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Single-cell transcriptomics reveals phenotypic and functional alterations of 
erythroid progenitor cells in tuberculosis patients.
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Anemia is a common complication of tuberculosis (TB), closely associated with 
impaired host immune function and poor prognosis; however, its impact on the 
dynamic alterations of erythroid progenitor cells (EPCs) remains largely 
unexplored. In this study, we integrated and analyzed single-cell transcriptomic 
data from peripheral blood mononuclear cells (PBMC) of healthy controls, latent 
tuberculosis (LTB), TB, and disseminated tuberculosis (DTB) cohorts, as well as 
18F-FDG-labeled TB lung tissues and adjacent uninvolved regions. At single-cell 
resolution, we identified ten EPCs clusters within PBMC, among which clusters 
2-6 represented DTB-specific subpopulations (EPC_DTB). These EPC_DTB exhibited 
metabolic reprogramming (including glycolysis, arginine, and lipid metabolism) 
accompanied by upregulation of IFITM3/JUN and ribosomal genes, consistent with 
enhanced differentiation. EPC_DTB and EPC_TB interacted with macrophages, 
dendritic cells, and monocytes through the ANNEXIN and GALECTIN signaling 
pathways, while these immune cells reciprocally regulated EPCs subsets via the 
MIF signaling axis. In lung tissues, EPCs (12 clusters) displayed 
disease-specific characteristics, with clusters 0, 3, and 6 uniquely present in 
TB lesions. The EPC_High subpopulation within inflammatory foci showed 
significant upregulation of GZMA, IL32, CCL5, and CHI3L1, whereas EPC_Low 
communicated with immune cells, epithelial cells, and stromal cells through the 
MDK-NCL signaling pathway. Moreover, we established an LTB predictive model 
based on EPC_LTB signature genes in PBMC (GRIK3, S100B, ZDHHC19, and LRRN3). Our 
study uncovers the heterogeneity of EPCs across different TB stages and tissue 
compartments, delineates their bidirectional crosstalk with immune cells, and 
establishes a link among anemia, immune regulation, and EPCs biology, thereby 
proposing potential diagnostic biomarkers and therapeutic targets.
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RATIONALE: Anti-phospholipase A2 receptor (PLA2R) antibody is a highly specific 
serological marker for primary membranous nephropathy, with a detection rate of 
<2% in minimal change disease (MCD). This case represents the first report of 
PLA2R-positive adult MCD complicated by active pulmonary tuberculosis (TB) and 
systemic osteoarthropathy, highlighting the potential for chronic infection to 
induce PLA2R antibodies through inflammatory activation or molecular mimicry.
PATIENT CONCERNS: A 73-year-old male with 7-year steroid-dependent nephrotic 
syndrome developed pulmonary TB and systemic osteoarthropathy during 
immunosuppressive therapy.
DIAGNOSES: Serial renal biopsies confirmed MCD/focal segmental 
glomerulosclerosis (FSGS) without membranous nephropathy features. PLA2R 
antibody was transiently positive (16.6 RU/mL) during active TB but turned 
negative after anti-TB treatment. TB was confirmed by next-generation 
sequencing.
INTERVENTIONS: A multidisciplinary strategy was implemented: rifapentine 
replaced rifampicin to maintain tacrolimus levels; rituximab was administered 
for refractory proteinuria; and TB was treated with a 9-month regimen. 
Osteoarthropathy was managed with Tripterygium glycosides and joint injections.
OUTCOMES: Following rituximab administration, 24-hour urinary protein decreased 
from 6.32 g to 1.5 g. TB was controlled with sputum conversion within 2 months. 
PLA2R antibody became negative post anti-TB therapy, supporting the hypothesis 
of infection-induced seropositivity. No renal function decline or TB 
dissemination occurred.
LESSONS: This case suggests that chronic infections like TB may transiently 
induce PLA2R antibodies via inflammatory activation, highlighting the need for 
dynamic serologic and histopathologic correlation to avoid misdiagnosis in 
PLA2R-positive non-MN patients. Multidisciplinary management is critical to 
balance immunosuppression and infection control.
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Background: Tuberculosis (TB) remains a serious challenge to China's public health, and timely detection and diagnosis of play key roles in preventing disease spread and deterioration. The aim of this study was to understand the delay in consultation for TB patients in Shenyang City, Liaoning Province, and to determine the factors that influence this delay. 
Methods: Delay in consultation was analysed retrospectively in Shenyang City, Liaoning Province. Basic information on TB patients from January 1, 2015, to December 31, 2024, was extracted from the China Tuberculosis Information Management System (TBIMS). The median and interquartile spacing were used for statistical description, and the chi-square test and binary logistic regression model were used to analyse the influencing factors.
Results: A total of 38,928 TB patients were included. The median duration of delay in consultation was 18 (6,36) days, and 22,051 (56.65%) patients experienced a delay in consultation, with an increasing trend in the rate of delay in consultation in Shenyang City from 2015 to 2024 Results: A total of 38,928 TB patients were included. The median duration of delay in consultation was 18 (6,36) days, and 22,051 (56.65%) patients experienced a delay in consultation, with an increasing trend in the rate of delay in consultation in Shenyang City from 2015 to 2024 . The study revealed that women (OR=1.185, 95% CI: 1.130−1.243), patients aged ≥60 years old (OR=1.218, 95% CI: 1.018~1.458), patients from ethnic minorities (OR=1.409, 95% CI: 1.252−1.585), and patients who were positive for pathology (OR=1.296, 95% CI: 1.194−1.407) had a greater risk of delay. Among the population categories, farmers had a greater risk of delayed visits. Intracity mobility (OR= 0.573, 95% CI: 0.540−0.608) and patient origin as a Physical examination (OR= 0.468, 95% CI: 0.276−0.794) were protective factors for visit delay.
Conclusion: The rate of delayed visits for TB in Shenyang City from 2015 to 2024 generally increased, and delayed visits were more common. Intervention strategies should be implemented for risk factors and key populations to reduce patients' suffering and economic losses.
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BACKGROUND: To investigate whether cured tuberculosis affect assisted 
reproductive outcomes in infertile women.
METHODS: A retrospective cohort study was conducted to compare assisted 
reproductive outcomes between cured tuberculosis and non-tuberculosis patients. 
The primary outcomes were compared between fresh and frozen-thaw cycles in cured 
tuberculosis, as well as among different types of tuberculosis in fresh cycles.
RESULTS: In IVF and total patients, the pregnancy (P > 0.05) and live birth 
rates (P > 0.05) did not differ between tuberculosis and control group. However, 
in ICSI protocol, the pregnancy (P = 0.027) and live birth rates (P = 0.027) in 
tuberculosis group were lower than those in controls. The pregnancy rate in 
fresh cycles for tuberculosis patients was lower than in frozen-thaw cycles in 
each protocol (P = 0.001). The live birth rate in fresh cycles was higher than 
in frozen-thaw cycles in IVF patients (P = 0.008) and total patients 
(P = 0.015), while the live birth rate in fresh cycles was lower in ICSI 
patients (P = 0.011). The pregnancy rate (P > 0.05) and live birth rate 
(P > 0.05) among cured patients diagnosed with pelvic tuberculosis demonstrated 
no significant difference compared to those with pulmonary tuberculosis or other 
types.
CONCLUSIONS: Cured tuberculosis did not affect the primary assisted reproductive 
outcomes in infertile patients using IVF protocol. However, in ICSI protocol, 
tuberculosis had a negative impact on pregnancy outcomes in infertile women, 
even with treatment. The final pregnancy outcome of frozen-thaw cycle was worse 
than that of fresh cycle in IVF protocol but opposite in ICSI. If treated, there 
were no variations in pregnancy outcomes among different tuberculosis types.
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Transmission of rifampicin-resistant and multidrug-resistant tuberculosis 
(MDR/RR-TB) is a major driver of the global drug-resistant TB epidemic, yet the 
contribution of compensatory mutations to its spread remains uncertain. We 
analyzed 206 non-duplicate MDR/RR-TB isolates collected from five surveillance 
sites in Hunan Province, China, between 2013 and 2020 using whole-genome 
sequencing. Transmission clusters were defined by ≤12 single-nucleotide 
polymorphism (SNP) differences, and compensatory mutations in rpoA, rpoB, and 
rpoC were identified through a curated mutation catalog and phylogenetic 
evidence. Clusters were further classified based on whether compensatory 
mutations predated transmission (C-type), arose after transmission (M-type), or 
were absent (N-type), with M-type clusters excluded to reduce confounding. Among 
the 206 isolates, 63 (30.6%) carried at least one compensatory mutation, 
predominantly in rpoC, and 27 clusters (32.5%) were identified, ranging from 2 
to 6 isolates. No significant difference was observed in clustering frequency 
between compensated and non-compensated strains (21.7% vs 32.8%, P = 0.113), nor 
in cluster size between C-type and N-type clusters (P = 0.961). These findings 
demonstrate that compe nsatory mutations do not significantly affect 
transmission clustering at the population level; instead, prolonged infectious 
periods associated with diagnostic delays and treatment challenges are more 
likely to sustain MDR/RR-TB spread, underscoring the importance of rapid 
detection, timely effective therapy, and robust patient management to curb 
transmission.
IMPORTANCE Understanding the drivers of multidrug-resistant and 
rifampicin-resistant tuberculosis (MDR/RR-TB) transmission is critical for 
global TB control. Compensatory mutations in RNA polymerase subunits have been 
proposed as key contributors to the success of drug-resistant strains, yet 
population-level evidence has been limited. In this population-based genomic 
study of 206 MDR/RR-TB isolates collected over 8 years in Hunan Province, China, 
we systematically examined the association between compensatory mutations and 
transmission clustering. Our results show that compensatory mutations did not 
significantly increase clustering frequency or cluster size, indicating a 
limited impact on the spread of MDR/RR-TB in the community. These findings 
challenge the prevailing assumption that compensatory evolution is a major 
determinant of transmission success and provide robust genomic evidence to 
refine our understanding of drug-resistant TB epidemiology.
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PURPOSE: This study analysed a multi-semester pulmonary tuberculosis (PTB) 
cluster outbreak in a Chinese boarding school to provide evidence for future 
epidemic control.
METHODS: Contacts were screened via symptoms, infection tests and chest 
radiography. Screening expanded progressively from close contacts to same-floor 
contacts, then all students and staff. Whole-genome sequencing (WGS) with single 
nucleotide polymorphism (SNP) and bioinformatics analysis was used for lineage 
classification, transmission clustering (≤12 SNPs defining a cluster) and drug 
resistance prediction.
RESULTS: From 2020 to 2022, 20 students were diagnosed with PTB, half 
laboratory-confirmed. Most cases clustered in class 16 and were 
epidemiologically linked to the primary case (case 0), who had household PTB 
exposure. Case 0 and case 1 had diagnostic delays exceeding 3 and 6 months, 
respectively. WGS of five isolates (case 1, 3, 4, 9 and 10) collected over three 
semesters showed all belonged to lineage 2 and differed by ≤12 SNPs, confirming 
the same transmission chain. The infection rate in class 16 (46.34%) was 
significantly higher than other case classes (19.05%) and classes without cases 
(8.27%) (χ2 = 61.169, p < 0.001). No new cases were detected during a one-year follow-up of students involved in the outbreak after the final round of 
screening, nor among household contacts of all cases followed up to the present.
CONCLUSIONS: Lack of entry health examinations facilitated the outbreak. Delayed 
diagnosis, incomplete contact screening and absence of preventive treatment led 
to cross-semester persistence. The infection rate disparity confirms class 16 as 
the outbreak epicentre. Improving community case management, extending contact 
follow-up and enhancing cluster outbreak measures are recommended to prevent 
future outbreaks.
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BACKGROUND: The global tuberculosis (TB) epidemic imposes a substantial burden. 
As a high-burden country, China faces a significant gap from the World Health 
Organization (WHO)'s 2025-2030 TB prevention and control targets. This study 
analyzed the temporal trends of TB epidemiology in mainland China to provide an 
evidence base for the early achievement of TB control goals.
METHODS: We integrated TB surveillance data (2004-2024) from the National Health 
Commission of the People's Republic of China and population data from the 
National Bureau of Statistics. Joinpoint regression was used to identify trend 
changes, with the average annual percent change (AAPC) quantifying trend 
magnitudes. Interrupted time series model was applied to assess intervention 
effects, and seasonal autoregressive integrated moving average models were 
employed to predict future incidence and mortality trends.
RESULTS: A total of 19.4854 million cumulative TB cases and 508,000 cumulative 
deaths were reported during 2004-2024. The incidence rate decreased from 74.644 
to 49.888 per 100,000 population (AAPC = - 2.83%, P < 0.001), showing a "winter 
peak and summer trough" pattern-with a 32.7% higher incidence in winter than in 
summer. The mortality rate first decreased and then increased: it declined 
immediately after the full coverage of Directly Observed Treatment, Short-course 
in 2010 but rose to 0.283 per 100,000 population after 2021. Projections 
indicate that the achievement rate of the WHO incidence target will be only 
43.24% by 2025 (target: 31.708 per 100,000 population) and 39.48% by 2030 
(target: 12.683 per 100,000 population). The mortality rate is projected to 
reach 0.333 per 100,000 population by 2030, compared with the target of 0.013 
per 100,000 population.
CONCLUSIONS: Despite notable achievements in TB control in China, significant 
gaps remain from the WHO's targets. It is imperative to strengthen precision 
stratification-based prevention and control, establish a TB diagnosis and 
treatment guarantee mechanism, and implement remote supervision relying on 
informatization.
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Background The clinical spectrum of pulmonary tuberculosis (PTB) ranges from symptomatic to asymptomatic disease, yet the burden and epidemiology of asymptomatic PTB remain poorly characterized. This study aims to elucidate the prevalence, detection methods, and associated features of asymptomatic PTB in southern China through a large-scale comparative analysis. 
Methods We conducted a regional cross-sectional study using data from China’s Tuberculosis Information Management System (2022–2024). A total of 102,274 PTB patients were classified as symptomatic or asymptomatic according to World Health Organization criteria. Descriptive statistics and χ² tests were used to compare demographics, case detection pathways. A multivariable logistic regression model was performed to examine the factors independently associated with asymptomatic presentation.
Results Among all cases, 34.0% (n=34,741) were asymptomatic. This proportion was consistently higher in the developed Pearl River Delta region than in non-PRD regions. Asymptomatic rates were elevated among younger age groups (15–25 years: 44.5%), migrant populations (39.0%), and high-risk groups (38.3%). Although passive case finding accounted for 97.9% of all cases, active case finding identified a markedly higher proportion of asymptomatic PTB (82.4%). Multivariable analysis revealed that the influence of key factors, such as previous TB history (aOR, 1.75, 95%CI,1.64-1.87) and co-morbidities (aOR, 1.74, 95%CI,1.64-1.84) on symptomatic presentation was significantly modified by regional economic development. 
Conclusion This study reveals a substantial, under-ascertained reservoir of asymptomatic PTB in China, which is systematically missed by passive detection strategies. The higher yield of ACF and the identified demographic and regional disparities highlight the urgent need for a strategic shift towards proactive, targeted, and contextually adapted screening interventions to interrupt transmission effectively.
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Background: There is wide-spread use of Xpert MTB/RIF for tuberculosis (TB) diagnosis and rifampin resistance (RIF-R) detection. Despite this, concerns have been raised about false positive results, which are more prevalent in patients with very low bacterial loads.
Methods: We performed a retrospective analysis of 717 patients at Hunan Chest Hospital from January 2022 to January 2023, all of whom had Xpert MTB/RIF results indicating very low bacterial loads. The accuracy of Xpert in diagnosing TB was evaluated against a composite reference standard (CRS), which classified cases via symptom, liquid culture, imaging assessments, immunological tests, and therapeutic response. In addition, rifampicin resistance was adjudicated using a composite reference standard of pDST and rpoB sequencing, with pDST as the primary reference for Xpert MTB/RIF results and sequencing used to resolve discrepancies.
Results: Of 717 patients with Xpert detected very low bacterial loads, 175 (24.4%) yielded positive cultures, while16 cases identified as non-tuberculous mycobacteria (NTM). The positive predictive value (PPV) of Xpert for bacteriologically confirmed TB was 90.8% (159/175). For 542 culture-negative patients, Xpert's PPV was 81.7% (443/542) in clinically diagnosed TB (80.4% pulmonary TB, 88.9% extrapulmonary TB). In 121 patients with pDST, Xpert for RIF-R had 68.4% sensitivity (13/19), 88.2% specificity (90/102), respectively. Among the 6 patients who were RIF-R by pDST but rifampin susceptible by Xpert, four cases harbored mutations inside the 81-bp Rifampicin Resistance Determining Region (RRDR) region of rpoB.
Conclusion: Xpert demonstrates good performance in diagnosing TB among the patients with results showing very low bacterial loads, especially in the culture-positive group and extrapulmonary ARTICLE IN PRESS tuberculosis group. However, its performance in detecting rifampicin resistance is not reliable. Our findings emphasize that Xpert results showing very low bacterial loads should be confirmed when diagnosing rifampin resistance tuberculosis.
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INTRODUCTION: Asymptomatic tuberculosis (TB) is increasingly recognised through 
active case finding and prevalence surveys. However, treatment strategies for 
this patient group remain poorly defined, and there is no consensus on optimal 
regimens, duration, or outcomes.
METHODS AND ANALYSIS: We will conduct a systematic review of observational and 
interventional studies reporting anti-TB treatment in patients with asymptomatic 
TB. Databases including MEDLINE, Embase, Scopus, Web of Science, CINAHL, and the 
Cochrane Library will be searched without language restrictions. Outcomes of 
interest include favourable outcome rate, treatment coverage, success rate, 
relapse, mortality, loss to follow-up, adverse events, and patient-reported 
outcomes such as pill burden and treatment discontinuation. Study selection, 
data extraction, and quality assessment will be performed independently by two 
reviewers, following PRISMA guidelines. Where appropriate, meta-analyses will be 
conducted using a random-effects model.
DISCUSSION: This review will provide a comprehensive synthesis of current 
evidence on the treatment of asymptomatic TB. It aims to inform future clinical 
and public health strategies, including the potential for simplified or 
shortened treatment regimens tailored to this population. By identifying gaps 
and inconsistencies in current practice, the findings will support 
evidence-based decision-making and contribute to global TB control efforts.

Copyright: © 2026 Li et al. This is an open access article distributed under the 
terms of the Creative Commons Attribution License, which permits unrestricted 
use, distribution, and reproduction in any medium, provided the original author 
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BACKGROUND: Bacillus Calmette-Guérin (BCG) infection, a disseminated infection 
triggered in immunocompromised hosts by the administration of the attenuated BCG 
vaccine, is characterized by a pathogenic mechanism that involves the 
synergistic interaction between host immune deficiencies and strain-specific 
genetic mutations.
METHODS: This review synthesizes published multi-omics and proteomics findings 
from the past decade, along with reported results from in vitro drug 
susceptibility assays and molecular diagnostics, to explore key pathogenic genes 
in BCG strains. We compare differences in pathogen characteristics, host immune 
responses, and clinical manifestations between BCG disease and tuberculosis (TB) 
disease caused by Mycobacterium tuberculosis (Mtb). Additionally, we summarize 
evidence on BCG drug susceptibility and the roles of resistance-related genes in 
drug resistance mechanisms.
RESULTS: The study revealed the following findings: 1) The occurrence of BCG 
disease follows the "dual-hit model," where defects in the host 
interferon-gamma/interleukin-12 (IFN-γ/IL-12) signaling pathway (in 70% of 
cases) synergize with genetic mutations in BCG strains (such as pks12 and mma3), 
leading to immune evasion and disseminated infection; 2) Compared to Mtb, BCG 
strains exhibit reduced virulence due to the loss of the RD1 region, but strain 
heterogeneity leads to differences in cell wall lipid metabolism, which induces 
atypical systemic symptoms in immunocompromised hosts; 3) Some BCG strains 
display low-level resistance to isoniazid and rifampicin, with resistance linked 
to mma3 mutations (resulting in increased MIC for isoniazid) and inactivation of 
pncA (resulting in resistance to pyrazinamide); 4) Genetic modifications of 
strains (such as BCGΔBCG1419c vaccine), delayed vaccination, and individualized 
immune monitoring can effectively reduce the infection risk in immunocompromised 
hosts. T-cell receptor excision circles (TREC)/K-cell receptor excision circles 
(KREC) screening improves the identification rate of immunocompromised hosts.
CONCLUSION: BCG disease represents a typical case of host-pathogen interaction 
imbalance. Its prevention and control require an integrated approach combining 
molecular mechanisms and clinical practice improvements.

Plain Language Summary: BCG disease is primarily caused by a combination of host 
immune deficiencies and genetic mutations in BCG strains, leading to 
disseminated infections, particularly in immunocompromised hosts.Genetic 
mutations in BCG strains, such as those in pks12 and mma3, contribute to 
increased virulence and low-level drug resistance, necessitating tailored 
treatment strategies for affected individuals.Optimized vaccination strategies, 
including genetic modifications of BCG strains, immunodeficiency screening, and 
individualized immune monitoring, are essential to reduce the risk of BCG 
disease in immunocompromised hosts.
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We developed JBD0131, a novel nitroimidazooxazole antitubercular agent, and 
conducted a comprehensive preclinical evaluation of its safety pharmacology, 
toxicology, and pharmacokinetics in SD rats and Beagle dogs. JBD0131 was 
well-tolerated in repeated-dose oral studies, with no treatment-related 
mortality or significant alterations in organ weights or significant alterations 
in organ-to-body weight ratios observed. The no-observed-adverse-effect level 
(NOAEL) was established at 480 mg/kg/day in rats and 300 mg/kg/day in female 
dogs. In male dogs, the NOAEL was determined to be 15 mg/kg/day, a discrepancy 
primarily attributed to a slight trend toward Corrected QT interval (QTc) 
prolongation at higher doses (60 and 300 mg/kg/day) to which males exhibited 
greater cardiovascular sensitivity. Pharmacokinetic analysis revealed 
dose-proportional systemic exposure with no accumulation of JBD0131. Although 
the metabolite DM131 showed moderate accumulation, it was identified as the 
amino-reduction detoxification product of JBD0131, a conversion that yields a 
more stable species and is supported by favorable clinical safety data. While 
Phase I clinical trials of JBD0131 have been reported, this preclinical study 
remains indispensable as it establishes the toxicological "ceiling" and defines 
safety margins through supra-therapeutic dosing. By identifying sex-specific 
sensitivities and clarifying metabolite safety, this work provides a critical 
scientific foundation for long-term clinical monitoring and risk assessment. 
Based on indirect comparisons with reported historical data for clinical agents 
such as bedaquiline and pretomanid, JBD0131 demonstrated a favorable preclinical 
safety profile in the models tested, supporting its continued development for 
multidrug-resistant tuberculosis.
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PURPOSE: Isoniazid (INH), a first-line anti-tuberculosis agent, exhibits 
variable cerebrospinal fluid (CSF) penetration owing to NAT2 genetic 
polymorphisms. This study developed an LC-MS/MS method to quantify INH in the 
human CSF for therapeutic drug monitoring in patients with tuberculous 
meningitis.
METHODS: The LC-MS/MS method developed and validated in this study includes 
linearity, sensitivity, accuracy, precision, extraction recovery, matrix effect, 
and stability evaluations, all of which meet the standards for bioanalytical 
method validation. This method was applied to a real-world prospective 
observational study to compare CSF trough concentrations of INH between patients 
receiving conventional anti-tuberculosis therapy and those receiving 
conventional therapy combined with intrathecal INH injection, and a 
pharmacokinetic study was conducted in one TBM patient.
RESULTS: The validated LC‑MS/MS method achieved a total run time of 3.5 min, 
demonstrated linearity over the range of 5-4000 ng/mL, and had an LLOQ of 
5 ng/mL, with all validation parameters meeting acceptance criteria. In the 
clinical cohort, the median CSF trough concentration of INH was significantly 
higher in the intrathecal therapy group (1130.00 ng/mL, N=117) than in the 
conventional therapy group (155.00 ng/mL, N=45, P<0.001). Target attainment 
rates at ≥120 ng/mL and ≥250 ng/mL were also significantly greater in the 
intrathecal group (84.62% and 77.78%, respectively) versus the conventional 
group (57.78% and 35.56%, both P<0.001). Pharmacokinetic analysis in a TBM 
patient after intrathecal INH administration revealed a Tmₐₓ of 6 h, Cmₐₓ of 
2810 ng/mL, and an elimination half‑life of approximately 14 h.
CONCLUSION: A sensitive and reliable LC-MS/MS method was successfully developed 
and validated for quantification of INH in human CSF. This study confirms that 
intrathecal administration of INH can significantly increase drug concentrations 
in the CSF of TBM patients, providing methodological support and preliminary 
clinical evidence for optimizing treatment strategies in TBM.
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Tuberculosis (TB) remains one of the most severe infectious diseases worldwide, 
posing a persistent and increasingly serious threat to global public health. 
Cellular autophagy, a highly conserved innate immune mechanism, plays a crucial 
role in the elimination of intracellular pathogens, regulation of immune 
responses, and maintenance of cellular homeostasis, making it a key focus in TB 
research. This review systematically summarizes the types and regulatory 
mechanisms of autophagy, as well as its interactions with Mycobacterium 
tuberculosis (M. tb), and explores the potential applications of autophagy-based 
host-directed therapeutic strategies. It also addresses the major challenges in 
current research, including the complex mechanisms by which M. tb evades 
autophagy, the selectivity and safety concerns of autophagy modulators, and the 
technical barriers to clinical translation. Growing evidence suggests that 
autophagy has emerged as a promising therapeutic target for TB, and autophagy 
modulators may serve as effective adjunctive therapies. Future research should 
further elucidate the interactions between autophagy and immunometabolic 
pathways, optimize the targeted delivery of autophagy activators, and verify 
their efficacy and safety through systematic clinical studies, thereby providing 
new theoretical foundations and therapeutic strategies for TB prevention and 
treatment.
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BACKGROUND: Pulmonary tuberculosis (PTB) may coexist with non-small cell lung 
cancer (NSCLC), yet the clinical implications of this coexistence, including its 
prognostic impact, remain understudied.
METHODS: We performed a retrospective 1:1 matched cohort study of 132 patients 
(66 PTB-NSCLC cases and 66 NSCLC-only controls) diagnosed between 2017 and 2023. 
Cases and controls were matched on age (±5 years) and TNM stage. Kaplan-Meier 
analysis evaluated survival differences, with hazard ratios derived from Cox 
proportional hazards regression.
RESULTS: Between 2017 and 2023, patients with simultaneously diagnosed PTB and 
NSCLC (PTB-NSCLC) cases constituted approximately 4.7% of all diagnosed NSCLC 
patients. PTB-NSCLC patients exhibited higher erythrocyte sedimentation rates (p 
= 0.002) and lower serum albumin levels (p = 0.032) than controls. Elevated 
erythrocyte sedimentation rate was associated with poor survival in univariate 
analysis (p = 0.037), while a high modified Glasgow Prognostic Score (mGPS) 
remained an independent predictor of adverse outcomes in multivariable analysis 
(HR: 2.55, 95% CI: 1.12-5.84; p = 0.026). Kaplan-Meier analysis revealed that 
patients with PTB-NSCLC coexistence had significantly worse overall survival 
compared to matched controls (median OS: 32 vs 72 months; HR: 2.879, 95% CI: 
1.728-4.797; p < 0.001). Furthermore, in multivariable analysis, surgical 
intervention was associated with significantly improved survival (HR: 0.34, 95% 
CI: 0.14-0.81; p = 0.015).
CONCLUSION: PTB-NSCLC confers worse survival outcomes. The mGPS provides 
independent prognostic value, while surgical intervention was associated with a 
significant survival benefit, highlighting the importance of integrated 
management.
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INTRODUCTION: Mycobacteria induce host macrophage M2 polarization to construct a 
kindly environment for their intracellular growth. In our previous study, we 
found that M. tuberculosis Rv1987 protein induced macrophage polarization to 
M2-like phenotype. However, little is known about the changes of host 
metabolites and the effects of related enzymes in this process.
METHODS: Here, using our previously constructed infection model by M. smegmatis 
overexpressing Rv1987 protein, we analyzed the alterations of energy 
metabolism-related metabolites and the function of M2 isoform of pyruvate kinase 
(PKM2), the key enzyme of glycolysis, in mycobacteria-induced M2 macrophages.
RESULTS: The results showed that the expression, enzyme activity and nucleus 
translocation of PKM2 were all impaired in Rv1987-induced M2 macrophages. 
Activation of PKM2 by its activator TEPP-46 reversed the M2 polarization and 
enhanced the inflammation of macrophages, and subsequently reduced the 
mycobacterial load in mouse lung tissues during infection.
CONCLUSION: All these results suggested that host PKM2 is closely associated 
with M. tuberculosis Rv1987-induced M2 polarization, which can be considered as 
an intervention target in anti-tuberculosis therapy.
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Secondary pulmonary infections are crucial and pivotal contributing factors to 
clinical deterioration in patients with pulmonary tuberculosis. Research remains 
limited regarding the specific population and regional epidemiology of these 
secondary infections, despite its clinical importance. This study provides an 
in-depth analysis of the primary bacterial pathogens and their antimicrobial 
resistance rates among hospitalized pulmonary tuberculosis patients with 
concurrent pulmonary infections in Yangzhou, China, from 2021 to 2024. Suitable 
sputum samples and leftover bronchoalveolar lavage fluid samples were collected 
for bacterial culture identification and drug sensitivity testing. The annual 
and regional distributions of strains and the evolution of resistance rates were 
analyzed using the chi-square test and the Cochran-Armitage trend test. A total 
of 514 strains of pathogenic bacteria were cultured from 410 samples, with 499 
strains (97.08 %) being Gram-negative bacteria. Klebsiella pneumoniae was the 
most common Gram-negative bacterium (40.27 %), followed by Pseudomonas 
aeruginosa (15.18 %), while Staphylococcus aureus was the primary Gram-positive 
bacterium (1.75 %). The drug sensitivity tests results over different years 
showed that K. pneumoniae exhibited significant resistance rates against 
doxycycline, ceftazidime, cefepime, cefuroxime, cefazolin, cefotaxime, 
levofloxacin, ticarcillin/clavulanate, amikacin, and norfloxacin (P < 0.05). The 
resistance rates of P. aeruginosa to cefazolin and ciprofloxacin were also 
statistically significant (P < 0.05). The drug sensitivity test results across 
different regions showed that the resistance rate of K. pneumoniae to 
minocycline in urban patients was statistically significant (P = 0.012), while 
the resistance rates of P. aeruginosa to tobramycin and ciprofloxacin in rural 
patients were statistically significant (P < 0.05). Annual statistics of 
extended-spectrum beta-lactamase ESBL-producing K. pneumoniae resistant strains 
showed significant annual increases (P < 0.05). Moreover, data on resistant 
strains in urban and rural areas indicated that the detection rate of 
ESBL-producing Escherichia coli in rural areas was higher than that in urban 
areas (P = 0.052), and the detection rate of ESBL-producing K. pneumoniae 
resistant strains in rural areas was significantly higher than in urban areas 
(P = 0.005). The rise of new carbapenem-resistant K. pneumoniae strains in 2023 
should be monitored. This study provides strong data support to formulate 
antibiotic treatment plans for patients with tuberculosis and respiratory 
infections, reduce the risk of resistant strain transmission, and optimize 
clinical treatment strategies.
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Renal tuberculosis (RTB) lesions often initially localize to a specific part of 
the kidney, presenting with minimal clinical symptoms and a very slow disease 
progression, which makes the condition highly susceptible to misdiagnosis. We 
report an instructive case from the Second Affiliated Hospital of Zhejiang 
University School of Medicine, where a patient was ultimately diagnosed with 
advanced RTB after a 20-year diagnostic odyssey. The patient exhibited atypical 
clinical symptoms and was repeatedly diagnosed with recurrent urinary tract 
infection (UTI). Initial urinalysis revealed microscopic hematuria (52 RBCs/μL), 
pyuria (615 WBCs/μL), and 1 + proteinuria (0.7 g/L). A urine culture tested 
positive for Escherichia coli. Ultrasound imaging indicated a right renal 
calculus, and intravenous pyelography demonstrated significantly diminished 
right renal function. Suspicion for RTB was raised by CT findings and a positive 
tuberculosis infection T-cell spot (T-SPOT.TB) test. Acid-fast bacilli were 
consistently detected in two consecutive urine sediment examinations. The 
diagnosis was ultimately confirmed through metagenomic next-generation 
sequencing (mNGS) and postoperative pathological examination. This case 
underscores that the early diagnosis of RTB is challenging and requires a high 
index of clinical suspicion, comprehensive analysis of manifestations, and the 
strategic integration of modern diagnostic tools.

© 2026 The Authors. Published by Elsevier Ltd.

DOI: 10.1016/j.idcr.2026.e02527
PMCID: PMC12938115
PMID: 41767718

19. Front Microbiol. 2026 Feb 12;17:1757837. doi: 10.3389/fmicb.2026.1757837. 
eCollection 2026.

Real-world performance of iFIND-TBR for rapid detection of Mycobacterium 
tuberculosis and rifampicin resistance in China.

Ou X(#)(1), Zheng H(#)(2), Li Y(#)(3), Zeng J(3), Huang L(3), Zhao B(1), Li 
F(2), Xia H(1), Guo Y(2), Xing R(1), Chen Y(2), Qin Z(4), Zhang L(4), Zhao Y(1), 
Ma Y(3).

Xichao Ou, Huiwen Zheng, Yan Li, Jiaojian Zeng, Lin Huang, Bing Zhao, Feina Li, Hui Xia, Yajie Guo, Ruida Xing, Yuying Chen, Zhonghua Qin, Lixia Zhang, Yanlin Zhao*, Yingzi Ma*
*CORRESPONDENCE Yanlin Zhao，zhaoyl@chinacdc.cn ；Yingzi Ma， mayingzi@chengde.gov.cn

Author information:
(1)National Key Laboratory of Intelligent Tracking and Forecasting for 
Infectious Diseases, National Center for Tuberculosis Control and Prevention, 
Chinese Centre for Disease Control and Prevention, Beijing, China.
(2)Laboratory of Respiratory Diseases, Beijing Key Laboratory of Core 
Technologies for the Prevention and Treatment of Emerging Infectious Diseases in 
Children, Key Laboratory of Major Diseases in Children, Beijing Pediatric 
Research Institute, Beijing Children's Hospital, Ministry of Education, National 
Clinical Research Center for Respiratory Diseases, National Center for 
Children's Health, Capital Medical University, Beijing, China.
(3)Institute of Tuberculosis Prevention and Control, Chengde Municipal Center 
for Disease Control and Prevention (Chengde Municipal Health Supervision 
Institute), Chengde, China.
(4)Center for Accurate Detection of Tuberculosis, Tianjin Haihe Hospital, 
Tianjin, China.
(#)Contributed equally

OBJECTIVE: To evaluate the clinical diagnostic ability of iFIND TBR (iFIND) for 
Mycobacterium tuberculosis (MTB) and resistance to rifampicin (RIF).
METHODS: Sputum samples, prospectively collected from patients with suspected 
pulmonary tuberculosis between November 2023 and December 2024, were used for 
comprehensive laboratory testing, including smear microscopy, solid culture, 
Xpert MTB/RIF, iFIND assays, and proportion method drug susceptibility testing 
(DST).
RESULTS: Among the 452 patients, the positive rates of iFIND (80.31%) and Xpert 
(76.99%) were significantly higher than those of solid culture (65.49%). Based 
on solid culture as the reference standard, the sensitivity of iFIND for 
detection of MTB was slightly higher than that of Xpert, but no statistically 
significant difference was observed (p = 0.157). The sensitivity and specificity 
of iFIND for detection of MTB were 99.14 and 84.31% relative to the bacteriology 
reference standard, respectively. Based on the clinical diagnosis results as 
reference, the higher sensitivity of iFIND than Xpert was observed in detecting 
MTB (93.46% vs. 90.58%), although the difference was not statistically 
significant (p = 0.162). The rifampicin detection failure rate was significantly 
higher in low bacterial load specimens (1+) compared to those with moderate/high 
loads (≥2+) (p < 0.001). With the proportion method DST results as reference 
standard, no statistically significant differences were observed in the 
sensitivity and specificity between iFIND and Xpert.
CONCLUSION: The iFIND assay is a rapid and automated assay with sensitivity and 
specificity comparable to Xpert for early TB diagnosis and drug resistance 
screening, making it particularly suitable for implementation in primary 
healthcare settings and general hospitals.
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BACKGROUND: While pulmonary tuberculosis (PTB) remains a leading notifiable 
cause of death in China, city-level monthly forecasts with sufficient resolution 
to guide vaccine, drug and bed logistics are scarce, and no head-to-head 
comparison of classical time-series versus machine-learning strategies under 
identical epidemiological conditions has been published.
METHODS: Using 168 monthly PTB case reports from Fuzhou (January 2009-December 
2022) and an 24-month prospective validation set (2023-2024), we developed, 
tuned and independently tested three forecasting frameworks: seasonal ARIMA with 
automatic order selection, Facebook Prophet with multiplicative seasonality and 
change-point detection, and extreme-gradient-boosting (XGBoost) fed with 
1-12 month lagged incidence, calendar and linear-trend covariates. 
Hyper-parameters were optimized by grid search and early stopping; accuracy was 
quantified with MSE, RMSE and MAE, while residual diagnostics, stationarity and 
white-noise tests assessed model adequacy.
RESULTS: All algorithms fitted the training data closely (RMSE 25.11, 25.31 and 
0.0258 cases; MAE ≤ 22 cases). However, on unseen data XGBoost achieved 
substantially lower prediction errors (RMSE 9.80; MAE 2.93; MSE 96.10) than 
ARIMA (60.43; 50.28; 3651.86) or Prophet (64.74; 54.49; 4191.86), correctly 
anticipating the observed 5.7% annual decline and progressively narrowing 
spring-summer double peaks. Prophet slightly over-estimated seasonal amplitude, 
whereas ARIMA accumulated trend extrapolation bias; XGBoost residuals remained 
approximately white noise.
CONCLUSIONS: For cities with nonlinear waning epidemics and seasonally 
contracting amplitude, machine-learning-based XGBoost offers superior 
extrapolation robustness over traditional ARIMA or Prophet approaches, providing 
an evidence-based tool for monthly PTB early-warning, precise resource 
pre-positioning and targeted control in comparable high-density, coastal urban 
settings.
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BACKGROUND: Previous studies have reported an association between the IL-17 A 
rs2275913 polymorphism and tuberculosis (TB) susceptibility in Egyptians and 
Argentines, but there have been few reports in Chinese people, especially among 
spinal tuberculosis (STB) patients. To investigate the association between the 
polymorphism of IL-17 A rs2275913 and different types of TB susceptibility in a 
southern Han Chinese population, we conducted a case-control study.
METHODS: This study collected peripheral blood samples from 296 TB patients (154 
STB patients and 142 pulmonary tuberculosis (PTB) patients) and 182 healthy 
controls. The SNPscan™ kit was used to genotype the polymorphism of IL-17 A 
rs2275913.
RESULTS: There were significant differences in the distribution of the AA 
genotype at this locus between the STB group and control group (p = 0.002) and 
between the STB group and PTB group (p = 0.003). However, there were no 
significant differences were observed in the genotype distribution between the 
TB group and control group or between the PTB group and control group. The 
proportion of the A allele in the STB group was significantly lower than that in 
the control group (p = 0.007) and PTB group (p = 0.008).
CONCLUSION: In the Han population of southern China, the IL-17 A rs2275913 was 
first identified as associated with susceptibility to STB, but not with 
susceptibility to PTB. This locus maybe a relatively specific genetic locus for 
STB. The A allele at this locus is a protective factor against STB and maybe one 
of the genetic factors determining which subtype of tuberculosis progresses.
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To evaluate the diagnostic value of combining phenotypic testing with molecular 
biology testing for tuberculosis, a retrospective study was conducted on 264 
presumed pulmonary tuberculosis patients across four hospitals from July 2021 to 
September 2023. The area under the receiver operating characteristic curve 
(AUROC), sensitivity, specificity, positive predictive value and negative 
predictive value were calculated for two phenotypic testing methods-liquid-based 
sandwich cup acid-fast staining and mycobacterial culture-and two molecular 
biology testing methods-Boao MTB TaqMan-qPCR and GeneXpert MTB/RIF-using sputum 
and bronchoalveolar lavage fluid specimens for the diagnosis of active pulmonary 
tuberculosis. Using the final clinical diagnosis as the reference standard, the 
combination of both two specimen types and all four testing methods yielded the 
highest AUROC of 0.917 and sensitivity of 83.3%, significantly outperforming 
either multiple specimens tested by a single method or multiple methods applied 
to a single specimen. Moreover, combining multiple tests on either sputum or 
BALF specimens provided superior diagnostic performance compared with individual 
tests alone. This study demonstrates that integrating phenotypic and molecular 
biology testing, across multiple specimen types can provide more accurate 
guidance for the early diagnosis and treatment of pulmonary tuberculosis.
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Many studies have been published on the characteristics of spinal tuberculosis, 
but not yet on the risk factors for complications after complete debridement. 
This study aimed to investigate the risk factors of postoperative complications 
in patients with thoracolumbar spinal tuberculosis (TB) after complete 
debridement. The clinical data of patients with thoracolumbar spinal TB after 
complete debridement admitted to General Hospital of Ningxia Medical University 
from January 2013 to December 2021 were included in this retrospective study. 
Patients were included if they had complete clinical data and a minimum 
follow-up duration of 1 year to ensure adequate assessment of postoperative 
complications. The study cohort was divided into 2 groups, including 
complication group and non-complication group according to the presence or 
absence of postoperative complications. The clinical characteristics of 
thoracolumbar spinal TB patients who developed postoperative complications were 
evaluated, and risk factors were analyzed by using univariate and binary 
multivariate logistic regression analysis. A total of 571 patients were included 
in this study: 92 patients with complications and 479 patients without 
complications. The results of the univariate analysis and multivariate binary 
logistic regression analysis showed that preoperative albumin <35 g/L (odds 
ratio [OR] = 1.855; 95% confidence interval [CI], 1.106-3.111, P = .019), the 
number of diseased segments ≥3 (OR = 2.072; CI, 1.183-3.629, P = .011), anemia 
(OR = 1.691; CI, 1.047-2.731, P = .032) and drug resistance (OR = 1.768; CI, 
1.011-3.091, P = .046) were independent risk factors for postoperative 
complications in patients with thoracolumbar spinal TB after complete 
debridement. Our findings support that the level of preoperative serum albumin, 
number of diseased segments, anemia, and drug-resistant TB are independent risk 
factors for postoperative complications in patients with thoracolumbar spinal TB 
after complete debridement. Therefore, improving preoperative serum albumin 
level, correcting anemia, actively preventing and monitoring drug-resistance may 
effectively reduce the risk of postoperative complications in patients with 
thoracolumbar spinal TB after complete debridement.
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Objective To compare the performance of Sanity 2.0 with that of Xpert MTB/RIF and phenotypic drug susceptibility testing (DST) for the detection of Mycobacterium tuberculosis complex (MTBC) and resistance to rifampicin (RIF) and isoniazid (INH). Methods Acid-fast staining positive sputum samples, collected from February to July in 2024, were used for solid culture, DST, Xpert MTB/RIF, and Sanity 2.0 assay. 
Results The limit of detection of the Sanity 2.0 assay was 3 CFU/mL for MTB detection, and 30 CFU/mL for RIF and INH resistance mutations. Compared to Xpert MTB/RIF, complete agreement was observed for the detection of MTB with sensi tivity of 99.3% (296/298), as well as for RIF resistance. Using DST as the reference method, Sanity 2.0 exhibited a sensitiv ity of 96.55% and a specificity of 99.25% for the detection of RIF resistance. For INH resistance, Sanity 2.0 demonstrated a sensitivity of 78.95% and a specificity of 99.22%. Among three cases with discordant rifampicin resistance profiles between Sanity 2.0 and DST, one Sanity 2.0-sensitive/phenotypically-resistant case was confirmed as sensitive by sequencing, and two Sanity 2.0-resistant/phenotypically-sensitive cases carried a mutation in rpoB at codon 531 (TCG→TTG) and 526 (CAC→AGC), respectively. Among two INH-resistant cases by Sanity 2.0 that were sensitive by DST, one isolate carried a mutation in the ahpC promoter region (–15 C > T), and the other had a katG mutation at codon 315 (AGC→ACC). All eight cases that were INH-sensitive by Sanity 2.0 but resistant by DST were confirmed to be sensitive by sequencing. 
Conclusion Sanity 2.0 represents a rapid and automated molecular assay with high sensitivity for MTBC and RIF/INH resistance detection, showing comparable performance to established assays and making it well-suited for decentralized healthcare settings as a complementary diagnostic tool．
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Mycobacterium tuberculosis (Mtb) is a pathogen responsible for causing a 
persistent infection in the host lungs. Tuberculosis (TB), resulting from Mtb 
infection, is a severe infectious disease that significantly impacts human 
health. Despite the availability of effective methods for preventing and 
treating TB, the complex pulmonary microenvironment induced by Mtb can 
complicate treatment efforts. This microenvironment not only affects the 
function and activity of immune cells but also regulates the production of 
cytokines. Additionally, the metabolic level of host cells is altered to resist 
infection. However, Mtb also exploits host nutrients to evade immune clearance. 
The impact of chemical factors in the pulmonary microenvironment on the immune 
response also warrants attention. In summary, the pulmonary microenvironment 
plays a complex and critical role in TB, and its dynamic balance affects the 
efficacy of treatment. Elucidating the specific mechanisms by which the 
pulmonary microenvironment regulates Mtb infection is crucial for developing 
effective treatment strategies.
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INTRODUCTION: Latent tuberculosis infection (LTBI) constitutes a significant 
reservoir for future tuberculosis (TB) cases, particularly among incarcerated 
populations, which experience a disproportionately elevated burden. Recognizing 
modifiable risk factors in correctional facilities is crucial for formulating 
effective public health strategies to mitigate TB spread.
METHODS: This case-control research examined 1,252 incarcerated inmates in 
Shenzhen, China. Subjects (n = 215) were interferon-gamma release assay 
(IGRA)-positive, whereas controls (n = 1,037) were IGRA-negative. Data were 
obtained from computerized medical records. Multivariable logistic regression 
discerned independent risk variables. A bootstrap mediation study (5,000 
iterations) was conducted to investigate potential routes.
RESULTS: Four independent factors of LTBI were identified: present smoking 
(adjusted odds ratio = 1.57), absence of a bacillus Calmette-Guerin (BCG) scar 
(aOR = 6.08), initial incarceration (aOR = 2.16), and absence of medical 
insurance (aOR = 0.05). Mediation analysis indicated that smoking behavior 
largely mediated the connections between insurance status and first 
incarceration with LTBI risk, underscoring the interrelated behavioral and 
structural pathways.
CONCLUSION: The results indicate that LTBI in correctional facilities is 
influenced by a confluence of biological, behavioral, and socioeconomic factors. 
An integrated preventative plan is essential, encompassing mandatory entry 
screening, verification of BCG vaccination, institutional smoking cessation 
programs, and measures to guarantee healthcare access. Future longitudinal 
studies ought to validate these mediation mechanisms and evaluate their 
influence on the progression to active illness.
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