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Mycobacterium tuberculosis (Mtb) reshapes host immunity not only by rewiring 
signaling pathways but also by perturbing post-transcriptional control. 
Alternative splicing (AS) provides a switch-like layer that can reconfigure 
protein function without changing gene abundance, making it a plausible driver 
of infection-induced immune state transitions. Here, we synthesize emerging 
evidence that Mtb effectors promote isoform remodeling in macrophages and 
lymphocytes, with the resulting splicing programs further shaped by host 
inflammatory context and damage-associated signals. Selected AS events directly 
tune phagosome maturation, cell-death programs, cytokine signaling, and 
inflammatory lipid amplification, thereby influencing bacterial persistence, 
lesion evolution, and the balance between antimicrobial immunity and 
immune-mediated pathology. Structuring the field around a causal chain that 
links Mtb effectors and host splicing machinery to isoform-level events and 
immune consequences, this article proposes three controllable entry points for 
effector-driven remodeling: spliceosome supply (e.g., snRNP biogenesis), 
splicing-factor availability, and splicing-factor activity states. Current 
findings are further stratified by causal depth to distinguish mechanistically 
closed loops from associative cohort signatures. Finally, the discussion 
addresses context dependence across cell states and lesion microdomains, 
highlights enabling technologies for isoform-resolved studies, and outlines a 
roadmap for validating splicing events as tuberculosis biomarkers and 
therapeutic targets that integrate pathogen control with preservation of lung 
function.

Copyright © 2026. Published by Elsevier B.V.

DOI: 10.1016/j.intimp.2026.117155
PMID: 42470856

2. Medicine (Baltimore). 2026 Jul 17;105(29):e49735. doi: 
10.1097/MD.0000000000049735.

Evaluation of the SLC11A1 non-synonymous variant rs17235409 and tuberculosis 
susceptibility in a multi-ethnic population from southwestern China.

Chen C(1), Gu D, Xie Y.

Chao Chen, Dianju Gu*, Yunmi Xie
* Correspondence: Dianju Gu, (e-mail: 15085262767@163.com).

Author information:
(1)Department of Laboratory Medicine, The Second Affiliated Hospital of Guizhou 
Medical University, Guiyang City, Guizhou Province, China.

Tuberculosis (TB) remains a major infectious disease burden, and 
inter-individual heterogeneity in progression from exposure to active disease 
suggests contributions from host genetic factors. SLC11A1 (formerly NRAMP1) 
encodes a phagosomal divalent cation transporter implicated in 
macrophage-mediated antimicrobial defense; the non-synonymous rs17235409 
polymorphism (D543N) has been evaluated in multiple populations with 
inconsistent results. We conducted a retrospective matched case-control study in 
Qiandongnan, Guizhou Province, China, including 50 patients diagnosed with TB 
(2022-2023) and 50 healthy controls frequency-matched by ethnicity and selected 
demographics. Participants were drawn from Miao, Dong, and other minority 
groups. Among TB cases, the frequencies of the GG, GA, and AA genotypes were 
80.0%, 20.0%, and 0%, respectively, compared with 74.0%, 18.0%, and 8.0% among 
controls. The overall genotype distribution did not differ significantly between 
the 2 groups (P = .124). Under the dominant model, no significant association 
was observed between rs17235409 and TB susceptibility (OR = 0.71, 95% CI: 
0.28-1.82; P = .635). Allelic analysis showed that the frequency of the A allele 
was lower in cases than in controls (10.0% vs 17.0%), but this difference was 
not statistically significant (OR = 0.54, 95% CI: 0.24-1.25; P = .214). 
Ethnicity-stratified analyses similarly showed no statistically detectable 
associations in Miao, Dong, or other groups. The minor allele frequency was 
0.095, lower than the Han Chinese reference from 1000 Genomes. In this pilot 
study of multi-ethnic populations from southwestern China, no statistically 
significant association was identified between the SLC11A1 rs17235409 
polymorphism and tuberculosis susceptibility. Although the A allele appeared 
less frequent among cases, the limited sample size and statistical power 
preclude definitive conclusions regarding modest or ethnic-specific effects. 
These findings provide preliminary genetic data from underrepresented ethnic 
minority populations and warrant validation in larger multicenter studies.
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BACKGROUND: Multidrug-resistant Tuberculosis (MDR-TB) remains a major public 
health threat in China, Geographic heterogeneity and poorly understood 
epidemiological trends limit precision control and resource optimization.
METHODS: This study systematically assessed the disease burden of MDR-TB in 
China and its provinces from 1990 to 2023, using data from the Global Burden of 
Disease Study (GBD) 2023 database. The analysis includes age-standardized rates 
(ASR) and absolute case numbers for incidence, prevalence, mortality, 
disability-adjusted life years (DALYs), years of life lost (YLL), and years 
lived with disability (YLD). The data spans 31 provinces, autonomous regions, 
municipalities, and the Special Administrative Regions of Hong Kong and Macao. 
The Joinpoint regression model was used to analyze trends in disease burden from 
1990 to 2023 and calculate the average annual percentage change (AAPC) and 
annual percentage change (APC). In addition, a Bayesian age-period-cohort (BAPC) 
model was employed to project the disease burden trends from 2024 to 2050.
RESULTS: In 2023, the age-standardized incidence rate (ASIR) and 
age-standardized prevalence rate (ASPR) of MDR-TB in China were 1.630 per 
100,000 population [95% uncertainty interval (UI): 0.196, 4.967] and 2.740 per 
100,000 population (95% UI: 0.340, 8.794), respectively. From 1990 to 2023, ASIR 
declined significantly [AAPC = -2.859%, 95% confidence interval(CI): -3.487, 
-2.231], whereas ASPR increased significantly (AAPC = 7.800%, 95% CI: 7.022, 
8.578); however, recent trends suggested stabilization, with ASIR plateauing 
from 2016 to 2023 (AAPC=-0.270%, 95%UI: -1.275, 0.746) and ASPR showing no 
significant change from 2017 to 2023 (APC = 0.503%, 95% CI: -1.635, 2.687). In 
2023, age-standardized mortality rate (ASMR), age-standardized 
Disability-adjusted life years rate (ASDR), age-standardized Years of Life Lost 
rate(ASYLLR), and age-standardized Years Lived with Disability rate (ASYLDR) 
were 0.098 per 100,000 population (95% UI: 0.011, 0.354. AAPC = -6.714%, 95% CI: 
-7.265, -6.164), 3.718 per 100,000 population (95% UI: 0.466, 13.091. AAPC = 
-6.633%, 95% CI: -7.130, -6.135), 2.837 per 100,000 population (95% UI: 0.331, 
10.333. AAPC = -6.633%, 95% CI: -7.130, -6.135), and 0.881 per 100,000 
population (95% UI: 0.118, 2.943. AAPC = -1.614%, 95% CI: -2.366, -0.862), 
respectively, with significant long-term declines. Xinjiang had the highest 
ASIR(8.212 per 100,000 population, 95%UI: 1.008, 24.719) and ASPR (12.695 per 
100,000 population, 95%UI: 1.513, 39.693). ASIR (AAPC=0.160%, 95% CI: 0.137, 
0.183) and ASPR (AAPC=0.086%, 95% CI: 0.073, 0.098) are forecasted to rise from 
2024 to 2050.
CONCLUSION: Persistent MDR-TB challenges in China, including rising prevalence 
and spatial heterogeneity, demand a sustainable model combining policy, AI 
diagnostics, and community engagement.
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Bovine tuberculosis (bTB), caused by Mycobacterium bovis, causes major economic 
losses in the global livestock industry and threatens public health. Macrophages 
are essential for pathogen clearance, yet serve as the primary intracellular 
niche for mycobacterial survival. These characteristics emphasize the importance 
of identifying host factors that regulate macrophage functions during infection. 
To systematically uncover such factors, we constructed a genome-wide CRISPR-KO 
library in Bomac cells (the bovine macrophage cell line) and performed iterative 
infection screening under high selective pressure. Here, the host protein 
SH3PXD2B was identified as a key host factor to promote mycobacterial invasion: 
SH3PXD2B was significantly enriched in the screening. M. bovis infection 
significantly increases the expression of SH3PXD2B. The phagocytic activity of 
macrophages is enhanced in an SH3PXD2B-dependent manner, and the high expression 
of SH3PXD2B inhibits the migration of macrophages, causing macrophages to remain 
at the site of infection and promoting the entry of more mycobacteria into 
macrophages to establish infection. Further results indicate that macrophage 
migration inhibitory factor is positively regulated by SH3PXD2B and plays an 
important role in SH3PXD2B-mediated macrophage migration and phagocytic 
activity. These results indicate that SH3PXD2B is a critical host factor 
manipulated by M. bovis to promote infection. It provides a new potential target 
for genetic breeding against bTB.IMPORTANCEThere is a complex interaction 
between Mycobacterium bovis and the host, which has an important impact on the 
occurrence and development of bTB. However, the host gene regulatory network for 
M. bovis infection is still incomplete, and the specific genes that play a key 
role in the infection process are still unclear. Bovine tuberculosis remains a 
major economic and public health burden worldwide. This study identifies 
SH3PXD2B as a novel host factor that is exploited by M. bovis to promote 
macrophage phagocytosis and inhibit migration, thereby facilitating bacterial 
invasion. These findings reveal a new pathogenic strategy and suggest that 
SH3PXD2B may represent a potential target for host-directed therapy and genetic 
breeding against bTB.
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BACKGROUND: Tuberculosis (TB) remains the leading cause of death from infectious 
diseases worldwide, and its control is increasingly complicated by chronic 
comorbidities. Diabetes mellitus (DM), human immunodeficiency virus (HIV) 
infection, chronic obstructive pulmonary disease (COPD), and lung cancer (LC) 
substantially affect TB susceptibility, diagnosis, treatment, and prognosis.
METHODS: This narrative review summarizes evidence on the interactions between 
TB and DM, HIV infection, COPD, and LC. Relevant literature was identified 
through PubMed, Web of Science, and World Health Organization publications, 
focusing on studies published between 2001 and 2025. Priority was given to 
peer-reviewed original studies and reviews addressing immune mechanisms, 
diagnosis, and treatment.
RESULTS: DM increases TB risk by impairing innate and adaptive immunity and 
complicates prevention, diagnosis, and treatment. HIV-1 weakens 
antimycobacterial defense through lymphocyte depletion, macrophage dysfunction, 
granuloma instability, and immune exhaustion, markedly increasing susceptibility 
to active TB. TB and COPD mutually aggravate pulmonary inflammation, oxidative 
stress, and structural lung damage, contributing to poor respiratory outcomes. 
Mycobacterium tuberculosis(M.tb) infection may also be associated with LC 
development through chronic inflammation, oxidative stress-related genomic 
instability, and oncogenic signaling. Overall, these comorbidities increase 
diagnostic difficulty, therapeutic complexity, and the risk of adverse outcomes.
CONCLUSIONS: TB associated comorbidities remain a major challenge to global TB 
control. Understanding these interactions may support bidirectional screening, 
risk stratification, and integrated management. Although these conditions share 
immune dysregulation, chronic inflammation, and oxidative stress, they differ in 
dominant mechanisms, diagnostic challenges, and treatment priorities. Future 
research should prioritize biomarker discovery, mechanistic clarification, and 
multilevel prevention and control strategies.
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IMPORTANCE: Biologic agents are commonly used with conventional 
immunosuppressants for treatment of immune-mediated dermatologic diseases, 
raising concerns about tuberculosis (TB) risk, particularly in high-burden 
geographic regions. Previous studies have shown inconsistent results across 
biologic classes, with most focusing on active TB and limited data on latent TB 
infection (LTBI) conversion.
OBJECTIVES: To evaluate the incidence of active TB and LTBI conversion in 
dermatologic patients receiving systemic therapy and to explore differences by 
biologic class and regional TB burden.
DATA SOURCES: PubMed/MEDLINE, Embase, Web of Science Core Collection, and the 
Cochrane Library were searched from database inception to October 1, 2025. 
Controlled vocabulary and free-text terms were used for dermatologic diseases, 
systemic therapies, and tuberculosis-related outcomes. Clinical trial registries 
and reference lists were also screened.
STUDY SELECTION: Randomized clinical trials, cohort studies, case-control 
studies, and cross-sectional studies reporting active TB or LTBI conversion in 
dermatologic patients receiving systemic therapy were included. Two reviewers 
independently screened records and performed full-text assessment.
DATA EXTRACTION AND SYNTHESIS: Data extraction and risk-of-bias assessment 
(Newcastle-Ottawa Scale and Cochrane Risk of Bias tool) were conducted 
independently by 2 reviewers following PRISMA guidelines. Single-arm incidence 
rates were pooled using random-effects models with logit transformation. 
Prespecified subgroup analyses were conducted by biologic class and regional TB 
burden.
MAIN OUTCOMES AND MEASURES: Primary outcomes were incidence of LTBI conversion 
(among patients with negative baseline results of tuberculin skin test or 
interferon-gamma release assay) and active TB during follow-up.
RESULTS: Of 4726 records identified, 31 studies comprising a total of 15 005 
patients met inclusion criteria and were included in the analysis. The pooled 
incidence of LTBI conversion was 4.3%, highest with tumor necrosis factor 
inhibitors, followed by interleukin (IL)-17 and ustekinumab (IL-12/23 p40 
inhibitor). The overall incidence of active TB was 1.0% and it was more frequent 
in high-burden regions.
CONCLUSIONS AND RELEVANCE: In this systematic review and meta-analysis, 
TB-related risk varied by biologic mechanism and epidemiologic context. Risk 
assessment and monitoring should integrate dermatologic treatment class and 
regional TB burden to guide clinical decision-making.
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Glutamine synthetase (GS) is a central enzyme in nitrogen metabolism. However, 
the molecular mechanisms whereby mycobacteria exploit the abundant polyamines 
and monoamine remain largely unexplored. This study demonstrates that all four 
Mycobacterium tuberculosis GS isoforms exhibit catalytic activity toward 
polyamine and monoamine substrates, with MtbGS3 showing exceptional catalytic 
efficiency for utilizing ethanolamine via interactions involving critical 
residues S54 and E190. Cryo-electron microscopy reveals the high-resolution 
structures of three previously uncharacterized GS isoforms in M. tuberculosis, 
MtbGS2, MtbGS3, and MtbGS4, revealing distinct tetrameric, hexameric, and 
decameric oligomerization arrangements, respectively. Quantum 
mechanics/molecular mechanics (QM/MM) simulations show that ethanolamine forms 
stable, catalytically optimal interactions with MtbGS1 and MtbGS3 at unique 
active sites, while MtbGS2 and MtbGS4 exhibit suboptimal binding owing to 
structural defects and unfavorable ATP interactions, highlighting substrate 
flexibility across isoforms, particularly in ethanolamine metabolism. 
Phylogenetic analyses identify multiple M. tuberculosis GS isoforms across 
distinct branches, with MtbGS4 sharing notable similarity to eukaryotic GS, a 
pattern consistent with Mycobacteria's adaptive evolution to diverse niches. 
Collectively, these biochemical and structural insights provide the molecular 
basis for developing precision GS-targeted therapies.
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The transcription activator DosR is a key dormancy regulator controlling latent 
infection of the worldwide pathogenic Mycobacterium tuberculosis (Mtb), but its 
molecular mechanism remains unclear. Here we determine the cryo-EM structure of 
an intact DosR-dependent transcriptional activation complex (DosR-TAC), 
comprising Mtb RNA polymerase (RNAP), DosR, and the hypoxic promoter DNA. The 
structure shows that two DosR monomers symmetrically dimerize through the 
N-terminal receiver domains (DosR_RECs) and the distinct α10 helices from the 
C-terminal DNA-binding domains (DosR_DBDs). Different from its inhibitory 
configuration, the functional DosR dimer exhibits significant conformational 
rearrangements, especially at the linker helix, which enable DosR to 
simultaneously contact promoter DNA and recruit RNAP by engaging the conserved 
domains (σAR4, αCTD, and αNTD). These results coincide with in vitro and in vivo assays. These findings, along with the previous observations, support an 
'allosteric activation-recruitment' model for DosR-dependent transcription 
activation and offer potential targets for developing anti-dormancy strategies 
against tuberculosis.
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Mycobacterium tuberculosis, the etiological agent of tuberculosis (TB), remains 
a leading cause of mortality from infectious disease worldwide. The continued 
emergence of multidrug-resistant strains highlights the urgent need for new 
therapeutic agents with novel mechanisms of action. Here, we report the 
discovery and comprehensive characterization of DL25, a synthetic 
desloratadine-derived small molecule exhibiting potent antimycobacterial 
activity (minimum inhibitory concentration (MIC) 2-4 μg/mL against multiple 
mycobacterial species). Using a supra-inhibitory DL25 selection strategy, we 
isolated and characterized spontaneous resistant mutants. Whole-genome 
sequencing identified recurrent mutations in aroB, which encodes 
3-dehydroquinate synthase (DHQS), an essential enzyme of the shikimate pathway. 
Consistent with target involvement, aroB overexpression reduced susceptibility 
to DL25, while DL25 decreased DHQS-associated biochemical activity in vitro with 
an apparent IC50 of approximately 5.0 μg/mL. In addition, DL25 exhibited 
concentration- and time-dependent bactericidal activity and showed partial 
synergy with several established antitubercular agents. Structural modeling, 
molecular docking, and 100 ns molecular dynamics simulations supported stable 
binding of DL25 within the DHQS active site and identified interactions with 
residues implicated in substrate recognition and catalysis. Collectively, the 
genetic, biochemical, and computational findings support DHQS as a biologically 
relevant target associated with DL25 activity and establish DL25 as a promising 
lead-like scaffold for the development of future shikimate pathway-directed 
antimycobacterial agents. More broadly, this study demonstrates the value of 
integrating genetic, biochemical, and computational approaches for 
mechanism-guided antituberculosis drug discovery.
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Although PD-1 blockade shows strong antitumor efficacy and is being considered 
for chronic infections including Mycobacterium tuberculosis (M.tb), its 
influence on early lymphocyte responses to M.tb remains poorly understood. In 
this study, we characterized the transcriptional and developmental states of 
pulmonary B and T cells in mice lacking PD-1 after 7 days post-M.tb infection. 
We found that loss of PD-1 disturbed pulmonary lymphocyte homeostasis, 
characterized by abnormal regulatory T cell (Tregs) expansion, early 
exhaustion-like differentiation of cytotoxic T cells, and impaired maturation of 
memory B cells. These alterations are associated with changes in key 
transcriptional regulators, including reduced activity of factors promoting 
effector differentiation (e.g., Runx2, Runx3 in T cells; Tcf4, Pou2f2 in B 
cells) and upregulation of regulators driving regulatory or suppressive 
phenotypes (e.g., Ikzf2 in Tregs). Additionally, PD-1 deficiency rewired B-T 
cell communication with diminished antigen presentation and co-stimulation while 
amplifying proinflammatory signals. These insights provide a transcriptional 
blueprint for PD-1-mediated immune balance, with implications for host-directed 
therapies in tuberculosis.
IMPORTANCE While PD-1 inhibition can boost protective T 
cell responses, it has also been linked to increased TB susceptibility. Our 
study reveals that PD-1 plays a previously unrecognized role in shaping the 
earliest immune responses to M.tb. In mice lacking PD-1, lung lymphocytes failed 
to develop in a balanced manner: regulatory T cells expanded excessively, 
cytotoxic T cells showed signs of early exhaustion, and memory B cell maturation 
was delayed. These changes disrupted the normal communication between B and T 
cells, weakening adaptive immunity while amplifying inflammation. By defining 
PD-1 as a critical organizer of early lymphocyte fate, our findings highlight 
the risks of indiscriminate PD-1 blockade in infectious contexts and point 
toward more precise strategies for host-directed TB therapies and vaccine 
design.
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BACKGROUND: Bacillus Calmette-Guérin (BCG) is the only vaccine for tuberculosis 
(TB) and remains the most effective means of prevention; however, its 
effectiveness in humans is highly variable with unknown mechanism.
METHODS: Using microbiota transplantation and multi-omics strategies (16S rRNA 
sequencing, metabolomics, proteomics) in mouse models, we investigated the 
effect of pre-vaccination gut microbiota composition on BCG vaccine efficacy. 
Furthermore, key findings were validated in human datasets.
FINDINGS: Baseline abundance of gut microbiota, especially Akkermansia 
muciniphila, significantly affects BCG vaccine efficacy. Increasing the baseline 
levels of A. muciniphila in the gut before vaccination reduced the BCG vaccine 
responses, resulting in impaired protection against Mycobacterium tuberculosis 
(Mtb) infection in mice. A. muciniphila-contributed gut co-metabolite 
palmitoleic acid inhibits the vaccine responses of BCG. Palmitoleic acid acts on 
vaccine response through the mediation of effector protein MptpB of BCG and 
identified that MptpB-mediated inhibition of actin cytoskeleton remodelling to 
activate BCG vaccine responses is required for palmitoleic acid to regulate the 
efficacy of BCG vaccination. Inhibition of MptpB or actin cytoskeleton 
remodelling blocks the effects of higher baseline abundance of A. muciniphila on 
the efficacy of BCG vaccination. Analyses of human datasets provided 
hypothesis-generating support for these findings. Mechanistically, the higher 
baseline levels of gut A. muciniphila and its metabolite palmitoleic acid 
inhibit BCG vaccine efficacy by suppressing MptpB-mediated actin cytoskeleton 
remodelling.
INTERPRETATION: These results show that pre-vaccination differences in gut 
microbiota composition are a factor accounting for high variation in vaccine 
effectiveness. Stratifying by baseline gut microbiota profile and metabolism may 
represent a strategy to enhance future vaccine efficacy.
FUNDING: Guang Dong Cheung Kong Philanthropy Foundation, Guangzhou key R & D 
project, National Natural Science Foundation of China, Key laboratory start-up 
project (Sixth Affiliated Hospital of Sun Yat-sen University), Guangdong Basic 
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Research Foundation, Doctoral Initial Funding of Guangdong Medical University, 
Shenzhen Medical Research Fund, Discipline construction project of Guangdong 
Medical University, Project of Songshan Lake Innovation Center of Medicine & 
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Female genital tuberculosis should be considered in the differential diagnosis 
of postmenopausal women presenting with abnormal vaginal bleeding, even in the 
absence of pulmonary tuberculosis history. For confirmed vulvar and cervical 
lesions, biopsy with acid-fast staining and culture enables prompt diagnosis and 
cure, while suspected endometrial involvement requires histopathological and 
microbiological confirmation.
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OBJECTIVE: To investigate the polymorphism of the Rv3303c-Rv3304 intergenic 
region (IR) in Beijing and non-Beijing genotype Mycobacterium tuberculosis (M. 
tuberculosis) strains isolated from China, and to explore its regulatory effects 
on downstream gene expression.
METHODS: A total of 223 M. tuberculosis isolates from China were classified into 
Beijing, non-Beijing genotype and modern Beijing subgenotype based on single 
nucleotide polymorphisms (SNPs). The polymorphism of Rv3303c-Rv3304 IR was 
identified by DNA sequencing, and a lacZ reporter system was applied to assess 
its regulatory role on the expression of Rv3303c.
RESULTS: Of 223 isolates, 151 (67.7%) belonged to the Beijing genotype, 72 
(32.3%) to the non-Beijing genotype, and 129 (85.4% of Beijing genotype strains) 
to the modern Beijing subgenotype. All isolates carried 1 to 7 copies of 58-bp 
repeating sequences in the Rv3303c-Rv3304 IR, with 3-copy repeats being the most 
predominant. Notably, the proportions of 3-copy repeats in Beijing and modern 
Beijing genotype strains were 90.1% and 90.7%, respectively, which were 
significantly higher than that in non-Beijing genotype strains (54.2%). 
β-galactosidase activity assays showed significant differences in activity among 
recombinant strains carrying different copy numbers of the repeating sequences 
(P < 0.0001).
CONCLUSION: Significant differences in the polymorphism of the Rv3303c-Rv3304 IR 
were observed between Beijing and non-Beijing genotype M. tuberculosis strains 
from China. This polymorphism exhibited repeat copy-dependent regulatory 
activity toward the downstream gene Rv3303c in a reporter system, suggesting 
that it may potentially contribute to phenotypic diversity among different 
genotypes of M. tuberculosis.
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Rapid multiplex polymerase chain reaction (mPCR) is increasingly used in 
intensive care units (ICUs), but the prognostic value of cumulative pathogen 
detection burden in critically ill patients with suspected pulmonary 
tuberculosis (TB) or complex respiratory infections remains unclear. We 
retrospectively studied 130 ICU patients with severe respiratory symptoms and 
suspected TB or complex respiratory infections. Bronchoalveolar lavage fluid 
(BALF) was analyzed by mPCR within 48 h of admission. Multivariable logistic and 
Cox proportional hazards regression models evaluated the association between 
total pathogen detection count and mortality after adjustment for age, Acute 
Physiology and Chronic Health Evaluation II score, prior anti-infective therapy, 
and pre-ICU hospitalization duration. The mPCR positivity rate was 93.8%, with 
mixed-category co-detections in 46.9%. The most frequently detected targets were 
Mycobacterium tuberculosis (65.4%), Candida albicans (38.5%), and Pseudomonas 
aeruginosa (30.0%). Receiver operating characteristic analysis identified an 
exploratory threshold of >3 detected targets for mortality risk stratification. 
In adjusted models, total pathogen detection count remained associated with 
in-hospital mortality (adjusted OR 1.55, 95% CI 1.14-2.16; P = 0.007) and 60 day 
mortality hazard (adjusted HR 1.42, 95% CI 1.11-1.82; P = 0.006). Sensitivity 
analyses excluding Candida albicans or detections with raw Ct values >35 showed 
similar findings. In this single-center, TB-enriched ICU cohort, BALF mPCR 
revealed frequent mixed-category pathogen detections. Cumulative pathogen 
detection burden was associated with short-term mortality after adjustment for 
clinical severity and selected pre-sampling exposures. Because molecular 
detection does not necessarily indicate active infection, these findings should 
be interpreted as evidence that pathogen detection complexity may serve as an 
exploratory risk-stratification signal requiring prospective validation.
IMPORTANCE: Rapid molecular assays frequently detect multiple respiratory 
pathogens in critically ill patients, but the clinical interpretation of these 
complex results remains challenging. In this single-center intensive care unit 
(ICU) cohort enriched for suspected tuberculosis and complex respiratory 
infections, bronchoalveolar lavage fluid multiplex polymerase chain reaction 
showed frequent mixed-category pathogen detections. A higher cumulative pathogen 
detection count was associated with increased short-term mortality after 
adjustment for illness severity, prior anti-infective therapy, and pre-ICU 
hospitalization duration. These findings suggest that pathogen detection 
complexity may provide a risk-stratification signal beyond simple pathogen 
identification. However, molecular detection does not necessarily indicate 
active infection, and the observed association should not be interpreted as 
evidence that reducing detection burden alone would improve outcomes. 
Prospective multicenter studies incorporating adjudicated infection status, 
antimicrobial exposure, host immune status, and semi-quantitative pathogen-load 
metrics are needed to validate whether this metric can be incorporated into ICU 
prognostic models.
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The emergence of low-level rifampicin (RIF) resistance in Mycobacterium 
tuberculosis poses a challenge to tuberculosis (TB) control, as it often leads 
to discordance between genotypic resistance detected by molecular assays (e.g., 
Xpert MTB/RIF) and phenotypic susceptibility in conventional drug susceptibility 
testing (DST). In this study, we performed whole-genome sequencing (WGS) on 17 
clinical isolates from Changchun, Northeast China, which exhibited such 
discordance. All isolates harbored functional borderline mutations in the rpoB 
RRDR region, predominantly Leu452Pro and Leu430Pro (29% each), followed by 
His445Asn (18%). RIF minimum inhibitory concentration (MIC) values ranged from 
≤0.25 to 1.0 mg/L, confirming low-level resistance. Notably, 53% (9/17) of the 
isolates were co-resistant to fluoroquinolones and 24% (4/17) to isoniazid 
(INH). According to WHO classification, 59% (10/17) were pre-extensively 
drug-resistant TB (Pre-XDR-TB) or multidrug-resistant TB (MDR-TB). Phylogenetic 
analysis revealed that 94% (16/17) belonged to the East Asian Beijing lineage 
(Lineage 2.2.1), with no evidence of recent local transmission. These findings 
underscore the complexity of low-level RIF resistance and its frequent 
association with broader drug resistance in a dominant lineage, highlighting the 
need for integrating MIC and WGS into diagnostic algorithms to guide appropriate 
treatment and surveillance.
IMPORTANCE The accurate detection of RIF resistance is 
critical for the management of TB, yet standard phenotypic methods often fail to 
identify strains with low-level resistance conferred by borderline rpoB 
mutations. This study provides the first genomic characterization of such 
discordant isolates in Northeast China, revealing a high prevalence of 
co-resistance to other key drugs and a strong association with the locally 
dominant Beijing lineage. The findings emphasize that reliance on phenotypic DST 
alone may lead to underestimation of drug resistance and inappropriate 
treatment, potentially contributing to the emergence and spread of Pre-XDR-TB 
and MDR-TB. Incorporating MIC determination and WGS into routine diagnostics 
could enhance detection, inform tailored therapy, and improve surveillance of 
these clinically significant strains.
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BACKGROUND: Larger tuberculin skin test (TST) reactions are associated with 
higher tuberculosis (TB) risk, but the operational value of the ≥ 15 mm 
threshold among adolescents who already have a TST induration ≥ 10 mm during 
routine school screening is less well characterised in high-BCG coverage 
settings. We assessed whether TST induration ≥ 15 mm provided incremental risk 
stratification information for secondary school students and interpreted this 
threshold across routine screening, outbreak contact and previously cured TB 
contexts.
METHODS: We conducted a historical cohort study using school-based TB screening 
and TB management data from Yuhang District, Hangzhou, China. The primary cohort 
included 6077 students aged 12-18 years who were screened between September 2023 
and November 2025 with a baseline TST induration ≥ 10 mm and no active TB at 
screening. Students were classified as having a TST ≥ 15 mm or a TST 10-14 mm. 
The incidence of active pulmonary TB was ascertained by deterministic linkage 
with TB management systems. Students in the 2020-2022 TST ≥ 15 mm 
routine-screening descriptive cohort, school-outbreak contacts and previously 
cured TB patients were analysed descriptively and were not included in the 
primary inferential comparison.
RESULTS: In the primary cohort, four incident active pulmonary TB cases occurred 
among students with TSTs ≥ 15 mm (0.25%; 169.03 per 100 000 person-years), 
whereas none occurred among students with TSTs 10-14 mm. The adjusted incidence 
density ratio was 22.74 (95% CI 2.42-3015.62; P = 0.004), with wide uncertainty 
due to sparse events. The 2020-2022 TST ≥ 15 mm routine-screening descriptive 
cohort had a similarly low absolute incidence (128.64 per 100 000 person-years). 
In the outbreak contact cohort, the incidence among TST ≥ 15 mm contacts was 
438.68 per 100 000 person-years; this estimate was interpreted descriptively 
because baseline definitions and preventive-treatment coverage differed.
CONCLUSIONS: A TST induration of ≥ 15 mm was associated with a higher incidence 
of active pulmonary TB in students than a TST of 10-14 mm, but the absolute risk 
after routine screening remained low. The threshold should be interpreted as a 
context-dependent risk marker that can support, but should not replace, the 
assessment of exposure history, previous TB and time since screening.
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BACKGROUND: Tuberculosis (TB) remains the most common opportunistic infection 
among people living with HIV (PLWH). Dysregulated cytokine responses during 
HIV/TB co-infection may contribute to immune dysfunction and disease 
progression. However, the longitudinal dynamics of cytokine profiles and their 
associations with clinical indicators during treatment remain incompletely 
understood.
METHODS: In this prospective exploratory longitudinal study, we enrolled 24 
patients with HIV/TB co-infection, 24 patients with HIV monoinfection, and 24 
healthy controls. Serum concentrations of seven cytokines, including IL-2, IL-4, 
IL-6, IL-10, IL-17, TNF-α, and IFN-γ, as well as routine clinical indicators, 
were measured at baseline and on days 7, 14, 21, 30, 60, 90, and 180 after 
treatment initiation. Longitudinal changes were analyzed using linear 
mixed-effects models, and associations between cytokines and clinical indicators 
were assessed using exploratory Spearman's rank correlation analysis.
RESULTS: At baseline, patients with HIV/TB co-infection showed evidence of 
immune and inflammatory alterations, with higher NEUT, NEUT%, and AST levels and 
lower LYM, LYM%, and ALB levels than both comparison groups (FDR-adjusted 
P < 0.05). During follow-up, IL-6 and IL-2 peaked on days 7 and 60, 
respectively, whereas IFN-γ, TNF-α, and IL-17 peaked on day 21 and subsequently 
declined. IL-4 and IL-10 peaked on days 60 and 21, respectively, and decreased 
to levels comparable to those in healthy controls by days 180 and 90, 
respectively. Exploratory correlation analyses showed time-dependent changes in 
the associations between cytokines and clinical indicators. The correlations of 
TNF-α with NEUT and IFN-γ with CD4⁺ T cells and LYM shifted from negative to 
positive, whereas the correlation between IL-17 and CD8⁺ T cells shifted from 
positive to negative.
CONCLUSION: Patients with HIV/TB co-infection showed stage-specific changes in 
cytokine profiles and clinical indicators during combined antiretroviral and 
anti-tuberculosis therapy. Cytokine levels and their associations with clinical 
indicators changed dynamically and gradually approached a relatively stable 
state over time. These findings suggest that immune and inflammatory status may 
evolve during treatment, although further studies are needed to validate these 
exploratory observations.
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This study aimed to investigate differences in the composition and functional 
characteristics of alveolar microbiota in patients with pulmonary tuberculosis 
(PTB) exhibiting differential therapeutic responses. Thirty-two patients with 
drug-sensitive PTB who had completed standard anti-tuberculosis therapy were 
enrolled and classified into good-response (n = 16) and poor-response (n = 16) 
groups. Bronchoalveolar lavage fluid (BALF) samples were collected and analysed 
using metagenomic sequencing to characterize microbial community and functional 
pathways. No significant differences were observed in α-diversity between the 
two groups; however, β-diversity analysis demonstrated moderate but significant 
in microbial community structure (ANOSIM, R = 0.381, P < 0.001). The good 
efficacy group was characterized by enrichment of Prevotella, Staphylococcus, 
and oral commensal bacteria including Fusobacterium and Rothia, together with 
significantly increased pathways related to peptidoglycan biosynthesis, 
glutathione metabolism, energy production, and DNA repair. In contrast, the poor 
efficacy group was characterised by enrichment of Microbacterium and activation 
of functional pathways associated with biofilm formation. These findings suggest 
that both the taxonomic composition and functional activity of the pulmonary 
microbiome are closely associated with anti-tuberculosis treatment outcomes.
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Pulmonary Tuberculosis (TB) continues to impose a significant multidimensional 
burden on patients. Despite considerable research on pulmonary TB in Ethiopia, 
the subjective experiences of patients remain insufficiently explored. 
Therefore, this study aimed to explore the psychological, socioeconomic, and 
physical experiences of pulmonary TB patients in Northern Ethiopia. A 
qualitative study design was utilized among pulmonary TB patients. Participants 
were selected using a purposive sampling technique. The sample size was 
determined based on information saturation. Data were collected using an 
interview guide through in-depth interviews (IDIs) and focused group discussions 
(FGDs). Data were analyzed using Reflexive Thematic Analysis (RTA) and supported 
by NVivo 12.0 software for data management. A total of 27 participants were 
involved in the study. The study generated three overarching themes. First 
theme: Psychological experiences as loss of self and future perspective 
encompassed depressive and anxiety symptoms, fear, and hopelessness that 
disrupted identity and treatment motivation. Second theme: Socioeconomic 
experiences as disruption of social standing and survival, indicated stigma, 
social isolation, and economic hardship challenges in maintaining family roles, 
while emphasizing the importance of family and social support. Third theme: 
Physical experiences as an obstacle to daily life and treatment adherence 
demonstrated that fatigue, medication side effects, transportation challenges, 
and anti-TB medication issues create compound barriers to daily functioning and 
treatment adherence. This study revealed that pulmonary TB patients experienced 
interconnected psychological, socioeconomic, and physical burdens extending 
beyond medical disease. Integrating psychosocial support, stigma-reduction, and 
patient-centered care into TB service may improve patient well-being and 
treatment outcomes.

Plain Language Summary: The study highlighted the complex relationship between 
psychological, socioeconomic, and physical challenges experienced by pulmonary 
tuberculosis patients. The psychological challenges affect clinical outcomes. 
These findings draw attention the need to integrate mental health support into 
tuberculosis treatment and inform public health policies to provide holistic 
services, particularly in resource-limited settings.
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Sacroiliac joint tuberculosis (SJT), although relatively uncommon, may lead to 
severe destruction and functional impairment of the sacroiliac joint. Surgical 
intervention is recommended for patients with significant joint destruction, 
mild cystic changes, or sacroiliac joint instability. Early bone fusion may be 
facilitated through drainage of purulent fluid, curettage of necrotic tissue, 
and arthrodesis. Conventional surgery demands extensive osteotomy to create a 
sufficiently large bone window within the sacroiliac joint cavity for clearing 
infected tissue. The purpose of this technical note is to describe the details 
of biportal endoscopic iliac fenestration debridement for the management of 
sacroiliac tuberculosis.
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INTRODUCTION: This study aims to compare the performance of local triamcinolone 
injection and anti-tuberculosis triple therapy in treating patients with 
non-puerperal mastitis (NPM).
METHODS: This retrospective cohort study included patients diagnosed with NPM at 
the Breast Surgery Department of the First People's Hospital of Zunyi City 
between October 2021 and December 2024. Patients were categorized into the 
triamcinolone group and the anti-tuberculosis group based on the treatment 
administered. The remission rates, treatment duration, and drug-related adverse 
reactions were compared between the two groups.
RESULTS: A total of 92 cases were included for final analysis, with 44 in the 
triamcinolone group and 48 in the anti-tuberculosis treatment group. The median 
treatment duration (41.50 (30.00-60.50) days vs 120.00 (90.00-187.50) days, P < 
0.001), and complication rate (13.6% vs 66.7%, P < 0.001) were significantly 
lower in patients of the triamcinolone group, while the remission rate (91.95 
(81.62-100.00)% vs 82.35 (54.55-100.00)%, P = 0.029) and partial remission rate 
(97.7% vs 68.8%, P < 0.001) were significantly higher. The multivariate logistic 
regression analysis showed that pathological type (OR = 0.296, 95% CI: 
0.091-0.963, P = 0.040) and first affected area (OR = 1.099, 95% CI: 
1.025-1.178, P = 0.008) were independent influencing factors of remission rate.
CONCLUSION: Intralesional triamcinolone injection appears to be associated with 
shorter treatment duration, higher short-term remission rates, and fewer 
complications compared with antituberculosis triple therapy in patients with 
NPM. Given the retrospective design, these findings should be validated in 
prospective randomized studies.
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BACKGROUND: Extrapulmonary tuberculosis can imitate malignancy and systemic 
autoimmune disease. Concurrent duodenal tuberculosis with probable biliary 
involvement is exceptionally uncommon and may create a high-stakes 
pancreatobiliary cancer mimic.
CASE PRESENTATION: A 71-year-old Han Chinese woman with primary Sjögren's 
syndrome and type 2 diabetes, and no recent immunosuppressive therapy, presented 
with polyarthralgia, intermittent fever, abdominal discomfort, anorexia, 
constipation, and weight loss. Laboratory testing showed systemic inflammation 
and a cholestatic enzyme pattern, whereas bilirubin and tumor markers remained 
normal. Magnetic resonance cholangiopancreatography revealed diffuse bile-duct 
wall thickening with severe distal common bile duct stenosis, and positron 
emission tomography-computed tomography showed hypermetabolic duodenal 
thickening with multiple fluorodeoxyglucose-avid lymph nodes. The tuberculin 
skin test measured 15 x 12 mm at 48 and 72 hours, and interferon-gamma release 
assay was positive (T-N >10.00 IU/mL). Upper endoscopy demonstrated a duodenal 
ulcer with fistula formation, and biopsy showed ulceration, granulomatous 
inflammation, and one acid-fast bacillus on staining. Supraclavicular lymph-node 
aspiration revealed lymphocytes and multinucleated giant cells without malignant 
cells. Duodenal tuberculosis with nodal disease and probable, non-biopsy-proven 
biliary involvement was diagnosed. After discharge, she received 
specialist-supervised antituberculosis therapy including isoniazid 0.3 g daily, 
rifampicin 0.45 g daily, and levofloxacin 0.5 g daily; by January 2022, 
treatment had continued for more than 3 months. The initial phase structure and 
total treatment duration could not be reliably ascertained. Symptoms, 
inflammatory and cholestatic markers, endoscopic ulceration, fistula, lymph-node 
size, and common bile duct stenosis improved at reassessment in January 2022.
CONCLUSION: Tuberculosis should remain in the differential diagnosis of 
fluorodeoxyglucose-avid duodenal and biliary lesions in patients with autoimmune 
disease, particularly when biochemical obstruction, tumor markers, and tissue 
pathology do not fit malignancy. Early endoscopic biopsy and accessible nodal 
sampling can prevent unnecessary surgery and unsafe escalation of 
immunosuppression.

Copyright © 2026 Zhang, Zhou, Li, Zhang and Shi.

DOI: 10.3389/fimmu.2026.1874119
PMCID: PMC13388859
PMID: 42488623 [Indexed for MEDLINE]

23. Front Cell Infect Microbiol. 2026 Jul 8;16:1866051. doi: 
10.3389/fcimb.2026.1866051. eCollection 2026.

Population-level and longitudinal MIC distributions for antimicrobials against 
drug-resistant Mycobacterium tuberculosis in Wuxi, a low-epidemic city in China, 
from 2019 to 2023.

Gao S(#)(1), Tu F(#)(2), Ding H(#)(1), Zhang Q(1), Zhang S(1), Shen S(1), Liu 
J(2), Xu Z(1).

Song Gao, Fan Tu, Huan Ding, Qi Zhang, Shipeng Zhang, Shiya Shen, Jun Liu*, Zhuping Xu*
*CORRESPONDENCE Zhuping Xu，xzp15951589696@163.com ；Jun Liu，15949255828@126.com

Author information:
(1)Department of Chronic Infectious Disease Control and Prevention, The 
Affiliated Wuxi Center for Disease Control and Prevention of Nanjing Medical 
University, Wuxi Center for Disease Control and Prevention, Wuxi, China.
(2)Department of Laboratory Medicine, Affiliated Wuxi Fifth Hospital of Jiangnan 
University, The Fifth People's Hospital of Wuxi, Wuxi, China.
(#)Contributed equally

BACKGROUND: Drug-resistant tuberculosis (DR-TB) remains a significant global 
health challenge, with increasing resistance to both first- and second-line 
anti-tuberculosis drugs. Understanding the demographic distribution, temporal 
trends, and resistance profiles of DR-TB is essential for improving treatment 
strategies and public health interventions.
OBJECTIVE: This study aimed to examine the demographic characteristics, temporal 
distribution, and minimum inhibitory concentration (MIC) patterns of 
drug-resistant Mycobacterium tuberculosis (M. tuberculosis) isolates in a 
retrospective cohort of patients with culture-confirmed DR-TB from August 2019 
to July 2023.
METHODS: A total of 402 drug-resistant M. tuberculosis isolates from clinical 
patients were included in this study for the analysis of MIC distributions and 
resistance trends over time. The study included four DR-TB categories: 
isoniazid-resistant TB, RR-TB, MDR-TB, and pre-XDR-TB. No XDR-TB cases were 
identified. The temporal distribution of cases was analyzed for seasonal trends, 
and MIC values were assessed for anti-tuberculosis drugs. A longitudinal 
analysis was conducted to observe variations in MICs over time. Specifically, a 
longitudinal comparison was performed on paired M. tuberculosis isolates from 49 
patients, with isolates collected at intervals exceeding 4 weeks.
RESULTS: The majority of patients were male (72.14%), and the most common form 
of DR-TB was isoniazid-resistant TB (23.14%). The study found significant 
seasonal variation, with higher DR-TB incidence in winter and spring months, and 
the temporal distribution was affected by COVID-19. Resistance rates were 
highest for isoniazid (40.30%), cycloserine (47.76%), and para-aminosalicylic 
acid (52.24%). Across the DR-TB cohorts, MICs for isoniazid, ethionamide, 
para-aminosalicylic acid, and amikacin demonstrated a significant upward trend, 
whereas a declining pattern was observed for ethambutol. The longitudinal 
comparison of paired M. tuberculosis isolates from 49 patients, demonstrated a 
marked elevation in the MICs for all 12 antimicrobials over the course of 
treatment.
CONCLUSION: This study highlights the increasing burden of DR-TB, with 
increasing MICs and relatively high resistance rates for a few key drugs 
indicating reduced drug susceptibility over time. The increasing MICs highlight 
the need for continuous resistance monitoring and enhanced DR-TB control 
efforts.
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BACKGROUND AND OBJECTIVE: Pulmonary tuberculosis is a major cause of respiratory 
morbidity worldwide, and pulmonary function impairment is increasingly 
recognized as an important consequence of the disease. However, the functional 
patterns of pulmonary impairment in patients with pulmonary tuberculosis 
complicated by pulmonary infection, especially in hospitalized populations, 
remain insufficiently characterized. This study aimed to describe pulmonary 
function impairment patterns in such patients and to explore their clinical 
correlates.
METHODS: This single-center retrospective cross-sectional study included 
hospitalized patients with pulmonary tuberculosis complicated by pulmonary 
infection who were admitted between November 2024 and October 2025, underwent 
bronchoalveolar lavage fluid metagenomic next-generation sequencing, and had 
interpretable pulmonary function results. The analysis was retrospective because 
all study variables were extracted from pre-existing hospitalization records and 
database entries rather than being prospectively collected for the present 
pulmonary function study. Although the parent project is an ongoing prospective 
study with follow-up, no longitudinal follow-up data were used in the present 
analysis. Clinical, laboratory, immunologic, gas-exchange, microbiological, and 
pulmonary function data were extracted from the institutional database and 
electronic medical records.
RESULTS: A total of 72 patients were included. Pulmonary function abnormalities 
were common. Diffusion impairment was the most frequent phenotype, occurring in 
37 patients (51.4%), followed by reduced respiratory reserve in 36 (50.0%) and 
obstructive ventilatory impairment in 30 (41.7%). Restrictive ventilatory 
impairment, mixed ventilatory impairment, and small airway dysfunction were less 
common. Patients with diffusion impairment were more likely to be male than 
those without diffusion impairment (73.0% vs. 42.9%, P = 0.019), and smoking 
history showed a borderline between-group difference. Patients with reduced 
respiratory reserve had significantly higher IL-6 levels than those without 
reduced respiratory reserve [13.18 (5.52-38.00) vs. 4.53 (1.94-12.28) pg/ml, P = 
0.005]. In exploratory multivariable analysis, no variable was independently 
associated with diffusion impairment or reduced respiratory reserve after 
adjustment, although lymphocyte count showed a non-significant positive trend 
for diffusion impairment.
CONCLUSION: Pulmonary function impairment was highly prevalent in patients with 
pulmonary tuberculosis complicated by pulmonary infection, with diffusion 
impairment and reduced respiratory reserve as the predominant phenotypes. These 
findings suggest that pulmonary dysfunction in this population extends beyond 
conventional ventilatory defects and may involve substantial abnormalities in 
gas transfer and respiratory capacity. Comprehensive pulmonary function 
assessment may provide clinically relevant information for functional evaluation 
and individualized management in this patient group.
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BACKGROUND: China remains a high tuberculosis (TB) burden country, and large 
urban centers such as Shanghai continue to face persistent transmission 
challenges driven by high population mobility. Whole-genome sequencing (WGS) 
provides high-resolution discrimination between recent transmission and 
reactivation; however, evidence at the district level remains limited. This 
study aimed to integrate WGS with epidemiological data to characterize local TB 
transmission dynamics in Xuhui District, Shanghai, and to identify demographic 
risk factors for recent transmission.
METHODS: A retrospective study was conducted among culture-positive pulmonary TB 
cases diagnosed between August 2021 and February 2025. WGS was performed for all 
available Mycobacterium tuberculosis isolates, and genomic clusters were defined 
using a threshold of ≤12 single-nucleotide polymorphisms. Epidemiological links 
were assessed through routine field investigations. Multivariable Firth 
penalized logistic regression and population attributable fraction (PAF) 
analyses were used to identify demographic predictors of recent transmission.
RESULTS: Among 170 genotyped patients, the Beijing lineage predominated (90.0%, 
153/170). Fluoroquinolone resistance mutations were detected in 12.4% of 
strains. Demographic disparities in sex and age were observed between local and 
migrant residents (both p < 0.05). Six genomic clusters involving 17 patients 
(10.0%) were identified, and 50% of clusters contained at least one student 
case. Field investigations revealed close spatial proximity among clustered 
cases, including one pair residing within 50 meters. Multivariate analysis 
identified younger age as an independent correlate of genomic clustering. 
Compared with patients aged ≥45 years, the adjusted odds ratios for clustering 
were 42.75 (95% CI: 5.79-315.50) for those aged 15-24 years and 18.06 (95% CI: 
3.76-86.73) for those aged 25-44 years (both p < 0.001). Notably, the joint PAF 
for individuals aged 15-44 years was 88.69%, with the 25-44-year age group 
accounting for the largest share of clustered cases (52.9%).
CONCLUSION: Recent TB transmission in Xuhui District was predominantly driven by 
younger and middle-aged populations. Although students represent a high-risk 
subgroup, the broader working-age population contributed most to the overall 
transmission burden. These findings highlight the importance of integrating 
school-based interventions with community-level strategies targeting the active 
workforce in order to effectively interrupt transmission.
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OBJECTIVE: To systematically synthesize evidence on the personal competency of 
tuberculosis (TB) health educators and to develop a scientifically robust and 
comprehensive evaluation indicator system.
METHODS: A two-phase mixed-methods design was employed. Phase 1 involved a 
scoping review of seven databases (PubMed/MEDLINE, Web of Science, Scopus, 
Embase, CINAHL, ERIC, and the Cochrane Library) to identify competency-related 
literature on TB health educators, with no restrictions on publication date, 
language, or geographic setting. Extracted competency elements were synthesized 
into a preliminary framework. Phase 2 used a modified Delphi method with two 
rounds of consultation among 20 Chinese experts in TB control and health 
education. Indicator importance was rated on a 5-point Likert scale, and the 
Analytic Hierarchy Process (AHP) was applied to calculate indicator weights. 
Validity and reliability were assessed using content validity indices and 
intraclass correlation coefficient (ICC).
RESULTS: The scoping review included 36 studies, from which seven core 
dimensions, 24 categories, and 63 specific competency elements were extracted. 
Both Delphi rounds achieved a 100% response rate. The expert authority 
coefficient (Cr) was 0.84. Kendall's W increased significantly from 0.295 (first 
round) to 0.328 (second round, both p < 0.001). After the second round, all 
indicators met the retention criteria: mean importance ≥3.5, coefficient of 
variation <0.25, and expert agreement rate ≥50.0%. AHP results showed good 
consistency (first-level indicator CR = 0.043; all second-level CRs < 0.10). The 
overall scale demonstrated good reliability (ICC = 0.86) and content validity 
(scale-level CVI = 0.92; item-level CVI range: 0.85-1.00). The highest-weighted 
dimension was Communication and Health Education Skills (0.235).
CONCLUSION: The personal competency evaluation indicator system for TB health 
educators developed in this study is scientifically sound, reliable, and 
practical. It provides a validated tool for competency assessment, targeted 
training design, and workforce development in TB health education.
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