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In low tuberculosis (TB) burden settings, recurrent tuberculosis is 
predominantly driven by relapse. Relapse, defined as the recurrence or 
re-emergence of a disease or condition after a period of remission or apparent 
recovery, poses a significant global public health challenge. The variability in 
the duration of infection and recovery stages among individuals calls for a 
rigorous mathematical framework to evaluate the impact of this heterogeneity on 
disease transmission dynamics. To address this, we develop a general integral 
equation model tailored to low TB burden settings, incorporating arbitrary 
distributions for the infection and relapse stages, thereby capturing individual 
variations in sojourn times during disease progression. Our analysis focuses on 
the existence and stability of equilibrium solutions, which depend on whether 
the basic reproduction number is less than or greater than one. Additionally, we 
investigate the reformulation of the integral model into an ordinary 
differential equation system by assuming exponential or gamma distributions for 
the sojourn time durations, potentially facilitating further theoretical 
analysis and numerical computations.
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Tuberculous endophthalmitis should be prioritized in differential diagnosis for 
unexplained endophthalmitis in TB-endemic regions; early systemic evaluation, 
timely pars plana vitrectomy, and adjunctive corticosteroids are crucial to 
prevent phthisis bulbi, though evidence for some interventions remains limited.
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Mycobacterium tuberculosis (Mtb) evades host immunity by actively reprogramming 
host gene expression, which allows the pathogen to persist within immune cells. 
Recent high-throughput sequencing and epigenomic studies have shown that Mtb 
reshapes the host epigenetic landscape by altering DNA methylation, histone 
modifications (including acetylation and methylation), and non-coding RNA 
networks. These modifications impact immune transcriptional programs and create 
an intracellular environment that favors bacterial survival. Importantly, these 
reversible epigenetic signatures offer promising pharmacological targets. This 
review systematically explores the immunological consequences of host epigenetic 
regulation during Mtb infection, evaluates the mechanisms of trained immunity, 
and highlights the therapeutic potential of pharmacological epigenetic 
modulators, such as inhibitors of histone deacetylases, DNA methyltransferases, 
and miRNA modulators. Furthermore, it discusses the development of emerging 
druggable targets, including novel epigenetic modifiers and immunometabolic 
hubs, while emphasizing the potential synergy of combining these epigenetic 
host-directed therapies with conventional antibiotics for treating tuberculosis.
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The drug-resistant profile of tuberculosis (TB) varies across geological 
regions. This study aimed to evaluate the association of katG, inhA, and AhpC 
mutations with isoniazid (INH) resistance of Mycobacterium tuberculosis in 
pulmonary TB patients from Nanjing, China. Laboratory and genetic data of 
INH-resistant genes in TB patients living in Nanjing and hospitalized in the 
Department of Tuberculosis, the Second Hospital of Nanjing, from January 2019 to 
December 2021 were retrospectively analyzed. A total of 1,712 human M. 
tuberculosis strains (1,308 INH-sensitive and 404 INH-resistant) were identified 
by phenotypic drug susceptibility testing (DST). Mutations were detected in 
katG315, the inhA promoter region, and the AhpC promoter region. Among the 172 
INH-resistant strains identified by phenotypic DST, 159 samples of gene 
mutations were detected. The mutation rate in katG315 in INH-resistant strains 
was significantly higher than those in the inhA promoter region and AhpC 
promoter region. The rate of INH resistance was higher in M. tuberculosis 
strains with the katG315 mutation combined with the inhA/AhpC promoter region 
mutations than in those with a single mutation in katG315. The incidence of the 
katG315 mutation in multidrug-resistant TB patients and pre-extensively 
drug-resistant (pre XDR) TB patients was significantly higher than that in 
INH-resistant TB patients. The rate of katG315 mutation combined with the 
inhA/AhpC promoter region mutation was higher in pre XDR-TB patients. The 
katG315 mutation, or its combination with inhA/AhpC promoter region mutations, 
may be the main cause of INH resistance of M. tuberculosis strains in TB 
patients from Nanjing, China.
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INTRODUCTION: Rapid discrimination between Mycobacterium tuberculosis (MTB) and 
nontuberculous mycobacteria (NTM) remains clinically challenging, especially 
when conventional microbiological evidence is limited. Whether metagenomic 
next-generation sequencing (mNGS) can provide rapid species-level identification 
while simultaneously characterizing the respiratory microbiome remains to be 
systematically evaluated.
METHODS: Bronchoalveolar lavage fluid from 74 retrospectively enrolled patients 
with clinically diagnosed pulmonary mycobacterial disease (62 TB, 12 
NTM-pulmonary disease (NTM-PD)) was analyzed by mNGS. Conventional test results 
were extracted from medical records. A supplementary assessment excluding mNGS 
from diagnostic review was additionally performed to reduce potential 
incorporation bias. Microbial diversity and between-group differences in the 
respiratory microbiota were evaluated.
RESULTS: In the clinically diagnosed cohort, mNGS was positive in 61/62 TB cases 
(98.4%) and 12/12 NTM-PD cases (100%). Mycobacterial cultures were negative in 
all tested patients in routine clinical practice. By comparison, AFB (8.82%, 
3/34), T-SPOT.TB (71.43%, 10/14), and Xpert MTB/RIF (69.23%, 9/13) showed lower 
positivity among tested patients. In the supplementary assessment, 45/46 
independently classified TB cases were mNGS-positive (97.8%). mNGS additionally 
detected non-mycobacterial pathogens in 62.16% (46/74) of patients, facilitating 
recognition of polymicrobial infection. Microbiome analysis revealed that the TB 
group showed relatively higher abundance of Streptococcus parasanguinis besides 
MTB, whereas NTM group was relatively enriched in opportunistic pathogens 
including Pseudomonas aeruginosa and Stenotrophomonas maltophilia.
CONCLUSION: In this retrospective real-world cohort, mNGS achieved rapid 
species-level discrimination of MTB and NTM with high positive detection rates, 
and simultaneously provided clinically relevant microbiome information, 
supporting its value as an adjunctive diagnostic tool for pulmonary 
mycobacterial infection.
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Mycobacterium tuberculosis culture filtrate proteins (MTB-CFPs) are critical for 
tuberculosis diagnosis and vaccine development. To explore their diagnostic 
potential, MTB was statically cultured in Sauton's medium for 15 days; MTB-CFPs 
were collected, fractionated using six biomimetic affinity chromatography (BiAC) 
resins, and analyzed by Liquid Chromatography-Tandem Mass Spectrometry 
(LC-MS/MS). Four MTB-specific regions of difference (RDs) and the PstS1 protein 
were recombinantly expressed and purified, with their serological efficacy 
assessed by ELISA using sera from 157 pulmonary tuberculosis (pTB) patients and 
71 healthy controls (HCs). LC-MS/MS identified 622 MTB proteins, 307 of which 
were validated with ≥2 peptides and P < 0.05. BiAC fractionation significantly 
increased the average peptide number (2.09-fold), peptide coverage (1.43-fold), 
and the exponentially modified Protein Abundance Index (emPAI) (1.70-fold) in 
281 common identifications. Receiver Operating Characteristic (ROC) analysis 
revealed rEC (a fusion expression product of the Rv3875 and Rv3874 genes in the 
RD1 region, linked by a 15-nucleotide connector) as the optimal diagnostic 
marker Area Under the Curve (AUC = 0.8030), with sharply distinct IgG levels 
between pTB patients and HCs (P < 0.0001). Notably, rEC combined with GmdA 
(encoded by the Rv1511 gene located in RD11) enhanced sensitivity while 
preserving high specificity, especially for Acid-Fast Bacilli (AFB) negative pTB 
cases demonstrating substantial clinical translation potential. Additionally, 
extended culture promoted MTB autolysis and cytoplasmic protein release, 
providing valuable insights into TB pathogenesis and biomarker discovery. This 
integrated approach of BiAC fractionation, proteomics, and serological 
validation advances TB precision diagnostics.
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OBJECTIVE: To explore the immune changes caused by anti-tuberculosis treatment, 
especially the fluctuations of IFN-γ, and their role in HBV reactivation and 
related liver injury.
METHOD: This was a retrospective study. Firstly, 162 patients with hepatitis B 
and tuberculosis co-infection (initial HBV-TB group) and 162 patients with 
simple hepatitis B infection (initial HBV group) who were hospitalized at the 
Third People's Hospital of Huizhou from June 2016 to September 2025 were 
consecutively included for preliminary comparison. Secondly, from the initial 
cohort, a baseline comparable subgroup was selected based on age, gender, and 
baseline levels of alanine aminotransferase (ALT) and aspartate aminotransferase 
(AST) for immunological analysis (a total of 14 patients in the TB-HBV group and 
11 patients in the HBV group).Additionally, within the HBV-TB group, according 
to whether they received preventive antiviral treatment, they were divided into 
an untreated subgroup (n=16) and a treated subgroup (n=20) to analyze the impact 
of treatment on prognosis.
RESULT: The comparison of baseline data between the HBV-TB group and the HBV 
group showed that the proportion of males was higher in the HBV-TB group, and 
the levels of WBC, NEU, Mon and PLT were higher than those in the HBV group. 
However, the levels of HBsAg, HBVDNA, ALT, AST, Lym and RBC were lower than 
those in the HBV group (all P<0.05). Among HBV-TB patients who did not receive 
anti-HBV treatment, 81.25% of the patients(13 case)had HBV reactivation, and 
43.75% of them (7case)had severe liver injury. The incidence of Drug-induced 
liver injury(DILI) and the rate of HBV reactivation in this group were both 
higher than those in the anti-HBV treatment group (all P<0.05). In terms of 
immune indicators, the counts of lymphocytes, total T cells and CD4+ T cells in 
the HBV-TB group were all lower than those in the HBV group, while the levels of 
IFN-γ and IL-6 were higher(all P<0.05).
CONCLUSION: It is recommended that HBsAg screening be conducted for all 
tuberculosis patients before anti-tuberculosis treatment, and preventive 
antiviral treatment be given to individuals with positive HBsAg to reduce the 
risk of HBV reactivation.
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BACKGROUND: China faces a severe tuberculosis (TB) situation, particularly in 
Xinjiang. This study analyzed the influence of age, period, and birth cohort on 
TB incidence trends in the region.
METHODS: Trends in incidence and inflection points were analyzed using a 
joinpoint regression model (JPR) based on pooled data of pulmonary tuberculosis 
(PTB) case reports from 2006 to 2020. An age-period-cohort (APC) model based on 
intrinsic estimation (IE) was used to analyze the impact coefficients, which 
were transformed into relative risks (RR) to estimate trends.
RESULTS: From 2006 to 2020, the incidence of TB in Urumqi declined at an average 
rate of 4% per year, according to JPR. APC analysis model showed the highest age 
effect at ages 20-24 years (RR = 1.81) and 80-84 years (RR = 2.22). Females aged 
85-89 showed a decreasing trend in incidence, while males experienced a sharp 
increase. The risk of the two diagnostic types was initially the same; 
bacteriological diagnoses had a higher risk of morbidity (RR = 1.14) compared to 
clinical diagnoses during 2016-2020. The cohort effect was highest in 1973-1977 
(RR = 2.71) and then declined rapidly, particularly in bacteriological diagnosis 
from 1978 onwards.
CONCLUSIONS: While TB incidence in Urumqi has declined, young adults (20-24) and 
the elderly (≥70) remain high-risk groups. The effects of gender and diagnosis 
type varied by age, period, and cohort. These findings help identify at-risk 
populations and inform targeted interventions.
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Gastric tuberculosis is an exceptionally rare form of extrapulmonary 
tuberculosis and often presents with non-specific symptoms and endoscopic 
appearances, frequently mimicking submucosal tumors, peptic ulcer disease, or 
malignancy. These overlaps, together with the limited yield of superficial 
biopsies, can delay definitive diagnosis. Here, researchers report a case of 
gastric tuberculosis and emphasize the methodological advantage of a multimodal 
diagnostic strategy that integrates endoscopy, cross-sectional imaging, 
histopathology, and molecular testing to progressively narrow diagnostic 
uncertainty. Gastroscopy revealed a localized gastric lesion, while imaging 
provided complementary lesion characterization and suggested possible 
extra-gastric involvement, prompting further evaluation for granulomatous 
infection. Repeated endoscopic sampling did not establish a diagnosis, and 
laparoscopic partial gastrectomy was therefore performed to obtain adequate deep 
tissue for comprehensive assessment. Histopathological examination demonstrated 
granulomatous inflammation with caseous necrosis, and molecular testing 
supported infection with Mycobacterium tuberculosis complex, confirming gastric 
tuberculosis. The postoperative course was uneventful, and the patient 
subsequently received standard antituberculous therapy. Symptoms resolved, and 
no recurrence was observed during long-term follow-up. This case highlights 
practical diagnostic challenges and provides a reproducible, stepwise approach 
that may help clinicians suspect, differentiate, and confirm gastric 
tuberculosis earlier in similar presentations.
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OBJECTIVE: To evaluate diagnostic performance of different combinations of 
acid-fast staining (AFS), Xpert MTB/RIF (Xpert), and Mycobacterium tuberculosis 
(MTB) culture across sample types in pulmonary tuberculosis (PTB) in a referral 
center.
METHODS: We conducted a retrospective cross-sectional study on all PTB patients 
with confirmed microbiological diagnosis in China-Japan Friendship Hospital from 
January 1st, 2017 to December 31st, 2021. Distribution and sensitivity of 
different testing strategies were compared for sputum, bronchoalveolar lavage 
fluid (BALF), and biopsy tissues [transbronchial lung biopsy 
(TBLB)/transbronchial biopsy (TBB)] using parallel AFS/Xpert/culture 
combinations.
RESULTS: 1,094 microbiologically diagnosed PTB patients were identified. For 
sputum samples, the most common testing strategy was parallel AFS/Xpert/culture 
(42.3%), achieving 89.5% (95%CI 85.7%-92.1%) sensitivity. BALF samples 
demonstrated similar performance with this combination [86.3% sensitivity, 
(95%CI 82.1%-89.7%)]. In biopsy tissues, the same triad yielded a sensitivity of 
73.8% (95%CI 65.0%-81.5%). Xpert and culture showed partially non-overlapping 
results in all sample types. A subgroup analysis of sputum tested before 
bronchoscopy showed 56.5% (95%CI 50.2%-62.7%) sputum Xpert sensitivity and 66.7% 
(95%CI 58.2%-74.2%) culture sensitivity.
CONCLUSION: Simultaneous usage of Xpert, AFS and culture on the same specimen 
increases MTB testing sensitivity on sputum, BALF and TBB/TBLB, which is 
valuable for early diagnosis for pulmonary tuberculosis in high-burden settings.
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OBJECTIVE: To develop preoperative diagnostic models for superficial lymph node 
tuberculosis (LNTB) using radiomic features extracted from multimodal ultrasound 
imaging, including gray-scale ultrasound (US), ultrasound elastography (UE), and 
contrast-enhanced ultrasound (CEUS), in conjunction with various machine 
learning algorithms.
METHODS: A retrospective study was conducted on 222 patients with 
lymphadenopathy. The patients were randomly divided into a training group 
(n = 156) and a validation group (n = 66) in a 7:3 ratio. 837 radiomics features 
were extracted from images of each modality (US, UE and CEUS). After initial 
screening by hypothesis testing, the least absolute shrinkage and selection 
operator (LASSO) regression with five-fold cross-validation was used for feature 
dimensionality reduction and selection. After feature selection, five machine 
learning models-logistic regression, decision tree, random forest, support 
vector machine, and AdaBoost-were used to construct radiomic-based models. 
Receiver operating characteristic (ROC) curves were generated, and the area 
under the curve (AUC) was computed to assess the performance of each model in 
predicting superficial LNTB. Clinical decision curve (DCA) is used to measure 
the net benefits under various probability thresholds. The diagnostic 
performance of ultrasound physicians was also compared with that of the 
best-performing machine learning model.
RESULTS: Among the models generated by different algorithms, the decision tree 
model exhibited the best performance, achieving an AUC of 0.909 (95% CI, 
0.789-0.949) in the training cohort and 0.866 (95% CI, 0.774-0.958) in the 
validation cohort. The AUC, sensitivity, specificity, positive predictive value 
(PPV), and negative predictive value (NPV) for ultrasound physicians were 0.693 
(95% CI, 0.568-0.818), 0.698, 0.689, 0.722, and 0.664, respectively. The DCA 
shows that the decision tree model has the best net income in the range of 
clinical relevance threshold of 0.6-0.8. Delong test showed that decision tree 
model was superior to ultrasonic doctor's diagnosis (Z = 2.98, p<0.0029).
CONCLUSION: The radiomic model constructed from US, UE, and CEUS demonstrated 
robust diagnostic performance for superficial LNTB, with the decision tree model 
yielding the best results.
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BACKGROUND: Although increasing evidence suggests an association between 
particulate matter (PM) and tuberculosis (TB), epidemiological studies in 
southern China remain limited.
METHODS: Daily tuberculosis (TB) case numbers, air pollution, and meteorological 
data for four cities (Guangzhou, Shenzhen, Foshan and Jiangmen) in southern 
China during 2015-2019 were collected. A two-stage analytical approach was used 
to evaluate the association between PM and TB incidence, with stratification by 
sex, age, disease severity, and city.
RESULTS: A total of 101,567 TB cases were reported in four cities. The 
relationships between PM2.5 and PM10 and TB incidence were approximately linear, 
with the highest risk observed at a cumulative lag of 0-2 days (lag02). Each 
10ug/m3 increase in PM2.5 was associated with a 0.84% (95%CI: 0.28%,1.41%) 
increase in TB incidence, which exceeded the corresponding risk for PM10 (0.71%, 
95%CI: 0.26%, 1.15%). The effect of PM10 and PM2.5 on TB incidence appeared to 
be greater among females, younger individuals, patients with non-severe TB, and 
residents of Guangzhou and Shenzhen.
CONCLUSIONS: Short-term exposure to ambient PM may significantly increase TB 
incidence risk in southern China. These findings provide scientific evidence to 
support the development of integrated TB prevention and air quality management 
strategies.
CLINICAL TRIAL NUMBER: Not applicable.
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BACKGROUND: Accurate diagnosis of paucibacillary and extrapulmonary tuberculosis 
remains a major global challenge, as conventional pathogen-focused methods often 
lack sensitivity. This study aimed to evaluate whether combining host-derived 
immune biomarkers could improve diagnostic accuracy.
METHODS: In a retrospective diagnostic accuracy study of 605 participants, 
nucleic acid amplification tests served as the reference standard. We assessed 
the performance of adenosine deaminase, interferon-gamma, and interleukin-6 
individually and in combination using receiver operating characteristic 
analysis. Serial (rule-in) and parallel (rule-out) testing algorithms were 
compared to define strategies for confirmation or exclusion of disease.
RESULTS: Here we show that while interferon-gamma was the strongest single 
discriminator, combinations of biomarkers significantly outperform any single 
marker. The dual-panel of interferon-gamma and interleukin-6 achieves the 
highest overall accuracy. Serial testing of adenosine deaminase and 
interferon-gamma maximizes specificity to 97.4% (95% CI: 95.6-98.7%), providing 
a reliable rule-in tool. Conversely, parallel testing of all three biomarkers 
achieves 94.9% (95% CI: 95.6-98.7%)sensitivity, enabling an effective rule-out 
strategy.
CONCLUSIONS: The integration of complementary host biomarkers overcomes the 
inherent limitations of single analyte tests. By enabling adaptable, 
context-specific algorithms tailored for either high-specificity confirmation or 
high-sensitivity screening, this approach provides a scalable and cost-effective 
diagnostic approach, tailored for resource-constrained settings.

Plain Language Summary: Tuberculosis (TB) remains a major global health crisis. 
Some forms of the disease are particularly hard to detect using standard tests 
because they have very few bacteria or occur outside the lungs. This study aimed 
to see if combining three specific markers from the body’s immune system could 
improve diagnostic accuracy. Researchers analyzed data from 605 participants, 
testing these markers both individually and in different combinations. The 
results showed that using markers together is much more effective than using 
just one. Specifically, certain combinations can either accurately confirm the 
disease or safely rule it out. This finding is significant because it provides a 
fast, low-cost solution for diagnosing difficult TB cases. It is especially 
valuable for clinics with limited resources, helping patients receive 
life-saving treatment sooner.
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BACKGROUND: Tuberculosis (TB), caused by Mycobacterium tuberculosis, remains a 
major global public health threat. The limited efficacy of the current Bacillus 
Calmette-Guérin (BCG) vaccine against adult pulmonary TB highlights the urgent 
need for improved vaccine strategies. To address this, we engineered a 
recombinant BCG strain, designated rBCG::PUMA, which expresses the pro-apoptotic 
gene PUMA to enhance immunogenicity.
RESULTS: In mouse models, rBCG::PUMA infection was associated with significantly 
increased macrophage apoptosis in vitro (p < 0.05). It also elicited a markedly 
enhanced Th1-biased immune response characterized by elevated levels of IFN-γ, 
TNF-α, IL-2, and IL-12p70 (p < 0.05), together with reduced secretion of IL-4 
and IL-10 (p < 0.05). Immunization with rBCG::PUMA promoted a stronger cellular 
immune profile, including increased CD8+ central memory T cells (TCM) at week 8 
post-immunization and elevated CD4+ effector memory T cells (TEM), and was 
associated with sustained upregulation of macrophage costimulatory molecules at 
week 12 (P < 0.05). Regarding humoral responses, rBCG::PUMA significantly 
increased titers of PPD-specific total IgG and IgG subclass antibodies (p < 0. 
01), accompanied by a persistently Th1-skewed IgG2b/IgG1 ratio. The overall 
safety profile of rBCG::PUMA was comparable to that of the parental BCG strain.
CONCLUSION: Enhancement of the apoptotic pathway via PUMA was associated with 
broader and enhanced immunogenicity of rBCG::PUMA in mice compared with 
conventional BCG. This included improved cellular immunity, enhanced generation 
of memory T cell subsets, enhanced macrophage costimulatory activity, and 
stronger humoral responses, while maintaining a favorable safety profile. 
However, this study did not include a Mycobacterium tuberculosis challenge 
model; therefore, protective efficacy remains to be determined. These findings 
provide a preliminary immunological basis for further evaluation of rBCG::PUMA 
as a promising immunogenic platform and support the concept of 
apoptosis-targeted vaccine design.
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This report describes a rare case of lupus vulgaris mimicking psoriasis, 
undiagnosed for over 40 years. Conventional diagnostics, including 
histopathology and mycobacterial culture, failed to yield a definitive 
diagnosis. Ultimately, metagenomic next-generation sequencing (mNGS) of the skin 
tissue detected the Mycobacterium tuberculosis complex, confirming the 
infection. The patient showed marked clinical improvement following two months 
of dual-drug anti-tuberculosis therapy. This case highlights the clinical 
utility of mNGS for diagnosing atypical, long-standing cutaneous tuberculosis 
when conventional methods are negative, thereby preventing prolonged 
misdiagnosis and ensuring timely treatment.
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BACKGROUND: Diabetes mellitus (DM) is one of the risk factors for pulmonary 
tuberculosis (TB) development, and the dual burden of these diseases poses a 
significant public health challenge. However, the impact of DM duration on the 
risk of pulmonary TB, which is crucial for developing precise intervention 
strategies, has not been clarified.
METHODS: We conducted a retrospective study based on an active case-finding 
project on pulmonary TB in Quzhou City, Zhejiang Province, in 2022, to explore 
the association between DM duration and the risk of pulmonary TB among elderly 
individuals aged ≥65 years. We followed participants from the 2022 baseline 
screening until the date of pulmonary TB diagnosis, death, or 31 December 2024, 
whichever came first.
RESULTS: Among the 212 616 participants with a median age of 72 (interquartile 
range = 68-76) years, 724 cases with pulmonary TB were reported during the 
follow-up of 521 173.131 person-years, with an incidence of 138.917/100 000 
person-years in 2022-2024. Participants with DM had a significantly higher risk 
of developing pulmonary TB compared with those without DM (adjusted 
sub-distribution hazard ratio (aSDHR) = 1.353; 95% confidence interval 
(CI) = 1.062-1.724). Notably, participants with a DM duration of 2-5 years had a 
significantly higher risk of pulmonary TB (aSDHR = 2.125; 95% CI = 1.481-3.047), 
with no other DM duration groups showing significant associations.
CONCLUSIONS: We found DM to be a risk factor for the development of pulmonary 
TB, with a particularly pronounced effect in the subgroup with a disease 
duration of 2-5 years. Further research is needed to verify this association, 
elucidate its underlying pathophysiological mechanisms, and conduct targeted 
cost-benefit analyses to provide a basis for public health decision-making.
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Tuberculosis is an infectious disease caused by Mycobacterium tuberculosis 
(M.tb), which poses a notable threat to human health. The present review aims to 
explore the application of humanized mice in the study of M.tb infections. Due 
to differences in immune responses between mice and humans, humanized mice with 
human immune systems have been developed as models to characterize human immune 
responses to M.tb. The present review searched for research on humanized mice 
and tuberculosis in Web of Science and PubMed using the keywords 'humanized', 
'mice' or 'mouse' and 'tuberculosis', and summarized the findings. Humanized 
non‑obese diabetic (NOD).Cg‑Rag1tm1MoMIl2rgtm1Wjl and 
NOD.Cg‑PrkdcscidIl2rgtm1Wjl mice have the potential to accelerate the screening 
of vaccine candidates, therapeutic regimens and the 'bench to bedside' 
translation process. New therapies, such as IgG1 P1AM25 in humanized Fcγ 
receptor mice and phage DS6A in humanized NOD.Cg‑Prkdcscid Il2rgtm1Wjl 
Tg(cytomegalovirus‑interleukin‑3, granulocyte‑macrophage colony‑stimulating 
factor and KIT ligand)1Eav/MloySzJ mice, may have potential for treating 
tuberculosis. The humanized bone marrow‑liver‑thymus and human leukocyte 
antigens transgenic mouse models are effective tools for studying the 
co‑infection of M.tb and human immunodeficiency virus (HIV). The present review 
highlights the key role of humanized mouse models in advancing the understanding 
of M.tb infection, including host‑pathogen interactions, immune evasion 
mechanisms, vaccine development, therapeutic interventions and co‑infection with 
HIV. In conclusion, humanized mice provide a powerful platform for bridging the 
gap between preclinical research and clinical tuberculosis therapeutics.
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Tuberculosis (TB) is a severe infectious disease caused by Mycobacterium 
tuberculosis (Mtb). Host innate immunity plays a critical role in controlling 
Mtb infection, in which the NOD-like receptor family pyrin domain-containing 3 
(NLRP3) inflammasome serves as a key intracellular immune-sensing and signaling 
platform regulating infection-associated inflammatory responses. Activation of 
the NLRP3 inflammasome promotes the maturation and secretion of interleukin-1β 
(IL-1β) and IL-18 and induces pyroptosis, thereby exerting context-dependent 
dual effects in antimicrobial defense and inflammatory tissue injury. Multiple 
Mtb virulence factors, including ESAT-6, PPE13, and EST12, facilitate NLRP3 
activation, whereas others, such as PknF, Zmp1, and Rv2569c, suppress its 
activity to mediate immune evasion. Moreover, NLRP3 expression and function are 
tightly regulated by epigenetic, transcriptional, post-transcriptional, and 
post-translational mechanisms. This review summarizes the structural and 
functional features of the NLRP3 inflammasome, highlights its activation and 
regulatory mechanisms in tuberculosis, and outlines recent advances in 
host-directed therapy (HDT) strategies targeting NLRP3, providing a theoretical 
basis for TB prevention and treatment.
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Ethambutol (EMB) serves as a critical first-line antimycobacterial agent pivotal 
in the management of Mycobacterium tuberculosis. The emergence of resistance to 
EMB, primarily driven by mutations in the embB gene, constitutes a formidable 
challenge to global tuberculosis (TB) eradication efforts. This meta-analysis 
followed PRISMA (Preferred Reporting Items for Systematic reviews and 
Meta-Analyses) guidelines and synthesized data from multiple databases, 
including PubMed, Embase, MEDLINE, Web of Science, and Elsevier Science, through 
August 2024. The selection criteria targeted studies reporting the prevalence 
and patterns of EMB resistance, utilizing both phenotypic and genotypic 
diagnostic methods. Data were extracted using Microsoft Excel, and statistical 
analyses were performed with Stata 17.0. Study heterogeneity was evaluated using 
the I2 statistic and Cochran's Q test. A random-effects model using the 
DerSimonian-Laird method estimated the pooled prevalence of EMB resistance, with 
subgroup analyses distinguishing new cases from those with a treatment history 
exceeding 1 month. Fifty-one studies (34,215 isolates; 2,776 EMB-resistant) were 
included. The pooled prevalence of EMB resistance was 10% (95% confidence 
interval [CI]: 8-12%; I2 = 92.99%), with substantial regional variation (Africa 
[15.56%] vs. Southeast Asia [6.60%]). Among multidrug-resistant TB patients, EMB 
resistance was 54% (95% CI: 45-63%) and reached 68% (95% CI: 65-72%) in the 
Eastern Mediterranean; previously treated patients had higher resistance than 
new cases (31% vs. 13%). Only 12 studies reported codon-specific embB data 
eligible for pooling, with embB306 most frequently reported and notable regional 
gaps for embB406/497 (e.g., Americas ND; Europe lacking 406/497). The study 
identifies substantial regional variations in EMB resistance and the prevalence 
of specific embB mutations. However, uneven regional representation 
(particularly limited data from Africa and the Americas) may affect the 
precision of global estimates. Enhancing diagnostic accuracy through molecular 
methods and developing regional surveillance systems are essential for effective 
management of EMB-resistant TB. Future research should prioritize comprehensive 
genomic analyses to identify novel resistance mutations and advance diagnostic 
methodologies. Future studies should adopt whole-genome sequencing and 
standardized codon-level reporting to enable comprehensive mutation profiling 
and improve comparability across surveillance systems.
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BACKGROUND: China's National Centralized Drug Procurement (NCDP) consolidates 
public-sector procurement demand and links guaranteed volumes to competitive 
tendering. The impact of this policy on reshaping the tuberculosis (TB) 
medicines market-specifically prices and expenditure, procurement volumes, and 
market structure-remains insufficiently quantified using time-series methods 
across multiple procurement cycles and hospital types.
METHODS: A hospital-stratified interrupted time series (ITS) study was conducted 
utilizing monthly public-hospital procurement data from January 2015 to December 
2022. Six TB medicines included in national procurement rounds 2-4 comprised the 
intervention group: isoniazid, moxifloxacin, ethambutol, linezolid, 
levofloxacin, and pyrazinamide. Nine TB-related medicines not included in these 
rounds served as comparators: rifampicin, rifapentine, rifabutin, streptomycin, 
protionamide, cycloserine, p-aminosalicylic acid sodium, bedaquiline, and 
clofazimine. Analyses were stratified by hospital type (general versus 
TB-specialized hospitals) and drug classification (first-line versus second-line 
agents). Outcome measures included procurement volume, total expenditure and 
cost per defined daily dose (DDDc), market concentration, and the number of 
active manufacturers in hospital procurement. Segmented regression analysis 
estimated immediate level and subsequent slope changes. Sensitivity analyses 
with alternative comparator specifications assessed robustness and parallel 
trends assumptions.
RESULTS: Following NCDP implementation, hospital procurement costs for TB 
medicines declined substantially across both hospital types. In general 
hospitals, expenditure decreased significantly. DDDc reductions were dramatic: 
linezolid decreased from approximately 800 Renminbi (RMB) to below 100 RMB; 
moxifloxacin from 99 RMB to 20 RMB; levofloxacin from 24 RMB to 9 RMB. Similar 
patterns were observed in specialized hospitals. Market structure effects 
exhibited heterogeneity: first-line drugs showed increased concentration with 
declining manufacturer participation, while second-line drugs demonstrated 
expanded supplier participation and decreased Herfindahl-Hirschman Index (HHI). 
Sensitivity analyses confirmed robustness across alternative comparator 
specifications.
CONCLUSIONS: The NCDP achieved substantial price and expenditure reductions for 
TB medicines whilst inducing heterogeneous effects on market structure-increased 
concentration for first-line drugs but expanded supplier participation and 
decreased market concentration for second-line drugs. TB-specialized hospitals, 
with higher baseline concentration and fewer suppliers, face heightened supply 
chain vulnerability. Given NCDP's design-where hospitals independently select 
among winning suppliers and may procure non-winning products-policymakers should 
implement differentiated approaches: multi-winner tender designs to preserve 
supplier diversity for first-line drugs; strategic stockpiles and supplier 
qualification programs for specialized hospitals; and continued volume-price 
guarantees for second-line agents such as linezolid and moxifloxacin. Regular 
monitoring of market structure indicators across hospital types is essential to 
balance price efficiency with supply resilience.
CLINICAL TRIAL NUMBER: Not applicable.
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OBJECTIVE: To assess the effect of postoperative anti-osteoporosis therapy on 
titanium mesh subsidence and bone fusion time after anterior cervical surgery 
for spinal tuberculosis.
METHODS: In this retrospective study, 66 patients undergoing anterior cervical 
debridement with bone grafting and fixation (2020-2024) were divided into two 
groups: Group A (full-course anti-osteoporosis therapy, n = 33) and Group B 
(no/incomplete therapy, n = 33). The primary endpoints were titanium mesh 
subsidence and bone fusion time. Secondary endpoints included VAS score, NDI 
score, Frankel grade, bone mineral density, and radiographic alignment. Clinical 
and radiographic outcomes were compared.
RESULTS: The mean follow-up was 12.5 months. Neurological function (Frankel 
score) improved in all patients. The titanium mesh subsidence rate was 
significantly lower in Group A (21.2%) than in Group B (45.3%). Bone fusion time 
was significantly shorter in Group A (3.5 ± 0.3 months) versus Group B 
(4.8 ± 0.5 months). Both groups showed significant improvements in VAS and NDI 
scores. Radiographic alignment was satisfactory. Bone mineral density improved 
significantly in Group A compared to both its baseline and Group B.
CONCLUSION: Anterior cervical surgery is effective for spinal tuberculosis. 
Postoperative standardized anti-osteoporosis therapy further improves outcomes 
by reducing implant subsidence and accelerating bone fusion, offering 
significant clinical benefit.
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BACKGROUND: IL-36γ coordinates macrophage activation and is essential for 
defense against Mycobacterium tuberculosis (Mtb), but the mechanisms remains 
poorly understood. Aerobic glycolysis plays a critical role in macrophages 
intrinsic control of Mtb infection. This study aimed to investigate the 
potential effects of IL-36γ on macrophages energy metabolism transformation from 
mitochondrial oxidative phosphorylation to aerobic glycolysis in response to Mtb 
infection.
METHODS: The expression of IL-36γ in lung tissues, PBMCs and serum was analyzed 
using Immunohistochemistry, ELISA and RT-qPCR, while the role and mechanism of 
IL-36γ on macrophages energy metabolism transformation duing Mtb infection were 
investigated by RT-qPCR, ELISA, Western blot and colony-forming unit assay.
RESULTS: We demonstrated IL-36γ enhanced the aerobic glycolysis, and 
downregulated the mitochondrial oxidative phosphorylation in Mtb infected 
macrophages. Furthermore, IL-36γ upregulated the expression of HIF-1α and IFN-γ in macrophages through the NF-κB/ERK/JNK signaling pathway, especially in 
macrophages infected with Mtb, where it induced the expression of large amounts 
of HIF-1α and IFN-γ. Moreover, IL-36γ promoted aerobic glycolysis through 
inducing the expression of HIF-1α in macrophages during Mtb infection. 
Meanwhile, HIF-1α was required for IL-36γ-mediated control of Mtb infection. 
Interestingly, the expression of IL-36γ was increased in lung tissues, PBMCs and 
serum from patients with active pulmonary tuberculosis and correlated with 
monocytes/macrophages immune response and IFN-γ levels, displayed an appreciable 
diagnostic value.
CONCLUSION: IL-36γ enhanced bactericidal effects of macrophages to Mycobacterium 
tuberculosis via the IFN-γ/HIF-1α/ glycolysis pathway. IL-36γ may be a potential 
treatment target and useful biomarker for tuberculosis.
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PURPOSE: To evaluate the efficacy of adjunctive Mycobacterium vaccae (M. vaccae) 
and vitamin D in patients with initial smear-negative pulmonary tuberculosis 
(PTB) and to explore their effects on immune responses.
METHODS: In this prospective cohort study, 391 patients with initial 
smear-negative pulmonary tuberculosis were consecutively enrolled and followed 
for 4 months. Patients were assigned to one of three treatment groups: standard 
anti-tuberculosis therapy (control), standard therapy plus M. vaccae 
vaccination, and standard therapy combined with M. vaccae and vitamin D. 
Cytokine levels [interferon-γ (IFN-γ), interleukin-4 (IL-4), IL-17, IL-10], T 
cell subset ratios [Th1/Th2, Th17/regulatory T cells (Treg)], and clinical 
outcomes were prospectively assessed.
RESULTS: The combined therapy group showed significant increases in IFN-γ and 
Th1/Th2 ratio, and decreases in IL-4, IL-17, IL-10, and an increase in the 
Th17/Treg ratio, indicating a shift toward Th1-dominant immunity. Clinically, 
lesion absorption (54.33%) and cavity closure (71.13%) rates were highest in the 
combined group, with a total effective rate of 89.76%, surpassing the control 
(76.12%) and M. vaccae (79.23%) groups (p < 0.05).
CONCLUSION: Adjunctive therapy with M. vaccae and vitamin D enhances immune 
function and improves clinical outcomes in initial smear-negative PTB, 
suggesting a synergistic immunotherapeutic effect.
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BACKGROUND: Tuberculosis (TB) remains a global health challenge, with 
heterogeneous treatment outcomes despite standardized protocols. Traditional 
statistical models struggle with high-dimensional clinical data, necessitating 
advanced machine learning (ML) approaches.
OBJECTIVE: To analyze clinical data from 467 pulmonary TB patients and construct 
a predictive model using multiple ML algorithms.
METHODS: A prospective cohort of 467 patients (218 intervention, 249 control) 
was enrolled from Xi'an Chest Hospital. Medical ratio features (ALT/AST, 
CD4/CD8) and polynomial interaction terms (e.g., RBC × ALT) were constructed. 
Recursive feature elimination (RFE) selected 60 predictive factors from an 
expanded 80-dimensional feature space. Fourteen ML algorithms were 
systematically compared, with hyperparameters optimized via grid search. 
Performance was assessed using five-fold cross-validation R 2, RMSE, and MAE.
RESULTS: LightGBM achieved the highest initial predictive performance (R 2 = 
0.1829, RMSE = 139.23). Following hyperparameter optimization, Random Forest 
attained a marginally improved R 2 of 0.1867 with comparable error metrics and 
enhanced clinical interpretability, serving as the final reference model. 
Feature engineering expanded the feature space from 33 to 80, with 60 optimal 
features retained.
CONCLUSION: The optimized Random Forest model (R 2 = 0.1867) demonstrates 
moderate accuracy and clinical interpretability, supporting its potential as a 
decision-support tool for TB treatment optimization. Pharmacist-led therapeutic 
drug monitoring (TDM) further enhances individualized therapy. Future work 
requires multi-center validation and radiomics integration to improve predictive 
performance in severe cases.
CLINICAL TRIAL REGISTRATION: Registration Platform: Chinese Clinical Trial 
Registry [https://www.chictr.org.cn/], identifier [ChiCTR2300074328].
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diagnosed by bronchoalveolar lavage fluid targeted next-generation sequencing.
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A 42-year-old man, a coal miner with a history of pulmonary tuberculosis, dust 
exposure, and suspected pneumoconiosis, presented with cough, purulent sputum, 
and intermittent fever for more than 1 month. Routine sputum bacterial and 
fungal cultures, as well as acid-fast bacilli smears, were persistently 
negative. Chest computed tomography revealed markedly distorted bilateral lung 
architecture with patchy and nodular opacities, multiple irregular cavitary 
lesions, emphysema, pulmonary bullae, and mediastinal lymphadenopathy. To obtain 
a definitive diagnosis, a bronchoscopy was safely performed under strict asepsis 
and painless anesthesia. The procedure showed inflammatory bronchial changes and 
narrowing of the right upper lobe posterior and dorsal segmental bronchi due to 
external compression. Targeted next-generation sequencing (tNGS) of the 
bronchoalveolar lavage fluid on the MGI VisionSeq 1000 platform detected 
Mycobacterium avium complex (349 sequence reads, 53.4% relative abundance). The 
patient's condition improved rapidly following a targeted multidrug regimen 
(clarithromycin, rifampicin, ethambutol, and amikacin) combined with supportive 
pneumoconiosis care. This case highlights the vital role of tNGS in 
differentiating nontuberculous mycobacterial disease from recurrent tuberculosis 
in patients with complex structural lung damage, enabling timely and precise 
intervention.
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OBJECTIVE: Inflammation and malnutrition play pivotal roles in disease 
progression. This study evaluated the associations between 
inflammation/nutrition-based composite indices and treatment outcomes in 
hospitalized adults with previously untreated pulmonary tuberculosis (PTB) 
complicated by hypertension.
METHODS: We included hospitalized adults with untreated PTB and concomitant 
hypertension admitted to Changsha Central Hospital (from January 2019 to 
December 2021). Inflammation/nutrition-based composite indices including 
Prognostic Nutritional Index (PNI), Hemoglobin-Albumin-Lymphocyte-Platelet 
(HALP) score, Monocyte-to-Albumin Ratio (MAR), Neutrophil-to-Albumin Ratio 
(NAR), and Red Cell Distribution Width-to-Albumin Ratio (RAR) were calculated. 
Associations between these indices and PTB treatment outcomes were evaluated 
using multivariable logistic regression, restricted cubic splines, and subgroup 
analysis.
RESULTS: Among 1,012 hospitalized patients with untreated PTB complicated by 
hypertension, 166 individuals (16.40%) experienced unfavorable treatment 
outcomes. After multivariate adjustment, logistic regression revealed that RAR 
(aOR 0.75, 95% CI 0.64-0.89, p = 0.001) and NAR (aOR 0.40, 95% CI 0.19-0.84, 
p = 0.015) were inversely associated with favorable outcomes, while PNI was 
positively associated (aOR 1.03, 95% CI 1.01-1.06, p = 0.011). Restricted cubic 
splines revealed a negative linear association for NAR (p = 0.030) and RAR 
(p = 0.013), and a positive linear association for PNI (p = 0.002). Machine 
learning algorithms including GLM, RF, and SVM ranked the relative contributions 
of inflammation/nutrition-based indices and their components to treatment 
outcomes, with RAR identified as the top-contributing indicators.
CONCLUSION: Routine laboratory-derived composite indices, particularly RAR and 
PNI, were associated with treatment outcomes in previously untreated PTB 
patients with hypertension, underscoring the importance of baseline nutritional 
and inflammatory status in the management of this patient population.
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The oral delivery of next-generation anti-tuberculosis drugs, such as PBTZ169 
and bedaquiline (BDQ), is hindered by their poor solubility and low 
bioavailability. We, here, developed a bioinspired delivery platform that 
combines milk exosomes with poly(lactic-co-glycolic acid) (PLGA) nanoparticles 
to deliver the two drugs separately. This nanodelivery system leverages the 
gastrointestinal stability and mucosal penetration of exosomes, along with the 
high encapsulation efficiency of PLGA, significantly enhancing drug 
hydrophilicity and stability. In murine models, the exosome-coated nanoparticles 
increased plasma bioavailability by 2.5- to 4.9-fold compared with free drugs 
and achieved superior accumulation in target organs, while mitigating the 
cardiotoxicity risk associated with BDQ. This synergistic strategy, integrating 
synthetic and natural carriers, overcomes key pharmacological barriers, offering 
a promising approach to developing effective and patient-compliant oral 
therapies for tuberculosis and other potentially infectious diseases.
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BACKGROUND: Differentiating non-tuberculous mycobacterial lung disease (NTM-LD) 
from pulmonary tuberculosis (PTB) remains a significant clinical challenge owing 
to their overlapping clinical and imaging features, despite markedly different 
therapeutic strategies.
METHODS: A total of 409 patients with microbiologically confirmed diagnoses were 
retrospectively enrolled and randomly divided into a training set (n = 329; 
NTM-LD: 171, PTB: 158) and an independent test set (n = 80; NTM-LD: 41, PTB: 
39). After lung segmentation with nnU-Net, images were intensity-normalized and 
resampled to 256 × 256 × 128 voxels. A 3D ResNeXt-based classifier was developed 
and compared against six mainstream deep learning architectures: ResNet, SENet, 
DenseNet, ShuffleNet, Transformer, and Swin Transformer. Model performance was 
evaluated using the area under the receiver operating characteristic curve 
(AUC), accuracy, sensitivity, specificity, and F1 score.
RESULTS: The proposed 3D ResNeXt model achieved the highest performance, with an 
AUC of 0.89 and accuracy of 0.89 on the training set, and an AUC of 0.83 and 
accuracy of 0.84 on the independent test set. DeLong's test confirmed 
statistically significant superiority over all six comparator architectures on 
the test set (all p < 0.05). Gradient-weighted Class Activation Mapping 
(Grad-CAM) visualizations highlighted disease-specific features, including 
nodular bronchiectasis and tree-in-bud opacities in NTM-LD, as well as 
thick-walled cavitary lesions in PTB.
CONCLUSION: The 3D ResNeXt model demonstrated superior and interpretable 
performance in differentiating NTM-LD from PTB on chest CT. It holds promise as 
a valuable clinical decision-support tool, although prospective multicenter 
validation is warranted.
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BACKGROUND: Despite significant progress in tuberculosis (TB) prevention, China 
remains the third-highest TB burdened country globally, with ongoing concerns 
about drug-resistant tuberculosis (DR-TB) and HIV/TB co-infection.
METHOD: The study utilized data from the Global Burden of Disease (GBD) 2021, 
applying the Age-Period-Cohort (APC) model to analyze age, period, and cohort 
effects on the incidence and mortality of TB, DR-TB, and HIV/TB co-infection. 
The Bayesian Age-Period-Cohort (BAPC) model projected future trends from 2022 to 
2035.
RESULT: Age effects indicated an increased incidence and mortality risk for TB 
and DR-TB with age, while younger and middle-aged groups were more affected by 
HIV/TB co-infection. Period effects demonstrated decreasing risks for TB and 
DR-TB, but an increasing trend for HIV/TB co-infection. Cohort effects similarly 
indicated a decline for TB and DR-TB, with a slight rise for HIV/TB co-infection 
among individuals born between 1990 and 2006. BAPC projections indicate that by 
2035, the age-standardized incidence rate (ASIR) for TB, DR-TB, and HIV/TB 
co-infection will be 21.86, 1.04, and 1.21 per 100,000 person-years, 
respectively, while the age-standardized mortality rate (ASMR) will be 0.90, 
0.09, and 0.12 per 100,000 person-years, respectively. None of these projections 
fulfill the End TB targets.
CONCLUSION: Current strategies are unlikely to meet the End TB targets by 2035 
in China, suggesting a need for preventive treatment for latent tuberculosis 
infection (LTBI) and improved screening for HIV and TB in high-risk populations.
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BACKGROUND: The global impact of pulmonary tuberculosis (PTB) is compounded by a 
limited understanding of modifiable risk factors. While caffeine is the most 
consumed psychoactive substance, its causal relationship with PTB and the 
underlying immunological mechanisms remain unknown.
METHODS: A three-tiered approach was used: 1) two-sample Mendelian randomization 
(TSMR) was used to analyze 486 metabolites and 731 immune cells for PTB 
causality (inverse variance weighting was the primary method with reverse MR and 
Bonferroni correction), 2) single-cell RNA sequencing (scRNA-seq) and bulk 
RNA-seq were integrated (Seurat, Gene set enrichment analysis, and pseudotime 
analysis) to characterize CD39+ Tregs traits in lungs with PTB using, 3) core 
genes (LASSO) regression and eQTL-based genetic analyses uniquely) were 
validated in THP-1 macrophages, C3HeB/FeJ mice, and patients with PTB via FCM, 
WB, RT-qPCR, and multiplex immunohistochemistry.
RESULTS: Based on TSMR, eight metabolites (including caffeine) and nine immune 
subsets (including activated CD4+ Tregs) were linked to PTB (P < 0.05). Caffeine 
increased the risk of PTB via CD39+CD4+ Tregs (mediated proportion = 10.4%, 
P = 0.046). ScRNA-seq analysis of PTB lungs revealed elevated CD4+ Tregs with 
high caffeine responsiveness and CD39/ADORA2A overexpression. Validation in 
models revealed that core genes (PSMC5, BAG1, and AGPAT5) exhibited differential 
expression with PTB (P < 0.05) and good diagnostic efficacy (AUC > 0.7).
CONCLUSIONS: We first identified a causal association between genetically 
predicted caffeine levels and PTB risk at the genetic level. We further 
uncovered a CD39-adenosine-based Treg activation mechanism underlying this 
association, and identified PSMC5 as a potential therapeutic target for 
host-directed therapy. These findings inform PTB pathogenesis and host-directed 
therapy.
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BACKGROUND: Tuberculosis preventive treatment (TPT) is essential for reducing 
the progression of latent tuberculosis infection (LTBI) to active disease, yet 
real-world implementation often faces substantial attrition. This study 
evaluated the acceptance, completion, and safety of the 3-month daily isoniazid 
plus rifampicin regimen (3HR) among close contacts in a high-burden setting in 
China.
METHODS: We conducted a prospective observational cohort study among tuberculin 
skin test-positive close contacts from January 2024 to June 2025. Participants 
voluntarily chose to initiate or decline 3HR. Acceptance, completion, and 
adverse events (AEs) were prospectively recorded. Multivariable logistic 
regression models were used to identify predictors of uptake and completion, and 
a sensitivity analysis assessed the differential impact of hepatic versus 
non-hepatic AEs.
RESULTS: Among 617 eligible contacts, 520 (84.3%) accepted TPT. Acceptance was 
significantly higher among school than household contacts (96.0% vs. 76.1%; 
p < 0.001), and school contact status was the strongest predictor of uptake 
(adjusted odds ratio [aOR] 14.20; 95% CI 5.48-36.82). Among the 520 initiators, 
382 (73.5%) completed treatment. Demographic factors were not associated with 
completion, whereas AEs markedly reduced completion (aOR 0.25; 95% CI 
0.14-0.44). A total of 56 participants (10.8%) experienced at least one AE; 
hepatic events were the most frequent (73.2%) and accounted for most 
discontinuations. Subjective intolerance far exceeded clinically confirmed AEs 
(75 vs. 20). Sensitivity analyses confirmed that both hepatic and non-hepatic 
AEs independently reduced completion.
CONCLUSION: In this real-world implementation evaluation, the 3HR regimen 
demonstrated high programmatic acceptance, particularly in school settings; 
however, treatment completion was constrained by both perceived and clinically 
verified AEs. These findings suggest that optimizing TPT delivery requires 
strengthened safety monitoring, structured symptom counseling, and targeted 
mobilization strategies to improve uptake, particularly among household 
contacts.
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The incidence of secondary retroperitoneal lymph node tuberculosis (TB) in 
patients with acute myeloid leukemia (AML) is relatively low, making it 
challenging to diagnose in clinical practice. This paper reports an AML patient 
who developed TB after chemotherapy, confirmed by positive T-SPOT results from 
the ultrasound-guided retroperitoneal lymph node biopsy. Eventually, the patient 
achieved negative conversion on T-SPOT test following individualized anti-TB 
treatment. This case highlights the necessity of the diagnosis of tuberculosis 
when infections occur in leukemia patients. Clinically, ultrasound-guided biopsy 
enables timely diagnosis, and favorable outcome can be attained by selecting an 
appropriate therapeutic regimen.
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BACKGROUND: Tuberculosis and lymphoma are the common causes of fever of unknown 
origin (FUO) and show some similar clinical symptoms. The purpose of this study 
was to analyze the clinical characteristics of tuberculosis and lymphoma to find 
effective methods to distinguish them.
METHODS: A cohort including 100 tuberculosis and 81 lymphoma patients in FUO was 
prospectively enrolled. A predictive model of tuberculosis based on clinical 
parameters was established by using logistic regression equation, and its 
efficacy was evaluated by Receiving operating curve (ROC).
RESULTS: Both lymphoma and tuberculosis were more common in middle-aged and 
elderly males (P=0.043), and the total fever duration was relatively long 
(P=0.086). Muscle pain (P=0.017) and chills (P=0.045) were more common in 
tuberculosis patients, while hepatosplenomegaly (P<0.001) and lymphadenopathy 
(P<0.001) were more prevalent in lymphoma patients. The positive rate of 
T-SPOT.TB in the tuberculosis group was significantly higher than that in the 
lymphoma group (P<0.001). In the lymphoma group, LDH and SF were all 
significantly increased (P<0.001), while ALB and PLT were significantly 
decreased (P<0.001). The AUC of the diagnostic prediction model for tuberculosis 
established by combining parameters was 0.96 (95% CI, 0.935-0.986), with a 
sensitivity of 90.9% and a specificity of 87.1%. A validation cohort consisted 
of 42 patients with FUO from other departments during the same period, the AUC 
of the validation cohort was 0.948 (95% CI, 0.886-0.999), with a sensitivity of 
90% and a specificity of 90.9%.
CONCLUSION: The integration of clinical parameters facilitates enhanced 
discriminative capacity between tuberculosis and lymphoma.
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Immune checkpoint inhibitors (ICIs) are standard care for advanced non-small 
cell lung cancer (NSCLC), yet patients with active tuberculosis (TB) are 
consistently excluded from clinical trials. Furthermore, data guiding the use of 
dual PD-1/CTLA-4 blockade in the presence of multidrug-resistant TB (MDR-TB) is 
lacking. We report a 56-year-old man with stage IVA pulmonary squamous cell 
carcinoma (SqNSCLC) who progressed on multiple lines of therapy, including 
chemotherapy plus pembrolizumab, docetaxel, and the PD-1/VEGF bispecific 
antibody ivonescimab. During treatment, he developed secondary MDR-TB. Following 
stabilization with a WHO-recommended all-oral MDR-TB regimen and palliative 
radiotherapy for a progressive metastatic lesion, he was rechallenged with 
QL1706 (a unified PD-1/CTLA-4 bispecific antibody). The patient achieved 
sustained stable disease with a progression-free survival (PFS) of approximately 
11 months. Crucially, strict multidisciplinary monitoring confirmed no TB 
reactivation or dissemination, and no grade ≥3 immune-related adverse events 
occurred. This case provides the first clinical evidence that, in carefully 
selected patients with controlled MDR-TB, dual checkpoint blockade with QL1706 
is a feasible salvage strategy, provided that TB is rigorously managed.
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BACKGROUND: Multidrug-resistant tuberculosis (MDR-TB) remains a major global 
health challenge, and prolonged chemotherapy often leads to substantial symptom 
burden and impaired health-related quality of life (HRQoL). Host-directed 
adjunctive therapies, including Traditional Chinese Medicine, have received 
growing interest; however, prospective clinical evidence on Yuehua Decoction 
remains limited. This study evaluated whether adjunctive Yuehua Decoction 
improves HRQoL and safety among patients receiving standardized MDR-TB 
treatment.
METHODS: We conducted a prospective, non-randomized cohort study enrolling 
adults with microbiologically confirmed MDR-TB. Patients received either 
standard MDR-TB chemotherapy alone (control group) or in combination with Yuehua 
Decoction (Yuehua group) based on treatment preference. The primary outcome was 
HRQoL at 6 months, assessed using the St. George's Respiratory Questionnaire 
(SGRQ). Between-group differences were analyzed using multivariable linear 
regression adjusting for baseline SGRQ and other clinically relevant covariates. 
Secondary outcomes included sputum culture conversion and treatment-related 
adverse events.
RESULTS: Seventy-one patients were included (Yuehua group, n = 32; control 
group, n = 39). Although demographic characteristics were similar, baseline SGRQ 
scores were significantly higher in the Yuehua group (P = 0.007). After 
adjustment for this imbalance, adjunctive Yuehua Decoction was associated with 
greater improvement in SGRQ total score at 6 months (adjusted β = -3.00; 95% CI: 
-3.87 to -2.12; P < 0.001). The between-group difference was slightly below the 
conventional minimal clinically important difference (4 points), but the 
direction and precision of the estimate suggest potential clinical relevance. 
Rates of sputum culture conversion and overall treatment success were comparable 
between groups. A significantly lower incidence of skin reactions was observed 
in the Yuehua group (15.6% vs. 35.9%, P = 0.038), with no increase in serious 
adverse events.
CONCLUSION: In this preliminary prospective cohort, adjunctive Yuehua Decoction 
was associated with improved HRQoL without increasing treatment-related toxicity 
among patients undergoing MDR-TB chemotherapy. These findings support Yuehua 
Decoction as a potential host-directed adjunct, but confirmation in larger 
randomized controlled trials is needed.
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BACKGROUND: Tuberculosis (TB) remains a severe public health threat in China. 
People living with HIV (PLWH) face markedly higher risks of TB and TB-related 
mortality. Evaluating TB knowledge in this vulnerable group is critical for 
targeted health education, yet relevant data remain scarce. This study assessed 
TB awareness among PLWH to inform tailored TB health-education interventions.
METHODS: A cross-sectional survey was conducted using random proportional 
sampling from October to December 2024 in Xiangyang City, Hubei Province. A 
total of 225 PLWH completed face-to-face questionnaires covering 
sociodemographic characteristics, awareness of the five core TB information 
items, willingness to learn, current knowledge sources, and preferred 
information channels.
RESULTS: The overall awareness rate of core TB information among PLWH was 57.1%. 
Awareness varied significantly across specific items, ranging from 86.7% for "TB 
is an infectious disease" to only 28.0% for "TB is curable." Lower awareness was 
significantly associated with rural residence (53.5% vs. urban 62.8%, 
p = 0.002), lower educational attainment (45.6% for junior high school or below 
vs. 69.4% for high school or above, p < 0.001), and being married or 
divorced/widowed compared to being unmarried (p < 0.001). Nearly all 
participants (98.7%) expressed willingness to learn about TB. Television was the 
most common current knowledge source (57.3%), whereas online media (e.g., 
WeChat, Douyin) was the most preferred channel (60.0%), followed by health 
lectures (48.0%).
CONCLUSION: TB knowledge among PLWH was insufficient, with significant gaps in 
transmission, prevention, and curability. The vast majority demonstrated 
willingness to acquire TB knowledge and future efforts are needed to prioritize 
the underserved subgroups (e.g., rural and less-educated individuals). Digital 
platforms can be effectively combined with TB education integrated into routine 
HIV services. Messaging must focus on transmission, prevention, and curability 
through standard treatment adherence.
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OBJECTIVE: To explore the changes in latent categories of stigma among patients 
with pulmonary tuberculosis over time and their correlation with treatment 
adherence.
METHODS: A total of 236 patients with pulmonary tuberculosis were selected as 
the research subjects using the convenience sampling method. The social impact 
scale and medication adherence report scale were used to measure the enrolled 
research subjects at 1 month (T1) and 3 months (T2) after standard treatment. 
Latent profile analysis, latent transition analysis, and logistic regression 
were employed for statistical analysis.
RESULTS: The scores of treatment adherence of pulmonary tuberculosis patients at 
T1 were significantly different according to marital status (χ2 2 = 11.089, P = 
0.001), education background (χ2 = 19.4027, P < 0.001), and living style (χ2 = 
6.631, P = 0.010). At T2, the scores of treatment adherence were significantly 
different according to age (χ2 = 9.485, P = 0.002), marital status (χ2 = 9.567, 
P = 0.002), education (χ2 = 10.604, P = 0.005), and living style (χ2 = 6.186, P = 0.013). At T1 and T2, there were two latent profile categories of stigma, 
namely the high stigma group (C1) and the low stigma group (C2). The results of 
latent transition analysis showed that 38.65% of patients with pulmonary 
tuberculosis were continuously in the C1 group (continuous high stigma group), 
28.37% of patients with pulmonary tuberculosis were continuously in the C2 group 
(continuous low stigma group), 24.16% of patients with pulmonary tuberculosis 
changed from the C1 group to the C2 group (decreasing stigma group), and 8.82% 
of patients with pulmonary tuberculosis changed from the C2 group to the C1 
group (increasing stigma group). In the multivariate Logistic regression 
analysis, compared with the continuous low stigma group, the risk of low 
treatment adherence of pulmonary tuberculosis patients in the continuous high 
stigma group (OR = 10.740), the decreasing stigma group (OR = 2.145), and the 
increasing stigma group (OR = 4.166) increased (all P < 0.001).
CONCLUSIONS: This study found that there were four dynamic trajectories of 
stigma in patients with pulmonary tuberculosis: continuous high stigma group 
(38.65%), continuous low stigma group (28.37%), decreasing stigma group 
(24.16%), and increasing stigma group (8.82%). Compared with the continuous low 
stigma group, the risk of low treatment adherence of patients in the other three 
groups was significantly increased.
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BACKGROUND: Patients with rheumatic diseases are at high risk for latent 
tuberculosis infection (LTBI) reactivation. We aimed to evaluate whether a 
modified 3-month regimen (3HP-PUMCH) was non-inferior to the standard 9-month 
isoniazid regimen (9H) for tuberculosis preventive treatment in this vulnerable 
population.
METHODS: We conducted a multicenter, open-label, randomized, non-inferiority 
trial at nine tertiary general hospitals in China. Eligible participants were 
adults (18-70 years) with high-risk rheumatic diseases and LTBI undergoing 
immunosuppressive therapy. Patients were randomized (1:1) to receive either the 
3HP-PUMCH regimen (twice-weekly rifapentine 450 mg plus daily isoniazid 300 mg) 
or the 9H regimen (daily isoniazid 300 mg). The primary endpoint was the 
occurrence of tuberculosis, with a non-inferiority margin of 1.4 percentage 
points. Analysis used the modified intention-to-treat population. The trial was 
registered with Chinese Clinical Trial Registry ChiCTR1800018242.
FINDINGS: Between 19 September 2018 and 18 August 2021, 536 patients with 
rheumatic diseases were enrolled. The cumulative rate of tuberculosis was 0.00% 
(0 of 249, 95% CI 0.00-1.47) in the 3HP-PUMCH group, compared with 1.15% (3 of 
260, 95% CI 0.24-3.34) in the 9H group, with a rate difference of -1.15 
percentage points (95% CI -2.4 to 0.14). Drug discontinuation rates due to 
serious adverse events or tuberculosis occurrence were 2.8% (7 of 249) in the 
3HP-PUMCH group and 1.9% (5 of 260) in the 9H group (p = 0.509). Adverse drug 
reactions occurred in 24 (9.6%) of 249 patients versus 39 (15.0%) of 260 (p = 
0.066), with hepatotoxicity in 11 (4.4%) of 249 versus 27 (10.4%) of 260 (p = 
0.010). 223 (89.6%) of 249 patients completed treatment in the 3HP-PUMCH and 237 
(91.2%) of 260 in the 9H group (p = 0.54).
INTERPRETATION: The short-course 3HP-PUMCH regimen was non-inferior to the 9H 
regimen in preventing tuberculosis and demonstrated a favorable safety profile, 
with high treatment completion in LTBI patients with rheumatic diseases. This 
regimen might be more suitable for patients with underlying diseases and those 
on concomitant medications.
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RATIONALE: Constrictive pericarditis (CP) is a diagnostic challenge due to its 
nonspecific and insidious presentation.
PATIENT CONCERNS: A 38-year-old man presented with bilateral lower limb edema 
and exertional dyspnea.
DIAGNOSES: Cardiac magnetic resonance imaging demonstrated pericardial 
thickening, late gadolinium enhancement, and interventricular septal bounce. 
Tuberculous CP was considered based on imaging findings, positive 
interferon-gamma release assay, therapeutic response, and epidemiologic 
background.
INTERVENTIONS: The patient was treated with anti-tuberculosis therapy without 
surgical pericardiectomy.
OUTCOMES: Follow-up imaging showed near-complete resolution of pericardial 
thickening and effusion, with sustained clinical improvement.
LESSONS: This case highlights the value of cardiac magnetic resonance imaging in 
the early diagnosis of inflammatory CP and supports the role of medical therapy 
in selected patients.
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