2026年第18周
中国大陆学者发表的结核病英文文章摘要
（23篇）

PubMed  Publication date: 2026/4/27---2026/5/3
(tuberculosis[Title/Abstract]) AND (English[Language]) AND (China[Affiliation])

１. Int Orthop. 2026 Apr 23. doi: 10.1007/s00264-026-06803-5. Online ahead of print.

Evaluation of the efficacy of retroperitoneoscopic debridement for lumbar 
tuberculosis: a retrospective study and preliminary results.

Yang Y(1), Ruan W(1), Li J(1), Dang R(1), An H(1), Zhao W(1), Zhao Y(1), Xu 
L(1), Tan H(2).

Yongrui Yang, Wenkai Ruan, Jianlong Li, Rongpan Dang, Huigang An, Wentao Zhao, Yingxin Zhao, Liang Xu, Hongdong Tan*
*Hongdong Tan，Tanhd_1218@163.com

Author information:
(1)Department of Orthopedics, Shandong Public Health Clinical Center, Shandong 
University, Jinan, Shandong, China.
(2)Department of Orthopedics, Shandong Public Health Clinical Center, Shandong 
University, Jinan, Shandong, China. Tanhd_1218@163.com.

BACKGROUND: Lumbar tuberculosis (LTB) is a significant global health concern, 
often requiring surgical intervention when medical treatment is insufficient. 
Retroperitoneoscopic debridement offers a minimally invasive approach to manage 
LTB, potentially reducing complications and recovery time compared to 
traditional open surgery. However, its efficacy and safety remain understudied. 
This retrospective cohort study aims to evaluate the clinical outcomes, 
complication rates, and long-term effectiveness of retroperitoneoscopic 
debridement in patients with LTB.
METHODS: This retrospective cohort study analyzed patients with LTB and treated 
with retroperitoneoscopic debridement at our institution from July 2022 to July 
2023. Baseline patient characteristics, operative time, operative blood loss, 
changes in inflammatory markers (e.g., CRP, ESR), complication rates, the visual 
analog scale (VAS) scores of the back, Oswestry Disability Index (ODI) scores, 
kyphotic angle changes in infective level and radiological follow-up outcomes 
were recorded.
RESULTS: Twenty patients with LTB were finally included. The mean operative 
time, operative blood loss, and postoperative drainage volume were 
88.42 ± 7.07 min, 26.32 ± 10.61 ml, and 58.00 ± 11.31 ml, respectively. The mean follow-up time was 20.21 ± 1.41 months. During the follow-up, both VAS score and ODI score were significantly improved at one month, three months postoperative, and the final follow-up, compared with preoperative (P < 0.001). At the final follow-up, the kyphotic angle in the infective level remained good in all patients and no spinal instability was observed. Bone graft fusion rate at the final follow-up was 100%. Compared with preoperative, ESR and CRP were both 
showed significant decrease at one and three months postoperative (P < 0.001). 
One patient was found with postoperative complications, and cured after active 
treatment.
CONCLUSION: Retroperitoneoscopic debridement appears to be a safe and effective 
minimally invasive approach for treating LTB. However, long-term efficacy 
requires further validation through prospective studies with larger sample sizes 
and extended follow-up periods.
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Rapid antimicrobial efficacy evaluation of Mycobacterium tuberculosis (Mtb) is 
critical for administration of appropriate antibiotics, but traditional 
culturing methodsare a time-consuming process and hard toavoid overtreatment, 
leading to severe organfailure or even death. Herein, we developedTPAPy-Tre, a 
cytoderm metabolic-labeling probetargeting mycomembrane biosynthesis, 
todynamically visualize single-bacterium metabolic responses to antibiotics. 
TPAPy-Tre revealed drug-concentration-dependent metabolic fingerprints 
(fluorescence intensity, pole, cell length) in single Mtb. Stratification of 
these phenotypic fingerprints accurately assessed bacterial proliferation 
inhibition and antimicrobial efficacy in vitro. Validated in Mtb-infected mice 
and tuberculosis (TB) patients, this technique identified drug 
responders/non-responders within 5 days, reducing turnaround time by over 50 
days compared with culture-based 8-week testing. Critically, TPAPy-Tre realized 
noninvasive therapy monitoring using paucibacillary samples from a suspected TB 
case. This culture-free metabolic labeling approach enables ultra-rapid drug 
efficacy evaluation at single-cell resolution, advancing personalized TB therapy 
and antimicrobial resistance containment.
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Central carbon metabolism is fundamental to the growth and virulence of 
Mycobacterium tuberculosis (Mtb). The aceE gene encodes the E1 subunit of the 
pyruvate dehydrogenase complex that irreversibly converts pyruvate to 
acetyl-CoA. There, we investigated the impact of aceE inactivation on the 
physiological metabolism of Mtb. An aceE deletion in Mtb H37Rv was constructed, 
and the mutant was compared to wild type (WT) by in vitro growth assays, colony 
morphology, biofilm formation, stress tolerance, lipidomics, RNA-seq, and BALB/c 
mouse infection. Mtb ΔaceE exhibited markedly slower planktonic growth, smooth 
colony morphology, impaired biofilm formation, and was more sensitive to acid, 
NaNO2, and some commonly used antibiotics. Lipidomics revealed global depletion 
of mycolic acids and major phospholipids in Mtb ΔaceE mutant. Transcriptome 
analysis showed downregulation of TCA cycle and fatty-acid biosynthetic genes. 
Two weeks after intravenous infection, lung bacillary loads were 0.6 log10 lower 
for ΔaceE than in WT, and spleen enlargement was absent, yet the mutant 
persisted, and pathology was otherwise comparable to WT. AceE is required for 
robust lipid anabolism, biofilm formation, and maximal growth of Mtb in vitro, 
especially on carbohydrate-based media, but its absence only modestly attenuates 
acute virulence in mice, underscoring the pathogen's metabolic plasticity during 
infection.
IMPORTANCE The present study demonstrated that the aceE gene, a crucial 
enzyme that links glycolysis and the TCA cycle, plays a vital role in regulating 
the normal physiological metabolism of Mycobacterium tuberculosis (Mtb). The 
aceE gene not only aids in the bacteria's energy metabolism but also promotes 
lipid synthesis, forming a thicker cell wall that helps Mtb resist various 
intracellular stresses, further favoring its survival within the host cells. 
During in vivo survival, the increased expression of the aceE gene in the 
virulent Mtb H37Rv strain may enhance the conversion of pyruvate into 
acetyl-CoA, thereby providing more precursor materials for the synthesis of 
lipids and amino acids.
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Rifampicin (RIF), a critical anti-tuberculosis drug and broad-spectrum 
antibiotic, poses significant risks to food safety and public health when 
misused. To ensure efficient monitoring, we developed a 'two-pronged' sensing 
strategy using yellowish-green fluorescent carbon dots (CDs) for both laboratory 
analysis and on-site detection. The CDs exhibit excitation-independent 
photoluminescence and robust photostability. In the laboratory mode, RIF 
selectively quenches the CDs' fluorescence, achieving a detection limit (LOD) of 
0.67 μM (linear range: 325 μM). For on-site application, a paper-based sensor 
was constructed by depositing CDs onto filter paper. Quantitative analysis of 
RIF on test strips was realized via a custom-developed WeChat mini-program, 'RIF 
Tester', which converts colorimetric changes into concentrations under ambient 
light, achieving high recoveries (88.7% ∼ 110.0%) across a 0-90 μM range. This study marks the first development of a smartphone-integrated, instrument-free paper platform for rapid RIF monitoring, offering a powerful tool for 
resource-limited settings.
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BACKGROUND: Progress in reducing Tuberculosis (TB) mortality falls short of 
one-third of the End TB Strategy target, partly due to a high proportion of 
amenable deaths, most of which occur among individuals aged 15-64 years. The 
loss of this working-age population has a deterrent effect on human capital and 
economic growth. Our objective was to estimate the global, regional, and 
national economic value of reducing amenable TB mortality at the macroeconomic 
level.
METHODS: We utilized TB burden data from the 2021 Global Burden of Disease (GBD) 
to estimate amenable TB mortality across countries and regions, stratified by 
sex, age, and drug-resistance type. Economic data were obtained from the World 
Bank. We estimated the economic losses due to amenable TB mortality using the 
Value of Lost Welfare (VLW) approach, which integrates the Value of Statistical 
Life (VSL), Years of Life Lost (YLL) and Gross Domestic Product (GDP). The 
age-specific percentage of economic losses relative to GDP was calculated.
RESULTS: The global number of amenable TB deaths in 2021 was 616,736, accounting 
for 53.04% of total TB mortality. The global economic losses due to amenable TB 
mortality in 2021 were estimated at $480.75 billion, accounting for 0.31% of 
global GDP. Losses among individuals aged 15-49 and 50-64 accounted for 48.73% 
and 34.12%, respectively., respectively. Lower-middle-income countries had the 
largest economic losses at $376.77 billion, corresponding to 1.30% of their GDP, 
while the percentage of economic losses relative to GDP was highest in 
low-income countries at 1.73%, with losses of $24.79 billion.
CONCLUSION: Amenable TB mortality can lead to disproportionate economic losses, 
especially among deaths in people aged 15-49 years and in lower-middle-income 
countries. As these deaths and economic losses can be avoidable, investments in 
improving healthcare services will bring huge economic value.
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The serine proteases of Mycobacterium tuberculosis (Mtb) are critical 
contributors to bacterial invasion and pathogenesis. In this study, we 
characterized the role of a novel serine protease Rv1815 in Mtb. Our findings 
indicate that Rv1815 exhibits serine protease activity, can be secreted 
extracellularly, and is localized within the cytoplasm of macrophages. Proteomic 
analysis revealed that Rv1815 is essential for the expression of proteins 
associated with bacterial virulence, survival, metabolism, and antibiotic 
resistance. Rv1815 promotes intracellular survival of Mtb in macrophages, 
enhances bacterial growth in vitro, and influences bacterial morphology. 
Additionally, Rv1815 negatively regulates Mtb's resistance to rifampicin. This 
study suggests that Rv1815 plays a significant role in the physiology and 
virulence of Mtb, providing novel insights into the relationship between 
mycobacterial serine protease and pathogenesis.
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BACKGROUND: Tuberculosis (TB) remains a major global cause of mortality and is a 
leading cause of death among women of reproductive age (WRA). Untreated TB in 
this population endangers both maternal and neonatal health, yet the 
age-stratified burden and the shifting distribution of drug-resistant 
tuberculosis remain poorly defined in global health agendas. This study aims to 
employ data from the 2021 Global Burden of Disease Study to systematically 
evaluate the global, regional, and age-specific burden of TB among WRA, to 
delineate temporal trends in drug-resistant TB, and to assess associated risk 
factors using standardized estimation methods.
METHODS: Leveraging data from the Global Burden of Disease Study 2021 covering 
204 countries and territories, we systematically assessed TB burden in WRA aged 
15-49 years from 1990 to 2021. We analyzed age-standardized incidence, 
prevalence, mortality, and disability-adjusted life years across 
socio-demographic index (SDI) regions, TB subtypes, and risk factors. 
Projections to 2030 were generated using autoregressive integrated moving 
average models.
RESULTS: Between 1990 and 2021, the global prevalence and incidence of TB among 
WRA declined significantly. However, this decline was uneven across age groups, 
disease types, and regions. TB incidence peaked in women aged 15-24 years, while 
mortality and disease burden were highest among those aged 45-49 years. 
Drug-resistant tuberculosis was most prominent in the 25-29 age group. 
Geographically, sub-Saharan Africa remained the core of the global TB burden, 
with BRICS (Brazil, Russia, India, China, South Africa) countries carrying 
significantly higher burdens than G7 countries. Risk attribution patterns 
revealed a shift from behavioral to metabolic drivers, with high body mass index 
emerging as the leading risk factor in high-SDI regions. Middle-SDI regions 
showed a combination of metabolic and behavioral risks, while metabolic factors 
remained dominant in low-SDI settings. Drug-susceptible tuberculosis was 
primarily linked to smoking and malnutrition, whereas drug-resistant 
tuberculosis was increasingly associated with metabolic dysfunction.
CONCLUSIONS: Despite global declines in TB prevalence and incidence among WRA, 
stark disparities persist. The age-stratified rise in drug-resistant TB, 
particularly in resource-constrained regions, underscores the need for targeted, 
gender-responsive interventions that integrate infectious disease control with 
metabolic health strategies.
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INTRODUCTION: A recent study revealed a correlation between TB and cancer, with 
individuals with a history of TB or current symptoms having a greater likelihood 
of developing colorectal cancer. This study aimed to explore transcriptomics 
data to identify new potential common therapeutic targets for CRC and 
tuberculosis.
METHODS: The GSE11199 dataset associated with TB and the GSE33113 dataset 
associated with CRC were retrieved from the Gene Expression Omnibus. The study 
identified commonly upregulated genes via R language, built a protein‒protein 
interaction network, and visualized it via Cytoscape, Cytohubba, and MCODE, 
revealing the role of miRNAs and TFs in regulating hub genes.
RESULTS: A total of 40 genes were found to be commonly upregulated, six of which 
were identified as hub genes, i.e., CXCL5, MMP3, MMP1, CXCL8, CXCL11, and SPP1. 
In addition, 58 miRNAs and 28 TFs were found to be associated with the hub 
genes.
DISCUSSION: Our findings revealed that key genes associated with the tumor 
immune microenvironment such as CXCL5, an inflammatory chemokine; CXCL8, a 
neutrophil-attracting chemokine; CXCL11, which is chemotactic for activated 
T-cells; and SPP1, which promotes the recruitment of immune cells to the tumor 
microenvironment and is significantly linked with various miRNAs and 
transcription factors, could regulate the functions of these hub genes and 
contribute to the progression and pathology of CRC and TB.
CONCLUSION: The identified genes hold strong potential to apprise the 
development of targeted therapeutic strategies and advance clinical applications 
for patients affected by both conditions.
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Lymph node tuberculosis (LNTB) is the most common form of extrapulmonary 
tuberculosis, and its diagnosis and drug resistance screening remain challenging 
due to low positivity rates of conventional microbiological tests. The 
polymerase chain reaction (PCR)-fluorescent probe method has been widely used 
for rapid detection of Mycobacterium tuberculosis, but factors influencing its 
detection positivity in LNTB remain insufficiently explored. This study aimed to 
investigate the influencing factors of PCR-fluorescent probe detection 
positivity and preliminarily explore the dose‑response relationships between 
age, T lymphocyte subsets, and PCR-fluorescent probe results in patients with 
LNTB. The clinical data of 411 patients with LNTB admitted to Xi'an Chest 
Hospital from November 30, 2018 to June 17, 2024 were retrospectively analyzed. 
The influencing factors were screened by univariate + multivariate logistic 
regression analysis. Furthermore, the dose-response relationship between 
PCR-fluorescent probe detection results and age and T lymphocyte subsets was 
analyzed using a restricted cubic spline model. The results of multivariate 
logistic regression analysis indicated that obtaining samples through surgery 
(odds ratio [OR] = 3.01, 95% confidence interval [CI] 1.45-6.26), the number of 
samples (OR = 3.03, 95% CI 1.69-5.44), the second quartile of age (OR = 2.95, 
95% CI: 1.41-6.19), and the third quartile of cluster of differentiation 
(CD)4+ CD8+ T helper/T suppressor cells (OR = 2.75, 95% CI: 1.29-5.85) increased 
the risk of positive PCR- fluorescent probe results. In contrast, the third 
quartile of total T lymphocyte CD3+ (OR = 0.42, 95% CI: 0.21-0.87) decreased the 
risk of positive PCR-fluorescent probe results. Additionally, the second, third, 
and fourth quartile indices of T helper lymphocytes CD3+ CD4+ all reduced the 
risk of positive PCR-fluorescent probe results (Ptrend < .05). There was a 
nonlinear dose-response relationship between age (Poverall trend < .001, 
Pnonlinear < .001), total T lymphocyte CD3+ (Poverall trend = .017, 
Pnonlinear = .014), and the positive risk of PCR-fluorescent probe detection 
results. Conversely, a linear dose-response relationship was observed between 
CD3+ CD4+ (Poverall trend = .026, Pnonlinear = .116) and the positive risk of 
PCR-fluorescent probe detection results. The positive outcomes of 
PCR-fluorescence probe detection are facilitated by obtaining samples through 
surgery and an increased number of samples. Furthermore, both linear and 
nonlinear dose-response relationships were observed between age, T lymphocyte 
subsets, and the results of PCR-fluorescence probe detection.
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BACKGROUND: Tuberculosis-diabetes mellitus (TB-DM) multimorbidity significantly 
increases the risk of multidrug-resistant/rifampicin-resistant tuberculosis 
(MDR/RR-TB). Early risk stratification tools for this high-risk population 
remain lacking.
OBJECTIVE: To develop and validate an interpretable machine learning (ML) model 
for predicting MDR/RR-TB in patients with TB-DM multimorbidity, and to identify 
key predictive factors using explainable artificial intelligence.
METHODS: This dual-center retrospective study enrolled 245 patients with TB-DM 
multimorbidity from January 2019 to December 2022. Seven machine learning 
algorithms were constructed and validated with 10-fold cross-validation. Model 
performance was evaluated using the area under the receiver operating 
characteristic curve (AUC-ROC), accuracy, precision, recall, F1-score, 
calibration curve, and decision curve analysis (DCA). SHapley Additive 
exPlanations (SHAP) was applied to identify critical predictive factors.
RESULTS: The random forest (RF) model achieved the optimal performance, with an 
AUC-ROC of 0.818, accuracy of 0.806, precision of 0.688, recall of 0.611, and 
F1-score of 0.647; the moderate recall indicates a considerable false-negative 
rate (FNR) , supporting its use as a triage tool rather than a stand-alone 
diagnostic test. Calibration and DCA confirmed robust predictive reliability and 
substantial clinical net benefit within a clinically relevant threshold range of 
0.06-0.80. SHAP analysis identified the symptom-to-diagnosis interval, 
tuberculosis (TB) treatment history, treatment adherence, pulmonary cavitation, 
and smoking history as the top five critical predictors.
CONCLUSION: The interpretable RF model accurately and reliably predicts the risk 
of MDR/RR-TB in patients with TB-DM multimorbidity. The symptom-to-diagnosis 
interval is the most crucial risk factor. This model can assist clinical triage, 
early intervention, and personalized management.
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Gastrointestinal tuberculosis is a relatively common form of extrapulmonary 
tuberculosis. Primary esophageal tuberculosis is rare and frequently 
misdiagnosed or delayed in diagnosis by clinicians. Four cases of primary 
esophageal tuberculosis are reported. All patients involved underwent 
pathological examination of their esophageal lesions, which revealed granulomas. 
Additionally, molecular detection confirmed the presence of Mycobacterium 
tuberculosis DNA in two cases. All patients received antituberculosis therapy 
and achieved good outcomes.
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Analysis of High-Risk Factors for Tuberculosis Retreatment Based on Machine 
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OBJECT: To identify high-risk factors for tuberculosis retreatment and to 
provide a scientific basis for developing targeted prevention and control 
strategies by integrating machine learning with latent class analysis.
METHODS: This study retrospectively collected baseline and treatment-related 
data from 6,821 tuberculosis patients, employing machine learning and latent 
class analysis (LCA) to investigate the key influencing factors associated with 
high-risk populations for retreatment.
RESULTS: The XGBoost model achieved an overall accuracy of 84% and an area under 
the ROC curve (AUC) of 0.938. The analysis identified sputum examination results 
at month 6 or 8 of treatment, treatment regimen, and diagnostic classification 
as the most influential factors associated with retreatment. SHAP analysis 
further revealed that a sputum examination status of "not performed" was 
strongly linked to increased retreatment risk. Logistic regression confirmed 
this finding, with "not performed" (OR = 123.47, P < 0.001) and a "positive" 
result (OR = 14.89, P = 0.02) at month 6 or 8 identified as significant risk 
factors. Latent class analysis stratified patients into four distinct subgroups, 
among which those characterized by comorbid diabetes or prior treatment failure 
constituted the highest-risk populations for retreatment.
CONCLUSION: It is recommended to improve treatment adherence and efficacy 
monitoring for newly diagnosed patients, strengthen whole-course supervision, 
and optimize management for elderly patients and those on long-term regimens.
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INTRODUCTION: Digital droplet PCR (ddPCR) offers high sensitivity and absolute 
quantification without standard curves, making it promising for tuberculosis 
(TB) detection in paucibacillary samples. This study evaluated the diagnostic 
performance of a ddPCR assay targeting IS6110 and 23S rRNA for pulmonary 
tuberculosis (PTB) and tuberculous pleurisy (TP).
METHODS: A total of 436 patients (245 suspected PTB, 191 suspected TP) were 
prospectively enrolled. ddPCR was performed on sputum, bronchoalveolar lavage 
fluid, and pleural effusion samples. Diagnostic performance was compared with 
Xpert MTB/RIF and culture.
RESULTS: In suspected PTB, ddPCR showed significantly higher sensitivity than 
Xpert (49.70% vs. 38.10%, p < 0.001), while Xpert showed higher specificity 
(98.65% vs. 87.70%). In suspected TP, ddPCR also demonstrated superior 
sensitivity (17.54% vs. 10.40%, p < 0.001). For NTM detection, ddPCR achieved 
60% sensitivity and 99.58% specificity.
DISCUSSION: ddPCR offers improved sensitivity for PTB and TP diagnosis, 
particularly in paucibacillary cases, though its lower specificity necessitates 
confirmatory testing. The dual-target design enables simultaneous MTB/NTM 
differentiation, providing clinical utility for guiding appropriate therapy.
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Concurrent development of therapy-related acute myeloid leukemia (t-AML) and 
lymph node tuberculosis (LNTB) following comprehensive anti-tumor therapy for 
locally advanced lung squamous cell carcinoma (LSCC) is extremely rare in 
clinical practice. This is not a new biological concept but represents a rarely 
documented clinical scenario in the setting of neoadjuvant chemoimmunotherapy, 
surgery, and anti-PD-1 maintenance therapy. Herein, we systematically summarize 
the clinical features, pathogenesis and individualized therapeutic strategies of 
these two concurrent rare complications based on a single rare case and the 
latest relevant literature, to provide a reference for clinical diagnosis and 
treatment. A 54-year-old male patient was initially diagnosed with locally 
advanced LSCC. After four cycles of neoadjuvant therapy with carboplatin, 
albumin-bound paclitaxel and pembrolizumab, the tumor lesion regressed markedly. 
Thoracoscopic right upper lobectomy was then performed, followed by maintenance 
immunotherapy with single-agent pembrolizumab postoperatively. Four months after 
maintenance therapy, the patient developed abnormalities on routine blood work, 
low-grade fever, fatigue and superficial lymphadenopathy. t-AML was confirmed by 
bone marrow aspiration, immunophenotyping, gene mutation and cytogenetic 
examinations, accompanied by breast cancer susceptibility gene 2 (BRCA2), DNA 
(cytosine-5)-methyltransferase 3 alpha (DNMT3A), and isocitrate dehydrogenase 2 
(IDH2) mutations, and positivity for lysine (K)-specific methyltransferase 2A 
partial tandem duplication (KMT2A-PTD). Meanwhile, LNTB was diagnosed by lymph 
node aspiration pathology combined with tuberculosis-specific assays. The 
patient was treated with an optimized quadruple anti-tuberculosis regimen 
(HZEM), and induction chemotherapy for AML with VA regimen (venetoclax plus 
azacitidine) plus revumenib, and supportive therapy. Subsequently, the patient 
achieved partial remission of leukemia, with no uncontrollable severe adverse 
events. In this case, LSCC was managed with neoadjuvant therapy, thoracoscopic 
right upper lobectomy and postoperative maintenance therapy with single agent 
pembrolizumab. The development of t-AML is primarily driven by cytotoxic DNA 
damage induced by chemotherapeutic agents, whereas the potential contribution of 
immune checkpoint inhibitors remains largely speculative. The potential 
contribution of immune checkpoint inhibitors via immune microenvironmental 
disturbance remains largely speculative and insufficiently documented by current 
clinical evidence. The impaired immune function caused by comprehensive 
anti-tumor therapy may further elevate the risk of LNTB. The overlapping 
clinical manifestations of the two concurrent diseases substantially increase 
diagnostic difficulty. Timely and thorough bone marrow examination, lymph node 
pathological biopsy and tuberculosis-specific screening are the keys to early 
and accurate diagnosis.
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BACKGROUND: Active tuberculosis (ATB) in children and adolescents remains a 
major diagnostic challenge. Inflammation, nutrition, and immune status are 
closely linked to tuberculosis (TB) progression. We therefore proposed a novel 
biomarker, the logarithmic lymphocyte-albumin product (logLAP), integrating 
immune and nutritional indicators, and investigated its association with ATB in 
children and adolescents.
METHODS: This retrospective study included 1,080 participants aged <18 years. 
Participants were classified into ATB (n = 904) and non-TB (n = 176) groups. LAP 
was calculated as lymphocyte × albumin, and logLAP was derived as log(LAP). 
Discriminatory ability was evaluated using receiver operating characteristic 
(ROC) curves. Logistic regression models were applied to assess the association 
between logLAP and ATB. Restricted cubic spline (RCS) analyses and stratified 
analyses were conducted to explore nonlinear relationships and subgroup 
differences.
RESULTS: Compared with non-TB controls, ATB patients exhibited significantly 
lower logLAP levels (4.07 ± 0.55 vs. 4.39 ± 0.47, p < 0.001). In ROC analysis, 
LAP achieved the higher area under the curve (AUC = 0.6955) than 
neutrophil-lymphocyte ratio (NLR), neutrophil-albumin ratio (NAR), 
platelet-lymphocyte ratio (PLR), systemic immune-inflammation index (SII) and 
prognostic-nutritional index (PNI). The clinical diagnostic cut-off value for 
logLAP was 4.23, with a sensitivity of 60% and a specificity of 74%. Logistic 
regression models revealed the third tertile (Q3) of logLAP showed a strong 
inverse association with ATB (OR = 0.33, 95% CI: 0.18-0.59, p < 0.001) after 
full adjustment. RCS analyses with four knots revealed a significant non-linear 
relationship between logLAP and ATB (p for non-linearity = 0.021), confirming a 
threshold effect at logLAP = 3.48. Stratified analyses indicated consistent 
associations across most subgroups, while logLAP showed limited associations in 
children aged 0-7 years and those with severe immune dysfunction (CD4+/CD8+ T 
cell counts below the reference range). The AUC of logLAP demonstrated a clear 
advantage over traditional biomarkers; however, its diagnostic performance 
remained relatively limited. This suggests that logLAP is more suitable as a 
supplementary tool and should be used in conjunction with other clinical or 
laboratory indicators.
CONCLUSION: As a biomarker integrating immune-nutritional status, logLAP 
exhibits a robust inverse association with ATB infection in children and 
adolescents aged ≥8 years with normal or moderately impaired immune function, 
supported by comprehensive analyses.
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BACKGROUND: Postoperative bone nonunion is a critical complication following 
instrumented fusion for spinal tuberculosis. Preoperative prediction is 
essential for prevention. While clinical risk factors exist, current predictive 
tools lack validation in infected cohorts.
PURPOSE: This study developed and validated a multivariate nomogram, provided an 
individualized preoperative estimate of nonunion risk in spinal tuberculosis 
patients, incorporating key clinical and radiological predictors to guide 
preventative strategies.
METHOD: A retrospective cohort of 178 patients undergoing debridement and 
instrumented fusion for spinal tuberculosis (Shandong Public Health Clinical 
Center, January 2021-January 2024) was stratified by Bridwell classification 
into union (n = 120) and nonunion (n = 58) groups. Perioperative variables were 
compared between groups. Predictive features were selected via least absolute 
shrinkage and operator selection (LASSO) regression and incorporated into a 
multivariate logistic regression model. A nomogram was constructed based on the 
model. Calibration was assessed using the Hosmer-Lemeshow test with calibration 
curves, and discriminative ability was evaluated by the area under the ROC curve 
(AUC). Decision curve analysis (DCA)was performed to estimate the clinical 
usefulness of the prediction model by quantifying the net benefits at different 
threshold probabilities.
RESULTS: The training cohort of this study comprised 178 patients, of which 120 
presented with union and 58 with nonunion. Five predictor variables were 
screened by LASSO regression and plotted as a nomogram, including ALB, CRP 
normalization days, Bone graft materials, Psoas abscess, Jumping lesions. The 
nomogram showed strong discrimination and solid calibration, AUC = 0.947 (95% 
confidence 0.915-0.978). The calibration curves of the diagnostic models showed 
the optimal concordance between the predicted results and the actual 
observations. The DCA indicated that the substantial clinical net benefit across 
threshold probabilities.
CONCLUSION: The study successfully developed a precise and effective nomogram 
for identifying postoperative bone nonunion in spinal tuberculosis patients. 
This nomogram aids early detection and prevention in postoperative bone 
nonunion, improving clinical decisions and treatment optimization.
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BACKGROUND: Tuberculosis (TB) is a chronic infectious disease caused by 
Mycobacterium tuberculosis (M.tb), and poses a significant threat to global 
human health. Dendritic cells (DCs) represent the most potent antigen-presenting 
cells and play a critical role in host defenses against M.tb infection.
METHODS: We analyzed GEO datasets to identify differentially expressed circRNAs 
and mRNAs in M.tb-infected DCs. The downstream miRNAs were predicted using the 
circBank and CircInteractome databases, while the target mRNAs were predicted 
using TargetScan and miRanda. A ceRNA regulatory network consisting of 10 
circRNAs, 41 miRNAs, and 145 mRNAs was constructed. Protein-protein interaction 
(PPI) analysis identified 30 hub nodes, which were further subjected to Gene 
Ontology and KEGG enrichment analyses.Subsequently, the circRNA/miRNA/mRNA 
regulatory axis was assessed, followed by validation using qRT-PCR and 
evaluation through ROC curve analysis.
RESULTS: Four core genes-STAT1, BCL2, TRAF6, and IL1A-were enriched in 
tuberculosis,JAK-STAT,and NF-κB pathways. Two ceRNA axes, 
circNFATC3/miR-150-5p/STAT1 and circNFATC3/miR-23a-3p/BCL2, were validated by 
qRT-PCR, showing expression patterns consistent with high-throughput data. ROC 
analysis demonstrated strong diagnostic potential (AUC >0.7) for both axes.
CONCLUSION: This study constructed a ceRNA regulatory network in M.tb-infected 
DCs, identified key molecular modules, and proposed circRNA-associated axes as 
promising biomarkers for early TB diagnosis and potential therapeutic 
targets.However, these findings are limited to experimental models of DCs 
infection and require further validation in clinical samples and in vivo models.
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OBJECTIVE: We conducted a systematic evaluation of TB-infected patient data from 
January 2020 to December 2024 to statistically analyze retreatment risk factors 
and drug resistance profiles among culture-positive TB patients in Suzhou.
METHODS: This investigation assessed the incidence of TB retreatment and drug 
resistance patterns in Suzhou, Jiangsu Province, China. Patients were stratified 
by diagnosis year, sex, age, and disease status. Using individual case records 
of pulmonary TB patients, drug resistance screening results, and clinical data 
of drug-resistant patients (01/01/2020-31/12/2024), we employed the chi-square 
test for group comparisons and multivariate logistic regression to identify 
influencing factors.
RESULTS: From 2020-2024, a total of 10,898 TB patients were enrolled, including 
6,820 Mycobacterium tuberculosis culture-positive patients. Among these 
culture-positive cases, 167 patients required retreatment, yielding an annual 
incidence of 228 retreatment cases per 10,000 person-years. The incidence of 
extensively drug-resistant TB (XDR-TB) is 528 per 10,000 person-years. 
Multivariate logistic regression analysis revealed that anemia, XDR-TB, 
bronchiectasis, and fatty liver were significantly associated with an increased 
risk of TB retreatment.
CONCLUSION: Bronchiectasis, anemia, fatty liver, hepatitis B, and extensively 
drug-resistant Mycobacterium tuberculosis increase the risk of tuberculosis 
retreatment. Comorbid bronchiectasis is specifically associated with an 
increased risk of rifampicin resistance, streptomycin resistance, and XDR-TB.
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BACKGROUND: Pulmonary lymphangioleiomyomatosis (PLAM) is a rare progressive 
interstitial lung disease characterized by diffuse cystic lesions predominantly 
affecting women of childbearing age. Its clinical manifestations are diverse and 
nonspecific. Cases of PLAM complicated with pulmonary tuberculosis (TB) are 
extremely rare. Here, we retrospectively report one case of PLAM with concurrent 
TB and review the relevant literature to summarize its clinical, imaging, 
pathological, diagnostic, therapeutic, and prognostic features, with the aim of 
providing references for the pathological diagnosis and differential diagnosis 
of PLAM.
CASE PRESENTATION: A 36-year-old female was admitted with left pneumothorax and 
left lung nodules. Chest CT demonstrated a solid nodule in the anterior basal 
segment of the left lower lobe, tiny nodules in the left upper lobe and 
bilateral lower lobes, bilateral emphysema, left hydropneumothorax, minimal 
right pleural effusion, and focal right pleural thickening. Cardiopulmonary 
function tests, including echocardiography, pulmonary function testing, ECG, and 
blood gas analysis, were unremarkable. The patient underwent "single-port 
thoracoscopic wedge resection of the left lower lung lobe + pleural adhesion 
lysis + pleurodesis". The resected lesion from the left lower lobe was submitted 
for histopathological examination, which demonstrated epithelioid granulomas 
with coagulative necrosis, adjacent parenchymal emphysema and bullae, and 
spindle/epithelioid smooth muscle-like cells proliferation along cyst walls. 
Immunohistochemistry was positive for SMA, HMB45, Desmin, PR, and BRAF V600E. 
Special stains were negative for acid-fast bacilli, PAS, and PASM. Molecular 
testing confirmed a BRAF V600E mutation. A final diagnosis of PLAM complicated 
with TB was established.
CONCLUSION: PLAM is a rare lung disease characterized primarily by diffuse 
interstitial lung lesions. It poses challenges in early diagnosis and has a poor 
prognosis. Its relationship with TB is complex, as the two conditions mutually 
promote each other and can act as both cause and effect. When the two coexist, 
the clinical manifestations are diverse. In-depth exploration of their 
pathological characteristics, diagnosis, and differential diagnosis is conducive 
to clinical diagnosis and treatment.
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INTRODUCTION: The aim of this study was to investigate the expression of the 
tuberculosis-specific antigen, CFP10, in renal tuberculosis lesion tissues 
through immunohistochemical (IHC) staining and to assess its potential value in 
the pathological diagnosis of renal tuberculosis.
METHODS: A retrospective study was conducted on renal tissue specimens that were 
surgically resected and paraffin-embedded at the Affiliated Hospital of North 
Sichuan Medical College from January 2016 to November 2023. The study comprised 
49 cases in the tuberculosis group and 37 cases in the non-tuberculosis group 
(renal clear cell carcinoma). Immunohistochemical staining was utilized to 
detect CFP10 in renal tissues, in conjunction with real-time fluorescent 
quantitative polymerase chain reaction for the detection of Mycobacterium 
tuberculosis DNA and acid-fast staining, allowing for a comparison of the 
efficacy of these three diagnostic methods.
RESULTS: IHC staining revealed CFP10-positive signals localized in areas 
consistent with acid-fast bacilli distribution, though its expression pattern 
was more extensive. Correlation analysis demonstrated a significant positive 
association between acid-fast staining and IHC average optical density. 
Moreover, acid-fast staining, real-time fluorescent polymerase chain reaction, 
and CFP10 IHC staining exhibited a sensitivity and specificity of 4.08 and 
100.00%, 83.67 and 100.00%, and 91.84 and 91.89%, respectively.
DISCUSSION: IHC detection of CFP10 may represent a supplementary diagnostic 
method for renal tuberculosis, especially in patients with negative etiological 
findings.
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BACKGROUND AND OBJECTIVE: Accurate detection of Mycobacterium tuberculosis (MTB) 
in formalin-fixed paraffin-embedded (FFPE) tissues remains a significant 
challenge in routine pathological practice. This study aimed to evaluate the 
performance of the first National Medical Products Administration 
(NMPA)-approved quantitative polymerase chain reaction (qPCR) kit specifically 
optimized for FFPE tissues. We compared its efficacy with acid-fast bacilli 
(AFB) staining for MTB detection, while simultaneously assessing its utility for 
drug resistance profiling and non-tuberculous mycobacteria (NTM) identification 
in pathological diagnosis.
METHODS: We analyzed 1,050 FFPE tissue specimens that were histopathologically 
diagnosed as granulomatous inflammation suggestive of tuberculosis. All 
specimens underwent parallel testing with both qPCR (using the NMPA-approved 
kit) and AFB staining. Drug resistance testing was conducted on qPCR positive 
samples (Ct ≤ 35; n = 143), while Non-tuberculous Mycobacterial (NTM) 
identification was indicated for AFB positive/qPCR negative cases (n = 16).
RESULTS: The cohort, with a median age of 52 years and comprising 43.71% males, 
included 631 surgical specimens and 419 biopsy specimens, predominantly sourced 
from lung tissues (37.05%) and lymph nodes (24.67%). qPCR demonstrated a higher 
positive rate compared to AFB staining (63.43% vs. 26.29%, p < 0.001). 
Furthermore, qPCR exhibited a higher positive rate in surgical specimens 
(70.36%) compared to biopsy specimens (52.98%; p < 0.001) and significantly 
outperformed AFB staining in both lung tissues (70.44% vs. 31.62%) and lymph 
nodes (64.86% vs. 23.17%). The two methods displayed moderate overall 
concordance (58.09%; κ = 0.257), with the highest concordance observed in 
intestinal specimens (83.95%). Resistance was noted in 18.18% of cases, with 
7.0% classified as multidrug-resistant tuberculosis (MDR-TB), peaking in 
fallopian tubes (33.33% drug-resistant TB (DR-TB), 16.67% MDR-TB). Among the 25 
discordant cases, 16 successfully underwent NTM identification, revealing 4 
(25.0%) cases of NTM infection.
CONCLUSION: This study demonstrates that the qPCR kit approved by the NMPA and 
optimized for FFPE tissue samples exhibits high effectiveness in the 
pathological diagnosis of tuberculosis when culture methods are not feasible. 
Its performance significantly surpasses that of AFB staining. Using DNA 
extracted from a single FFPE tissue section, we established an integrated 
molecular testing strategy. This approach enables the sensitive detection of MTB 
through qPCR, demonstrating a higher detection rate compared to AFB staining in 
FFPE tissues. Furthermore, it facilitates subsequent drug resistance analysis 
and the differentiation of NTM species from the same DNA sample, thereby 
providing a practical and efficient solution for comprehensive pathological 
diagnosis.
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Chen Q(1), Yang Z(2), Ren D(2), Bao C(3), Zhao Y(4), Shi Z(1)(2).

Qikai Chen, Zheng Yang, Danhong Ren, Chunhua Bao, Yi Zhao, Zhanli Shi*
*CORRESPONDENCE Zhanli Shi，redstone@zcmu.edu.cn

Author information:
(1)The Second School of Clinical Medicine, Zhejiang Chinese Medical University, 
Hangzhou, Zhejiang, China.
(2)Department of Intensive Care Unit, Hangzhou Red Cross Hospital, Hangzhou, 
Zhejiang, China.
(3)Department of Radiology, Hangzhou Red Cross Hospital, Hangzhou, Zhejiang, 
China.
(4)Department of Pathology, Hangzhou Red Cross Hospital, Hangzhou, Zhejiang, 
China.

The diagnosis and treatment process of this case highlights that mNGS, as a 
powerful pathogen detection tool, provides a rapid method for the early 
detection of Pneumocystis jirovecii. However, mNGS testing of lavage specimens 
alone cannot distinguish between colonization and infection by the pathogen, 
particularly when a high number of sequences are present. Clinicians should 
therefore interpret laboratory results with caution to avoid unnecessary 
treatment that may cause adverse effects to the patient. CT scans offer strong 
evidence for differentiating between Pneumocystis jirovecii infection and/or 
Mycobacterium tuberculosis infection. Performing a biopsy at the site of 
infection, collecting pathological samples, and submitting them for mNGS testing 
can further assist clinicians in making a definitive diagnosis.
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Bacterial distribution and drug resistance patterns of urinary tract infection 
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OBJECTIVE: To investigate the bacterial distribution and drug resistance profile 
of urinary tract infections (UTIs) in tuberculosis patients, and to provide 
evidence-based support for the rational clinical use of antimicrobial agents in 
this specific patient population.
METHODS: A retrospective analysis was performed on bacterial identification and 
antimicrobial susceptibility test results of tuberculosis patients complicated 
with UTIs in our hospital from January 2020 to December 2024. Data were 
processed via WHONET 5.6 and SPSS 21.0.
RESULTS: A total of 1,151 strains were isolated, including 878 Gram-negative 
strains (76.3%, mainly Escherichia coli 34.9% and Klebsiella pneumoniae 22.2%) 
and 273 Gram-positive strains (23.7%, predominantly Enterococcus faecium 15.6%). 
Escherichia coli showed low resistance to cefoperazone/sulbactam, amikacin, 
tigecycline and carbapenems (resistance rate < 5%). Klebsiella pneumoniae showed 
low resistance only to tigecycline (resistance rate 0%), while Enterococcus 
faecium showed low resistance to quinupristin/dalfopristin, linezolid, high 
concentrations of Streptomycin, high concentrations of Gentamicin, tigecycline 
and vancomycin (resistance rate < 5%). Additionally, Klebsiella pneumoniae 
resistance rates to multiple antimicrobials were significantly higher in male 
patients than in females (all p < 0.05). Severe tuberculosis patients had 
notably higher resistance rates of Escherichia coli to amoxicillin/clavulanate, 
ertapenem, and Klebsiella pneumoniae to multiple antimicrobials (all p < 0.05).
CONCLUSION: Continuous monitoring of bacterial distribution and drug resistance 
in tuberculosis patients with UTIs is essential to improve diagnosis and 
treatment accuracy and guide rational clinical medication use.
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