LTBI. The significant reduction in TSPOT spot 
counts was closely associated with MTB drug resistance and host 
immunosuppressive status, suggesting that this indicator may serve as an 
auxiliary early warning tool for drug-resistant tuberculosis.
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Tuberculosis (TB) is an infectious disease and one of the major causes of 
mortality worldwide, especially in children under the age of 15 years. Abdominal 
TB includes TB of bowel, peritoneum, lymph nodes, or other solid organs, with a 
predominance of intestinal and peritoneal forms of the disease. Most pediatric 
cases may be misdiagnosed due to subclinical symptoms. This case report 
describes an 11-year-old boy diagnosed with intestinal tuberculosis (ITB) 
complicated by bowel obstruction. No prior recommendation for surgical therapy 
resulted in a significant complication of enterobiasis. ITB is a challenging 
infectious disease associated with high mortality rates, particularly in the 
pediatric population. This case study emphasizes the importance of pediatric ITB 
surgery to overcome unfavorable consequences.
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WHAT IS ALREADY KNOWN ABOUT THIS TOPIC? Tuberculosis (TB) is a deadly global 
infectious disease, and China has a high burden of rifampicin-resistant (RR) and 
multidrug-resistant (MDR) TB, according to the World Health Organization. Prior 
treatment, Regional disparities, demographics (age/sex), and comorbidities 
(e.g., diabetes) are associated with an elevated risk of drug-resistant TB.
WHAT IS ADDED BY THIS REPORT? We analyzed 25,978 bacteriologically confirmed 
pulmonary TB (PTB) cases in 10 sites in Hunan Province and found lower 
first-line drug resistance rates than national/provincial estimates (2018-2025). 
Retreatment, age 25-44 years, diabetes, and Lengshuitan residence were 
independent predictors of resistance. Resistance declined during the pandemic, 
rebounded slightly thereafter, and displayed a 4.0% annual decrease 
(statistically significant). There was notable inter-county heterogeneity 
(intraclass correlation coefficient=0.11). Hunan shifted to molecular testing 
(82.79% of susceptibility tests in 2021-2025).
WHAT ARE THE IMPLICATIONS FOR PUBLIC HEALTH PRACTICE? Surveillance should be 
intensified for groups at high risk of drug-resistant TB, including retreatment 
patients, those aged 25-44 years, patients with diabetes and TB, and Lengshuitan 
residents. A scale-up of molecular diagnostic technologies and increased testing 
panels to cover isoniazid resistance for accurate resistance assessment should 
be included. Post-pandemic TB control interventions should continue to optimize 
the quality of routine surveillance data, and in-depth research on 
non-laboratory factors that lead to regional disparities in drug resistance 
rates should be performed.
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WHAT IS ALREADY KNOWN ABOUT THIS TOPIC? Tuberculosis preventive treatment (TPT) 
is critical in preventing latent tuberculosis infection (LTBI) progression to 
active tuberculosis. China has integrated TPT into national Tuberculosis (TB) 
control; however, systematic national data on TPT implementation in China are 
scarce.
WHAT IS ADDED BY THE REPORT? TPT recipient number in China increased 2.5-fold 
(2022-2025), with around 79% using short-course regimens. Among 2,676 
individuals with LTBI, TPT acceptance and completion rates were 45.14% and 
85.18%, respectively. Key acceptance factors included age, ethnicity, 
occupation, treatment institution, immunocompromised status, and purified 
protein derivative results.
WHAT ARE THE IMPLICATIONS FOR PUBLIC HEALTH PRACTICE? To improve TPT 
effectiveness, public health strategies should integrate TPT into routine 
clinics, promote short-course regimens, and target high-risk groups (e.g., 
immunocompromised individuals and the elderly) to increase acceptance rates and 
reduce disparities to achieve TB elimination.

Copyright © 2026 by Chinese Center for Disease Control and Prevention.

DOI: 10.46234/ccdcw2026.061
PMCID: PMC13171612
PMID: 42147001

23. China CDC Wkly. 2026 Mar 20;8(13):367-373. doi: 10.46234/ccdcw2026.059. Epub 
2026 Mar 27.

China's TB Portfolio for Advancing the 2030 End TB Goals.

Pei S(#)(1)(2), Xu C(#)(3)(4), Hu D(3), Zhao Y(3).

Shaojun Pei, Caihong Xu, Dongmei Hu, Yanlin Zhao*
*Corresponding author: Yanlin Zhao, zhaoyl@chinacdc.cn.

Author information:
(1)Department of Global Health, School of Public health, Peking University, 
Beijing, China.
(2)Division of General Internal Medicine and Primary Care, Brigham and Women's 
Hospital, Boston, MA, USA.
(3)National Key Laboratory of Intelligent Tracking and Forecasting for 
Infectious Diseases, National Center for Tuberculosis Control and Prevention, 
Chinese Centre for Disease Control and Prevention & Chinese Academy of 
Preventive Medicine, Beijing, China.
(4)Department of Epidemiology, School of Public Health, Nanjing Medical 
University, Nanjing City, Jiangsu Province, China.
(#)Contributed equally

The global trajectory for tuberculosis (TB) elimination remains precarious, 
characterized by a recent but fragile and insufficient decline in its incidence 
by 2024, the first since the coronavirus disease 2019 (COVID-19) pandemic. 
Progress is severely hampered by the failure to meet the ambitious 2025 End TB 
targets and is further threatened by anticipated funding cuts, necessitating a 
translation of widely accepted concepts of "high-level multi-sectoral 
cooperation" and "strict accountability" to concrete solutions. In contrast, 
China has achieved remarkable progress, meeting its goal of a 20% reduction in 
TB incidence from 2015 to 2024, suggesting a transition toward a lower-incidence 
setting. This success reflects a deliberate, science-driven, and strategic 
transformation. In this Personal View, we describe China's clearly defined 
national and provincial TB incidence-reduction targets for 2025 and 2030, as 
well as its comprehensive TB control program spanning the full continuum of 
care. China's integrated strategy, combining political commitment, rigorous 
strategy, sustainable financing, empowering research and innovation, the 
zoonotic and anthroponotic TB approach, and strong accountability mechanisms, 
offers a blueprint for low- and middle-income countries. It outlines a specific 
implementation pathway to revitalize global efforts to combat TB and restore 
confidence in the feasibility of ending TB.
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INTRODUCTION: Tuberculosis (TB) remains a major public health challenge in 
China, which ranks fourth among the 30 high-burden countries worldwide. 
Individuals with asymptomatic Pulmonary TB (aPTB) may act as "silent 
transmitters", contributing to undetected community transmission and hindering 
progress toward the End-TB goals. This study examined the epidemiological 
characteristics of patients with aPTB in China from 2021 to 2024 to inform 
targeted control strategies.
METHODS: Data were obtained from the China Information System for Disease 
Control and Prevention for the period 2021-2024 and included TB cases with 
complete symptom records. aPTB was defined as cases without recorded cough 
symptoms, whereas symptomatic TB was defined as cases with recorded cough 
symptoms. Descriptive statistical analyses compared the demographic, clinical, 
and healthcare-seeking characteristics of patients with aPTB and symptomatic TB.
RESULTS: Among 973,299 PTB cases with complete symptom records, 16.66% were 
classified as aPTB. This proportion remained relatively stable throughout the 
study period, with a slight peak observed in 2022. Higher proportions of aPTB 
were observed among individuals aged 55-64 years (17.07%), 65-74 years (15.51%), 
and 15-24 years (14.03%), and among farmers and herders (50.87%). A mild 
seasonal trend was observed. Geographically, high-incidence areas were 
concentrated in western and southwestern China.
CONCLUSIONS: aPTB constitutes a substantial component of the total TB burden in 
China. Strengthening active case detection in high-risk populations, optimizing 
medical resources in western China, and integrating aPTB control programs into 
national prevention and control plans for TB to mitigate hidden transmissions 
and advance national End-TB objectives.
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BACKGROUND: The association between peripheral blood immune-inflammatory markers 
and neurological involvement in patients with spinal tuberculosis, and to 
develop a predictive model for early risk assessment. Spinal tuberculosis with 
neurological impairment is a major cause of disability, yet simple, 
cost-effective early warning indicators remain lacking. Peripheral blood 
immune-inflammatory markers are valuable in infectious disease prognostication, 
but their predictive role in spinal tuberculosis neurological involvement 
remains unclear.
METHODS: A retrospective study was conducted on 294 patients with spinal 
tuberculosis who underwent surgical treatment in the Department of Orthopedics, 
General Hospital of Ningxia Medical University, between December 2019 and 
December 2024. Patients were stratified into two groups: the uncomplicated 
spinal tuberculosis group (n=194, ASIA grade E) and the neurological involvement 
group (n=100, ASIA grades A-D). Fasting venous blood test results collected at 
the initial presentation were analyzed. Immune-inflammatory markers, including 
lymphocyte percentage (LYM), mixed cell percentage (MXD), and 
platelet-to-lymphocyte ratio (PLR), were compared between the two groups. 
Univariate and multivariate logistic regression analyses were performed to 
identify influencing factors, followed by the establishment of a predictive 
model. Receiver operating characteristic (ROC) curves and a nomogram were 
constructed to evaluate the diagnostic efficacy of the model.
RESULTS: The neurological involvement group exhibited a significantly lower LYM 
[23.150% (16.900, 29.525) vs. 26.150% (19.750, 32.900)], and significantly 
higher MXD [9.000% (7.375, 10.200) vs. 8.100% (6.725, 9.900)] and PLR compared 
with the uncomplicated group (P < 0.05). Multivariate analysis revealed that LYM (odds ratio [OR]=0.961, 95% confidence interval [CI]: 0.935-0.989) and MXD 
(OR = 1.107, 95% CI: 1.013-1.209) were independent predictors of neurological 
involvement in spinal tuberculosis. Specifically, each 1% increase in LYM was 
associated with a 3.9% reduction in the risk of neurological impairment, whereas 
each 1% increase in MXD correlated with a 10.7% increase in risk. The combined 
predictive model achieved an AUC of 0.803 (95% CI: 0.749-0.857), with a 
sensitivity of 70.0% and specificity of 80.9%. The calibration curve confirmed 
good model fit (χ²=4.215, P = 0.837). In addition, the Brier score was 0.185, 
indicating favorable overall accuracy of the probabilistic predictions.
CONCLUSION: Decreased peripheral blood LYM and increased MXD are independent 
risk factors for neurological involvement in spinal tuberculosis. The combined 
predictive model shows favorable diagnostic efficacy and calibration. The 
nomogram is a simple, economical clinical tool for early high-risk patient 
identification, guiding individualized treatment decisions.
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In this study, we develop quantitative structure-property relationship (QSPR) 
model using entropy-weighted topological descriptors to predict the 
physicochemical properties of antituberculosis drugs. The molecular structures 
of fifteen drugs used to treat tuberculosis were taken from PubChem, and their 
conventional degree-based descriptors were enhanced via Shannon entropy to 
account for both structural magnitude and distributional irregularity. These 
entropy-augmented indices were incorporated into quadratic, cubic, exponential, 
and logarithmic regression models to describe structure-property relationships. 
Model validation was performed using unsupervised (Entropy-Property Concordance 
Index, EPCI) and supervised (Local Regression Concordance, LRC) methods. The 
results demonstrate that entropy-weighted descriptors significantly improve 
interpretability, predictive accuracy, and structural validation in QSPR 
modeling. This approach offers a robust computational framework that can be 
extended to the rational design and property prediction of macrocyclic ligands 
and supramolecular assemblies, supporting advances in host-guest chemistry and 
targeted drug delivery systems.
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BACKGROUND: Sex-related differences in nontuberculous mycobacterial pulmonary 
disease (NTM-PD) may influence both clinical presentation and radiographic 
phenotypes; however, evidence from Chinese populations remains limited.
RESEARCH DESIGN AND METHODS: This retrospective study included 218 patients with 
NTM-PD in China. Patients were stratified by sex. Clinical characteristics, 
comorbidities, laboratory parameters, and high-resolution computed tomography 
findings were compared. Logistic regression analyses were performed to evaluate 
the association between sex and specific radiographic manifestations.
RESULTS: Females had lower body mass index and higher rates of bronchiectasis 
and gastroesophageal reflux disease. The nodular bronchiectatic phenotype 
predominated in females (85.85%), with middle lobe/lingula involvement (71.70%). 
Female sex was independently associated with tree‑in‑bud opacities (p = 0.031). 
Males had higher rates of smoking, previous tuberculosis, and chronic 
obstructive pulmonary disease (COPD), and more fibrocavitary disease (25.00%), 
but cavitation was linked to smoking, tuberculosis, and COPD rather than sex 
(p = 0.118).
CONCLUSIONS: Significant sex differences exist in the clinical and radiographic 
phenotypes of Chinese patients with NTM-PD. Limitations include the 
single-center retrospective design, relatively small sample size, lack of 
long-term follow-up data, and absence of sex hormone and environmental exposure 
assessments.
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