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SUMMARY Tuberculosis (TB) remains a major infectious disease threatening global 
health. An estimated 2 billion people worldwide are infected with Mycobacterium 
tuberculosis (Mtb), and 5-10% of those with latent infection will develop active 
TB. Despite the success of existing anti-TB drugs in controlling transmission, 
significant challenges remain, including long treatment durations, severe side 
effects, suboptimal treatment adherence, and inevitable drug resistance. Even 
newly developed drugs may fail to keep pace with the rising number of 
drug-resistant cases. Moreover, these treatments do not adequately address 
persistent lung dysfunction after cure. A primary reason for these therapeutic 
challenges in TB management may be that all current anti-TB drugs are solely 
aimed at achieving antibacterial, bacteriostatic, or bactericidal efficacy, 
which neglects the critical role of host cellular responses during disease 
progression. Future strategies should explore the potential of cell-based 
therapies, an area that has received limited attention in previous reviews. From 
the perspective of cell therapy, this article comprehensively reviews key 
clinical studies, animal models, and in vitro experiments from recent decades 
that utilized cells or cytokines for TB treatment, providing clinicians and 
researchers with a unique perspective and support for developing more integrated 
therapeutic strategies toward ending TB.
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BACKGROUND: Despite the establishment of WHO treatment guidelines for childhood 
tuberculosis (TB), evaluation of TB treatment regimens for children in 
real-world settings in China remained limited, particularly regarding treatment 
duration, utilization of second-line anti-TB drugs (SLDs), and adverse events. 
This study aimed to describe the treatment protocols for childhood TB in China.
METHODS: A multi-center retrospective observational study was conducted at ten 
state-mandated TB referral hospitals across four regions in China during 
2017-2022. Children with drug-susceptible TB who were hospitalized and under 15 
years-old were enrolled. And their clinical information, including diagnosis, 
treatment regimen, duration, adverse events and treatment response, were 
collected by professional pediatricians through the hospital medical records 
system and telephone follow-ups.
RESULTS: A total of 597 children were included, about 75% of children were 
pulmonary TB (PTB)-only; the remaining 25% children were diagnosed with 
extrapulmonary TB (EPTB). In total, 63.5% of all children treated on a standard 
core regimen (HRZ(E)/HR(E)) while 27.8% were on a regimen that included SLDs and 
8.71% were on other regimens. 67.0% of PTB-only patients received a standard 
core regimen, while 41.7% of EPTB patients were on regimens including at least 
one SLDs. Duration of regimen varied by form of TB: 72.4% of PTB-only patients 
and 90.1% of EPTB patients received a regimen longer than six months. Among EPTB 
patients, extended treatment was most common in those with severe 
manifestations-such as meningitis and osteoarticular TB-with median durations of 
18.2 months and 12.7 months, respectively. The treatment success rates for 
children with PTB-only and with EPTB were 96.5% and 94.4%, respectively. A total 
of 133 (22.3%) children experienced adverse reactions. Treatment duration 
exceeding 12 months (OR: 5.52, P < 0.01) and inclusion of SLDs (OR: 2.67, 
P < 0.01) were significantly associated with increased odds of adverse 
reactions.
CONCLUSION: In our study, a relatively proportion of pediatric drug-sensitive TB 
received extended duration regimens, and SLDs were often incorporated for cases 
of EPTB. While the treatment regimens resulted in few unfavorable outcomes, they 
were associated with a relatively high frequency of side effects.
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BACKGROUND: China has a high burden of Mycobacterium tuberculosis (MTB), with 
increasing infections from non-tuberculous mycobacteria (NTM). Rapid and 
accurate identification is crucial for effective clinical management. This study 
aimed to evaluate the diagnostic performance of DNA microarray chip and identify 
risk factors associated to mycobacterial infections.
METHODS: Between January 2021 and June 2023, 973 patients with presumptive 
mycobacterial infections were recruited from the First Affiliated Hospital of 
Guangzhou Medical University. Various detection methods were used for 
etiological diagnosis, and their performance was compared. Multivariable 
logistic regression analysis determined clinical risk factors for mycobacterial 
positivity.
RESULTS: Mycobacterial infection was confirmed in 438 patients, with 254 (58.0%) 
infected with MTB, 183 (41.8%) with NTM, and one co-infected with two. DNA 
microarray chip demonstrated the highest true positive rate (TPR) for 
mycobacterial detection at 96.8% and a true negative rate (TNR) of 90.8%. For 
MTB, the TPR was 94.5% with a TNR of 99.3%. Risk factors included 
cough/expectoration, pulmonary consolidation, cavitation, and bronchiectasis for 
mycobacterial infection, while smoking history and diabetes mellitus were 
independent risk factors for MTB infection.
CONCLUSIONS: DNA microarray chip offers a sensitive and specific diagnostic 
approach for mycobacterial infections, potentially enhancing clinical diagnosis 
and informing targeted interventions.
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BACKGROUND: Tuberculosis (TB) latent infection is a crucial precursor to the 
development of active pulmonary tuberculosis while currently no gold standard 
for detecting latent infection. This study aims to investigate the prevalence of 
latent infection among the elderly in high-incidence areas in Eastern China. 
Additionally, it compares the agreement of two interferon-γ release assay (IGRA) 
reagents in detecting latent TB infection in this elderly population.
METHODS: A random sampling method was adopted to select two townships from Lanxi 
City, China. Based on the health check-ups for the elderly under the National 
Basic Public Health Service Project, a questionnaire survey and latent infection 
testing were conducted among the recruited elderly population aged 65 and above. 
A multi-factor analysis was used to identify the influencing factors for latent 
infections in the elderly population. Meanwhile, the optimal cutoff value was 
determined using the ROC curve.
RESULTS: This study enrolled a total of 1,583 elderly individuals aged 65 years 
and above for latent tuberculosis infection (LTBI) testing. Among them, 424 
tested positive with an infection rate of 26.78%. Multivariable analysis 
revealed that smoking (Adjusted OR = 1.810, 95% CI 1.315-2.491) and engaging in 
physical exercise at least once per week (Adjusted OR = 2.179, 95% CI 
1.021-4.051) were significantly positively associated with LTBI. The comparative 
study of latent infection using two different reagents was conducted among 108 
elderly participants, showing an extremely high level of agreement with a Kappa 
value of 0.812, a correlation coefficient (R²) of 0.713 (P < 0.001).Using the 
traditional IGRA as a reference, we found that in the elderly population, 
increasing the cutoff value of the domestic AIMTB reagent to 24.02 could achieve 
the optimal cutoff value with the area under the ROC curve 0.952, with a 
sensitivity of 83.3% and a specificity of 97.4%.
CONCLUSION: The prevalence of LTBI among individuals aged 65 and above in the 
relatively confined rural areas of Zhejiang Province was as high as 26.78%, 
which required focused attention with the intensification of population aging. 
Male sex, smoking duration, and exercise frequency were all associated with 
LTBI, and the underlying mechanisms needed to be explored in the future. The 
domestic reagent AIMTB of China showed good agreement with IGRA reagents in old 
adults, which offered a model for tailoring cutoff thresholds to specific 
populations, helping reduce LTBI screening costs in low- and middle-income 
countries. Besides, the need to appropriately raise diagnostic standards should 
be further verified through large-scale population studies in the future.
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OBJECTIVES: The study aimed to explore the risk factors of close contacts 
developing pulmonary tuberculosis (TB), identify active TB and describe the 
sociodemographic characteristics of active TB among close contacts in Putuo 
District, Shanghai.
STUDY DESIGN: A cross-sectional study was conducted among the close contacts of 
pulmonary TB in Putuo District from 2017 to 2018.
METHODS: Symptom questionnaire, Chest X-ray (CXR) and interferon-gamma release 
assay (IGRA) were carried out to screen the consenting close contacts. Three 
sputum samples were collected for sputum smear tests, sputum culture tests, and 
molecular-based diagnostics from whose screening was positive to confirm the 
diagnosis and receive treatment.
RESULTS: A total of 1036 individuals were included in this study, with an 
average of 47.3 ± 19.4 years old, including 427 males and 609 females. Four of 
the close contacts had presumptive TB based on symptom screening. Fourteen had 
presumptive TB based on abnormal CXR finding and 52 had positive IGRA results. 
Multivariate analysis showed that index cases with positive sputum smears, close 
contacts who had presumptive TB based on symptom screening and their interaction 
term were at significantly higher risk of developing TB.
CONCLUSIONS: Studies have shown particular emphasis should be put on those with 
bacteria-positive index cases or those who had presumptive TB based on symptom 
screening during follow-up. Since the proportion of latent tuberculosis 
infection is high among close contacts undergoing IGRA examination, measures 
such as tuberculosis preventive treatment can be considered to reduce the 
incidence of TB.
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BACKGROUND: Although the policy of screening tuberculosis (TB) in individuals 
with diabetes mellitus (DM) was suggested, the coexistence of TB and DM is 
rapidly increasing in China, hindering the country's TB elimination efforts. The 
delay in TB consultation and diagnosis poses a challenge for DM-TB patients. 
However, the impact of DM on TB is not fully understood. Our study aimed to 
evaluate patient and diagnosis delays in pulmonary tuberculosis (PTB) patients 
in Ningxia, China, investigate the relationship between DM comorbidity and 
delays, and provide recommendations for improving the implementation of TB 
prevention and control strategies.
METHODS: We examined all PTB patients with DM registered in the Chinese TB 
Information Management System (TBIMS) in the Ningxia region from 2016 to 2019. 
Patient delay was defined as > 20 days from symptom onset to first medical 
consultation, and diagnosis delay as > 1 day from first consultation to 
diagnosis, both measured in days. In our study, possible covariates were 
screened based on relevant literatures, then mediating variables were excluded, 
and finally covariates were screened by univariate analysis. Propensity score 
matching (PSM) was conducted (1:1 nearest matching with a caliper of 0.25 
standard deviation (SD) of the propensity score (PS), without replacement) using 
covariates including sex, age, ethnicity, household registration, occupation, 
type of hospital for initial PTB diagnosis, level of hospital for initial PTB 
diagnosis, X-ray, the presence of other types of TB, and patient source. 
Logistic regression was then employed to assess the impact of DM on patient and 
diagnosis delays. Additionally, we conducted sensitivity analyses, exploring 
different ratios and caliper sizes, and mahalanobis distance matching. To 
address the potential for residual confounding by age, we conducted a further 
sensitivity analysis using age as a continuous variable in the PS model.
RESULTS: Out of 9,625 PTB patients registered in TBIMS, 260 (2.7%) were also 
diagnosed with DM. In the unadjusted analysis, there was no difference in the 
median duration of patient delay between NDM-PTB and DM-PTB patients (20 days 
vs. 22 days, P > 0.05), while the median diagnosis delay was significantly 
longer in DM-PTB patients (1 day vs. 3 days, P < 0.05). However, after PSM to 
control for confounders, regression analysis indicated that DM was associated 
with a higher likelihood of experiencing patient delay [odds ratio (OR) = 1.85; 
95% confidence interval (CI) = 1.30-2.64], but not with diagnosis delay 
(OR = 1.29; 95% CI = 0.89-1.87). In conclusion, after balancing baseline 
characteristics, DM was a risk factor for patient delay in PTB patients, but not 
for diagnosis delay.
CONCLUSIONS: Our study revealed that DM only exacerbated patient delay and 
ultimately had no significant effect on diagnosis delay. This suggests that 
screening for TB in DM patients can reduce diagnosis delay. Therefore, 
emphasizing community TB health education in DM patients is crucial. 
Additionally, there is a need to promote the integrated model of TB management 
and enhance the awareness of primary medical institutions' doctors regarding the 
comorbidity of DM-PTB, differential diagnosis, and diagnostic capabilities to 
effectively prevent and control TB.
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BACKGROUND: Tuberculosis (TB) is a major global health problem, and the 
pathogenesis of TB is determined by multiple variables. The complicated 
relationship between geographic determinants and incidence rates is poorly 
understood, and multicollinearity and spatial heterogeneity were not considered 
when exploring this relationship.
METHODS: In this study, the factors influencing the incidence of TB in China 
were investigated, considering spatial heterogeneity, to develop a 
multidimensional TB indicator system that incorporates geographic factors. A 
comprehensive linear-nonlinear two-stage feature screening model was developed 
to identify key factors contributing to TB. The ordinary least squares model was 
constructed at the national scale using these key indicators to understand the 
macro-relationships between TB incidence rates and key indicators. A 
geographically weighted regression (GWR) model was constructed at a provincial 
scale, and a multiscale geographically weighted regression (MGWR) model was 
developed to conduct an in-depth comparative analysis of the fitting effects of 
the GWR and MGWR models on the TB incidence rates. The goal of this study is to 
investigate the impact of the GWR and MGWR models on TB incidence. The 
adjustable bandwidth mechanism of the MGWR model was compared with the fixed 
bandwidth mechanism of the GWR model to determine the best model for 
geographical analysis of TB incidence.
RESULTS: The MGWR model had the best fit (R2 = 0.942; AICc = 57.060) for TB 
incidence and provided unique bandwidths for important variables to improve 
model geographic analysis. The analysis of geographic components using the MGWR 
model revealed that the fitting coefficients of mean height, topographic relief, 
and average annual precipitation were spatially heterogeneous.
CONCLUSION: These results provide the theoretical foundation for developing TB 
prevention and control measures.
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BACKGROUND: Bacillus Calmette-Guérin (BCG) vaccination is well established for 
preventing severe tuberculosis (TB) in children; however, its effectiveness in 
reducing the progression of latent TB infection (LTBI) to active disease remains 
uncertain, particularly in real-world contact settings.
METHODS: We conducted a systematic review and meta-analysis by searching EMBASE, 
PubMed, Web of Science, and the Cochrane Library, with data collection completed 
on December 21, 2024. Eligible studies included individuals with confirmed TB 
exposure and a positive interferon-gamma release assay (IGRA) result. Pooled 
risk ratios (RRs) and 95% confidence intervals (CIs) were calculated using the 
Mantel-Haenszel method under a random-effects model, with between-study variance 
estimated using restricted maximum likelihood (REML) and Wald-type confidence 
intervals applied for uncertainty estimation. Heterogeneity was quantified using 
the I2and τ2 statistics.
RESULTS: Twenty studies comprising 3,056 participants were included. Using a 
random-effects model, prior administration of the Bacillus Calmette‑Guérin (BCG) 
vaccine was associated with a lower risk of LTBI progressing to active TB 
(RR = 0.57, 95% CI: 0.40-0.82; I2 = 38%). This association was stronger in 
low-incidence settings (RR = 0.48, 95% CI: 0.31-0.74; I2 = 30%) and among 
children under 15 years (RR = 0.44, 95% CI: 0.33-0.58; I2 = 10%). No significant 
association was observed in high-incidence settings (RR = 0.71, 95% CI: 
0.27-1.83; I2 = 87%) or among individuals over 15 years (RR = 0.90, 95% CI: 
0.31-2.64; I2 = 0%).
CONCLUSIONS: BCG vaccination was associated with a significantly lower risk of 
LTBI progression to active TB, with the strength of this association varying by 
geographic region and age. These findings highlight the need to consider 
regional TB burden and age-specific factors when formulating vaccination 
policies.
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Tuberculosis (TB) remains a global health concern, and healthcare workers (HCWs) 
face a relatively high risk of TB infection because of their frequent exposure. 
This study evaluated the effectiveness of a TB infection control education 
program implemented in Jiangsu Province, China, by assessing changes in HCWs' 
knowledge, attitudes, and practices (KAP). This study, carried out from December 
2019 to October 2023, included pre- and post-intervention surveys administered 
to HCWs in selected drug-resistant hospitals. The Wilcoxon rank-sum test was 
used to assess the changes in KAP scores before and after the implementation. 
Additionally, multivariate regression and Spearman correlation tests were 
conducted to explore potential relationships between KAP scores and factors such 
as gender, age, duration of employment, department, and program participation. 
The mean score for knowledge and attitudes increased after the implementation 
(7.40 vs. 9.96, p = 2.769e-15; 35.29 vs. 36.05, p = 0.008652). In contrast, the 
practice score slightly decreased (39.22 vs. 37.14, p = 0.003767), which may be 
due to many "not applicable" answers. Moreover, a positive, weak but significant 
relationship was observed between attitudes and practices. This study revealed 
significant improvements in knowledge and attitude and a slight decrease in the 
practice scores, indicating that education led to enhanced knowledge and 
attitude, but greater efficacy in translating knowledge into practice is needed. 
The correlation between attitude and practice indicates further efforts to 
improve HCWs' attitudes to potentially enhance their practice, thereby 
diminishing the risk of TB infection.

© 2025. The Author(s).

DOI: 10.1038/s41598-025-28031-4
PMCID: PMC12738554
PMID: 41444267 [Indexed for MEDLINE]

12. BMC Infect Dis. 2025 Dec 23. doi: 10.1186/s12879-025-12424-x. Online ahead of print.

The effect of latent Mycobacterium tuberculosis infection on ovarian reserve and 
pregnancy outcomes among infertile women in China.

Yang X(#)(1)(2), Chen H(#)(1)(2), Kong X(1)(2), Lai T(1)(2), Liang H(1)(2), Chen 
Z(1)(2), Wu T(1)(2), Mo M(3)(4)(5), Li Y(6)(7)(8).

Xiaobing Yang, Haitian Chen, Xiangyi Kong, Taisheng Lai, Hailong Liang, Zhihao Chen, Tonghua Wu, Meilan Mo*, Yuye Li*
* Corresponding Author: E-mail addresses: liyuye519@163.com (Yuye Li), moml@jxr- fertility.com (Meilan Mo)

Author information:
(1)Shenzhen Key Laboratory of Reproductive Immunology for Peri- implantation, 
Shenzhen Zhongshan Institute for Reproductive Medicine and Genetics, Shenzhen 
Zhongshan Obstetrics & Gynecology Hospital, Shenzhen, Guangdong, China.
(2)Guangdong Engineering Technology Research Center of Reproductive Immunology 
for Peri-implantation, Shenzhen, Guangdong, China.
(3)Shenzhen Key Laboratory of Reproductive Immunology for Peri- implantation, 
Shenzhen Zhongshan Institute for Reproductive Medicine and Genetics, Shenzhen 
Zhongshan Obstetrics & Gynecology Hospital, Shenzhen, Guangdong, China. 
moml@jxr-fertility.com.
(4)Guangdong Engineering Technology Research Center of Reproductive Immunology 
for Peri-implantation, Shenzhen, Guangdong, China. moml@jxr-fertility.com.
(5), No. 1001, Fuqiang Road, Futian District, Shenzhen, Guangdong, 518045, 
China. moml@jxr-fertility.com.
(6)Shenzhen Key Laboratory of Reproductive Immunology for Peri- implantation, 
Shenzhen Zhongshan Institute for Reproductive Medicine and Genetics, Shenzhen 
Zhongshan Obstetrics & Gynecology Hospital, Shenzhen, Guangdong, China. 
liyuye519@163.com.
(7)Guangdong Engineering Technology Research Center of Reproductive Immunology 
for Peri-implantation, Shenzhen, Guangdong, China. liyuye519@163.com.
(8), No. 1001, Fuqiang Road, Futian District, Shenzhen, Guangdong, 518045, 
China. liyuye519@163.com.
(#)Contributed equally

DOI: 10.1186/s12879-025-12424-x
PMID: 41437221

13. PLoS Pathog. 2025 Dec 23;21(12):e1013810. doi: 10.1371/journal.ppat.1013810. 
Online ahead of print.

Mycobacterium tuberculosis manipulates LINC02528 in macrophages to modulate 
anti-tuberculosis metabolic immunity.

Xu Y(1)(2)(3), Zhang K(1)(2), Li S(2), Qiao L(2)(4), Mo S(5), Wang W(6), Zhu 
J(7), Liu X(8), Cai N(2)(9), Shi C(2), Cai Y(2), Hu Y(2), Chen X(2).

Yuzhong Xu, Kehong Zhang, Sinan Li, Lin Qiao, Siwei Mo, Wenfei Wang, Jialou Zhu, Xiaoqian Liu, Ningjian Cai, Chenyan Shi, Yi Cai, Yunlong Hu*, Xinchun Chen*
* chenxinchun@szu.edu.cn (Xinchun Chen); huyunlong@szu.edu.cn (Yunlong Hu)

Author information:
(1)Department of Clinical Laboratory, Shenzhen Baoan Hospital/The Second 
Affiliated Hospital of Shenzhen University, Shenzhen University Medical School, 
Shenzhen, China.
(2)Guangdong Provincial Key Laboratory of Infection Immunity and Inflammation, 
Department of Pathogen Biology, Shenzhen University Medical School, Shenzhen, 
China.
(3)Guangdong Provincial Clinical Research Center for Laboratory Medicine, 
Guangzhou, China.
(4)College of biological sciences, China Agricultural University, Beijing, 
China.
(5)Department of Laboratory Medicine, Affiliated Hospital of Zunyi Medical 
University/Zunyi Medical University, Zunyi, China.
(6)National Clinical Research Center for Infectious Diseases, Shenzhen Third 
People's Hospital, The Second Affiliated Hospital, School of Medicine, Southern 
University of Science and Technology, Shenzhen, China.
(7)Department of Clinical Laboratory, Guangzhou Chest Hospital, Guangzhou/State 
Key Laboratory of Respiratory Disease, Guangzhou, China.
(8)Department of Life Science and Technology, Wuhan Polytechnic University, 
Wuhan, China.
(9)National Clinical Laboratory on Tuberculosis, Beijing Key Laboratory for 
Drug-Resistant Tuberculosis Research, Beijing Chest Hospital, Capital Medical 
University, Beijing Tuberculosis and Thoracic Tumor Institute, Beijing, China.

Host defenses are crucial in deciding the fate of Mycobacterium tuberculosis 
(Mtb) infections, as less than 10% of infected individuals develop tuberculosis. 
Oxidative stress plays a critical role in the host defense against Mtb. However, 
the mechanisms by which Mtb modulates redox homeostasis to evade immune 
responses remain poorly understood. In this study, we primarily identified a 
pathogen-responsive long noncoding RNA, LINC02528, which was selectively 
upregulated in peripheral blood mononuclear cells (PBMCs) from tuberculosis (TB) 
patients. In Mtb-infected macrophages, LINC02528 dynamically relocalizes from 
the nucleus to the cytoplasm. Functionally, CRISPR-Cas9-mediated knockout (KO) 
of LINC02528 in macrophages resulted in reduced Mtb survival concurrent with an 
elevated IL-1β expression. Importantly, these antimicrobial effects were 
abrogated by IL-1 receptor antagonist (IL-RA) treatment. Interestingly, 
LINC02528 was found to directly bind to TOMM22, a mitochondrial outer membrane 
translocase, as validated by co-localization analysis using in situ 
hybridization of lung tissue sections from a TB patient. The ECAR results 
revealed that LINC02528 deficiency significantly increased glycolysis and 
elevated Mtb-induced mitochondrial ROS (mtROS) production. Notably, TOMM22 
knockdown phenocopied LINC02528 deletion effects, suggesting functional 
interdependence in modulating mitochondrial dynamics and the host's anti-TB 
immunity. Collectively, our findings reveal a novel strategy wherein Mtb hijacks 
the lncRNA-mitochondrial axis to rewire redox-metabolic checkpoints to favor 
immune evasion. Targeting LINC02528 could dually disrupt the pathogen-permissive 
redox balance and activate mtROS-IL-1β-mediated antimicrobial defense, offering 
novel therapeutic avenues for TB.
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BACKGROUND: The differential diagnosis between Tuberculosis (TB) and 
Non-tuberculous Mycobacteria (NTM) has historically been constrained by the 
inadequate sensitivity and specificity of current diagnostic methods. 
Furthermore, distinguishing between Active Tuberculosis (ATB) and Latent 
Tuberculosis Infection (LTBI) poses significant challenges. This study aims to 
develop a molecular differentiation system for ATB, LTBI, and NTM by integrating 
plasma proteomics with multi-dimensional analytical techniques, while also 
exploring key biomarkers associated with disease progression and treatment 
response.
METHODS: Using label-free quantitative technology, we conducted a plasma 
proteomics analysis across five groups: ATB, LTBI, NTM, Cured Patients (CPs), 
and Healthy Donors (HD). Differentially Expressed Proteins (DEPs) were 
identified through screening (FC > 1.5 or <0.67, P < 0.05), followed by Gene 
Ontology/KEGG pathway enrichment, STRING interaction network, and Mfuzz dynamic 
clustering analysis to systematically elucidate molecular characteristics. 
Experimental data were validated through a multidimensional quality control 
system (Pearson correlation coefficient, peptide distribution, molecular weight 
distribution, etc.). Enzyme-linked immunosorbent assay (ELISA) was employed to 
detect the plasma expression levels of target proteins across the groups and to 
facilitate comparisons.
RESULTS: This study identified 1,338 non-redundant proteins across five cohorts. 
Comparative analysis revealed 142 DEPs across the three comparative groups (ATB, 
LTBI, and NTM), which were primarily localized in the extracellular domain. Key 
findings include: 27 DEPs in the ATB-LTBI group, primarily enriched in 
inflammatory responses (such as A2M, IL-1R2) and epithelial barrier functions 
(TGM3, KRT3); 69 DEPs in the ATB-NTM group, characterized by significant changes 
in immunoglobulin light chains (IGLV2-11) and innate immune effector molecules 
(S100A8); 46 DEPs in the NTM-LTBI group, closely related to lipid metabolism 
(APOC3) and extracellular matrix remodeling (FN1). KEGG pathway analysis 
revealed that DEPs in the ATB-LTBI group were enriched in nitrogen metabolism 
pathways, those in the ATB-NTM group were associated with thyroid hormone 
synthesis, and the NTM-LTBI group was involved in phagosome function. Dynamic 
clustering results showed six treatment response modules: Cluster 1/2 
(riboflavin metabolism, complement coagulation pathway) were activated 
post-treatment, Cluster 3/4 (proteasome, cardiac signaling pathway) exhibited 
partial reversal in expression, and Cluster 5/6 (platelet activation, 
cytoskeleton) showed delayed regression. Research confirmed 10 differential 
proteins between the ATB-CPs and ATB-HD groups, including S100A8, LTA4H, and 
DEFA1B, which constitute a molecular fingerprint specific to ATB. ELISA 
validation confirmed significantly elevated S100A8 and GPX3 in ATB group, while 
NTM group showed higher FGB and lower ATRN levels.
CONCLUSIONS: This study systematically reveals the plasma proteomic 
characteristics under infection statuses caused by different mycobacteria. A 
discrimination framework for ATB/LTBI/NTM was constructed based on 
disease-specific differential proteins, overcoming the limitations of 
traditional diagnostic techniques in distinguishing infection states. Through 
dynamic analysis of six temporal therapeutic modules, the reprogramming patterns 
of the host protein network during tuberculosis treatment were elucidated. This 
research lays a multidimensional molecular foundation for the precise typing, 
personalized treatment, and prognostic evaluation of mycobacterial infections.
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BACKGROUND: Seasonal variation has been observed in the occurrence of pulmonary 
tuberculosis (PTB). However, whether this variation can be attributed to 
suboptimal ambient temperatures remains unclear.
METHODS: In this study, 30,898 PTB events were identified in Beijing, China, 
from 2019 to 2023. A distributed-lag non-linear model (DLNM) was utilized to 
assess the association of daily ambient mean temperature with PTB risk and 
population-attributable risks, adjusting for potential time-varying confounders.
RESULTS: The reference was the minimum morbidity temperature (MMT) of 1.1 °C. 
The risk of PTB associated with extremely (27.7 °C), sub-extremely (25.2 °C) and 
moderately (22.0 °C) high temperature occurred on the concurrent day, attenuated 
on lag 1 day and thereafter became insignificant. The relative risks of PTB at 
extremely (27.7 °C), sub-extremely (25.2 °C) and moderately (22.0 °C) high 
temperature cumulated over lag 0-7 days were 1.92 [95% confidence interval (CI): 
1.17, 3.13], 1.79 (95% CI: 1.16, 2.76), and 1.66 (95% CI: 1.12, 2.47), 
respectively, compared to the referent temperature (1.1 °C). Stronger 
associations were observed for patients who were aged ≥60 years and female. The 
attributable fraction (AF) of PTB due to temperatures exceeding the MMT (1.1 °C) 
and physiologically optimal temperature (22 °C) were 11.60 and 10.73%, 
respectively.
CONCLUSION: Our study provides evidence that short-term exposure to high ambient 
temperature is associated with an increased risk of PTB, with effects being more 
pronounced in females and the older adults. These findings suggest that rising 
temperatures could pose a substantial public health challenge for PTB control. 
Integrating temperature-based early warnings into public health strategies may 
help mitigate the impact of heat on PTB transmission.
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Immune checkpoint blockade (ICB) has revolutionized cancer therapy, yet its 
unintended impact on chronic infections remains poorly understood. Here, we 
identify PD-L1 expression on CD14- CD16+ monocytes as a critical determinant for 
preventing early tuberculosis (TB) progression. By integrating real-world 
adverse event data, Mendelian randomization (MR), and transcriptomic analysis, 
we establish a causal and cell-specific link between PD-L1 downregulation and 
early TB progression. Analysis of the FAERS database revealed that the PD-L1 
inhibitor durvalumab is significantly associated with TB-related adverse events 
(reporting odds ratio = 7.81; 95% CI: 4.43-13.78; P = 1.10×10-18). MR analysis 
confirmed that genetically elevated PD-L1 expression in CD14- CD16+ monocytes 
confers protection against early TB progression (OR = 0.918, P = 0.042), 
independent of confounding or reverse causality. Transcriptomic profiling 
revealed that PD-L1high CD14- CD16+ monocytes exhibit enhanced antigen 
surveillance, whereas PD-L1low cells display metabolic reprogramming associated 
with immune escape. Upstream regulatory analysis identified CDAN1, TCOF1, and 
LMO2 as transcriptional drivers of PD-L1, enriched in high-risk individuals. In 
silico drug prediction and molecular docking suggested several PD-L1-modulating 
compounds, including ruthenium, pomalidomide, zidovudine, and lycorine. Notably, 
several of these compounds (e.g., ruthenium complexes, pomalidomide, aziridine) 
have reported anti-mycobacterial effects, which supports the reliability of our 
screening results and their potential relevance to TB regulation. In vitro 
validation demonstrated that lycorine dose-dependently upregulates PD-L1 and 
inhibits Mycobacterium tuberculosis reactivation. Together, our findings define 
a mechanistic axis in CD14- CD16+ monocytes that underpins early TB control and 
is vulnerable to PD-L1 blockade. Collectively, these findings align with the 
established notion that assessing latent tuberculosis infection before 
initiating immune-modulating therapies is essential for minimizing reactivation 
risk, and propose tractable molecular targets for preventing TB reactivation in 
immunocompromised hosts.
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BACKGROUND: The situation of drug-resistant tuberculosis in China remains 
serious and complex. The majority of the study data are still derived from the 
2,207 national survey of drug-resistant tuberculosis. In this study, we aimed to 
comprehensively characterize the prevalence of Mycobacterium tuberculosis (MTB) 
in China and update the catalogue of drug-resistant mutations while accounting 
for geographic variability.
MATERIALS AND METHODS: This study analyzed Mycobacterium tuberculosis (M. 
tuberculosis) isolates collected from 27 provinces, municipalities, and 
autonomous regions across China. All strains were analyzed for resistance to 
isoniazid, rifampicin, streptomycin, ethambutol, pyrazinamide, and quinolones 
based on the results of phenotypic drug sensitivity tests. The spatial and 
temporal distribution characteristics of drug-resistant strains were assessed 
based on the geographic origin and collection time of the isolates. The 
association between mutations and drug resistance was evaluated using mutation 
rates, positive predictive values, chi-square or Fisher's exact test p-values, 
and 95% confidence intervals.
RESULTS: 55,388 MTB strains collected from 2002 to 2024 were analyzed, among 
which 15,078 were drug-resistant, including 7,848 multidrug-resistant strains. 
The resistance rates for INH, RFP, SM, EMB, PZA, and QS were 27.67, 25.33, 
11.55, 6.19, 8.63, and 20.63%, respectively. Regional distribution patterns 
revealed that the eastern and western regions had the highest number of strains, 
but relatively low resistance rates. There was a low inflection point in 2019 
for the resistance rates of all drugs except INH, whose resistance rate 
continued to increase after 2017. A total of 754 non-synonymous mutations were 
identified, with the highest mutation rates observed in INH (32.91%), RIF 
(28.98%), and QS (14.47%). The dominant mutation sites were katG (315AGC → ACC), 
rpoB (531TCG → TTG), and gyrA (94GAC → GGC), respectively. In addition, 96 newly 
detected mutations potentially associated with drug resistance were identified, 
including ahpC (11CCG → CCG) and pncA (226ACT → CCT). Combined mutations were 
most frequently observed in rpoB + rpoB, katG + katG, and katG + inhA, with 
other double-mutation combinations also being predominant.
CONCLUSION: Our analysis demonstrates that drug-resistant tuberculosis remains a 
serious challenge in China. Newly identified resistance-conferring mutations 
should be prioritized and integrated with the specific epidemiological 
characteristics of DR-TB in China to support the development and implementation 
of rapid diagnostic technologies.
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Tuberculosis is a chronic infectious disease caused by Mycobacterium 
tuberculosis (MTB) and remains a major global public health challenge [...].
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Bacille Calmette-Guérin (BCG) remains the only licensed vaccine against 
tuberculosis (TB), administered to >100 million neonates annually. It confers 
approximately 70-80% protection against tuberculous meningitis and miliary TB in 
early childhood, under-pinning its continued use in high-burden settings. As a 
live-attenuated vaccine, however, BCG can rarely cause adverse reactions ranging 
from self-limited local lesions to life-threatening disseminated BCG disease 
(BCGosis), which almost exclusively occurs in infants with severe primary or 
acquired immunodeficiencies such as SCID, MSMD, CGD, or symptomatic HIV 
infection. Implementation of universal newborn screening for severe combined 
immunodeficiency (SCID) using the T-cell receptor excision circle (TREC) assay 
now enables prospective identification and deferral of these high-risk neonates, 
virtually eliminating fatal BCGosis. Here we synthesize global data published 
since 2010 on the clinical spectrum, immunopathogenesis, and epidemiology of 
BCG-related complications, highlighting the impact of vaccine substrain, 
administration technique, and host immune status on adverse-event rates. On the 
basis of this evidence, we propose a practical, evidence-based risk-assessment 
checklist (BCG-RAKE) to support safer vaccine deployment while preserving the 
substantial TB-control benefits of universal BCG immunization.
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OBJECTIVE: To explore the construction and application of a bundle management 
system based on feedforward control in the nursing intervention process for 
hemoptysis in pulmonary tuberculosis (TB) patients.
METHODS: This retrospective study included 112 hospitalized pulmonary TB 
patients combined with hemoptysis were collected from the Department of 
Infectious Diseases at Changde First People's Hospital between September, 2023 
to April, 2024. Patients were divided into two groups based on the nursing 
intervention they received: the control group (n=53) received standard nursing 
interventions, while the intervention group (n=59) received bundle management 
based on feedforward control. Clinical outcomes included time to stop 
hemoptysis, hospital stay duration, hemoptysis recurrence rate, incidence of 
massive hemoptysis, bronchial artery embolization surgery rate, and complication 
rates. Patient assessment measures included compliance scores, Hamilton Anxiety 
Rating Scale (HAMA) scores, and Patient Satisfaction Questionnaire-18 (PSQ-18) 
scores.
RESULTS: The intervention group had a significantly shorter time to stop 
hemoptysis compared to the control group (P <0.001). Additionally, the 
intervention group had lower recurrence rates of hemoptysis, incidence of 
massive hemoptysis, and bronchial artery embolization surgery rate compared to 
the control group (P <0.05). HAMA scores were significantly lower in the 
intervention group compared to the control group (P <0.001). Patient compliance 
and satisfaction were significantly higher in the intervention group compared to 
the control group (P <0.001). The incidence of asphyxia and mortality in the 
intervention group were both significantly lower than those in the control group 
(P <0.05).
CONCLUSION: The bundle management based on feedforward control can effectively 
prevent recurrence of hemoptysis and massive hemoptysis in patients with 
pulmonary TB. This approach can shorten the time of hemoptysis, reduce the 
incidence and mortality associated with asphyxia, improve patient compliance and 
satisfaction, and relieve patients' anxiety.
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INTRODUCTION: Tuberculosis (TB), resulting from the bacterial pathogen 
Mycobacterium tuberculosis (Mtb), continues to be a leading cause of death and 
illness globally. Mtb employs secretory proteins to avoid host immune responses 
during the infection process and is able to survive, spread and replicate within 
the hostile micro-environment. Early secreted antigenic target 6 kDa (ESAT-6), 
the major virulence factor of Mtb, plays an important role in Mtb-induced 
macrophage apoptosis, which could benefit the dissemination of Mtb. However, the 
underlying mechanism of ESAT-6 in macrophage apoptosis still unclear.
METHODS: In this research, the human monocytic leukemia cell lines (THP-1) were 
treated with Phorbol 12-myristate 13-acetate (PMA) to differentiation into M0 
macrophages, and the role of recombinant ESAT-6 in macrophage apoptosis was 
investigated using Annexin V-FITC/propidium iodide (PI) assay with Flow 
CytoMetry analysis. The small interfering RNA (siRNA) of Long non-coding RNA 
nuclear enriched abundant transcript 1 (lncNEAT1) was used to silencing the RNA 
expression of lncNEAT1. The expression level of lncNEAT1, microRNA-125b-5p 
(miR-125b-5p) and tumor necrosis factor-alpha (TNF-α) mRNA were investigated 
using RT-qPCR technique. Additionally, Western blot was used to detect the 
protein expression of TNF-α. Furthermore, the downstream regulating mechanisms 
of lncNEAT1 were investigated using bioinformatics analyses and luciferase 
reporter assays.
RESULTS: The results showed that ESAT-6 induces macrophage apoptosis in a 
dose-dependent manner via upregulation of the lncNEAT1 and lncNEAT1 can target 
miR-125b-5p, while miR-125b-5p can also target the 3'UTR (Untranslated Regions) 
of TNF-α mRNA. Moreover, inhibition of lncNEAT1 alleviated ESAT-6 induced 
macrophage apoptosis by targeting miR-125b-5p/TNF-α axis.
DISCUSSION: The results of this study indicated that ESAT-6 induces macrophage 
apoptosis by regulating lncNEAT1/miR-125b-5p/TNF-α pathway, which may provide a 
possible therapeutic target for the treatment of TB.
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RATIONALE: Early diagnosis of abdominal tuberculosis is challenging due to its 
diverse manifestations. We report a rare case of an intraperitoneal tuberculous 
abscess that mimicked a tumor, aiming to raise clinical vigilance against 
abdominal tuberculosis with atypical manifestations.
PATIENT CONCERNS: A 50-year-old man presented with a 1-month history of 
abdominal pain.
DIAGNOSES: Computed tomography imaging demonstrated a multiseptated, 
peripherally enhancing hypodense mass abutting the gastric greater curvature, 
initially suspected to be a gastrointestinal stromal tumor. Exploratory 
laparotomy uncovered a pus-filled mass attached to the gastric fundus. 
Histopathological examination of the biopsy specimens showed necrotizing 
granulomas. Polymerase chain reaction assays detected Mycobacterium tuberculosis 
DNA in the specimens. Thus, the diagnosis was determined as abdominal 
tuberculosis complicating an intraperitoneal tuberculous abscess.
INTERVENTIONS: The patient was treated with antituberculosis therapy after 
diagnosis.
OUTCOMES: The patient reported stable clinical status with no adverse effects 
during follow-ups.
LESSONS: Tuberculosis should be included in the differential diagnosis of 
intraperitoneal masses to avoid misdiagnosis and unnecessary interventions, 
particularly in high-TB-burden countries. Diagnosis is based on a multimodal 
diagnostic approach consisting of clinical manifestations, radiographic, 
histopathological and microbiological evidence.
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INTRODUCTION: Non-tuberculous mycobacteria (NTM) represent an emerging public 
health threat in China. Despite evidence of rising NTM prevalence and 
significant regional variation, comprehensive and up-to-date nationwide data on 
epidemiology, species distribution, and drug resistance patterns have been 
lacking. This study aimed to systematically evaluate the prevalence, 
geographical and temporal trends, species composition, and antimicrobial 
resistance of NTM in mainland China and Taiwan from 2013 to 2024.
METHODS: Adhering to PRISMA guidelines, this systematic review and meta-analysis 
(PROSPERO: CRD42024540102) included 43 studies (2013-2024) encompassing 17,959 
NTM isolates from 225,733 suspected TB patients. Stata software was used for 
meta-analysis with a random-effects model; publication bias was assessed via 
Egger's test and funnel plots.
RESULTS: The pooled NTM prevalence among suspected tuberculosis patients was 
11.27% (95% CI: 9.89-12.65%), with marked geographic variation: highest in 
northeast (24.18%) and southeast coastal regions (12.83%), and lowest in 
southwest (2.30%). Slowly growing mycobacteria accounted for 68.07% of isolates, 
dominated by Mycobacterium avium complex (especially M. intracellulare); rapidly 
growing mycobacteria (26.57%) were more prevalent in southern provinces, with M. 
abscessus predominant. An overall upward trend in NTM isolation was observed 
from 2009-2021, followed by a decline in 2022-2023. Widespread resistance to 
first-line antituberculosis drugs was universal, whereas clarithromycin, 
amikacin, linezolid, and clofazimine retained good activity.
CONCLUSION: NTM prevalence in China has continued to rise over the past decade 
and now exceeds many global estimates, with pronounced coastal-southern 
predominance. The persistently high resistance to standard antituberculosis 
drugs underscores the urgent need for standardized diagnostic protocols, 
mandatory NTM reporting, enhanced surveillance networks, and region-tailored 
treatment guidelines.
SYSTEMATIC REVIEW REGISTRATION: https://www.crd.york.ac.uk/prospero/, identifier 
CRD42024540102.
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The global rise of multidrug-resistant (MDR) bacterial infections has 
exacerbated the need for effective vaccines to prevent these hard-to-treat 
pathogens. Traditional vaccine approaches have achieved tremendous successes but 
often fall short for pathogens like Mycobacterium tuberculosis (TB), which 
evades host immunity through complex mechanisms, and for multidrug-resistant 
ESKAPE bacteria, where antibiotic resistance and antigenic variability 
complicate effective vaccine development. The COVID-19 pandemic spurred 
unprecedented advances in vaccine technology - particularly mRNA vaccines - 
reviving interest in novel platforms for bacterial diseases. Here we review 
next-generation vaccine strategies, focusing on nucleic acid-based platforms 
such as mRNA, DNA, and self-amplifying RNA (saRNA), as well as viral vector 
vaccines. We also examine nanoparticle technologies that serve as delivery 
systems or adjuvant platforms across these approaches. We discuss the unique 
opportunities of mRNA vaccines to induce both robust antibody and T-cell 
responses required for intracellular infections like TB, as well as the 
challenges of antigen discovery and delivery (e.g. lipid nanoparticles). Each 
platform's mechanism, immunogenic profile, current development status, and 
challenges are analyzed, including comparative insights. We highlight recent 
progress such as mRNA vaccine candidates against TB entering clinical trials and 
saRNA prototypes protecting against plague in animals. Finally, we provide a 
perspective on the future of vaccine strategies to combat antimicrobial 
resistance (AMR) - emphasizing the integration of multiple platforms, global 
collaborative efforts, regulatory pathways, and the translational hurdles that 
must be overcome to bring these next-generation vaccines from bench to bedside.
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INTRODUCTION: Tuberculosis (TB) rema\ins a major global health challenge. 
Mycobacterium avium (M. avium), a non-tuberculosis mycobacterium, causes 
pulmonary infections and can evade host immune surveillance by persisting within 
macrophages. MicroRNAs (miRNAs) are key regulators of host immunity; however, 
their roles in mycobacterial pathogenesis are not fully understood. This study 
investigated the role of miR-17-5p in macrophage-mediated immune responses 
during M. avium infection, with a focus on MAP3K2-mediated MAPK signaling.
METHODS: Differentially expressed miRNAs were identified through small RNA 
sequencing of exosomes from M. avium-infected THP-1 macrophages. Candidate 
miRNAs were validated by RT-qPCR in THP-1 derived exosomes and serum samples 
from TB patients. MAP3K2 was evaluated as a miR-17-5p target using 
bioinformatics prediction, dual-luciferase reporter assays, and expression 
analysis. Effects on immune responses and MAPK signaling were assessed using 
qPCR, ELISA, Western blotting, ROS measurement, and CFU assays.
RESULTS: miR-17-5p expression was significantly elevated in M. avium-infected 
macrophages, as well as in serum and peripheral blood mononuclear cells (PBMCs) 
from TB patients. Increased miR-17-5p suppressed MAP3K2 expression and 
attenuated MAPK signaling, reducing phosphorylation of ERK, JNK, and p38. This 
resulted in decreased production of inflammatory mediators (TNF-α, IL-6, IL-1β), 
reduced iNOS and ROS levels, and impaired bacterial clearance.
DISCUSSION: miR-17-5p promotes M. avium survival by targeting MAP3K2 and 
suppressing MAPK-dependent immune functions in macrophages. These findings 
highlight miR-17-5p as a potential diagnostic biomarker and therapeutic target 
in TB and related mycobacterial infections.
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