2026年第20周
中国大陆学者发表的结核病英文文章摘要
（26篇）

PubMed  Publication date: 2026/5/11---2026/5/17
(tuberculosis[Title/Abstract]) AND (English[Language]) AND (China[Affiliation])

1. J Med Chem. 2026 May 6. doi: 10.1021/acs.jmedchem.6c00103. Online ahead of 
print.
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We developed a pharmacophore fusion strategy to design dual-action Mycobacterium 
tuberculosis protein tyrosine phosphatase B (MptpB) inhibitors. This involved 
integrating rhodanine-3-acetic acid with the nitroimidazooxazine/oxazole core of 
antitubercular nitroimidazoles. The resulting compounds showed potent MptpB 
inhibition and direct antituberculosis activity. Docking studies indicated a 
conserved binding mode, with the rhodanine moiety in the P1 pocket and the 
nitroimidazole core in the P2 pocket. Compound 4 was most promising, exhibiting 
strong MptpB inhibition (IC50: 0.19 μM), good antituberculosis efficacy (MIC: 
1.94 μg/mL), and high selectivity over human PTP1B (345-fold). It also 
demonstrated excellent metabolic stability, good permeability, acceptable 
bioavailability in mice, low cytotoxicity, and outperformed Rifampicin and 
Pretomanid in a macrophage infection model. Mechanistic studies showed that it 
reversed MptpB-mediated suppression of the macrophage MAPK pathway. This work 
validates the fusion strategy and identifies a promising lead targeting MptpB 
for further development.
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BACKGROUND: With global aging, the burden of tuberculosis (TB) among older 
adults escalates, yet spatial studies on this group are scarce. In Chongqing, 
where 18.87% of the population are aged 65 years and older and TB burden is 
high, controlling older adult TB remains a major challenge.
OBJECTIVE: This study analyzed the spatiotemporal patterns of TB among adults 
aged 65 years and older in Chongqing, China, to inform local prevention and 
control strategies.
METHODS: The study data were obtained from the Tuberculosis Information 
Management System of China. Global and local spatial autocorrelation analyses 
were conducted using ArcGIS (version 10.7) to identify high-risk spatial 
clusters and visualize their distribution. Spatiotemporal scan statistics were 
performed using SaTScan (version 10.3.2) to detect clusters of TB cases among 
the older adult population. Statistical significance was set at P<.05.
RESULTS: The average annual incidence of TB among older adults in Chongqing was 
69.59 per 100,000 population, with peaks occurring in spring and summer. The 
global Moran I ranged from 0.618 to 0.756 (P<.001 in all cases), indicating 
significant clustering. Persistent high-risk areas were identified in the 
northeastern and southeastern parts of Chongqing. Spatiotemporal scan statistics 
detected 1 most likely cluster (relative risk=3.52, 95% CI 3.37-3.68; 
log-likelihood ratio=1017.43; P<.001) and 3 secondary clusters.
CONCLUSIONS: Significant seasonal patterns of TB among older adults were 
observed in Chongqing. High-risk areas were predominantly concentrated in the 
northeastern and southeastern parts of the municipality. More targeted public 
health interventions are imperative.
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Mycobacterium tuberculosis (Mtb) is a facultative intracellular pathogen that 
thrives primarily inside the phagosome of macrophages. A key Mtb survival 
strategy is to exploit and manipulate metal cation trafficking inside 
macrophages. Copper plays dual roles in host-pathogen interactions, i.e., as a 
bactericidal toxin for the host, as well as micronutrients for the bacteria. In 
contrast to the well-studied copper resistance pathways, the copper uptake 
machinery of Mtb remains poorly characterized. We here show that Rv1273c and 
Rv1272c form a heterodimeric copper influx ABC transporter in Mtb, and their 
expression is induced by copper and phagocytosis. Intracellular copper imported 
by Rv1273c-Rv1272c promotes mycobacterial sedimentation and alters bacterial 
envelope structure. Moreover, copper broadly affects the mycobacterial 
transcriptome and metabolome, as well as glycolipid and phospholipid contents of 
the mycobacterial envelope, thereby contributing to mycobacterial survival in 
macrophages. Finally, the murine model results show that the deletion of 
Rv1273c-Rv1272c causes lower bacterial burdens in the lungs and spleens, 
suggesting that Rv1273c-Rv1272c is essential for Mtb virulence. Taken together, 
these findings demonstrate that mycobacteria utilize the copper uptake ABC 
transport system to facilitate pathogenesis.
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Tuberculosis (TB) vaccine design relies on the selection of optimal antigens. 
However, evidence on candidate antigens is scattered across the literature and 
rarely linked to critical vaccine parameters, such as immune responses, antigen 
combinations, and adjuvants. Here, we introduce Mycobacterium tuberculosis 
(MTB)-ImmunogenKG, a provenance-linked, antigen-centric knowledge graph for MTB, 
that is constructed via an optimized information-extraction pipeline and 
integrated with a large language model (LLM) system to enable 
knowledge-augmented reasoning. From over 77,000 publications indexed in PubMed 
(as of July 2024), this graph consolidates 1.48 million sentence-level 
statements spanning 14 entity types. In practical applications, MTB-ImmunogenKG 
enables contradiction-aware antigen profiling for 3,154 proteins 
(representing about 77% of the total annotated proteins) and improves 
protective-efficacy prediction with a Matthews correlation coefficient (MCC) 
gain of 0.19 over sequence-based tools and 0.45 over an LLM-only baseline. By 
delivering a traceable synthesis of fragmented findings, MTB-ImmunogenKG 
facilitates the construction of antigen panels and the pairing of adjuvants, 
thereby streamlining the experimental design cycle for next-generation TB 
vaccines.

© 2026 Chinese Medical Association Publishing House Co. Ltd. Published by 
Elsevier B.V.
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Rv2660c is present in both Mycobacterium tuberculosis (M. tuberculosis) and 
Mycobacterium bovis (M. bovis) and has been reported as a protective antigen. In 
this study, Rv2660c was linked with another M. tuberculosis specific antigen 
Rv2645, which is present in M. tuberculosis but not in M. bovis, to construct a 
fusion protein Rv2645-Rv2660c (LT25 in short). LT25 failed to confer protection 
following M. bovis challenge. Structural predictions via AlphaFold 3 revealed 
that LT25 retained the native conformation of Rv2645, whereas Rv2660c underwent 
significant conformational alterations. LT25 elicited strong Rv2645 and 
Rv2660c-specific cellular immune responses and high levels of Rv2645-specific 
antibodies, but lower levels of Rv2660c-specific antibodies than Rv2660c did. 
Further investigation showed that the Rv2660c-induced polyclonal antibody 
possessed stronger phagocytosis-promoting activity than LT25-induced antibodies 
did. These findings suggest that the structural integrity of Rv2660c is 
essential for its protective function.
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PURPOSE: The concurrent of HIV/AIDS, type 2 diabetes mellitus (T2D), and 
pulmonary tuberculosis (PTB) is a considerable public health challenge. This 
study aims to develop and validate a predictive model for the progression to 
severe PTB in patients with these three specific comorbidities.
PATIENTS AND METHODS: A total of 114 patients with all three 
conditions-HIV/AIDS, T2D, and newly diagnosed PTB-who were admitted to the 
Public Health Clinical Center of Chengdu between 2018 and 2025, were enrolled as 
study subjects. We collected general demographic information of the research 
subjects, as well as laboratory indicators, TB etiological test results, and 
lung CT scans. First, subjects were divided into severe and non-severe PTB 
groups according to diagnostic criteria met during hospitalization, the Least 
Absolute Shrinkage and Selection Operator (LASSO) analysis was used to screen 
for predictors. Second, a multivariate logistic regression was used to build the 
predictive model. The model was evaluated using the receiver operating 
characteristic (ROC) curve, and calibration curve.
RESULTS: Binary logistic regression revealed that admission ALB, NLR, and 
D-Dimer were independently associated with progression to severe PTB. ALB 
(OR=0.906, 95% CI: 0.822-0.998) served as a protective factor, while NLR 
(OR=1.234, 95% CI: 1.075-1.417) and D-Dimer (OR=1.500, 95% CI: 1.113-2.021) were 
risk factors. The area under the curve (AUC) of the model incorporating three 
variables was 0.892 (95% CI: 0.830-0.955). Internal validation using Bootstrap 
resampling (1000 iterations) yielded a concordance index of 0.892 (95% CI: 
0.825-0.946), confirming the robustness of its discriminative power.
CONCLUSION: This study established a predictive model for progression to severe 
PTB in patients with these three specific comorbidities. Due to the lack of 
external validation, the clinical utility of this model remains to be further 
validated by multicenter studies.
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Mycobacterium tuberculosis (Mtb) has evolved multiple strategies to acquire iron 
within macrophages, promoting its intracellular growth. We previously 
demonstrated that Mtb upregulates tripartite motif-containing protein 
21(TRIM21), an E3 ubiquitin ligase to initiate NCOA4-mediated ferritinophagy, 
enhancing iron bioavailability for bacterial survival. However, the specific 
virulence factor and underlying signaling pathway involved remain unclear. In 
this study, we show that TRIM21 upregulation requires stimulation by virulence 
factors derived from live Mtb. Through screening of Mtb secretory proteins, we 
identified Rv3875 as a key virulence factor that drives TRIM21 expression in 
macrophages. Mechanistically, Rv3875 activates the type I interferon (IFN) 
signaling pathway, inducing IFN-β production, which in turn upregulates TRIM21 
expression. Functionally, Rv3875 exploits this TRIM21 induction to promote 
NCOA4-dependent ferritinophagy, thereby establishing an intracellular 
environment that facilitates bacterial growth. Collectively, our findings 
identify Rv3875 as a central virulence factor regulating the TRIM21-NCOA4 
ferritinophagy axis and highlight this pathway as a critical mechanism 
underlying Mtb pathogenicity. By elucidating these host-pathogen interactions, 
this study provides a conceptual foundation for targeting the 
Rv3875-TRIM21-NCOA4 axis as a potential therapeutic strategy against 
tuberculosis.

Copyright © 2026. Published by Elsevier Ltd.
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This study assessed the risk of active pulmonary tuberculosis (ATB) in elderly 
patients with weakened immunity by jointly detecting serum interferon-γ (IFN-γ) 
and neutrophil CD64, and analyzed the impact of this diagnostic protocol on the 
course of ATB. A total of 50 patients with ATB and 50 age- and sex-matched 
healthy controls were recruited. Subsequently, the patient's neutrophil CD64 
(quantified as the percentage of CD64-positive neutrophils [CD64%]), IFN-γ (by 
enzyme-linked immunosorbent assay [ELISA]), C-reactive protein (CRP; by 
immunoturbidimetry), and erythrocyte sedimentation rate (ESR; by Westergren 
method). Sputum samples from patients were cultured on Löwenstein-Jensen (L-J) 
medium and in the MGIT 960 automated system. The diagnostic efficacy of 
individual and combined biomarkers was assessed with receiver operating 
characteristic (ROC) curve analysis, and a logistic regression model was 
developed for combined detection. Significantly elevated levels of both IFN-γ 
and CD64 were observed in ATB patients versus healthy controls (P<0.05). A 
diagnostic model incorporating both biomarkers had an area under the curve (AUC) 
of 0.838, with a sensitivity of 84.00% and a specificity of 76.00%. Both markers 
decreased following therapeutic intervention (P<0.05), showing the lowest values 
in culture-negative patients (P<0.05). Furthermore, the combined model showed 
predictive utility for culture conversion, attaining an AUC of 0.756 (65.71% 
sensitivity, 80.00% specificity; P<0.001). The combined detection of IFN-γ and 
CD64 can effectively diagnose the occurrence of ATB in immunocompromised elderly 
people, providing a reference for clinical practice.
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BACKGROUND: To retrospectively analyse the tuberculosis (TB) incidence rate and 
influencing factors among people living with HIV (PLHIV) in Sichuan, China, from 
2010 to 2024 and to inform HIV/TB coinfection prevention.
METHODS: A dynamic cohort of PLHIV was established (2010‒2024) to estimate the 
TB incidence rate. A nested case‒control study was used to identify factors 
influencing TB incidence via logistic regression.
RESULTS: From 2010 to 2024, 1,677,649 person-years (PY) of follow-up were 
accumulated, with an average follow-up of 5.57 years. The number of HIV/TB 
coinfections rose from 79 to 1001 (average annual percent change 
[AAPC] = 19.44%, P < 0.05). Still, in parallel with the growing number of study 
participants, the annual incidence density (ID) showed no significant trend 
(AAPC = -1.64%, P > 0.05), yielding a cumulative incidence density (CID) of 5.09 
per 1000 PY. The CID varied markedly across regions, ranging from 2.41 to 
9.94/1000 PY, with the highest values in the western and southern regions, 
moderate levels in the northeastern and southeastern peripheries, and the lowest 
in the central region. Protective factors against TB included older age, female 
sex, Han ethnicity, higher education, baseline CD4+ T lymphocytes (CD4) ≥ 200 
cells/µL, and homosexual transmission. TB risk increased with clinical 
identification and delay in antiretroviral therapy (ART) initiation (> 90 days) 
(all P < 0.001).
CONCLUSION: Sichuan PLHIV presented a relatively high TB incidence rate without 
a significant change trend; marked regional disparities were evident across the 
province, with distinct temporal trends in incidence rate variation among 
regions. TB incidence was influenced by multiple factors, including individual 
characteristics, infection-related, and ART-related factors. Targeted 
interventions are urgently needed for HIV/TB coinfection control.

© 2026. The Author(s).
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BACKGROUND: Ferroptosis, a unique form of regulated cell death induced by 
iron-dependent lipid peroxidation, has been implicated in the pathogenesis of 
Mycobacterium tuberculosis (Mtb). However, the role of Mtb proteins, 
particularly those encoded by the genomic regions of deletion (RDs), involved in 
mediating macrophage ferroptosis has not been thoroughly investigated. This 
study aimed to screen for Mtb RD region-encoded proteins that induce macrophage 
ferroptosis and elucidate the underlying molecular mechanisms.
METHODS: We identified the Rv1983 protein with cytotoxic activity against murine 
bone marrow-derived macrophages (BMDMs) through screening of prokaryotically 
expressed Mtb RDs proteins, and subsequently determined the specific cell death 
modality induced by Rv1983 in BMDMs through flow cytometry, western blotting, 
and cytotoxicity assays following Rv1983 stimulation. To investigate the role of 
Rv1983 in Mtb infection, we constructed an Rv1983-knockout Mtb H37Ra strain 
(H37RaΔRv1983) and compared its intracellular and extracellular bacterial loads 
with wild-type H37Ra strain in infected BMDMs. Using coimmunoprecipitation, 
immunofluorescence, and flow cytometry, we identified and validated the target 
protein of Rv1983 in macrophages and its functional role in Rv1983-mediated 
macrophage death. For in vivo validation, wild-type H37Ra and H37RaΔRv1983 
strains were used to infect both wild-type and macrophage-specific 
Rv1983-binding protein knockout mice, and the role of Rv1983 during Mtb 
infection was assessed through bacterial colony counting, flow cytometry 
analysis, and histochemical staining.
RESULTS: This study identifies Rv1983 (PE_PGRS35), an RD2-encoded secreted 
protein of Mtb that acts as a ferroptosis effector to promote mycobacterial 
dissemination. Mechanistically, Rv1983 binds to E3 ubiquitin ligase tripartite 
motif 25 (TRIM25) in macrophages through its PE domain, especially on the Y62 
site. The Rv1983-TRIM25 complex interacts with glutathione peroxidase 4 (GPX4), 
and subsequently promotes K48-linked ubiquitination degradation of GPX4 at the 
K75 site, ultimately inducing ferroptosis to promote mycobacterial 
dissemination. An Rv1983-deficient Mtb strain (H37RaΔRv1983) displayed 
significant suppression of Mtb dissemination both in vitro and in vivo.
CONCLUSIONS: These findings provide a new insight into the molecular mechanism 
of Mtb-induced ferroptosis, and suggest that targeting ferroptosis mediated by 
the Rv1983-TRIM25-GPX4 signaling axis is a potential strategy for therapeutic 
control of tuberculosis.
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OBJECTIVE: A meta-analysis and systematic review of risk factors for 
drug-induced liver injury in tuberculosis patients.
METHODS: Computerized searches were conducted in PubMed, Embase, Web of Science, 
and the Cochrane Library databases to identify studies investigating risk 
factors for drug-induced liver injury in tuberculosis patients. The search 
period spanned from the inception of each database to January 2026. Two 
researchers independently screened studies, extracted data, and assessed risk of 
bias in included studies. Meta-analysis was performed using Stata 15.0 software.
RESULTS: A total of 41 studies involving 34,251 subjects were included. 
Meta-analysis revealed that female gender [OR = 1.35, 95% CI (1.05, 1.73)], 
alcohol consumption [OR = 2.07, 95% CI (1.57, 2.72)], extrapulmonary 
tuberculosis [OR = 2.01, 95% CI (1.66, 2.44)], disseminated TB [OR = 1.74, 95% 
CI (1.18, 2.59)], albumin <35 g/L [OR = 2.16, 95% CI (1.52, 3.06)], Malnutrition 
[OR = 3.32, 95% CI (1.52, 7.24)], HIV [OR = 1.80, 95% CI (1.09, 2.99)], HCV 
[OR = 2.17, 95% CI (1.10, 4.29)], hepatotoxic drugs [OR = 2.65, 95% CI (1.58, 
4.43)] may constitute risk factors for drug-induced liver injury in tuberculosis 
patients.
CONCLUSION: Female gender, alcohol consumption, extrapulmonary tuberculosis, 
disseminated tuberculosis, serum albumin levels below 35 g/L, malnutrition, HIV 
infection, HBsAg positivity, HCV infection, and hepatotoxic drugs may constitute 
risk factors for drug-induced liver injury in tuberculosis patients. Given 
limitations in the number and quality of included studies, these findings 
require validation through further high-quality research.
SYSTEMATIC REVIEW REGISTRATION: This study has been registered on the PROSPERO 
platform, registration number: CRD420261302758.
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BACKGROUND: Diagnosing tuberculous serous effusions involving the pleura, 
peritoneum, and pericardium remains a clinical challenge, primarily due to the 
paucibacillary nature of such infections and the suboptimal sensitivity of 
conventional diagnostic modalities. This study aimed to evaluate the diagnostic 
performance of nanopore-targeted sequencing (NTS) for detecting the 
Mycobacterium tuberculosis complex (MTBC) in various tuberculous serous 
effusions, in comparison with standard diagnostic techniques. Our results 
demonstrated that NTS achieves significantly higher sensitivity while 
maintaining 100% specificity; additionally, it can simultaneously identify drug 
resistance-associated mutations, thereby facilitating earlier and more precise 
clinical decision-making for anti-tuberculosis therapy.
METHODS: A prospective cohort study was conducted on patients presenting with 
serous effusions of suspected tuberculous origin. Effusion samples (pleural, 
peritoneal, and pericardial) were collected via thoracentesis, paracentesis, or 
pericardiocentesis, respectively. All samples underwent a panel of standard 
tests, including acid-fast bacilli (AFB) smear microscopy, mycobacterial 
culture, Xpert MTB/RIF assay, and biochemical analyses (including adenosine 
deaminase [ADA] activity detection). The diagnostic performance of NTS was 
systematically evaluated and compared against both microbiological reference 
standards and composite clinical diagnostic criteria.
RESULTS: A total of 119 patients with serous effusions were enrolled, including 
89 cases of tuberculous effusions and 30 cases of non-tuberculous effusions. The 
overall positive rates of AFB smear microscopy, MTB culture, and Xpert MTB/RIF 
assay were markedly low, at 1.12, 8.89, and 12.35%, respectively. NTS exhibited 
significantly superior sensitivity (61.8%) compared with other conventional 
microbiological tests (T-SPOT, Xpert MTB/RIF, and MTB culture; all p < 0.05) 
while retaining perfect specificity (100%). Notably, despite the limited sample 
sizes in the peritoneal and pericardial subgroups, NTS demonstrated notable 
diagnostic performance in pleural effusion samples, with preliminary findings 
suggesting potential utility across other serous fluid types. Furthermore, NTS 
provided valuable genotypic information on drug resistance mutations in 
MTBC-positive samples.
CONCLUSION: NTS demonstrates substantially higher sensitivity than conventional 
microbiological methods for the rapid identification of tuberculous serous 
effusions. Its unique ability to directly detect MTBC DNA and drug resistance 
markers in low-bacillary-load serous fluids (pleural, peritoneal, and 
pericardial effusions) renders it particularly valuable for the early and 
precise diagnosis of tuberculous serous effusions, and it has the potential to 
guide the timely initiation of targeted anti-tuberculosis therapy.
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OBJECTIVE: To evaluate the clinical utility of ultrasound-guided percutaneous 
catheter drainage (UPCD) in treating tuberculous psoas abscesses (TPA).
METHODS: A retrospective analysis was conducted on 114 cases of TPA with 
anti-tuberculosis chemotherapy at our institution. The patients were categorized 
into three groups based on their treatment modalities: preoperative UPCD 
combined with surgery (43 cases), surgery-only (39 cases), and UPCD-only (32 
cases). Surgical debridement time and blood loss were compared between the 
preoperative UPCD combined with surgery group and the surgery-only group. Linear 
regression analysis was employed to evaluate the correlation between abscess 
volume and both debridement time and blood loss. Furthermore, recurrence and 
sinus tract formation were assessed across the groups during a 24-month 
follow-up period.
RESULTS: The preoperative UPCD combined with surgery group had significantly 
shorter debridement times and less blood loss compared to the surgery-only group 
(26.30 ± 4.14 min vs. 34.18 ± 6.30 min, p < 0.01; 156.05 ± 39.47 mL vs. 
237.05 ± 78.18 mL, p < 0.01). Linear regression analysis revealed a positive 
correlation between abscess volume and debridement time in both groups, although 
the Coefficient B in the preoperative UPCD combined with surgery group was 
significantly lower than that in the surgery-only group. In the surgery-only 
group, blood loss was positively correlated with abscess volume, whereas no such 
correlation was found in the preoperative UPCD combined with surgery group.
CONCLUSION: UPCD demonstrated substantial clinical value in the management of 
TPA. This approach not only reduced surgical time and blood loss but also 
provided a minimally invasive therapeutic option, especially when combined with 
anti-tuberculosis chemotherapy.
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BACKGROUND: To evaluate the diagnostic performance of targeted next-generation 
sequencing (tNGS) for tuberculosis (TB) in patients with human immunodeficiency 
virus (HIV) and to compare it with traditional diagnostic methods.
METHODS: A total of 66 HIV patients were enrolled, including 25 with confirmed 
TB infection and 41 without TB. Statistical analyses were performed using SPSS 
22.0. Diagnostic performance was assessed using the chi-square test. 
Sensitivity, specificity, positive predictive value (PPV), negative predictive 
value (NPV), Kappa coefficient, and the area under the curve (AUC) of the 
receiver operating characteristic curve (ROC) were calculated for tNGS. 
McNemar's chi-square test was used to compare the diagnostic efficacy of tNGS 
with other methods.
RESULTS: The sensitivity, specificity, PPV, NPV, AUC, and Kappa of tNGS were 
76.00%, 100.00%, 100.00%, 87.20%, 0.880, and 0.797 respectively, all superior to 
traditional methods. When combined with Xpert, the sensitivity increased to 
84.00%, and the AUC improved to 0.920, indicating strong diagnostic 
complementarity.
CONCLUSION: tNGS exhibits high sensitivity and specificity for diagnosing TB in 
patients with HIV. Notably, the combination of tNGS with Xpert further enhances 
diagnostic efficacy, underscoring its potential clinical promotion value.
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BACKGROUND: Accurate and cost-effective screening for Mycobacterium tuberculosis 
(Mtb) infection remains a global challenge. While Interferon-γ Release Assays 
(IGRAs) offer high specificity, their widespread deployment is hindered by high 
costs and technical complexity. Conversely, the traditional Tuberculin Skin Test 
(TST) lacks specificity due to BCG cross-reactivity. Emerging recombinant skin 
tests predominantly rely on the ESAT6-CFP10 antigen combination. To potentially 
broaden the antigenic repertoire and enhance diagnostic sensitivity, we 
developed a novel recombinant fusion protein incorporating MPT64 (from Region of 
Difference 2, RD2) alongside ESAT-6. This study represents the first-in-human 
evaluation of the ESAT6-MPT64 (EM) skin test.
METHODS: This single-center, randomized, open-label, dose-escalation Phase 1 
clinical trial (Registration: ChiCTR2500112887) enrolled 60 participants, 
comprising 30 healthy controls and 30 patients with active pulmonary 
tuberculosis (TB). Participants were stratified and randomized into low-, 
medium-, and high-dose cohorts (n = 10 per cohort/group). The primary endpoint 
was safety and tolerability. Secondary endpoints included diagnostic performance 
(sensitivity and specificity) and concordance with the T-SPOT.TB assay (IGRA).
RESULTS: The EM skin test demonstrated an excellent safety profile. Adverse 
events were predominantly mild (Grade 1-2), transient, and self-limiting, with 
no serious adverse events (SAEs) related to the investigational product 
reported. In terms of diagnostic performance, the test exhibited robust 
immunogenicity in active TB patients, achieving a peak sensitivity of 87.0% at 
48 hours and maintaining 82.6% at 72 hours post-injection. In healthy controls, 
the test showed high specificity with a low rate of non-specific reactions 
(13.3%). Receiver Operating Characteristic (ROC) analysis indicated high 
diagnostic accuracy, with Area Under the Curve (AUC) values exceeding 0.80 
across all dose groups at both 48- and 72-hour reading windows. Furthermore, the 
EM skin test demonstrated substantial concordance (κ > 0.60) with IGRA results, 
confirming that the specific DTH response is distinct from BCG vaccination 
background.
CONCLUSION: The recombinant EM skin test is safe, well-tolerated, and 
demonstrates preliminary diagnostic accuracy comparable to IGRAs. By 
successfully validating the translational utility of the MPT64 (RD2) antigen in 
a human cohort, this study provides a strong proof-of-concept for the EM skin 
test as a scalable, specific, and cost-effective immunodiagnostic tool.
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Type II toxin-antitoxin (TA) systems are significantly expanded in the 
Mycobacterium tuberculosis complex; however, the functional role of the VapBC40 
system in Mycobacterium bovis (M. bovis) pathogenesis remains poorly 
characterized. This study aimed to investigate the role of VapBC40 in 
mycobacterial virulence and evaluate its potential as a target for rational 
vaccine attenuation. We performed evolutionary analysis and yeast two-hybrid 
assays to characterize VapBC40 system specificity, conducted in vitro macrophage 
infection models and in vivo murine studies to assess virulence contribution, 
and evaluated the immunoprotective efficacy of a VapC40 knockout strain. 
Evolutionary analysis revealed progressive sequence conservation and stringent 
homologous pairing specificity within the VapBC40 system. The VapC40 toxin 
correlates with enhanced intracellular bacterial survival, increased host cell 
death, and more severe pulmonary pathology with systemic dissemination. Based on 
these findings, we evaluated the vaccine potential of a vapC40 knockout strain. 
Immunization with this attenuated strain elicited a Th1 cellular immune 
response, characterized by enhanced IFN-γ production and increased frequency of 
CD4+IFN-γ+ T cells. Upon challenge with virulent M. bovis, the knockout strain 
conferred superior protection compared to the conventional BCG vaccine, 
significantly reducing lung pathology and restricting extrapulmonary bacterial 
dissemination. Although the molecular mechanisms underlying VapC40-mediated 
effects remain to be fully elucidated, our findings suggest an important role of 
the VapBC40 system in mycobacterial-host interactions and support its potential 
as a target for next-generation tuberculosis vaccine development.
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Multidrug-resistant Mycobacterium tuberculosis complex (MTBC) remains a major 
global health challenge, yet the drug-specific evolutionary pathways through 
which resistance accumulates are not fully understood. Heterogeneous minor 
resistant variants (hSNPs) and compensatory mutations are increasingly 
recognized as important drivers of the emergence, stability, and transmission of 
drug-resistant strains. We analyzed 143 clinical MTBC isolates using 
whole-genome sequencing combined with phenotypic drug susceptibility testing to 
characterize lineage distribution, resistance-associated mutations, hSNPs, 
compensatory adaptations, and genomic clustering. We performed evolutionary 
accumulation modelling with HyperTraPS to infer the most probable order of 
resistance acquisition. Compensatory mutations in rpoA, rpoC, or the non-RRDR 
region of rpoB were detected in 73.1% of genotypic rifampicin-resistant 
isolates, with the rpoB p.Ser450Leu mutation showing the highest frequency of 
compensatory adaptation (92.2%). Drug-specific hSNP patterns were highly 
distinct. INH-, RIF-, and PZA-associated hSNPs typically occurred as multiple 
low-frequency variants, whereas FQ- and SM-associated hSNPs predominantly 
appeared as single-site variants. Evolutionary modelling indicated that 
resistance to INH and RIF is generally acquired early, followed by SM and EMB 
resistance. In the inferred resistance-acquisition pathways, INH resistance was 
frequently followed by EMB resistance, whereas RIF resistance was positively 
associated with subsequent SM resistance. In contrast, resistance to PZA, EMB, 
or SM was associated with a reduced probability of subsequent ETO resistance. 
The overall genomic clustering rate was 20.98%, and ongoing microevolution 
within transmission clusters was commonly observed, characterized by the 
emergence of new resistant variants. These findings elucidate the evolutionary 
dynamics of multidrug-resistant tuberculosis, emphasizing structured resistance 
accumulation and within-host heterogeneity with implications for surveillance 
and treatment optimization.
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INTRODUCTION: The optimal treatment for tuberculous meningitis (TBM) remains 
inconclusive. This study intends to compare the efficacy and safety of available 
drug therapies for treating TBM from the perspective of mortality, neurological 
events, and adverse events.
METHODS: PubMed (21/6/2025), Cochrane (21/6/2025), Embase (21/6/2025), and Web 
of Science (21/6/2025) were searched for randomized controlled trials (RCTs) of 
TBM. Risk of Bias 2.0 was used for the quality assessment of the included 
studies. R4.2.3 "gemtc" package was used for data analysis, and Stata 15.0 was 
utilized to assess publication bias. Odds ratios (ORs) with 95% credible 
intervals (95% CrIs) were calculated as effect sizes.
RESULTS: Twenty-nine RCTs involving 4,640 TBM patients were included. The 
results showed that when combined with the standard treatment, prednisone might 
reduce TBM mortality [OR (95% CrI) = 0.26 (0.07, 0.78)]; both methylprednisolone 
[OR (95% CrI) = 0.13 (0, 0.98)] and prednisone [OR (95% CrI) = 0.18 (0.02, 
0.76)] were likely to reduce the incidence of tuberculoma and other extracranial 
tuberculosis; prednisolone might increase the risk of neurological events [OR 
(95% CrI) = 5.98 (2.03, 20.7)], while standard-dose rifampicin was less likely 
to cause neurological events [OR (95% CrI) = 0.25 (0.06, 0.78)]; dexamethasone 
might increase the incidence of gastrointestinal events [OR (95% CrI) = 1.72 
(1.04, 2.91)]; levofloxacin was more likely to cause hepatic events [OR (95% 
CrI) = 1.79 (1.05, 3.14)].
CONCLUSIONS: Prednisone, levofloxacin, and linezolid, rather than high-dose 
rifampicin, may reduce TBM mortality compared with standard-dose rifampicin. 
Prednisolone increases the risk of neurological events.
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BACKGROUND: Pulmonary tuberculosis (PTB) in childhood can result in persistent 
lung function impairment in adults, but data among children remain limited. This 
systematic review and meta-analysis aimed to summarize and update current 
evidence on pulmonary function outcomes after PTB treatment in children.
METHODS: We searched PubMed, Embase, Web of Science, and Scopus up to October 
23, 2025. Eligible studies included children (≤18 years) with PTB who underwent 
post-treatment spirometry. Pooled mean z-scores for FEV₁, FVC, and FEV1/FVC 
ratio were calculated using random-effects models. For comparative studies, 
standardised mean differences (Hedges' g) were derived to compare post-PTB 
children with healthy controls.
RESULTS: Nine studies were included. The pooled post-treatment mean z-scores 
indicated significant reductions in both FEV₁ (-1.51, 95% CI -2.38 to -0.64) and 
FVC (-1.36, 95% CI -2.60 to -0.12), while the FEV1/FVC ratio showed no 
significant deviation (0.04, 95% CI -1.29 to 1.37). In case-control comparisons, 
post-PTB children had significantly lower FEV₁ (Hedges' g = -0.46, 95% CI -0.78 
to -0.13) and FVC (Hedges' g = -0.29, 95% CI -0.50 to -0.08) compared with 
controls, while the FEV1/FVC ratio (Hedges' g = -0.32, 95% CI -0.58 to -0.06) 
showed only a marginal decline. Heterogeneity across analyses was moderate to 
high (I2 = 55%-98%).
CONCLUSIONS: This updated systematic review and meta-analysis indicates that 
children who have completed PTB treatment frequently exhibit FEV₁ and FVC values 
below age matched reference levels, although estimates vary substantially across 
studies. Pooled effect sizes should be interpreted as indicative of association 
rather than precise estimates of magnitude. Additional prospective, 
microbiologically confirmed, and age-specific studies are necessary to better 
understand the long-term effects of childhood TB on lung development.
SYSTEMATIC REVIEW REGISTRATION: https://www.crd.york.ac.uk/prospero/, PROSPERO 
CRD420251166413.
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BACKGROUND: This study aimed to characterize comorbidity distribution patterns 
and assess their clinical impact on therapeutic effectiveness in elderly 
pulmonary tuberculosis (PTB) patients, establishing an evidence base for 
risk-stratified clinical decision-making.
METHODS: A retrospective cohort study was conducted among 1,340 hospitalized PTB 
patients (aged ≥ 60 years) from January 2020 to January 2024. Demographic 
characteristics, comorbidity data, and treatment outcomes were extracted from 
electronic medical records. Patients were categorized into treatment success 
(n = 1,105) and adverse outcome (n = 235) groups according to WHO criteria. 
Propensity score matching (PSM) was employed to balance baseline confounders, 
followed by multivariate logistic regression to evaluate associations between 
comorbidities and adverse outcomes.
RESULTS: Comorbidities were prevalent in 81.64% (1,094/1,340) of patients, with 
stratification as follows: single comorbidity (30.67%, 411), dyad (26.64%, 357), 
triad (18.13%, 243), and complex multimorbidity (≥4 conditions: 6.19%, 83). The 
most frequent comorbidities were chronic heart diseases (31.12%), chronic lung 
diseases (27.84%), and hypertension (26.49%), followed by diabetes 
mellitus(20.30%) and psychiatric disorders (15.07%). The adverse outcome rate 
was 17.54% (235/1,340), comprising 98 treatment failures (7.31%), 89 deaths 
(6.64%), and 48 treatment terminations (3.58%).Multivariate analysis identified 
the following independent risk factors: diabetes mellitus(adjusted odds ratio 
[aOR]=2.73, 95% confidence interval [CI]:1.91-3.90), chronic kidney diseases 
(aOR = 6.31, 95% CI:4.00-9.96), active malignancy (aOR = 3.27, 95% 
CI:2.07-5.14), and multimorbidity (≥3 comorbidities; aOR = 1.71, 95% 
CI:1.20-2.46) (all p < 0.05).
CONCLUSIONS: Elderly PTB patients exhibit a high comorbidity burden. Diabetes 
mellitus, chronic kidney diseases, active malignancy, and multimorbidity 
significantly increase the risk of adverse treatment outcomes. These findings 
underscore the necessity for multidisciplinary collaborative management models 
and early comorbidity screening to optimize clinical interventions.
CLINICAL TRIAL NUMBER: Not applicable.
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Mycobacterium bovis bacillus Calmette-Guerin (BCG) is a form of live attenuated 
M. bovis-based vaccine used to prevent tuberculosis and other mycobacterial 
infections. BCG immunization also provides cross-protection against a broad 
range of viral pathogens. Recent studies show that a coordinated induction of 
innate and adaptive immune responses is involved, though the mechanisms are less 
defined. To investigate the cross-protection of BCG against virus infection, we 
used a mouse model of respiratory syncytial virus (RSV) infection and 
demonstrated that systemic administration of live BCG altered chromatin 
accessibility for transcriptional factor expression favoring Th1 response. 
Specifically, BCG-IV immunization protected mice against RSV infection. BCG 
immunization caused metabolic reprogramming in monocytes and neutrophils and 
innate immune response, leading to IL12/IL12R-mediated naïve CD4+ T cell 
differentiation to the Th1 cell population. Integrated analysis of chromatin 
openness and transcriptomic data revealed that BCG administration upregulated 
transcription factors including interferon regulatory factors (IRF1) and signal 
transducer and activator of transcription (STAT1 and STAT2), a signature for 
interferon signaling and antiviral response. This work highlights a crucial role 
for the adaptive immune response in mediating naïve CD4+ T cell differentiation 
and cross-protection through epigenetic remodeling for antiviral response 
against pathogens in an antigen-agnostic manner.
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Spinal tuberculosis (STB) is commonly accompanied by progressive vertebral bone 
destruction and impaired bone repair. However, the key host mechanisms that 
limit bone regeneration in the tuberculous microenvironment remain unclear. 
Here, we demonstrate that bone marrow mesenchymal stem cells (BMSCs) derived 
from vertebrae of patients with STB display impaired osteogenic differentiation. 
We further demonstrate at the cellular level that ferroptosis is one of the key 
pathways mediating BMSC injury in the STB-associated infectious 
microenvironment. Combined transcriptomic analysis and functional validation 
reveal that CD36 knockdown markedly reduces lipid peroxidation and reactive 
oxygen species (ROS) accumulation, while also ameliorating ultrastructural 
damage. Mechanistically, CD36 downregulation suppresses FYN phosphorylation and 
reduces tyrosine phosphorylation of NRF2, thereby promoting NRF2 stabilization 
and accumulation, and ultimately enhancing cellular resistance to ferroptosis. 
In a mouse model of STB, pharmacological inhibition of CD36, activation of NRF2, 
or direct blockade of ferroptosis each alleviates trabecular bone destruction 
and restores osteogenic phenotypes. Taken together, our study elucidates a 
molecular mechanism underlying Mtb-induced impairment of osteogenesis in the 
vertebrae and identifies CD36-targeted attenuation of ferroptosis in BMSCs as a 
potential therapeutic strategy for bone repair in STB.
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Tuberculosis (TB) remains a major global public health challenge, while current 
first-line regimens are often compromised by drug resistance, high toxicity, and 
poor targeting. Herein, we develop a lesion-pathogen dual-targeting theranostic 
nanoparticle (ICG-PEG-Tar) for imaging-guided photothermal therapy (PTT). The 
ICG enables fluorescence/photothermal imaging while serving as the photothermal 
agent, and the anti-Ag85B (marked as Tar in ICG-PEG-Tar NPs) precisely targets 
antigen 85B of Mycobacterium tuberculosis. The binding specificity of 
ICG-PEG-Tar NPs toward Ag85B was validated by ELISA, confirming the molecular 
recognition capability of the conjugated antibody on ICG-PEG-Tar NPs. The 
therapeutic efficacy is systematically evaluated in a well-established murine 
tail granuloma model induced by Mycobacterium marinum (M.m), a pathogen 
phylogenetically close to Mycobacterium tuberculosis. While the M.m murine tail 
granuloma has inherent limitations in fully mimicking human pulmonary TB, it 
remains a widely used surrogate that recapitulates key human tuberculosis 
hallmarks, including caseating granulomas and conserved virulence determinants. 
Importantly, it offers the practical advantage of BSL‑2 operability with direct 
laser access. Upon administration, ICG-PEG-Tar first passively accumulates at 
granuloma lesions by extravasating via leaky vasculature of inflamed granulomas, 
a process analogous to the enhanced permeability and retention (EPR) effect, and 
then actively binds to M.m through anti-Ag85B recognition. Under laser 
irradiation, the nanoparticles generate potent localized hyperthermia that 
effectively ablates viable M.m, achieving a 96.5% reduction in bacterial CFU 
counts in vitro and significantly suppressing granuloma progression in vivo. 
Moreover, real‑time infrared thermal imaging confirmed that the PTT effect was 
precisely confined to the granuloma site, with the surrounding healthy tissue 
temperature remaining within the normal physiological range throughout the 
irradiation period, indicating a favorable safety profile. Overall, the 
nanoparticles demonstrate excellent targeting specificity, robust antibacterial 
efficacy against M.m, prolonged lesion-site retention, and favorable 
biocompatibility, collectively offering a paradigm for precise TB management.
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Chemokines and their cognate receptors are central orchestrators of the immune 
response to Mycobacterium tuberculosis (Mtb) infection. While their overall 
significance in tuberculosis (TB) is well-established, this review synthesizes 
recent advances to clarify the distinct roles of CC and CXC chemokines in 
differentiating active disease, latent infection, and the often overlooked 
subclinical TB state. We evaluate the potential of specific chemokine signatures 
as emerging diagnostic biomarkers compared to conventional standards and assess 
their promise as novel therapeutic targets in personalized clinical settings. 
Furthermore, we examine paradoxical findings in the field, including how certain 
chemokines (such as CCL5, CXCL12, and CXCL16) can simultaneously support host 
defense and facilitate pathogen evasion. By integrating these complex 
narratives, we offer a renewed perspective on chemokine dynamics in TB immunity, 
bridge important gaps between bench research and clinical application, and 
establish a strong foundation for developing precision diagnostics and 
host-directed therapies.
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Background HIV and drug-susceptible tuberculosis (DS-TB) co-infection severely 
affects adolescents and young adults (10-24 years), leading to a significant 
infectious disease burden, yet this age group remains overlooked. This study 
assessed the 1990-2021 global, regional, and national disease burden of HIV and 
DS-TB co-infection with a specific focus on adolescents and young adults (10-24 
years).Methods The Global Burden of Diseases, Injuries, and Risk Factors Study 
2021 (GBD 2021) estimates disaggregated by HIV status and TB drug 
susceptibility. Number and rates of the incidence, prevalence, and mortality of 
HIV and DS-TB co-infection from 1990 to 2021 at the global, regional, and 
national level among individuals aged 10-24 years were collected from GBD 2021. 
Trends were analyzed by sex and Sociodemographic Index (SDI).Results In 2021, 
over 100 000 new cases and nearly 20 000 deaths were recorded globally, with the 
highest burden in low-SDI regions and Southern Africa. Globally, all metrics 
initially increased, then declined after reaching their peak. Higher disease 
burden occurred in females than in males.Conclusion HIV and DS-TB co-infection 
remains a critical public health challenge for adolescents and young adults. 
Greater attention must be directed to prevention, treatment, and care among 
adolescents and young adults.
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BACKGROUND: The effect of non-smoking factors on Chronic Obstructive Pulmonary 
Disease (COPD) is gaining attention. Long-term contributions of pulmonary 
tuberculosis (PTB) during the developmental period to COPD development in later 
adulthood remain poorly understood.
OBJECTIVES: To investigate the impact of PTB during the developmental period of 
COPD and pre-COPD.
DESIGN: Retrospective cohort studyMethods:This retrospective cohort study 
analyzed 496,534 participants using the UK Biobank cohort. PTB during the 
developmental period was defined as a diagnosis at age ⩽25 years. Outcomes were 
COPD and pre-COPD stages, including preserved ratio impaired spirometry (PRISm) 
and impaired spirometry (below Lower Limit of Normal (LLN) thresholds). 
Associations were evaluated using the multivariable logistic regression, 
adjusting for age, sex, body mass index, smoking, asthma, bronchiectasia, and 
air pollution.
RESULTS: Among 10,178 patients (62 (9) years old) diagnosed with COPD, PTB 
during the developmental period was statistically associated with increased COPD 
risk across four models, showing a fully adjusted odds ratio (aOR) of 1.82 (95% 
CI: 1.45-2.26), and remained significant regardless of sex or smoking status. 
Critically, PTB was also independently associated with both PRISm and airflow 
obstruction (aOR = 1.52, 95% CI: 1.35-1.71) and impaired spirometry below LLN 
(aOR = 1.32, 95% CI: 1.14-1.52). Sensitivity analyses further reinforced the 
robustness of these findings.
CONCLUSION: PTB during the developmental period is an independent risk factor 
for COPD and pre-COPD status in mid-to-late adulthood, necessitating long-term 
respiratory monitoring in PTB during the developmental period survivors and the 
implementation of targeted public health strategies.
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