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OBJECTIVE: Isoniazid (INH), a well-established anti-tuberculosis agent, has 
recently gained increasing interest because of its anti-inflammatory and 
immunomodulatory properties. This review is intended to summarize the 
mechanistic basis of INH in inflammatory skin disorders and to assess its 
potential clinical applicability. However, most evidence discussed here derives 
from preclinical studies and remains largely hypothesis-generating.
MATERIALS AND METHODS: A literature search was performed in the CNKI and PubMed 
databases.
RESULTS: The anti-inflammatory activity of INH is mediated through several 
pathways, including regulation of the ROS-PPARγ-NF-κB/AP-1 axis, suppression of 
NLRP3 inflammasome activation, and modulation of the Th1/Th2 balance. 
Therapeutic potential has been observed in conditions such as atopic dermatitis, 
psoriasis, urticaria, and rosacea, particularly among patients with latent 
tuberculosis infection or those undergoing biologic therapy, supporting its dual 
"anti-inflammatory-antituberculosis" value.
CONCLUSION: INH demonstrates a multi-target mode of action and distinct dual 
clinical advantages in the management of inflammatory skin diseases, rendering 
it especially relevant for resource-constrained settings and selected patient 
populations. Additional clinical investigations remain necessary to determine 
the optimal treatment strategy and to further establish its safety profile. 
However, clinical evidence remains limited and further prospective studies are 
needed.
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WHO reports that only 54% of tuberculosis (TB) patients received rapid 
diagnostic tests at their initial presentation. Conventional laboratory methods 
in TB detection have high specificity (>90%) but low sensitivity (<50%). This 
means a large number of tuberculosis patients are missed. A better diagnostic 
approach is essential to decrease the TB burden. Studies on multi-indicator 
blood-based models for rapid TB diagnosis remain limited. We developed a rapid, 
non-sputum-based model to improve the efficiency of TB diagnosis. This was a 
retrospective case-control study including 301 patients with active tuberculosis 
(ATB) and 191 patients with other pulmonary diseases (OPD) who were evaluated at 
the Department of Pulmonary Medicine of the Affiliated Infectious Diseases 
Hospital of Soochow University between May 2023 and May 2024. A composite 
clinical diagnosis served as the gold standard for ATB diagnosis, including 
either a clinical diagnosis or bacteriological confirmation. The diagnostic 
outcome of ATB (ATB vs OPD) was defined as the dependent variable, while 
guanylate-binding protein 5 (GBP5) expression levels and routine laboratory 
indicators (including blood cell counts and plasma protein measurements) were 
defined as independent variables. Univariate and multivariate logistic 
regression analyses were performed to identify key predictors, and an AdaBoost 
algorithm was used to construct a TB diagnostic model. The performance of the 
model was compared with traditional laboratory-based TB tests. DeLong's Test was 
used to evaluate the statistical difference of AUC between AdaBoost and 
traditional methods. Through univariate and multivariate logistic regression 
analyses, the GBP5 gene, white blood cell (WBC) count, platelet (PLT) count, and 
prothrombin time (PT) were selected to construct an ATB diagnosis model using 
the AdaBoost algorithm. The AdaBoost model achieved an AUC of 0.808 in the 
training set and 0.805 in the test set, while the AUC of smear microscopy, MTB 
culture, Xpert MTB/RIF, and IGRA were 0.67, 0.59, 0.63 and 0.75 respectively. 
Therefore, our model demonstrated better diagnostic performance than 
conventional methods. This study preliminarily demonstrates that our AdaBoost 
diagnostic model based on GBP5 gene expression and routine blood indicators 
could serve as a potential tool for the clinical diagnosis of ATB. However, to 
be applied to the clinic, large samples are needed to validate the performance 
of the model.
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China remains a high-burden country for rifampicin-resistant tuberculosis. The 
treatment of drug-resistant tuberculosis is expensive, with many adverse drug 
reactions and greater difficulty to cure. Searching for appropriate treatment 
regimens is urgent. A retrospective study was conducted on HIV-negative patients 
aged 18 to 60 years with rifampicin- or multidrug- or pre-extensively 
drug-resistant tuberculosis (RR/MDR/Pre-XDR-TB) at the Public Health Clinical 
Center of Chengdu, China from May 1, 2018 to July 31, 2022. Patients were 
divided into 3 groups: linezolid (Lzd) + bedaquiline (Bdq) containing group 
(regimen A), Lzd + delamanid (Dlm) containing group (regimen B), and Lzd + other 
drugs containing group (regimen C, not containing Bdq or Dlm). A total of 142 
RR/MDR/Pre-XDR-TB patients were included (63 in regimen A, 34 in regimen B, and 
45 in regimen C). At 2 months of treatment, 1 patient was lost to follow-up in 
regimen A and regimen C, respectively. At 6 months of treatment, 3 patients were 
lost to follow-up in regimen A and regimen C, respectively, and 2 patients were 
lost to follow-up in regimen B. The sputum culture conversion rates of 
RR/MDR/Pre-XDR-TB patients in regimen A, B, and C at the end of 2 and 6 months 
were (72.6% [45/62] vs 64.7% [22/34] vs 18.2% [8/44]) and (95.0% [57/60] vs 
90.6% [29/32] vs 81.0% [34/42]), respectively (P < .05). 88.2% (30/34) of the 
Dlm group used Lzd-Dlm-clofazimine (Cfz)-cycloserine (Cs) containing regimens. 
7.9% (5/63) of patients stopped using Bdq due to corrected QT interval by 
Fredericia >500 ms. 2.9% (1/34) of patients with corrected QT interval by 
Fredericia prolongation and an increase of 88 ms from baseline stopped Dlm. No 
patient experienced any malignant heart disease events. Due to related adverse 
events of Lzd, 14.1% (20/142) reduced Lzd dosage and 6.3% (9/142) had permanent 
discontinuation of Lzd. 6-month Lzd + (Bdq or Dlm) containing regimens were 
associated with favorable early culture conversion and showed good safety among 
HIV-negative patients aged 18 to 60 years with RR/MDR/Pre-XDR-TB. Lzd-Dlm-Cfz-Cs 
containing regimens may serve as promising candidate regimens for future 
research on rifampicin-resistant tuberculosis. Multicenter prospective studies 
with longer follow-up and definitive treatment outcomes are needed to establish 
comparative effectiveness or treatment superiority of these regimens.
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BACKGROUND: Although SII has been associated with various infectious and 
non-infectious conditions, its potential relevance to LTBI has not yet been 
comprehensively investigated. Therefore, this study aimed to investigate the 
relationship between SII and LTBI among U.S. adults by using data from the 
2011-2012 National Health and Nutrition Examination Survey (NHANES).
METHODS: This study used data from the 2011-2012 NHANES. To explore the 
relationship between SII and LTBI, weighted multivariable logistic regression 
models, smooth curve fitting, threshold effect analysis, subgroup analyses, and 
interaction tests were applied.
RESULTS: A total of 4,398 participants were included in the analysis, of whom 
520 were identified as having LTBI. An inverse association between Log2-SII and 
LTBI was observed in the fully adjusted model. A nonlinear association between 
Log2-SII and LTBI was also detected, with a potential inflection point of 7.51 
(corresponding to an SII value of approximately 182.27). Further subgroup 
analyses and interaction tests showed no statistically significant interactions 
for sex, race/ethnicity, body mass index (BMI), smoking status, hypertension, 
diabetes, and history of household exposure to tuberculosis (TB) (all p for 
interaction > 0.05).
CONCLUSION: The study identified that Log2-SII was nonlinearly and inversely 
associated with LTBI among U.S. adults. Notably, this association was evident at 
Log2-SII values greater than 7.51 (corresponding to an SII value of 
approximately 182.27), although further studies are warranted to validate this 
finding.
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OBJECTIVE: Severe tuberculosis (STB) imposes a substantial disease burden, yet 
reliable biomarkers for distinguishing STB from mild/moderate tuberculosis (MTB) 
remain scarce. This study aimed to identify and independently validate plasma 
protein biomarkers associated with tuberculosis severity.
METHODS: In this multicenter prospective study, 298 adults with confirmed 
pulmonary tuberculosis were enrolled into screening (n = 128) and independent 
validation (n = 170) cohorts. Plasma samples were analysed using 
data-independent acquisition proteomics. Differentially expressed proteins were 
screened via Limma and four machine-learning algorithms, with candidate proteins 
measured by enzyme-linked immunosorbent assays. Receiver operating 
characteristic analysis assessed individual and combined diagnostic performance.
RESULTS: STB patients were older and presented with lymphopenia, 
hypoalbuminemia, neutrophilia, and elevated lactate dehydrogenase. Among 166 
differentially expressed proteins, HSPA5, HSP90B1, EEF1D, and SULT1A1 were 
selected for validation. In STB patients, HSPA5, HSP90B1, and EEF1D were 
upregulated, whereas SULT1A1 was downregulated. The four-protein panel achieved 
an AUC of 0.908 (95% CI 0.864-0.952), with 87.5% sensitivity and 83.8% 
specificity, modestly outperforming HSPA5 alone (AUC = 0.894). Functional 
enrichment implicated cholesterol metabolism, immune-inflammatory pathways, and 
endoplasmic reticulum stress.
CONCLUSIONS: The four-protein panel effectively discriminated STB from MTB; 
however, its marginal improvement over HSPA5 alone suggests that an HSPA5-based 
assay may offer a simpler, more practical, and potentially cost-effective 
strategy for severity stratification.
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Tuberculosis is a chronic infectious disease caused by Mycobacterium 
tuberculosis (Mtb). As primary host cells targeted by Mtb, macrophages play 
central roles in both innate and adaptive immunity. Accumulating evidence 
indicates that macrophage polarization is a key determinant of tuberculosis 
pathogenesis. In response to diverse microenvironmental cues, macrophages adopt 
functionally distinct polarization states, ranging from pro-inflammatory, 
microbicidal programs (M1-like) to anti-inflammatory, tissue-reparative programs 
(M2-like). These states differentially shape tuberculosis progression. Defining 
the remodeling of these context-dependent macrophage states is therefore 
critical for understanding Mtb infection, granuloma formation, and disease 
outcomes, as well as for guiding the development of next-generation vaccines, 
immunotherapies, and host-directed interventions. This Review synthesizes the 
molecular mechanisms underlying macrophage polarization during Mtb infection, 
integrates the bidirectional regulatory networks between pathogen-derived and 
host-derived factors, and highlights their roles in immune evasion, granuloma 
biology, and emerging therapeutic strategies in tuberculosis.
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Tuberculosis (TB) is one of the most common infectious diseases caused by 
Mycobacterium tuberculosis (M.tb). The emergence of multidrug-resistant strains, 
HIV infection, and poor efficacy of the BCG vaccine have made TB epidemics 
difficult to control. Natural killer (NK) cells are an important component of 
the body's innate immunity, playing a role not only in the early stages of M.tb 
infection but also in activating adaptive immune cells to inhibit M.tb 
proliferation. Recent studies have increasingly revealed significant changes in 
the number, subsets, and functions of NK cells as TB progresses, with NK cells 
primarily exhibiting signs of depletion, suggesting a close correlation between 
NK cell changes and TB progression. Therefore, this article outlines the main 
changes in NK cells in clinical cohort studies, discusses potential mechanisms 
of their depletion, and introduces the functions of NK cells, as well as the 
methods and strategies they use to recognize and kill Mycobacterium 
tuberculosis. This can contribute to a better understanding of the role and 
manifestation of NK cells in TB immunity and provide a more comprehensive 
perspective for NK cell-based TB treatment strategies.
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Drug-susceptible pulmonary tuberculosis (DS-PTB) is conventionally treated with 
a 6-month multidrug regimen, but prolonged treatment may compromise adherence, 
prompting efforts to develop shorter and effective therapeutic strategies. 
However, the comparative long-term effectiveness of alternative regimens, 
particularly their ability to prevent relapse, remains uncertain. We 
systematically searched multiple databases from inception through August 31, 
2025, for randomized controlled trials enrolling adolescents and adults with 
DS-PTB. Regimens were classified according to treatment duration and 
architecture, including standard 6-month therapy, rifamycin-intensified 
strategies, structurally modified 6-month regimens, 4-month treatment-shortening 
approaches, and intended 8-week multidrug regimens. A random-effects pairwise 
meta-analysis and a fixed-effect consistency network meta-analysis (NMA) 
compared treatment success, relapse/recurrence-related outcomes, and mortality. 
Eight randomized controlled trials involving 10,244 participants were included. 
Six source trials involving 8,457 randomized participants contributed to the 
quantitative synthesis and informed a 14-node NMA; outcome data from 6,752 
participants contributed to 12 shortened-regimen-versus-standard comparisons in 
the pairwise meta-analysis. Two trials involving 1,787 participants were 
summarized narratively because their thrice-weekly control regimens were not 
considered exchangeable with the daily reference regimen. In the pooled pairwise 
analysis, shortened-duration regimens were associated with a higher risk of 
trial-defined unfavorable long-term outcomes than the 6-month standard regimen 
(RR = 1.68, 95% CI 1.37-2.06; P < 0.001; I² = 39.9%). Treatment success was 
close to that of the standard regimen for the 4-month daily 
rifapentine-moxifloxacin regimen evaluated in Study 31/A5349 (RR = 0.98, 95% CI 
0.94-1.01) and the 6-month regimen with once-weekly rifapentine-moxifloxacin 
continuation therapy evaluated in RIFAQUIN (RR = 1.01, 95% CI 0.93-1.09). In 
contrast, all four intended 8-week TRUNCATE-TB regimens showed lower treatment 
success and higher relapse/recurrence-related risk estimates than the standard 
regimen. Mortality was uncommon, and mortality comparisons were imprecise. These 
findings suggest that long-term outcomes should be interpreted in relation to 
regimen design, dosing, and treatment duration rather than duration alone. The 
standard 6-month regimen remains a reliable reference, and conclusions about 
individual alternatives should be based on effect estimates and uncertainty 
rather than rankings. Because no closed loop was formed by independent trial 
evidence, formal inconsistency assessment was not feasible.
SYSTEMATIC REVIEW REGISTRATION: https://www.crd.york.ac.uk/PROSPERO/, identifier 
CRD420251267175.
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Immune checkpoint inhibitors (ICIs) have become one of the standard therapeutic 
regimens for advanced lung cancer. However, the risk of infection-related 
complications induced by ICIs, particularly reactivation of tuberculosis, has 
attracted increasing clinical attention. Herein, we report a 72-year-old male 
patient with squamous cell carcinoma of the lung who developed reactivation of 
latent tuberculosis infection (LTBI) approximately 13 months after sequential 
PD-1 inhibitor therapy. During anti-tuberculosis treatment, the patient was 
further diagnosed with a second primary ascending colon adenocarcinoma. Combined 
with this index case and 26 previously published cases of ICI-associated 
tuberculosis infection identified via literature review, we explore the 
potential correlation between PD-1/PD-L1 inhibitor therapy and tuberculosis 
reactivation, as well as corresponding clinical manifestations and comprehensive 
management strategies. Our findings suggest that clinicians should attach great 
importance to tuberculosis screening and continuous monitoring throughout the 
entire course of ICI treatment. For complex patients concurrently complicated 
with second primary malignancies and infectious diseases, a multidisciplinary 
team (MDT) approach should be adopted to formulate individualized treatment 
regimens.
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BACKGROUND: This study aimed to assess the incidence and clinical 
characteristics of active tuberculosis (ATB) in cancer patients treated with 
immune checkpoint inhibitors (ICIs) to inform optimal ICI utilization strategies 
in TB-endemic areas.
METHODS: We conducted a retrospective analysis of 889 consecutive cancer 
patients who received at least one cycle of ICIs at The Third People's Hospital 
of Shenzhen between 01/01/2018 and 31/12/2024. Patients who developed ATB 
following ICI initiation were identified, and their demographic data, tumor 
type, ICI regimen, medical history, body mass index (BMI), and TB 
characteristics (time of occurrence, site) were systematically evaluated.
RESULTS: Among 889 patients, the median follow-up duration was 19 months (IQR 
9.7-32 months). The total follow-up time for the entire cohort was 1634.1 
person-years. Forty-four patients developed ATB. The TB incidence rate was 2693 
per 100 000 person-years (95% CI: 1956-3607). A total of 169 patients died 
during follow-up and 20 were lost to follow-up; data for both groups were 
censored at the last known contact date. All affected patients were male, with a 
median age of 61 years and a median BMI of 18.1 kg/m2. Lung cancer is an 
independent risk factor for ATB associated with ICIs. The median time to ATB 
onset after ICI initiation was 7.1 months, and patients had received a median of 
5 ICI treatment cycles prior to TB diagnosis.
CONCLUSIONS: This single-center retrospective cohort from a high TB-burden 
region demonstrated an observed TB incidence of 2693 cases per 100 000 
person-years, which is higher than the general population incidence in China (55 
per 100 000). While this observation cannot establish a causal relationship 
between ICIs and TB, it suggests that TB screening and monitoring protocols may 
warrant consideration in similar clinical settings. Prospective controlled 
studies are needed to confirm the attributable TB risk associated with ICI 
therapy.

© The Author(s) 2026. Published by Oxford University Press on behalf of 
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BACKGROUND: Antimicrobial resistance in Mycobacterium tuberculosis (M.tb) poses 
a major threat to global tuberculosis (TB) control, limiting treatment options 
and increasing mortality. The prevalence and risk factors for drug-resistant TB 
(DR-TB) vary by socioeconomic and demographic context. Shenzhen, a rapidly 
developing megacity in China with a large migrant population, provides a 
critical setting for investigating this issue. This study aimed to analyze the 
DR-TB trends and risk factors in Shenzhen using a nine-year retrospective 
analysis.
METHODS: We retrospectively analyzed 16,466 TB patients managed at Shenzhen 
Third People's Hospital from January 2017 and December 2025. Risk factors for 
DR-TB were identified using univariate and multivariate logistic regression. 
Based on these factors, we constructed four prediction models (demographic, 
demographic+clinical symptom, demographic+clinical symptom+diagnostic, and 
demographic+clinical symptom+diagnostic+treatment delay), and evaluated their 
performance using Receiver Operating Characteristic (ROC) curves and calibration 
curves.
RESULTS: The prevalence of DR-TB decreased from 11.36% in 2017 to 10.42% in 
2019, dropped sharply to 7.9% in 2020-2021 (likely due to COVID-19 disruptions), 
rebounded to 14.63% in 2022 (above pre-pandemic levels), peaked in 2023, and 
then gradually declined after 2024. Multivariate logistic regression identified 
multiple factors significantly associated with drug resistance: gender (female), 
age (25-44, 45-64, ≥65 years), occupation (unemployed, family workers, 
business/service providers, office workers, students), HIV/AIDS comorbidity, 
clinical symptoms (cough, sputum production), ≥1 negative etiological test 
result, re-treatment status, concurrent extra pulmonary TB, time from symptom 
onset to first medical visit (28-42 days), and time from first visit to 
diagnosis (≥42 days). The AUC values for the four models were 0.571, 0.599, 
0.760, and 0.787, respectively (all p < 0.001). Hosmer-Lemeshow χ 2 values were 
14.014, 13.402, 9.618 and 8.612, respectively (p > 0.05).
CONCLUSION: We successfully developed a DR-TB risk prediction model with good 
discrimination and calibration. Early identification of risk factors is crucial 
for improving clinical awareness and management of DR-TB. Enhancing early 
diagnosis and treatment is essential for controlling the disease.
CLINICAL TRIAL REGISTRATION: 
https://www.chictr.org.cn/showproj.html?proj=188950, Identifier 
[ChiCTR2300067585].
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BACKGROUND: Anti-tuberculosis drug-induced liver injury (ATDILI) is one of the 
most prevalent and serious adverse reactions during anti-tuberculosis treatment 
and can potentially lead to liver failure or mortality. This study aims to 
investigate whether genetic variants in the N-acetyltransferase 2 gene (NAT2) 
and the HLA-DOA gene (HLA-DOA) are associated with ATDILI susceptibility and 
clinical manifestations in a Western Chinese population.
METHODS: A total of 1358 participants with active tuberculosis were enrolled and 
genotyped for four NAT2 polymorphisms and five HLA-DOA loci. Associations 
between candidate genetic variants and ATDILI were evaluated using logistic 
regression analyses, with multiple comparisons adjusted by Bonferroni 
correction.
RESULTS: The overall incidence of ATDILI was 28.4% (385/1358) in this cohort. 
Under a recessive model, NAT2 rs1799930 was found to increase the risk of ATDILI 
(odds ratio [OR] = 1.88, 95% confidence interval [CI]: 1.20-2.95, p = 0.006), 
which remained significant after Bonferroni correction (adjusted p = 0.048). 
Meanwhile, while HLA-DOA rs1367731 (OR = 0.41, 95% CI: 0.18-0.93, p = 0.033), 
rs6913008 (OR = 0.39, 95% CI: 0.17-0.89, p = 0.024), and rs9276975 (OR = 0.47, 
95% CI: 0.23-0.98, p = 0.045) demonstrated a promising protective genomic 
characteristic that may mitigate the development of ATDILI. However, none of the 
reported HLA-DOA associations remained statistically significant after applying 
Bonferroni corrections. Regarding clinical manifestations, NAT2 rs1799930 and 
rs1799931 have been linked to poor ATDILI clinical presentations, whereas 
certain HLA-DOA variants (rs1367731, rs6913008, and rs9276975) were possibly 
linked to milder ATDILI severity.
CONCLUSION: Our findings preliminarily suggest that the NAT2 and HLA-DOA genetic 
variants may play a role in ATDILI susceptibility and clinical outcomes. NAT2 
rs1799930 represents a potential genetic risk marker, while HLA-DOA variants may 
serve as protective factors warranting further validation. These findings may 
contribute to the precision management of ATDILI and the prevention of anti-TB 
drug-associated liver injury.
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BACKGROUND: Rheumatoid arthritis (RA) patients have a clearly increased 
possibility to develop tuberculosis (TB). However, the common molecular 
background, useful diagnostic molecules, and treatment-related targets of this 
comorbidity are still not sufficiently explained. We attempted to search the 
shared genetic factors and candidate drug targets for RA and TB by an integrated 
multi-omics way.
METHODS: Bulk transcriptome data sets for RA and TB were obtained from Gene 
Expression Omnibus (GEO). Differential expression analysis and weighted gene 
co-expression network analysis (WGCNA) were first performed to collect 
overlapped disease-related genes. Least Absolute Shrinkage and Selection 
Operator (LASSO) regression was then applied to select hub genes. External data 
sets, single-cell RNA sequencing (scRNA-seq), and quantitative real-time PCR 
(qRT-PCR) using clinical samples were used for validation. We also carried out 
immune infiltration analysis, gene set enrichment analyses, molecular docking, 
and 100 ns molecular dynamics (MD) simulation, in order to describe possible 
function and treatment value of these genes.
RESULTS: A total of 312 co-expressed genes common to RA and TB were obtained, 
and these genes were mainly gathered in immune and inflammatory processes. MARCO 
and ZBTB20 were kept as hub genes and showed acceptable diagnostic ability in RA 
(AUC = 0.839 and 0.795, respectively) and TB (AUC = 0.849 and 0.915, 
respectively). Single-cell results suggested their expression in T cells, B 
cells, and myeloid cell lineages, tightly correlated with immune infiltration 
and inflammatory signaling. Computational drug-repurposing analysis identified 
Tipifarnib as a candidate compound, and molecular docking and molecular dynamics 
simulations predicted potentially stable interactions with MARCO and ZBTB20. In 
the clinical cohort, MARCO expression was significantly higher in the RA-TB 
group than in healthy controls, whereas ZBTB20 did not differ significantly 
among the four groups.
CONCLUSIONS: Our study suggests that MARCO and ZBTB20 may act as common 
diagnostic biomarkers for RA and TB. The clinical findings provide preliminary 
support for MARCO as a marker associated with RA-TB comorbidity, whereas the 
translational relevance of ZBTB20 requires further validation. These findings 
provide a molecular framework for further investigation of RA-TB comorbidity and 
may inform the future development of tissue-specific biomarkers and targeted 
interventions.
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INTRODUCTION: Cycloserine is a broad-spectrum antibiotic and clinically 
important second-line anti-tuberculosis agent. This study assessed the 
bioequivalence of a test cycloserine formulation versus its reference 
formulation under fasted and fed conditions.
METHODS: Using a randomized, open-label, two-period, two-sequence crossover 
design, 64 healthy Chinese participants were enrolled (63 completed). Subjects 
received a single 250-mg oral dose of both formulations. Bioequivalence was 
evaluated using plasma concentration-time profiles and key pharmacokinetic (PK) 
parameters. Statistical analysis employed the Average Bioequivalence (ABE) 
method. Geometric mean ratios (GMRs) and 90% confidence intervals (90% CIs) for 
Cmax, AUC0-t and AUC0-∞ fell entirely within the predefined range 
(80.00-125.00%) under both conditions.
RESULTS: Both formulations exhibited comparable safety profiles.
DISCUSSION: Bioequivalence was established between the test and reference 
cycloserine capsules under fasted and fed states.
CLINICAL TRIAL REGISTRATION: Chinese Clinical Trial Registry 
(www.chinadrugtrials.org.cn) as (CTR20233940).
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BACKGROUND: Although tuberculosis (TB) control programs have primarily focused 
on infection prevention, diagnosis, and treatment outcomes, increasing attention 
has been directed toward the psychosocial consequences of TB-related experiences 
among affected populations. In school settings, adolescents identified as TB 
close contacts may experience concerns about infection risk, repeated health 
monitoring, activity restrictions, and disease-related stigma, which may 
represent important psychosocial stressors beyond the biological risk of 
infection. However, evidence regarding whether TB close-contact exposure is 
associated with somatic symptoms among adolescents remains limited.
METHODS: A school-based cross-sectional study was conducted in Hangzhou, China, 
in April 2024. A total of 1,410 valid questionnaires were included (670 TB close 
contacts; 740 non-exposed students). Somatic symptoms were assessed using the 
Children's Somatization Inventory-24 (CSI-24), and teacher-student relationship 
was evaluated using the Student-Teacher Relationship Scale (STRS). Binary 
logistic regression models were used to estimate associations, and interaction 
analyses were performed to evaluate whether the teacher-student relationship 
modified the association between TB close-contact exposure and somatic symptoms.
RESULTS: A total of 169 adolescents (11.99%) were classified as having elevated 
somatic symptoms (ESS). The prevalence of ESS was significantly higher among 
adolescents with TB close-contact exposure than among non-exposed adolescents 
(14.78% vs. 9.46%, χ2 = 8.925, p = 0.003). In univariate analysis, TB 
close-contact exposure was associated with increased odds of ESS (OR = 1.659, 
95% CI: 1.200-2.305, p = 0.002). After adjustment for sociodemographic 
characteristics and teacher-student relationship, the association remained 
significant (adjusted OR = 1.545, 95% CI: 1.105-2.167, p = 0.011). A 10-point 
increase in teacher-student relationship score was associated with lower odds of 
ESS (OR = 0.861, 95% CI: 0.750-0.986, p = 0.032). Interaction analysis showed a 
significant interaction between TB close-contact exposure and teacher-student 
relationship (Per 10-point increase) (OR = 0.577, 95% CI: 0.414-0.803, p = 
0.001), indicating that the association between TB close-contact exposure and 
somatic symptoms differed according to teacher-student relationship quality, 
with a weaker association observed among adolescents reporting more positive 
teacher-student relationships.
CONCLUSION: Teacher-student relationship statistically modified the association 
between TB close-contact exposure and somatic symptoms. Adolescents reporting 
more positive teacher-student relationships showed a weaker association between 
TB exposure and elevated somatic symptoms. These findings suggest that the 
teacher-student relationship may represent an important school-based 
psychosocial factor associated with variability in adolescents' responses to TB 
exposure. Given the cross-sectional design, the observed interaction should not 
be interpreted as evidence of a causal buffering effect. Longitudinal studies 
are needed to confirm these findings and determine whether school-based 
psychosocial support strategies can improve adolescent well-being during TB 
contact investigations.
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Background: Nontuberculous mycobacterial pulmonary disease (NTM-PD) and 
pulmonary tuberculosis (PTB) present with similar clinical and radiological 
features, frequently leading to misdiagnosis. This study aimed to compare NTM-PD 
with extrapulmonary NTM disease (ENTM) and PTB and to develop a predictive model 
for early differentiation. Methods: We retrospectively analyzed 473 NTM patients 
(340 NTM-PD, 112 ENTM, 21 disseminated) and 218 PTB patients treated between 
January 2008 and December 2024. A diagnostic model was developed using the Least 
Absolute Shrinkage and Selection Operator (LASSO) regression algorithm and 
multivariate logistic regression, with internal validation via 1000 bootstrap 
resamples and a pre-split validation cohort. Performance was evaluated by the 
area under the receiver operating characteristic curve (AUC), calibration 
curves, and decision curve analysis. Results: Compared to ENTM, NTM-PD patients 
were older and had lower BMI, with bronchiectasis (OR = 24.86) and prior PTB 
history (OR = 7.58) as the strongest risk factors. Relative to PTB, NTM-PD 
patients were more often female and older, with more bronchiectasis and mucus 
plugs on imaging, while PTB showed more pleural thickening and effusion. NTM 
isolates exhibited high resistance to first-line anti-TB drugs but maintained 
susceptibility to macrolides and amikacin. The nine-predictor nomogram achieved 
AUCs of 0.758 (training) and 0.731 (validation), with calibration and decision 
curve analysis confirming clinical utility. Conclusions: NTM-PD and PTB exhibit 
distinct clinical, radiological, and microbiological profiles. The nomogram 
offers a useful preliminary screening tool for early differentiation, though 
external validation in multicenter studies is warranted.
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Bovine tuberculosis (bTB), caused by Mycobacterium bovis (M. bovis), is a 
chronic zoonotic disease with buffaloes as maintenance hosts, yet global pooled 
prevalence of bTB in buffaloes has not been systematically quantified. This 
systematic review and meta-analysis estimated the global prevalence, 
distribution, and risk factors (spatio-temporal, geographical and socioeconomic, 
host characteristics, and research design and methodology) of bTB in buffaloes. 
Six electronic databases (PubMed, ScienceDirect, Web of Science, CNKI, VIP, and 
WanFang) were systematically searched for studies published between 1963 and 
2025. Of 1731 records, 104 studies (385,616 buffaloes, 17 countries) were 
included. Estimates a global pooled prevalence of 7.4% for buffaloes, which is 
higher than recent global estimates for cattle (reported at 3.98% and, in a 2024 
meta-analysis, 3.27% at the animal level); this cross-species comparison should 
be interpreted cautiously given differences in diagnostics, regions and time 
periods. Key risk factors identified were advanced age (15-20 years, 34.2%), 
draught use (28.0%), free-ranging management (12.0%), large herd size (9.9%), 
low-income economies (13.7%), and tropical savanna climate (10.1%). Publication 
bias was detected but did not substantially alter the overall pooled prevalence 
estimate. The persistently high burden in Africa and developing countries 
highlights the urgent need for integrated One Health surveillance and targeted 
control strategies.
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Objectives: To assess the knowledge, attitudes, and intended practices (KAP) of 
pulmonary tuberculosis (PTB) patients regarding the disease and home-based 
treatment. Methods: A cross-sectional study was conducted at the authors' 
hospital from 1 September 2024 to 28 February 2025, using a self-designed KAP 
questionnaire. Differences in KAP scores across demographic subgroups were 
analyzed, and the associations among knowledge, attitude, and practice were 
examined. Results: A total of 509 valid responses were included (effective rate: 
90.73%). Participants were predominantly male (56.6%) and rural residents 
(68.0%). Their mean (SD) knowledge, attitude, and intended practice scores were 
26.20 (2.90) (possible range: 15-30), 32.09 (4.14) (possible range: 9-45), and 
35.89 (5.57) (possible range: 8-40), respectively. Correlation analysis showed 
significant but relatively weak positive correlations between knowledge and 
attitude (r = 0.257, p < 0.001), knowledge and intended practice (r = 0.136, p = 
0.002), and attitude and intended practice (r = 0.251, p < 0.001). Multivariate 
logistic regression revealed that knowledge score (OR = 1.098, p = 0.007) and 
attitude score (OR = 1.094, p < 0.001) were independently associated with better 
intended practice. Living in rural areas (OR = 0.633, p = 0.043) and being 
government/enterprise/public institution staff (OR = 0.386, p = 0.004) were 
independently associated with lower intended practice scores. Conclusions: These 
findings highlight that higher levels of knowledge among PTB patients are 
positively associated with more favorable attitudes and better anticipated 
self-management practices. These associative findings generate the hypothesis 
that targeted educational interventions, especially among populations with lower 
education levels or non-urban backgrounds, might improve expected home-based 
treatment adherence, which warrants validation in future longitudinal studies.

DOI: 10.3390/healthcare14172732
PMCID: PMC13565246
PMID: 42736890

19. Medicine (Baltimore). 2026 Sep 11;105(37):e50671. doi: 
10.1097/MD.0000000000050671.

Ferroptosis-related SOCS1 as a candidate host-response biomarker in 
tuberculosis: An integrated transcriptomic and clinical validation study.

Xu K(1), Li Y(2), Wu J(1), Mo S(1), He M(1), Li T(3), Feng N(1).

Kun Xu,Yingying Li,Jian Wu,Shaoshao Mo,Ming He,Tuodi Li,Ning Feng*
*Correspondence: Ning Feng, e-mail: 1974202219@qq.com

Author information:
(1)Department of Clinical Laboratory, People's Hospital of Qianxinan Prefecture, 
Xingyi, Guizhou Province, China.
(2)Department of Geriatric Medicine, People's Hospital of Qianxinan Prefecture, 
Xingyi, Guizhou Province, China.
(3)Department of Pathology, People's Hospital of Qianxinan Prefecture, Xingyi, 
Guizhou Province, China.

Suppressor of cytokine signaling 1 (SOCS1) has been implicated in immune 
regulation and has been identified as a ferroptosis-related candidate gene in 
tuberculosis (TB) transcriptomic studies. However, its expression 
characteristics in independent clinical samples and its relationship with 
disease activity-related indicators remain insufficiently defined. This study 
integrated public transcriptomic datasets with clinical validation to evaluate 
SOCS1 expression in TB, assess its potential adjunctive diagnostic value, and 
explore its clinical associations. Public datasets from the Gene Expression 
Omnibus were used to identify and validate ferroptosis-related candidate genes 
associated with TB. SOCS1 expression was evaluated across independent datasets, 
including whole-blood datasets and an in vitro Mycobacterium 
tuberculosis-stimulated peripheral blood mononuclear cell model. Peripheral 
blood SOCS1 mRNA expression was measured by reverse transcription-quantitative 
polymerase chain reaction in 36 patients with active pulmonary TB and 21 healthy 
controls. SOCS1 protein expression was assessed by immunohistochemistry in an 
independent lung tissue cohort. Plasma malondialdehyde and total glutathione 
levels were measured as oxidative stress-related biochemical indicators using 
commercial assay kits according to the manufacturers' instructions. Receiver 
operating characteristic curve and Spearman correlation analyses were used to 
assess discriminatory performance and clinical associations. SOCS1 was 
consistently upregulated across independent TB-related datasets and was 
significantly elevated in peripheral blood from patients with TB compared with 
healthy controls. In the clinical cohort, SOCS1 showed modest discriminatory 
performance for distinguishing TB patients from healthy controls, with an area 
under the curve of 0.731 (95% confidence interval = 0.599-0.864). 
Immunohistochemistry showed stronger SOCS1 protein expression in TB tissues than 
in control tissues, whereas pneumonia tissues showed a nonsignificant increasing 
trend. SOCS1 expression was positively correlated with C-reactive protein, 
erythrocyte sedimentation rate, and sputum culture grade. Additional biochemical 
analyses showed higher malondialdehyde and lower total glutathione levels in TB 
patients, with corresponding correlations with SOCS1 expression. SOCS1 may serve 
as a ferroptosis-related candidate host-response biomarker with potential 
adjunctive diagnostic value in TB. Its expression may reflect inflammatory 
burden, microbiological burden, and oxidative imbalance-related host responses 
in the context of TB, although further validation and mechanistic studies are 
required.
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Brainstem tuberculoma mimicking glioma in a high TB-endemic region: A diagnostic 
challenge and epidemiological alert: a case report.
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RATIONALE: Brainstem tuberculomas account for < 0.2% of all intracranial 
tuberculomas and predominantly occur in children and adolescents; adult cases 
are extremely rare.
PATIENT CONCERNS: A 55-year-old male of Yi ethnicity presented with a 4-week 
history of progressive dizziness, gait instability, and left facial numbness. 
Brain magnetic resonance imaging revealed a 2.5 × 2.3 cm brainstem lesion with 
irregular rim enhancement and surrounding T2‑weighted fluid‑attenuated 
inversion‑recovery hyperintensity.
DIAGNOSES: Brainstem space-occupying lesion, high suspicion of tuberculoma.
INTERVENTIONS: After 4 weeks of diagnostic antituberculosis therapy failed to 
achieve clinical improvement, gross total resection of the lesion was performed 
via a retrosigmoid approach, with intraoperative streptomycin irrigation.
OUTCOMES: Histopathological examination confirmed tuberculous granuloma. The 
patient recovered well and received a standardized 12-month Isoniazid, 
Rifampicin, Pyrazinamide, and Ethambutol antituberculosis regimen 
postoperatively.
LESSONS: For patients with brainstem space-occupying lesions in tuberculosis 
high-burden regions, etiological examinations should be initiated early, even in 
the absence of typical systemic symptoms and positive serological findings. 
Surgical resection serves as an effective strategy to relieve mass effect for 
patients with severe space occupation.

Copyright © 2026 the Author(s). Published by Wolters Kluwer Health, LLC.

DOI: 10.1097/MD.0000000000050640
PMCID: PMC13574432
PMID: 42736792 [Indexed for MEDLINE]

21. Infect Drug Resist. 2026 Sep 9;19:627263. doi: 10.2147/IDR.S627263. eCollection 2026.

Factors Associated with Active Tuberculosis Disease in Patients with Lung Cancer 
Following Immune Checkpoint Blockade Therapy: A Retrospective Cohort Study and 
Case Reports.
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BACKGROUND: Immune checkpoint inhibitors (ICIs) have revolutionized lung cancer 
treatment by improving survival in patients with advanced disease and expanding 
treatment options for patients with early-stage disease. However, ICIs may 
increase the risk of active tuberculosis (TB) disease. Our study investigated 
potential warning markers for active TB disease in patients with lung cancer 
receiving ICIs, aiming to inform management strategies.
METHODS: A retrospective cohort study at Zhongshan Hospital of Fudan University 
reviewed 4157 solid tumor patients treated with ICIs from January 2021 to 
February 2023. A total of 118 patients with lung cancer were included, either 
diagnosed with latent TB infection or non-active TB, or had a confirmed TB 
history before the start of ICI therapy. The primary outcome was the occurrence 
of active TB disease, with follow-up extending to February 1, 2024. Propensity 
score matching (PSM) was applied to account for differences in baseline 
characteristics.
RESULTS: Among the 118 patients, 5 (4.24%) developed active TB. Post-PSM 
Fisher's exact test suggested that confirmed TB history (RR: 4.00, p = 0.029), 
high tumor necrosis factor-alpha (RR: 8.64, p = 0.030), high interleukin-2 
receptor (RR: 6.00, p = 0.031), low white blood cell count (RR: 8.50, p = 
0.009), and low lymphocyte count (RR: 9.33, p = 0.014) were significantly 
associated with active TB disease. Among patients who developed active TB 
disease, two had a decrease in T-SPOT.TB spot count after receiving ICI therapy.
CONCLUSION: The identification of significant factors associated with active TB 
underscores the importance of vigilant monitoring and early intervention. A 
decrease in the T-SPOT.TB spot count may not necessarily reflect an improvement 
in TB infection, but may instead indicate potential TB activation.
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