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BACKGROUND: This study examined the effect of prior tuberculosis infection on 
clinical outcomes in patients with good ovarian reserve.
METHODS: Based on the POSEIDON criteria, we analyzed data from 5,381 women with 
normal ovarian reserve who underwent fresh in vitro fertilization (IVF) cycles. 
Through stratified analysis, we compared the clinical characteristics, IVF 
laboratory parameters, and clinical outcomes between TB-naïve and TB-cured 
patients within POSEIDON Group 1 and Group 2.
RESULTS: TB-cured women had significantly lower pregnancy rates (OR 0.766, 95% 
CI 0.603-0.972) and clinical pregnancy rates (OR 0.710, 95% CI 0.552-0.912) 
across all ages. In Poseidon group 1, the TB-cured group exhibited an increased 
risk of ectopic pregnancy (aOR 2.641, 95% CI 1.058-6.595; P = 0.038) and reduced 
clinical pregnancy rate (77.89% vs. 86.35%, P = 0.007). In Poseidon group 2, the 
TB-cured group demonstrated impaired ovarian response: a reduction in the number 
of mature oocytes retrieved (4.94 vs. 6.05; P = 0.007). Among individuals cured 
of TB in Poseidon group 2, anti-Müllerian hormone (AMH) levels below 1.785 ng/mL 
provided optimal prediction of insufficient oocyte retrieval (< 5 oocytes; AUC 
0.764), outperforming antral follicle count (AFC; AUC 0.557) in predictive 
accuracy.
CONCLUSIONS: Prior TB is independently associated with compromised ART success 
in normo-responders through residual reproductive dysfunction, with young 
patients experiencing heightened ectopic pregnancy risk.
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The extensive progress in assisted reproductive technology has facilitated 
successful pregnancies through in vitro fertilization and embryo transfer 
(IVF-ET) for patients facing infertility. Pregnancy induces substantial 
endocrine and immune alterations that may diminish immune function, consequently 
heightening vulnerability to Mycobacterium tuberculosis (M.tb) infection or 
reactivation. Hematogenous disseminated pulmonary tuberculosis (TB), tuberculous 
meningitis, and potential congenital TB are serious complications that may arise 
after IVF-ET, posing significant risks to both maternal and fetal health. The 
clinical manifestations of TB during pregnancy frequently coincide with 
non-typical pregnancy symptoms, and the nonspecific characteristics of 
early-stage presentations render prompt diagnosis especially difficult. The 
existing literature on this subject is sparse, primarily consisting of isolated 
case studies involving individual participants, thereby yielding insufficient 
data and inadequate representations to comprehensively clarify this clinical 
emergency. This paper presents a case series of patients with normal immune 
function who developed hematogenous disseminated TB, including placental and 
central nervous system involvement, subsequent to IVF-ET. We showcased the 
multi-omic findings, including metagenomic sequencing and histopathological 
analyses, from patients with twin and singleton pregnancies and presented an 
extensive literature review. Additionally, we used metagenomic next-generation 
sequencing (mNGS) to detect pathogenic microorganisms in blood, bronchoalveolar 
lavage fluid (BALF), and cerebrospinal fluid (CSF) samples. Rare 
histopathological findings of placental TB were also documented, providing 
direct pathological evidence relevant to congenital TB. These findings expand 
the limited clinical evidence on TB following IVF-ET and underscore the 
importance of heightened clinical vigilance and multimodal diagnostic strategies 
in this high-risk population.
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D-Cycloserine (DCS) is a broad-spectrum antibiotic used to treat drug-resistant 
tuberculosis. It exerts its antimicrobial effects by inhibiting a variety of 
pyridoxal 5'-phosphate (PLP)-dependent enzymes. Recent studies indicate that 
cycloserine targets cysteine desulfurases, which are essential for iron-sulfur 
(Fe-S) cluster biogenesis. However, the mechanistic details of its effect on 
Fe-S cluster assembly are unclear. In this study, we demonstrate that 
L-Cycloserine (LCS), but not its enantiomer DCS, inhibits the cysteine 
desulfurase activity of Escherichia coli (E. coli) IscS, resulting in impaired 
Fe-S cluster biosynthesis. Liquid chromatography-mass spectrometry (LC-MS) 
analysis showed that LCS converts the IscS-bound PLP cofactor into pyridoxamine 
5'-phosphate (PMP). Importantly, LCS significantly inhibited the growth of the 
uropathogenic E. coli strain CFT073, and remained effective against 
experimentally-evolved DCS-resistant strains in synthetic human urine medium. 
Our work highlights Fe-S cluster biosynthesis as a novel antimicrobial target 
and proposes LCS as a promising alternative therapeutic agent to counteract DCS 
resistance.
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INTRODUCTION: China accounted for 6.8% of global TB cases, and most patients are 
first diagnosed in general hospitals where chest X-rays (CXR) are widely used 
for early TB detection. To facilitate diagnosis in resource-limited settings, 
our study evaluates a CNN-based AI model trained on Chinese CXR data (JF CXR-1 
v2), including its experimental application to CT localizer images.
MATERIALS AND METHODS: This retrospective study was conducted at China-Japan 
Friendship Hospital, including 290 CXR images and 433 CT localizer images from 
TB patients diagnosed between 2017 and 2021. The AI algorithm's diagnostic 
performance was assessed using sensitivity, specificity, accuracy, Kappa value, 
and AUC from ROC analysis.
RESULTS: The AI algorithm demonstrated high diagnostic performance on CXR 
images, achieving an AUC of 0.960 with 91.7% sensitivity and 92.7% specificity 
in bacteriologically confirmed TB cases. On localizer images of the chest CT, 
while the performance was more modest (AUC 0.719), a significant correlation 
between CXR and CT predictions in 105 paired cases suggests potential for 
cross-modality application with further validation.
DISCUSSION & CONCLUSIONS: The algorithm shows decent diagnostic capability for 
the CXR samples in this study. This AI algorithm developed based on CXR can, to 
some extent, identify the imaging features of pulmonary TB when applied to 
localizer images of chest CT.

Copyright: © 2026 Wei et al. This is an open access article distributed under 
the terms of the Creative Commons Attribution License, which permits 
unrestricted use, distribution, and reproduction in any medium, provided the 
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OBJECTIVE: Tuberculosis (TB) remains a global health threat, with latent 
tuberculosis infection (LTBI) serving as a critical reservoir for active TB 
transmission. Community nurses play a pivotal role in LTBI screening, yet their 
knowledge, attitudes, and practices (KAP) remain insufficiently studied. This 
study aimed to assess the KAP levels regarding LTBI screening among community 
nurses.
METHODS: A stratified random sampling study was conducted among 180 community 
nurses from eight districts in Nanjing between September 2023 and October 2023. 
Participants completed a digital questionnaire consisting of two sections: a 
general information section that collected demographic and occupational data 
(age, gender, educational level, work experience, TB screening experience, and 
training frequency) and a KAP assessment section that evaluated LTBI screening 
competencies through 25 knowledge items, 7 attitude items and 18 practice items. 
Observation indicators included knowledge scores (0-25; passing ≥ 20), attitude 
scores (7-35; passing ≥ 28), and practice scores (18-90; passing ≥ 72). 
Statistical associations between demographic variables and KAP scores were 
analyzed using independent t-tests, analysis of variance, and multivariate 
logistic regression.
RESULTS: A total of 172 valid questionnaires were analyzed (response rate: 
95.56%). Community nurses demonstrated moderate knowledge scores (median: 19/25, 
passing rate: 45.35%), strong positive attitudes (median: 34/35, passing rate: 
90.69%), and excellent practical adherence (median: 90/90, passing rate: 
97.09%). Univariate analysis revealed significant differences across age groups, 
educational levels, work experience, TB screening exposure, and training 
frequency (p < 0.05). Multivariate regression identified training frequency, 
age, TB screening experience, and education as key predictors of competency (p < 
0.05).
CONCLUSION: Community nurses demonstrated strong adherence to LTBI screening 
practices but exhibited critical knowledge gaps, particularly regarding novel 
diagnostic tools, such as recombinant TB fusion protein. By aligning training 
with evolving clinical demands, this study contributes actionable insights to 
enhance community-level TB control and strengthen global efforts to eradicate 
TB.
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Tuberculosis (TB) is a serious global health problem, and the molecular 
mechanisms underlying TB pathogenesis remain poorly understood to date. 
Differential expression of many genes is an important contributor to TB, and 
poly(A) tails have previously unrecognized regulatory roles in this process that 
may impact gene expression. In this study, we combined Poly(A)-seq and RNA-seq 
to preliminarily investigate the link between poly(A) tail length and gene 
expression regulation in TB. The results indicated that the majority of genes 
harbor a longer poly(A) tail in TB, and the transcript levels of these genes 
were likely to be precisely regulated by poly(A) tail length. Notably, we 
identified 22 immune/inflammation-related genes that exhibited significant 
variations in both poly(A) tail length and expression levels. Furthermore, we 
focused on CHI3L1, associated with a robust antibacterial response, and 
experimentally validated its poly(A) tail length and expression level, showing 
that alterations in CHI3L1 poly(A) tail length affect gene expression, which may 
be important for Mycobacterium tuberculosis infection. In conclusion, this study 
generates hypotheses about post-transcriptional regulation in TB granulomas and 
may contribute potential strategies and ideas for future TB control.
IMPORTANCE: Tuberculosis (TB), caused by Mycobacterium tuberculosis (Mtb), 
remains a global health challenge, with granulomas-its defining 
histopathological feature-playing a crucial role in the host's defense and 
patient outcomes. While poly(A) tail processing, a critical post-transcriptional 
regulator of RNA lifecycle events, has been studied in diseases like repeat 
expansion disorders, its role in TB pathogenesis remains unexplored. This study 
is the first to integrate Poly(A)-seq and RNA-seq to investigate the 
significance of poly(A) tail length regulation in tuberculosis granulomas. Our 
findings provide new insights into Mtb pathogenesis and the human immune 
response, and offer promising avenues for developing targeted host-directed 
therapeutic strategies.
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Tuberculosis (TB), including drug-resistant forms, is a significant global 
health issue requiring accurate and rapid diagnostic tools. Traditional 
diagnostic methods suffer from low sensitivity and slow results, while nucleic 
acid amplification tests (NAATs) like Xpert MTB/RIF provide faster but 
incomplete solutions. Targeted next-generation sequencing (tNGS) has the 
potential to simultaneously detect Mycobacterium tuberculosis, drug resistance 
mutations, and co-infecting pathogens. This study evaluates the effectiveness of 
tNGS for TB detection across various pulmonary and extrapulmonary TB samples. We 
retrospectively enrolled 159 patients with suspected TB at Kunming Third 
People's Hospital. Specimens included 126 pulmonary and 33 extrapulmonary 
samples. All samples underwent tNGS, and results were compared against 
conventional microbiological tests and NAATs. tNGS demonstrated high diagnostic 
sensitivity for both pulmonary TB and extrapulmonary TB, achieving 83.9% 
sensitivity in bronchoalveolar lavage fluid, 89.5% in sputum, and 100% in 
extrapulmonary samples. tNGS showed an 83.3% agreement with Xpert in detecting 
rifampicin resistance. Additionally, tNGS also identified 22 drug resistance 
mutations, which are critical for predicting multidrug-resistant TB and 
pre-extensively drug-resistant TB. Additionally, tNGS effectively detected 
co-infecting respiratory pathogens, enhancing the understanding of complex TB 
cases. tNGS offers a highly sensitive and comprehensive approach for detecting 
TB and drug resistance, outperforming traditional methods in both pulmonary and 
extrapulmonary samples. It effectively identifies co-infections, providing a 
holistic view that enhances patient management, particularly in cases involving 
multidrug-resistant strains. These findings underscore tNGS's potential to 
improve TB diagnostics and patient management through faster and more precise 
detection methods.IMPORTANCETuberculosis (TB) continues to be a leading cause of 
morbidity and mortality worldwide, particularly among marginalized populations. 
Timely and accurate diagnosis of TB, particularly extrapulmonary TB, remains 
challenging in low-resource settings, primarily due to non-specific clinical 
presentations that hinder early suspicion, along with limitations in both 
diagnosis and drug resistance detection. Additionally, targeted next-generation 
sequencing can identify co-infections with other clinically relevant pathogens, 
providing a more comprehensive understanding of each patient's infectious 
profile. By leveraging advanced sequencing technologies, our findings highlight 
a powerful diagnostic approach that can improve TB diagnosis, support 
appropriate treatment strategies, and may increasingly benefit patients in 
underserved settings as sequencing platforms become more accessible and costs 
continue to decrease.
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OBJECTIVE: Active tuberculosis (ATB) largely relied on clinical diagnosis 
because of the limited sensitivity of microbiologic testing. We assessed whether 
complete blood cell count (CBC)-derived ratios could assist in ATB diagnosis and 
risk assessment.
METHODS: This study enrolled 305 people with ATB and 171 healthy controls (HC) 
to evaluate the diagnostic efficiency of CBC-derived ratios for ATB by receiver 
operating characteristic curves and validated in a multi-center rheumatic 
disease (RD) cohort, in which a nested case-control study was designed to reveal 
the relationship between CBC-derived ratios and risk of developing ATB.
RESULTS: Platelet, monocyte, and neutrophil count increased, but lymphocyte 
count decreased, thereby, platelet-to-lymphocyte ratio (PLR), 
monocyte-to-lymphocyte ratio (MLR), and neutrophil-to-lymphocyte ratio (NLR) 
were elevated significantly in people with ATB compared to HC, the similar 
tendency was shown between people with post- and pre-the onset ATB. These 
indices were restored after anti-tuberculosis treatment. Moreover, PLR, MLR, 
NLR, especially combining monocyte count, PLR, and NLR (area under the curve 
(AUC) = 0.916, P < 0.001) exhibited good diagnostic efficiency for ATB. 
Additionally, people with RD concomitant ATB demonstrated a similar tendency of 
CBC-derived ratios but their diagnostic efficiency for ATB was limited in the RD 
population. Interestingly, the risk of developing ATB of people with 
PLR ≥ 130.27 was higher by 23.761-fold than those with PLR < 130.27 in this 
population within one year.
CONCLUSION: CBC-derived ratios have limited standalone diagnostic value in RD 
populations (AUC = 0.637) but may aid risk stratification. CBC-derived ratios 
should be considered complementary tools, not replacements, for microbiological 
tests, particularly in resource-limited settings or to prompt further definitive 
testing.
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Tuberculosis and diabetes mellitus co-morbidity (TB_DM) poses harmful for human health and not conducive to early control. The gut microbiota has been proven to play an important role in a variety of diseases. In this study, we investigated the characteristics of the intestinal flora according to 16s rRNA sequencing results in their fecal samples in TB_DM, screened out independent bacterial genera to determine their diagnostic alone and in combination and explore their biological functions. A total 128 patients of 40 patients with diabetes mellitus (DM group), 40 patients with tuberculosis (TB group), 48 patients with TB_DM who met inclusion and exclusion criteria and 40 healthy persons as control group (HC group). We found that the sparse curves of the four groups were stable. The OTU analysis showed the most genus classification in the HC group and the least ones in the TB_DM group. Compared with the HC group, the α and β diversity were significantly decreased in the DM, TB and TB_DM group, particularly in TB_DM group. In the screening of independent genera, top 14 differential genera were found between the DM and the TB_DM group and top 18 ones between the TB and the TB_DM group.The top 3 bacterial genera Enterococcus, Flavonifractor and Romboutsia between DM and TB_DM groups were identified for analyzing diagnostic efficacy. The AUC, 95%CI, sensitivity and specificity were 0.742, 0.638~0.846, 64.58% and 80.00% in Enterococcus; 0.663, 0.547~0.779, 75.00% and 60.00% in Flavonifractor; 0.646, 0.530~0.762, 54.17% and 77.50% in Romboutsia and 0.835, 0.752~0.918, 79.17% and 75.00% in combined them, respectively. Also, the top 3 different genera Paeniclostridium, Dialister, and Lachnospira were found between TB and TB_DM groups for evaluating above diagnostic efficacy. The AUC, 95%CI, sensitivity and specificity were 0.716, 0.607~ 0.824, 81.25% and 57.50% in Paeniclostridium; 0.689, 0.575~0.803, 87.50% and 50.00% in Dialister; 0.672, 0.557-0.786, 83.33% and 55.00% in Lachnospira; and 0.914, 0.853 ~ 0.975, 85.42% and 85.00% in combined them, respectively. PICRUSt2 analysis indicated that differentially expressed genes (DEGs) predominantly influenced porphyrin and chlorophyll metabolism, pantothenate and CoA biosynthesis, as well as D-alanine metabolism between the DM and TB_DM groups. Furthermore, the DEGs were primarily associated with porphyrin and chlorophyll metabolism, Alzheimer's disease and carotenoid biosynthesis when comparing the TB group to the TB_DM group. Our results provide key insights into the intestinal flora diversity, function and its independent genus in distinguishing TB_DM, TB and DM patients.
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OBJECTIVES: To estimate tuberculosis (TB) incidence trends in the high-altitude 
Xizang, China, and to explore the key intervention strategies on achieving the 
WHO 2030 TB control target.
DESIGN: We developed a susceptible-exposed-infectious-recovered transmission 
model using routinely reported TB surveillance data from 2004 to 2022. 
Scenario-based simulations were conducted to project future TB incidence under 
alternative intervention strategies. Model assumptions are as follows: (1) a 
stable population, (2) lifelong vaccine-induced immunity, (3) infectiousness of 
active TB cases, (4) relapse risk after recovery and (5) homogeneous mixing 
within the population.
SETTING: Seven prefectures of Xizang Autonomous Region on the Tibetan Plateau, 
China.
PARTICIPANTS: An estimated population of approximately 3 million individuals 
residing in Xizang.
INTERVENTIONS: We assessed the epidemiological impact of four interventions 
implemented independently: increasing vaccine efficacy rate, reducing 
transmission rates of susceptible individuals, decreasing progression rate from 
latent TB infection to active disease and reducing relapse rate among 
successfully treated patients, compared with continuation of current control 
measures.
RESULTS: The estimated basic reproduction number (R0 ) for TB in Xizang was 0.39 
(95% CI 0.21 to 0.71) in the absence of additional interventions, which was the 
highest among all regions of China. Model simulations indicated that all four 
evaluated interventions were each likely to reduce TB incidence, but only 
reducing the latent-to-active TB progression had a substantial effect. A 50% 
reduction in the progression rate was predicted to lower TB incidence from 66.56 
(62.00-70.11) to 40.54 (37.15-43.77) cases per 100 000 population, meeting the 
WHO 2030 TB control target.
CONCLUSION: Targeted management of individuals with latent TB infection should 
be strengthened to substantially reduce TB transmission in high-altitude areas.

© Author(s) (or their employer(s)) 2026. Re-use permitted under CC BY-NC. No 
commercial re-use. See rights and permissions. Published by BMJ Group.
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Stenotrophomonas is a significant opportunistic pathogen associated with high 
attributable mortality. Notably high isolation rates and species diversity have 
been observed among tuberculosis patients in Beijing, China. To determine its 
infection/colonization rate and characteristics in non-TB patients, we conducted 
a study utilizing a sensitive pre-enrichment PCR assay on pharyngeal swabs from 
inpatients in the Department of Infectious Diseases. Three Stenotrophomonas 
strains were isolated from 143 samples (2.10%), and positive cases shared common 
characteristics-advanced age, invasive procedures, repeated hospitalizations, 
and broad-spectrum antimicrobial exposure-which are established risk factors for 
Stenotrophomonas maltophilia infection. Both the isolation rate and common 
characteristics differed from those of TB patients. Notably, three isolates were 
identified via average nucleotide identity (ANI) as S. geniculate and S. muris, 
but both species were misidentified as S. maltophilia by matrix-assisted laser 
desorption/ionization time-of-flight (MALDI-TOF) mass spectrometry, despite 
achieving reliable identification scores (≥2.0). This misidentification likely 
explains the exclusive focus on S. maltophilia and the underestimation of other 
species absent from MALDI-TOF databases. Antibiotic susceptibility testing 
showed general susceptibility to quinolones, tigecycline, chloramphenicol, and 
trimethoprim-sulfamethoxazole and partial susceptibility to ceftazidime and 
ceftazidime/avibactam. Notably, a strain susceptible to ceftazidime and 
moxifloxacin was isolated from a patient treated with these agents. In 
conclusion, this study underscores the necessity of developing alternative rapid 
molecular methods with ANI-equivalent resolution for Stenotrophomonas, alongside 
expanding mass spectral databases and reevaluating the clinical significance and 
resistance profiles of the Stenotrophomonas species.
IMPORTANCE Compounding its inherent pathogenicity, Stenotrophomonas adversely impacts co-infecting pathogens and is associated with high attributable mortality and multidrug resistance. This study demonstrates that through enrichment and PCR of throat swab samples, this elusive pathogen-frequently undetected in routine clinical testing-can be identified with high sensitivity, providing crucial diagnostic alerts for clinicians, particularly in critically ill and etiology-unknown patients. Our analysis reveals that the risk factors for Stenotrophomonas 
positivity differ between general infectious disease inpatients and tuberculosis 
patients. Furthermore, our findings highlight a critical issue of species 
misidentification by routine microbiological methods, which has obscured the 
true clinical significance and resistance profiles of Stenotrophomonas species.
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Tuberculosis, caused by Mycobacterium tuberculosis, remains a major global 
health threat largely due to the pathogen's remarkable ability to subvert host 
immune defenses. A key mechanism of this subversion is the type VII secretion 
systems, particularly the Esx-5 subsystem. The Esx-5 secretion system secretes 
substrates that are hypothesized to function as effector proteins, orchestrating 
host immune modulation and influencing the outcome of M. tuberculosis 
infections. While EsxN is a confirmed secreted effector of ESX-5, its precise 
biological function remains unknown. Our research aims to fill this gap by 
investigating how EsxN manipulates host innate immunity, particularly through 
the cGAS-STING axis. EsxN was overexpressed in Mycobacterium smegmatis (Ms_EsxN) 
using an acetamide-inducible vector. Wild-type and ISG15-deficient THP-1 
macrophages were infected with Ms_EsxN or control strains (MOI = 10). Bacterial 
intracellular survival was quantified by CFU assay. Host cell viability was 
assessed via the CCK-8 kit. Cytosolic double-stranded DNA (dsDNA) was visualized 
using PicoGreen staining and confocal microscopy. Transcriptomes of infected 
cells were analyzed by RNA-seq. Type I interferon (IFN-I)/cytokine responses and 
pathway activation were validated by RT-qPCR and immunoblotting 
(TBK1/phospho-TBK1 [p-TBK1], IRF3, ISG15, IL-1β). ISGylation was detected by 
ubiquitin-like modifier blotting. Statistical significance was determined by 
Student's t-test (P < 0.05). We demonstrate that the Esx-5 substrate EsxN 
(Rv1793) is a key M. tuberculosis virulence effector that drives immune evasion 
by hijacking the cGAS-STING-ISG15 axis. EsxN overexpression exhibited enhanced 
intracellular survival in human macrophages without affecting host viability. 
Crucially, EsxN triggers increased dsDNA leakage into the cytoplasm, amplifies 
IFN-I responses, and suppresses pro-inflammatory cytokines, enhancing bacterial 
intracellular survival. ISG15 deficiency abolished EsxN-driven effects, 
revealing that ISG15-dependent ISGylation is essential for this immune evasion. 
Our study uncovers a novel immune evasion strategy wherein M. tuberculosis 
exploits host DNA-sensing machinery to amplify immunosuppressive IFN-I responses 
via EsxN-ISG15 crosstalk, which suggests targeting ISG15 as a potential 
host-directed therapy against tuberculosis.
IMPORTANCE Tuberculosis (TB) remains one of the world's deadliest infectious diseases, killing over a million people annually. A major challenge in treating TB is understanding how the Mycobacterium tuberculosis evades our immune defenses to survive inside human cells. This study reveals that an M. tuberculosis protein, EsxN, acts as a "molecular trickster" by hijacking a key immune pathway-cGAS-STING and weakens the body's ability to control TB infection, allowing the bacteria to survive better. Crucially, we identified ISG15 as an essential partner in this evasion strategy. These findings expose a hidden weapon used by M. tuberculosis and highlight ISG15 or DNA leakage as promising targets for new host-directed 
therapies.
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Background: Rifampicin-resistant tuberculosis (RR-TB) remains a major  public health threat. Nine-month, all-oral regimens containing bedaquiline  (Bdq) and linezolid (Lzd) have shown high cure rates, but evidence on the  durability of results beyond 24 months and long-term linezolid-induced  neurotoxicity is limited.
Methods: We conducted a multicentre, prospective cohort study  (MDR-Chin) involving 124 adults with culture-confirmed MDR/RR-TB or  pre-extensively drug-resistant tuberculosis (pre-XDR-TB) enrolled between  May 2020 and July 2022. Patients received one of four nine-month, all-oral  regimens containing Lzd (600 mg/day). We assessed outcomes 36 months  after treatment completion. The primary efficacy outcome was a favourable outcome (absence of failure, relapse, or death). The safety outcome was persistent, clinician-confirmed Lzd-related neuropathic/visual symptoms present for at least 24 months. 
Results: At 36 months after treatment completion, 111 of 124 participants  (89.5%, 95% CI 82.9–93.8) achieved a favourable outcome. No significant  differences in favourable outcomes were observed between the four regimens (log-rank p>0.05). Overall, 28 out of 124 patients (22.6%) reported at least one persistent linezolid-related neuropathic or visual symptom. The most frequent symptom was foot numbness (22/124; 17.7%). 
Conclusion: In this non-randomised multicentre cohort, nine-month all-oral therapy for RR-TB demonstrated durable three-year outcomes. However, linezolid-related persistent neuropathy remained common and warrants proactive mitigation, including optimisation to reduce cumulative linezolid exposure or adoption of linezolid-sparing alternatives when feasible. 
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Background: Diabetes mellitus co-morbidity with tuberculosis (DM+TB) as one of the common complications associated with diabetes mellitus (DM) has been verified harmful to human health. Few studies have focused on CXCL8 in DM+TB co-morbidity patients. The objective of this study was to investigate the auxiliary diagnostic value of CXCL8 in patients with DM+TB in peripheral blood.
Methods According to the inclusion and exclusion criteria, 49 DM, 45 DM+TB were enrolled as the experimental group. Fifty-eight healthy people were enrolled as the healthy control (HC) group. IFN γ, IL-2, and other clinical indicators were obtained from the clinical laboratory. ELISA, flow cytometry, RT-qPCR and in vitro stimulation (Mycobacterium tuberculosis and glucose) were used to detect the expression of CXCL8 and related receptors in plasma and peripheral blood mononuclear cells (PBMCs). Spearman correlation analysis was used to analyze the correlation of plasma CXCL8 with disease specific cytokines and neutrophil-related indicators in patients with DM+TB. The receiver operating characteristic (ROC) curve was used to analyze the sensitivity and specificity of CXCL8 alone or in combination with cytokines in the diagnosis of DM+TB.
Results Plasma CXCL8 expression in DM patients was significantly higher than that of HC subjects. Compared with DM group, the expression of CXCL8, CXCR1 and CXCR2 of DM+TB was significantly increased while the expression of CXCL8 on PBMCs was not significantly different. In DM+TB, plasma CXCL8 expression was positively correlated with IFN-γ and IL-2. Cases with high CXCL8 expression were significantly associated with the higher WBC count/higher NEC percentage/higher NEC count. In addition, correlation analysis showed that CXCL8 expression was closely related to white blood cells or neutrophils in the DM+TB group. ROC analysis showed that CXCL8 alone distinguished DM and DM+TB with a sensitivity of 65.31%, a specificity of 68.89% and an AUC of 0.7265 (95%CI: 0.6225-0.8306). CXCL8 combined with IFN-γ and IL 2 had a sensitivity of 89.80%, a specificity of 88.89% and an AUC of 0.9175 (95%CI: 0.8475-0.9874) in distinguishing DM from DM+TB.
Conclusions Plasma CXCL8 could better distinguish DM and D M+TB patients and was correlated with IL-2, IFN-γ and neutrop hil related indicators in DM+TB patients. CXCL8 alone, as well as in combination with cytokine markers, showed better diagnos tic efficacy, thus providing a laboratory auxiliary diagnostic indic ator for DM+TB patients.
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The limited protection afforded by Bacille Calmette-Guérin (BCG) against 
pulmonary tuberculosis (TB) underscores the critical need for novel vaccine 
strategies. Alveolar macrophages (AMs), as the primary sentinel cells 
encountering inhaled Mycobacterium tuberculosis (Mtb), play a decisive role in 
early infection outcomes, yet their potential as a direct vaccine target remains 
largely untapped. Here, we developed a chimpanzee adenovirus vaccine expressing 
the Mtb antigen Rv1471 (rAd-Rv1471), which we previously identified for its 
unique capacity to induce innate immune memory. In murine models, intranasal 
rAd-Rv1471 administration reprogrammed AMs into a trained state, characterized 
by enhanced production of pro-inflammatory cytokines, elevated surface 
expression of MHC II and CD86, and improved cell-intrinsic control of 
intracellular mycobacterial growth. Transcriptomic analysis revealed 
upregulation of key immunometabolic pathways, including Akt/mTOR/HIF-1α 
signaling and glycolysis. Concurrently, intranasal rAd-Rv1471 administration 
induced potent antigen-specific, polyfunctional T cells in the lung. This dual 
engagement of innate and adaptive immunity conferred significant protection 
against aerosol Mtb challenge. Furthermore, rAd-Rv1471 acted as an effective 
heterologous booster, enhancing protection in BCG-primed mice. Our findings 
establish rAd-Rv1471 as a synergistic mucosal vaccine candidate that 
concurrently induces trained immunity in AMs and polyfunctional T-cell 
responses, highlighting a promising dual-targeting strategy for next-generation 
TB vaccines.
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Tuberculosis (TB) remains the leading cause of mortality caused by a single 
infectious agent. Targeted next-generation sequencing (tNGS) has become a 
promising molecular method for TB diagnosis, but its accuracy and application 
for non-sputum specimens still remain unexplored. In this multicenter 
prospective lab-developed assay, 701 participants from five designated TB 
hospitals from different provinces in China were recruited. Non-sputum specimens 
were collected for tNGS, Xpert Mycobacterium tuberculosis (MTB)/RIF (Xpert), and 
culture tests. The diagnostic accuracy of tNGS for TB patients was evaluated 
compared with the microbiological reference standard (MRS). Phenotypic drug 
susceptibility tests (DSTs) were conducted using culture-positive isolates and 
employed to assess the accuracy of tNGS for detecting drug resistance. We found 
that the tNGS assay exhibited high diagnostic accuracy with sensitivity and 
specificity of 93.4% (95% CI, 91.5%-95.2%) and 93.2% (95% CI, 91.3%-95.0%) when 
utilizing MRS as the gold standard. The diagnostic performance of tNGS was 
robust regardless of specimen types and clinical symptoms. tNGS also showed a 
detection potential for other coinfecting respiratory pathogens. More than 90% 
of tNGS-positive individuals gained drug susceptibility results, which were 
mainly dependent on bacterial loads. Compared with phenotypical DSTs, tNGS had 
high sensitivities and specificities for the detection of rifampicin, isoniazid, 
streptomycin, ethambutol, and levofloxacin resistance. Our findings illustrated 
that tNGS assay is a rapid and highly sensitive test for TB diagnosis and 
simultaneous detection of drug resistance in non-sputum specimens. Its accuracy 
gain compared with conventional methods is most remarkable in TB patients with 
low bacterial loads.
[bookmark: _GoBack]IMPORTANCE Tuberculosis (TB) diagnosis still remains challenging, especially in non-sputum patients. Nanopore-based targeted next-generation sequencing (tNGS) is a promising technology for the detection of TB cases and drug resistance, which has capacities to provide a panel of drug resistance profiles. The purpose of this study is to explore the diagnostic performance of tNGS for non-sputum specimens from five designated TB hospitals from different regions in China. Compared with the microbiological reference standard (MRS), tNGS exhibited high sensitivity and specificity, which are associated with bacterial loads in samples. Meanwhile, tNGS has capacities to detect coinfecting respiratory pathogens and produce drug-resistant profiles. Therefore, our findings suggested that tNGS is an alternative method for the diagnosis of non-sputum TB patients.CLINICAL TRIALSThis study is registered with Chinese Clinical Trial Registry as ChiCTR2400088518.
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Background: Research on the economic burden of pediatric tuberculosis (TB) remains scarce. This study aims to investigate the hospitalization characteristics, direct medical expenses, and key determinants of hospitalization costs in pediatric TB patients.
Methods: We conducted a retrospective analysis of the hospitalization information system of a tertiary specialized tuberculosis hospital in Hubei Province, China. We extracted hospitalization records of pediatric TB patients aged 0–14 years who were admitted between January 2018 and December 2022. Multivariable logistic regression analysis was employed to analyze the determinants of hospitalization expenses, using a binary outcome variable defined by whether the total hospitalization cost exceeded the median value. 
Results: A total of 401 hospitalized pediatric TB cases were enrolled, with patients aged 0–4 years, 5–9 years, and 10–14 years accounting for 19.9%, 15.5%, and 64.6%, respectively. The median total hospitalization cost was 10608 CNY (1485 USD), and the median out-of-pocket expense was 9248 CNY (1295 USD). Notably, the 10–14 years group had significantly higher median total hospitalization cost (12963 CNY, 1815 USD) and median out-of-pocket expense (10431 CNY, 1460 USD) than the 0–4 years group (8539 CNY, 1195 USD; 8124 CNY, 1137 USD, respectively) and 5–9 years group (8192 CNY, 1147 USD; 7180 CNY, 1005 USD, respectively, all P< 0.0001). Multivariable logistic regression analysis revealed that older age (10-14years: OR=3.18, 95%CI: 1.02 9.90), surgical treatment (OR=10.66, 95%CI: 4.91-23.13), multiple hospitalizations (2 hospitalizations: OR=6.13, 95%CI: 2.43-15.51; ≥3 hospitalizations: OR=17.81, 95%CI: 3.96-80.03), and longer hospital stays (OR=11.04, 95%CI: 5.55-21.96) significantly increased hospitalization expenses. 
Conclusions: Pediatric TB patients experience significant economic burden due to high overall hospitalization costs and substantial out-of pocket expenses. Targeted interventions are urgently needed, including expanding medical insurance coverage for pediatric-specific anti-TB drugs and diagnostic items, and standardizing clinical diagnosis and treatment processes to reduce unnecessary medical expenditures.

DOI: 10.1186/s12879-026-12932-4
PMID: 41731440

18. FASEB J. 2026 Feb 28;40(4):e71549. doi: 10.1096/fj.202503899R.

Mitochondrial-Localized FABP4 Inhibits Ferroptosis-Dependent Mycobacterium 
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Mycobacterium tuberculosis (Mtb) is an intracellular parasitic pathogen that 
infects humans and potentially causes tuberculosis. In addition, emerging 
evidence suggests that Mtb infection can elicit distinct immune responses in 
different subcellular organelles; however, the underlying molecular mechanisms 
remain poorly understood. In this study, we determined that Mtb infection can 
suppress the expression of mitochondrial-localized fatty acid-binding protein 4 
(FABP4), promote lipid peroxidation, and induce ferroptosis, thereby 
facilitating the intracellular proliferation and dissemination of the pathogen. 
Upon overexpressing mitochondrial FABP4, we discovered that the downregulation 
of PPARG coactivator 1 alpha (PGC-1α) and uncoupling protein 2 (UCP2) induced by 
Mtb infection were inhibited, resulting in lower mitochondrial superoxide 
levels, reduced reactive oxygen species levels, and suppressed lipid 
peroxidation. In addition, FABP4 overexpression in mitochondria resulted in 
normalization of the expression of ferroptosis marker glutathione peroxidase 4, 
thereby suppressing the proliferation of Mtb and the resulting cellular damage. 
In summary, our findings provide new insights into the molecular mechanisms of 
tuberculosis pathogenicity, suggesting that studying the immune responses 
elicited by pathogen infection in different organelles holds significant 
potential for guiding future research.
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BACKGROUND: Linezolid is essential for drug-resistant tuberculosis (DR-TB) 
treatment but causes frequent hematological toxicity. We developed a 
time-dependent nomogram to predict this risk.
METHODS: A prospective cohort of 201 patients with DR-TB receiving linezolid 
(600 mg/day) was enrolled. Blood trough concentration (Cmin) and clinical 
variables were measured. Multivariable Cox regression identified predictors, 
with a nomogram constructed to estimate toxicity probability at 1, 3, and 
6 months. Model performance was assessed via calibration curves, C-index, and 
time-dependent area under the curve (AUC).
RESULTS: Ninety-six patients (47.8%) developed hematological adverse events 
(anemia: 26.4%, leukopenia: 14.4%, thrombocytopenia: 7.0%). Five predictors were 
significant: Cmin > 2.08 mg/L [Hazard Ratio (HR) = 2.87, p < 0.001]; lower 
baseline white blood cells (HR = 0.84, p = 0.003), hemoglobin (HR = 0.99, 
p = 0.033), and creatinine clearance rate (HR = 0.99, p = 0.001); and initial 
treatment (HR = 0.56 vs. retreatment, p = 0.011). The nomogram showed good 
discrimination (C-index = 0.73) and calibration. Time-dependent AUCs were 0.74 
(1-month), 0.79 (3-month), and 0.80 (6-month). Internal validation via 
bootstrapping (1000×) confirmed robustness.
CONCLUSIONS: This nomogram, integrating Cmin with baseline clinical factors, 
enables early identification of patients with DR-TB at high risk for 
hematotoxicity and could guide pre-emptive interventions. However, external 
validation is required to confirm its generalizability before widespread 
clinical implementation.
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OBJECTIVE: To investigate the nutritional risk status of patients with 
tuberculosis complicated with type 2 diabetes mellitus (TB-T2DM) and analyze the 
related influencing factors.
METHODS: A retrospective study was conducted on adult patients (aged ≥18 years) 
with tuberculosis complicated with type 2 diabetes mellitus who were 
hospitalized in the Tuberculosis Department of Changsha Central Hospital from 
January to December 2024. A total of 196 patients were included in this study. 
The general demographic characteristics, nutritional indicators, immune 
indicators, clinical-related indicators of the research subjects, as well as the 
scores of Nutritional Risk Screening 2002 (NRS-2002) were collected. To analyze 
the nutritional risk status of patients with different types of tuberculosis, 
and a multivariate logistic regression model was used to analyze the influencing 
factors of nutritional risk.
RESULTS: Among the 196 patients, 46.43% were found to have nutritional risk. 
When categorized by tuberculosis diagnosis type, among the 179 patients with 
pulmonary tuberculosis combined with type 2 diabetes mellitus (PTB-T2DM), 48.60% 
had nutritional risk, while among the 17 patients with extrapulmonary 
tuberculosis combined with type 2 diabetes mellitus (EPTB-T2DM), 23.53% had 
nutritional risk. Multivariate logistic regression analysis showed that albumin, 
neutrophil to lymphocyte ratio, glycated hemoglobin, and body mass index 
(24.0-27.9 kg/m2) were independent influencing factors for TB-T2DM.
CONCLUSION: Patients with TB-T2DM have a relatively high proportion of 
nutritional risk. Both nutritional and immune indicators have an impact on the 
occurrence of nutritional risk. In the clinical treatment process, more 
attention should be paid to the nutritional status of patients in order to 
reduce recurrence and improve prognosis.
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BACKGROUND: Recent research on the use of the MPT64 antigen of Mycobacterium 
tuberculosis (MTB) in tuberculosis diagnosis has intensified. However, its 
detection in bronchoalveolar lavage fluid (BALF) has not been previously 
documented. This study aims to fill that gap.
METHODS: We included a total of 176 patients, divided into a pulmonary 
tuberculosis (PTB) group of 104 cases and a non-tuberculosis (Non-TB) group of 
72 cases as the control group. The PTB group includes 59 with bacteriologically 
confirmed PTB (BC-PTB) and 45 with clinically diagnosed PTB with negative 
pathogens (CD-PTB). The concentrations of MPT64 antigens were detected by 
enzyme-linked immunosorbent assay (ELISA). Optimal cut-off values were 
determined by receiver operating characteristic (ROC) curves to evaluate antigen 
diagnostic capability for active PTB, compared with acid-fast bacilli (AFB) and 
Xpert MTB/RIF.
RESULTS: Xpert MTB/RIF Ct values and MPT64 concentration show significant 
negative correlation (R = -0.719, P < 0.0001), AFB and MPT64 concentration show 
significant positive correlation (R = 0.777, P < 0.0001). MPT64 showed a 
sensitivity of 59.62% (95% CI: 50.01-68.54%) in 104 cases, significantly higher 
than AFB (26.92%, P < 0.001) and slightly higher than Xpert MTB/RIF (56.73%, P = 
0.673). Its specificity was 88.89% (95% CI: 79.58-94.26%), lower than both AFB 
and Xpert MTB/RIF (100%, P = 0.006). Sensitivities for BC-PTB and CD-PTB were 
64.41% (95% CI: 51.66-75.40%) and 53.33% (95% CI: 39.08-67.06%), respectively, P 
= 0.314.
CONCLUSION: The use of ELISA to detect the MPT64 in BALF may serve as an 
important supplementary diagnostic method for pulmonary tuberculosis, 
particularly for bacterial-negative pulmonary tuberculosis.
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OBJECTIVE: This study aims to evaluate the association between peripheral blood 
CD4+ T-lymphocyte count and magnetic resonance imaging (MRI) features of 
intracranial parenchymal tuberculomas in patients diagnosed with hematogenous 
disseminated pulmonary tuberculosis.
METHODS: A retrospective analysis was conducted on patients diagnosed with 
hematogenous disseminated pulmonary tuberculosis accompanied by intracranial 
parenchymal tuberculomas. Patients were categorized into two groups based on MRI 
findings: those demonstrating perilesional edema (edematous type) and those 
without (non-edematous type). Demographic data, clinical symptoms, peripheral 
blood T-lymphocyte subsets, and additional MRI features were compared between 
the two groups.
RESULTS: Among 144 patients included in the analysis, 56 were classified into 
the edematous group and 88 into the non-edematous group. The frequency of 
headache was higher in the edematous group (60.7%) compared to the non-edematous 
group (40.9%). The median age was lower in the edematous group [27.0 years (IQR: 
20.8, 42.0)] relative to the non-edematous group [33.5 years (IQR: 24.0, 51.0)]. 
A higher proportion of female patients was also observed in the edematous group 
(55.4%), compared to the non-edematous group (35.2%). Univariate analysis 
indicated that female sex, elevated peripheral blood CD3+ T-lymphocyte count, 
and elevated CD4+ T-lymphocyte count were significantly associated with the 
presence of perilesional edema [Odds ratio (OR) = 2.28 (95% Confidence Interval 
(CI): 1.15-4.522); OR = 1.001 (95% CI: 1.000-1.002); OR = 1.002 (95% CI: 
1.000-1.003)], respectively. In multivariate analysis, elevated CD4+ 
T-lymphocyte count remained an independent predictor of perilesional edema 
[OR = 1.001 (95% CI: 1.000-1.002)]. On contrast-enhanced MRI, ring-enhancing 
lesions were more frequently observed in the edematous group (76.8%), compared 
to the non-edematous group (25%).
CONCLUSION: In patients with hematogenous disseminated pulmonary tuberculosis 
and concurrent intracranial tuberculomas, higher peripheral CD4 + T-lymphocyte 
counts are independently associated with the presence of perilesional edema and 
a greater likelihood of ring-like enhancement on MRI.
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Background/Objectives: Tuberculosis (TB) remains a major global health threat. 
Current administration methods for anti-TB drugs, including oral or intravenous, 
suffer from systemic side effects, low lung distribution, and poor patient 
compliance. Dry powder inhalers (DPIs) offer a promising alternative. This study 
investigates the aerodynamic performance of co-spray-dried DPIs containing 
rifampin or pyrazinamide and amino acids by using machine learning. Methods: 
Firstly, 72 formulations were prepared by varying drug-amino acid combinations, 
molar ratios, and spray-drying parameters. Subsequently, the aerodynamic 
performance of all 72 formulations was evaluated using a Next Generation 
Impactor, and the solid-state characterizations of optimal DPIs were carried 
out. Finally, four machine learning (ML) models were successfully developed and 
were utilized to predict the fine particle dose (FPD), FPF, MMAD, and geometric 
standard deviation (GSD) of DPIs based on the high-quality in-house data above. 
Results: Key results showed that the aerodynamic performance of DPIs was highly 
dependent on the specific drug-amino acid combination, with rifampin-L-lysine 
acetate and pyrazinamide-L-leucine formulations achieving the highest fine 
particle fraction (FPF, 73.37%, 87.74%) and optimal mass median aerodynamic 
diameter (MMAD, 2.59 µm, 1.88 µm). Notably, XGBoost (v3.1.3) exhibited the best 
predictive performance, with R2 values ranging from 0.894 to 0.991 in the 
testing set for the four prediction tasks. Meanwhile, SHapley Additive 
exPlanations (v0.50.0) was used for model interpretability analysis. The 
molecular weights and LogP of the drug and amino acid were identified as two of 
the most important features affecting the prediction of FPD, FPF, MMAD, and GSD. 
Conclusions: This work demonstrates the feasibility of ML in accelerating the 
development of inhalable spray-dried anti-TB drugs by enabling the prediction of 
DPI formulations.
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Tuberculosis (TB) remains a global public health emergency, with 
multidrug-resistant TB (MDR-TB) and rifampicin-resistant TB (RR-TB) posing 
critical challenges. Conventional longer regimens are characterized by 
suboptimal effectiveness, high toxicity, and poor tolerability. Consequently, 
there is an urgent demand for more effective, safer, shorter regimens with 
enhanced tolerability to replace traditional treatments. The present study aimed 
to systematically assess the effectiveness and safety of bedaquiline-containing 
modified shorter regimens (adaptations of the WHO-recommended 9-12-month 
bedaquiline-containing shorter regimen, with ethionamide, ethambutol, isoniazid, 
and pyrazinamide partially or fully substituted by linezolid, 
cycloserine/terizidone, and/or delamanid) for MDR/RR-TB. Databases (PubMed, 
Cochrane Library, Embase, and Web of Science) were searched up to 17 December 
2025. Data on treatment success, adverse events, and patient characteristics 
were extracted. Heterogeneity was assessed using Cochrane Q test and I2 
statistic. Eleven studies involving 8166 patients were included. The pooled 
treatment success rate was 78.5% (95% CI: 0.69~0.87, I2: 98.45%; p = 0.00). The 
incidence of serious adverse events was 10.0%. Bedaquiline-containing modified 
shorter regimens may offer a potentially viable treatment option for MDR/RR-TB 
patients, giving an option for patients who are ineligible for standardized 
regimens. In order to verify these findings, further large-scale trials are 
required.
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Transport stress (TS) significantly impacts immune function and infection, of 
which the cellular and molecular mechanisms remain elusive. In this study, we 
investigated the effects of TS on immune responses and its role in exacerbating 
Mycobacterium tuberculosis (Mtb) infection. TS induced anxiety-like behaviors, 
disrupted hypothalamic-pituitary-adrenal (HPA) axis homeostasis, altered hormone 
secretion patterns, and led to dysregulation of stress response genes in mice. 
Single-cell RNA sequencing of the spleen revealed severe immune dysfunction upon 
TS, characterized by inhibition of Th17 differentiation, IL-17 signaling, and 
antigen presentation. Importantly, TS affects the crosstalk between the HPA axis 
and the spleen through ligand-receptor interactions. Furthermore, TS exacerbated 
the severity of Mtb infection and disturbed infection-induced gene regulation. 
TS impairs Th1/Th2 differentiation through neuroendocrine immune dysregulation, 
and also compromises macrophage immune function, further weakening host defense. 
These findings could greatly contribute to understanding TS-induced 
neuroendocrine immune regulation and deteriorated infection.
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With population aging, the burden of tuberculosis (TB) among the elderly is 
rising. Older adults are at high risk of TB but susceptible to poor TB care. In 
this study, we enrolled TB patients aged over 60 years registered in Shanghai 
during 2019-2021. A seven-step care cascade from estimated TB burden in the 
community to treatment outcomes was constructed to quantify retention and 
attrition at each step of TB health service. Patient pathway analysis was 
carried out in two districts of Shanghai to describe patients' care-seeking 
behaviors, service coverage, and diagnosis delays. Across the care cascade, the 
largest gaps occurred from symptom onset to care seeking (11.3%) and from 
treatment initiation to completion (10.7%). Male sex, older age, and 
mycobacterium tuberculosis positivity were associated with treatment 
discontinuation and unfavorable outcomes. The patient pathway analysis revealed 
that first contact at lower-level or non-TB-designated hospitals was associated 
with more complex pathways and may contribute to diagnostic delays. These 
findings highlight the need to promote proactive care seeking upon symptoms, 
strengthen targeted adherence support for older people, and improve diagnostic 
capacity and referral efficiency at lower-level health facilities.
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Background: Tuberculosis remains a major global public health challenge, 
particularly among children. This study aims to provide a comprehensive 
assessment of the global, regional, and national burden of tuberculosis among 
children (0-14 years) using data from the Global Burden of Disease (GBD) 2021 
study. Methods: Data on the incidence of tuberculosis (drug-susceptible, MDR-TB, 
and XDR-TB), as well as disability-adjusted life years (DALYs), among children 
aged 0-14 years in 204 countries and territories from 1990 to 2021 were obtained 
from the GBD 2021 study. Estimated annual percentage changes (EAPCs) in 
age-standardised incidence rates (ASIRs) and DALY rate were calculated overall 
and stratified by age, sex, and sociodemographic index (SDI) to quantify 
temporal trends. Spearman correlation analyses were performed to assess 
associations between tuberculosis burden and SDI. Results: In 2021, there were 
an estimated 759,300 new tuberculosis cases (ASIR: 37.7 per 100,000 population) 
among children globally, including 32,515 cases of MDR-TB (ASIR: 1.6) and 1193 
cases of XDR-TB (ASIR: 0.1). Both global ASIR and DALY rate exhibited a 
declining trend from 1990 to 2021, with EAPC of -2.61% (95%CI: -2.74 to -2.47) 
and -4.38% (-4.61 to -4.14), respectively. From 1990 to 2021, High-income North 
America was the only GBD region with an increasing ASIR for tuberculosis (EAPC = 
1.12, 95% CI: 0.61 to 1.64). From 1990 to 2021, there was no significant change 
in ASIR of MDR-TB (EAPC = 1.18, 95% CI: -0.16 to 2.54). However, eight of the 21 
GBD regions exhibited increasing trends in the ASIR of MDR-TB, with the largest 
increase observed in Oceania (11.99, 10.49 to 13.52), followed by Central Asia 
(9.76, 6.48 to 13.13) and South Asia (5.71, 3.10 to 8.38). A strong negative 
correlation was observed between tuberculosis burden and SDI, with the highest 
disease burden concentrated in low-SDI regions. Conclusions: Achieving 
elimination targets will require stronger diagnostics and treatment for 
childhood tuberculosis, alongside reduced transmission, improved infection 
detection, and preventive therapy for exposed children, especially those under 5 
years.
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OBJECTIVE: Multidrug-resistant tuberculosis (MDR-TB) remains a major global 
health challenge. While T cell-mediated immunity in tuberculosis is well 
characterized, alterations in circulating B-cell subsets during chronic MDR-TB 
are less well defined.
METHODS: Peripheral blood mononuclear cells (PBMCs) from healthy controls 
[interferon gamma release assay negative (IGRA-)], individuals with latent 
tuberculosis infection (LTBI; IGRA+), and patients with active tuberculosis 
(ATB) were analyzed using multiparameter flow cytometry panels. Major lymphoid 
and myeloid populations and detailed B-cell subsets were quantified.
RESULTS: Frequencies of major T-cell and natural killer (NK)-cell populations 
were broadly similar across groups. In contrast, patients with ATB showed a 
reduction in total CD19+ B cells. Within the B-cell compartment, ATB was 
characterized by an increased proportion of naïve B cells and a pronounced 
reduction in antibody-secreting cells (ASCs). Circulating marginal zone-like B 
cells (MZ B, IgD+IgM+CD27+) were also reduced in ATB compared with non-ATB 
groups. Receiver operating characteristic (ROC) analysis suggested that reduced 
MZ B-cell frequency may help discriminate individuals with ATB from those 
without ATB; however, this observation should be interpreted as exploratory 
given the cohort size and composition.
CONCLUSION: MDR-TB is associated with broad perturbations of the peripheral 
B-cell compartment, including reduced ASCs and decreased circulating MZ B cells. 
These findings highlight B-cell dysregulation as a feature of active disease and 
identify MZ B cells as a subset of interest for further investigation rather 
than as a stand-alone diagnostic marker.
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INTRODUCTION: Airway and alveolar epithelial cells serve as the primary defense 
in the lower respiratory tract, yet their exact role in Mycobacterium 
tuberculosis (Mtb) infection is incompletely understood. Given that Mtb is a 
human-restricted pathogen, a representative human model is required. Lung 
organoids (LOs), which are composed of various epithelial cells, mesenchymal 
cells, and extracellular matrix, facilitate the investigation of bacterial 
infections.
METHODS: In this study, we established an Mtb infection model using human 
induced pluripotent stem cells (iPSCs)-derived LOs.
RESULTS: Prolonged infection led to the gradual invasion of Mtb from the 
periphery to the interior of the organoid, leading to decreased viability and 
the induction of fibrotic responses. Transcriptomic and protein analyses suggest 
that Mtb infection triggered a TLR4/NF-κB-associated inflammatory response. 
Additionally, the elevation of antimicrobial peptides and the release of diverse 
pro-inflammatory cytokines and chemokines were noted in the infected LOs.
CONCLUSION: These findings emphasize the potential role of LOs in host defense 
and demonstrate that the Mtb-infected lung organoid model provides a novel 
platform for elucidating the role of pulmonary structural cells in tuberculosis 
pathogenesis. Furthermore, this model opens new avenues for the development of 
molecular therapeutic strategies.
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Isoniazid (INH) is a frontline anti-tuberculosis drug. Understanding the 
molecular mechanisms by which INH affects antioxidant defence in human blood 
cells, particularly erythrocytes vulnerable to oxidative damage, remains 
essential to improving therapy safety. Here, the transcriptomic data of 
tuberculosis INH therapy-treated HepG2 cell line were analyzed to identify 
differentially expressed genes (DEGs). DEGs were cross-referenced with curated 
oxidative stress (OS) gene sets from GeneCards, and protein-protein interaction 
(PPI) networks were constructed to identify hub OS genes associated with INH 
treatment-induced OS. Biochemical assays assessed antioxidant enzyme activities 
(SOD, GPx, CAT and ROS), erythrocyte morphology, membrane integrity, and calcium 
involvement following INH exposure in vitro. A total of 7202 DEGs were 
identified, with 196 overlapping OS-related genes forming a focused gene set. 
Key hub genes, including SOD1, SOD2, and GPx family members, were downregulated, 
corresponding to decreased antioxidant enzyme activities in erythrocytes exposed 
to INH (3-6 mM). Functional analysis highlighted upregulation of oxidative 
stress response pathways and upregulation of cell adhesion/survival pathways 
such as the IL17 signalling pathway. INH induced erythrocyte membrane blebbing 
and mean cell volume expansion, which was attenuated by calcium channel 
blockade, indicating Ca2-dependent mechanisms driving membrane destabilization. 
Haemolysis assays confirmed concentration-dependent erythrocyte fragility. The 
results show that INH may disrupt erythrocyte redox balance by suppressing 
critical antioxidant enzymes and activating OS pathways, leading to cellular 
dysfunction and membrane instability mediated by calcium influx. These findings 
integrate transcriptomic insights with biochemical validation, underscoring the 
importance of monitoring oxidative damage in patients undergoing INH therapy.
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Drug-resistant Mycobacterium tuberculosis(Mtb) has become a global public health 
crisis, and its diverse drug resistance jointly reduces the effectiveness of 
antibacterial drugs. Mtb resistance is not merely genetic but involves a 
synergistic interplay of cell wall remodeling, metabolic reprogramming, and 
epigenetic regulation, all of which are closely linked to its capacity for 
immune evasion. These mechanisms lead to the failure of traditional treatments, 
exacerbating the prolongation of treatment duration, the increase in mortality 
rate and the spread of drug-resistant bacteria. Vaccine research has gradually 
become a key strategy for preventing and controlling the spread of 
drug-resistant tuberculosis. This review synthesizes these multifaceted 
resistance pathways and parallels them with the challenges in vaccine 
development, highlighting the limited efficacy of Bacillus Calmette-Guérin and 
the promise of next-generation candidates. It further explores the landscape of 
novel therapeutic strategies, including new drugs like bedaquiline and 
host-directed therapies. In the future, efforts should be focused on the 
development of multivalent vaccines, the integration of chemoimmunotherapy, and 
the sharing of global monitoring data to contribute to the ultimate goal of 
eliminating tuberculosis.
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