2024年第43周
大陆学者发表的结核病英文文章摘要
[bookmark: _GoBack]（25篇）

PubMed  Publication date: 2024/10/21---2024/10/27
(tuberculosis[Title/Abstract]) AND (English[Language]) AND (China[Affiliation])

1. BMC Pulm Med. 2024 Oct 26;24(1):536. doi: 10.1186/s12890-024-03296-z.

Forecasting the trend of tuberculosis incidence in Anhui Province based on 
machine learning optimization algorithm, 2013-2023.

Zhang Y(#)(1), Ma H(#)(2), Wang H(#)(3), Xia Q(1), Wu S(1), Meng J(1), Zhu P(1), 
Guo Z(1), Hou J(4).

Yan Zhang, Huan Ma, Hua Wang, Qing Xia, Shasha Wu, Jing Meng, Panpan Zhu, Zhilong Guo, Jing Hou*
* ahxkhyhoujing@126.com

Author information:
(1)Third Department of Tuberculosis, Anhui Chest Hospital, 397 Jixi Road, 
Shushan, Hefei, 230000, China.
(2)Department of Oncology, The 901th Hospital of Joint Logistic Support Force 
PLA, Hefei, 230032, China.
(3)Eight Department of Tuberculosis, Anhui Chest Hospital, Hefei, China.
(4)Third Department of Tuberculosis, Anhui Chest Hospital, 397 Jixi Road, 
Shushan, Hefei, 230000, China. ahxkhyhoujing@126.com.
(#)Contributed equally

Tuberculosis has been one of the most common communicable diseases raising 
global concerns. Accurately predicting the incidence of Tuberculosis remains 
challenging. Here we constructed a time-series analysis and fusion tool using 
multi-source data, and aimed to more accurately predict the incidence trend of 
tuberculosis of Anhui Province from 2013 to 2023. Random forest algorithm (RF), 
Feature Recursive Elimination (RFE) and Least absolute shrinkage and selection 
operator (LASSO) were implemented to improve the derivation of features related 
to infectious diseases and feature work. Based on the characteristics of 
infectious disease data, a model of RF-RFE-LASSO integrated particle swarm 
optimization multiple inputs long short term memory recurrent neural network 
(RRL-PSO-MiLSTM) was created to perform more accurate prediction. Results showed 
that the PSO-MiLSTM achieved excellent prediction results compared with common 
single-input and multi-input time-series models (test set MSE:42.3555, MAE: 
59.3333, RMSE: 146.7237, MAPE: 2.1133, R2: 0.8634). PSO-MiLSTM enriches and 
complements the methodological research content of calibrating the time-series 
predictive analysis of infectious diseases using multi-source data, and can be 
used as a brand-new benchmark for the analysis of influencing factors and trend 
prediction of infectious diseases at the public health level in the future, as 
well as providing a reference for incidence rate prediction of infectious 
diseases.
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OBJECTIVES: This study aimed to examine patient delay, diagnosis delay and 
treatment performance among patients with tuberculosis (TB) in Shanghai, China 
in 2018-2020 focusing on disparities between migrant and local patients with TB.
DESIGN: Mixed-method study.
SETTING AND PARTICIPANTS: Quantitative data were collected from the TB 
information management system in Shanghai; 17 533 bacteriologically confirmed 
and clinically diagnosed patients with pulmonary TB registered in 2018-2020 were 
included. Qualitative interviews were conducted with TB administrators (n=3) and 
community healthcare providers (two groups, n=10 in total) from Shanghai.
MAIN OUTCOME MEASURES: Patient delay, diagnosis delay and treatment completion 
were examined by resident type using descriptive analysis and logistic 
regressions. Qualitative interviews were conducted to understand factors 
associated with the disparities.
RESULTS: From 2018 to 2020, migrant patients with TB accounted for 44.40% of 
total cases. There was no significant difference in patient delay between 
migrant and local patients (18.47 days on average). 22.12% of migrants and 
16.52% of locals experienced diagnosis delays exceeding 14 days, respectively. 
After adjusting for all variables, migrant patients (OR 1.30, 95% CI 1.18 to 
1.44) and initial care seeking at general hospitals (OR 3.76, 95% CI 3.45 to 
4.09) were associated with a higher probability of diagnosis delay. 93.9% of 
migrant patients and 89.4% of the local patients had a successful TB treatment 
without statistically significant difference after adjusting for all variables. 
Qualitative interviews revealed a standard approach to managing patients with TB 
in Shanghai no matter their resident type. Young migrant patients who were able 
to maintain their jobs in Shanghai often had better treatment adherence. Despite 
patients' COVID-19 fear and limited care access in 2020, TB treatment minimally 
affected for both due to community-based case management.
CONCLUSIONS: Migrant patients were more likely to experience diagnosis delay. It 
should improve awareness and knowledge of TB among healthcare professionals at 
general hospitals to mitigate the risk of diagnosis delay.
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Although some studies have explored the role of meteorological factors in the 
development of tuberculosis (TB), the majority have been confined to single 
regions, leading to inconsistent findings. Consequently, we conducted a 
multi-city study not only to determine whether meteorological factors 
significantly influence the risk of developing TB but also to assess the 
magnitude of these effects and explore potential modifying factors. Data on 
daily reported TB cases and meteorological factors were collected from January 
1, 2013, to December 31, 2022, across 11 cities in Zhejiang Province. A 
distributed lag non-linear model using a quasi-Poisson distribution was 
employed. Multivariate meta-regression was used to obtain overall pooled 
estimates and assess heterogeneity. From 2013 to 2022, 267,932 TB cases were 
reported in Zhejiang Province. Notably, a nonlinear relationship was observed 
between temperature and TB, with the relative risk (RR) peaking at 1.0 °C 
(RR = 1.882, 95% CI 1.173-3.020). The effect of low temperature was immediate 
and significant for a 13-day lag period, with the maximum effect at lag0 
(RR = 1.014, 95% CI 1.008-1.021). The exposure-response curve between relative 
humidity (RH) and TB exhibited an M-shape, with the RR peaking at 47.7% 
(RR = 1.642, 95% CI 1.044-2.582). The lag effect of low RH was significant at 
lag 25-59, with the highest RR observed at lag 32 (RR = 1.011, 95% CI 
1.001-1.022). Gross domestic product (GDP) per person, population density, and 
latitude demonstrated significant modification effects. Our study showed that 
low temperature and RH were associated with an increased risk of TB. 
Additionally, GDP per person, population density, and latitude may play 
important roles in explaining the association between RH and TB. These findings 
provide scientific evidence for the development of geographically specific 
public health policies.
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Interleukin-27 (IL-27) is a cytokine that is reported to be highly expressed in 
the peripheral blood of patients with pulmonary tuberculosis (PTB). 
IL-27-mediated signaling pathways, which exhibit anti- Mycobacterium 
tuberculosis (Mtb) properties, have also been demonstrated in macrophages 
infected with Mtb. However, the exact mechanism remains unclear. This study 
aimed to clarify the potential molecular mechanisms through which IL-27 enhances 
macrophage resistance to Mtb infection. Both normal and PTB patients provided 
bronchoalveolar lavage fluid (BALF). Peripheral blood mononuclear cells (PBMCs) 
were isolated from healthy individuals and stimulated with 50 ng/mL 
macrophage-colony stimulating factor (M-CSF) to obtain monocyte-derived 
macrophages (MDMs). Using 100 ng/mL phorbol 12-myristate 13-acetate (PMA), THP-1 cells were induced to differentiate into THP-1-derived macrophage-like cells 
(TDMs). Both MDMs and TDMs were subsequently infected with the Mtb strain H37Rv 
and treated with 50 ng/mL IL-27 prior to infection. The damage and inflammation 
of macrophages were examined using flow cytometry, enzyme-linked immunosorbent 
assay (ELISA), and Western blotting. Patients with PTB had elevated levels of 
IL-27 in their BALF. Preconditioning with IL-27 was shown to reduce 
H37Rv-induced MDMs and TDMs apoptosis while also decreasing the levels of 
Cleaved Caspase-3, Bax and the proinflammatory cytokines TNF-α, IL-1β, and IL-6, promoting the expression of Bcl-2 and the anti-inflammatory factors IL-10 and 
IL-4. Silencing of the IL-27 receptor IL-27Ra increased macrophage damage and 
inflammation triggered by H37Rv. Mechanistically, IL-27 activates autophagy by 
inhibiting TLR4/NF-κB signaling and activating the PI3K/AKT signaling pathway, 
thereby inhibiting H37Rv-induced macrophage apoptosis and the inflammatory 
response. Our study suggests that IL-27 alleviates H37Rv-induced macrophage 
injury and the inflammatory response by activating autophagy and that IL-27 may 
be a new target for the treatment of PTB.
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OBJECTIVES: To determine the agreement of Mycobacterium tuberculosis (MTB) 
antigen-based skin test (TBST) with interferon-gamma release assay (IGRA) in 
elderly individuals aged ≥ 65 years beyond instruction for use in China.
METHODS: Based on the baseline survey of randomized controlled trial with 
objective to explore suitable regimen for tuberculosis (TB) preventive 
treatment, MTB infection was tested using TBST and IGRA in parallel in rural 
residents aged 50-70 years by means of a cross-sectional study design.
RESULTS: A total of 21219 participants with both TBST and IGRA results were 
included in this analysis. The concordance between TBST and IGRA was 89.4% 
(95%CI: 89.0 - 89.8%) with a kappa coefficient of 0.61 (95%CI: 0.60 - 0.62). In 
those aged ≥ 65 years, the concordance was 86.5% (95%CI: 85.6 - 87.4%) with a 
kappa coefficient of 0.55 (95%CI: 0.52 - 0.58). 21.2% (35/165) of the 
participants with indeterminate IGRA results were TBST positive, and 9 of them 
aged ≥ 65 years.
CONCLUSIONS: The consistent agreement between TBST and IGRA in individuals aged 
≥ 65 years suggests that TBST has potential to be used in the elderly with age 
beyond instruction for use in China. The respective diagnostic performance of 
each test will be analyzed when the longitudinal data on incident TB be obtained 
in the future.
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Tuberculosis (TB) caused by Mycobacterium tuberculosis (Mtb), results in 
significant morbidity and mortality worldwide. Host-directed therapy (HDT), 
including conventional drugs, is a promising anti-TB strategy that shows 
synergistic antibacterial effects when combined with anti-TB drugs. Here, the 
mycobactericidal effect of three anti-diabetic drugs was examined. Of these, 
only Troglitazone (Trog) enhanced the antimycobacterial effect in vitro and in 
vivo. This was due to Trog-mediated autophagy activation. Moreover, a knock-down 
experiment revealed that Trog activated autophagy and exhibited 
antimycobacterial activity through the LKB1-AMPK signaling pathway. Molecular 
docking and co-immunoprecipitation experiments demonstrated that Trog promoted 
LKB1 phosphorylation and activation by targeting STRADA. Finally, we found that 
Trog inhibited the intracellular survival of clinical isoniazid (INH)-resistant 
Mtb, and the combination of Trog and INH showed additive antibacterial effects 
against Mtb H37Rv. Taken together, anti-diabetic Trog may be repurposed as an 
HDT candidate and combined with first-line anti-TB drugs.

© The Author(s) 2024. Published by Oxford University Press on behalf of 
Infectious Diseases Society of America.

DOI: 10.1093/infdis/jiae523
PMID: 39450555

7. Mol Biotechnol. 2024 Oct 24. doi: 10.1007/s12033-024-01299-z. Online ahead of 
print.

Molecular Indicator for Distinguishing Multi-drug-Resistant Tuberculosis from 
Drug Sensitivity Tuberculosis and Potential Medications for Treatment.

Song S(#)(1)(2), Gan D(#)(2), Wu D(2), Li T(1), Zhang S(2), Lu Y(3), Jin G(4).

Shulin Song, Donghui Gan, Di Wu, Ting Li, Shiqian Zhang, Yibo Lu*, Guanqiao Jin*
*correspondence. bobosunny@163.com ; jinguanqiao77@gxmu.edu.cn

Author information:
(1)Department of Radiology, Guangxi Medical University Cancer Hospital, Nanning, 
530023, Guangxi, China.
(2)Department of Radiology, The Fourth People's Hospital of Nanning, Nanning, 
530023, Guangxi, China.
(3)Department of Radiology, The Fourth People's Hospital of Nanning, Nanning, 
530023, Guangxi, China. bobosunny@163.com.
(4)Department of Radiology, Guangxi Medical University Cancer Hospital, Nanning, 
530023, Guangxi, China. jinguanqiao77@gxmu.edu.cn.
(#)Contributed equally

The issue of multi-drug-resistant tuberculosis (MDR-TB) presents a substantial 
challenge to global public health. Regrettably, the diagnosis of drug-resistant 
tuberculosis (DR-TB) frequently necessitates an extended period or more 
extensive laboratory resources. The swift identification of MDR-TB poses a 
particularly challenging endeavor. To identify the biomarkers indicative of 
multi-drug resistance, we conducted a screening of the GSE147689 dataset for 
differentially expressed genes (DEGs) and subsequently conducted a gene 
enrichment analysis. Our analysis identified a total of 117 DEGs, concentrated 
in pathways related to the immune response. Three machine learning methods, 
namely random forest, decision tree, and support vector machine recursive 
feature elimination (SVM-RFE), were implemented to identify the top 10 genes 
according to their feature importance scores. A4GALT and S1PR1, which were 
identified as common genes among the three methods, were selected as potential 
molecular markers for distinguishing between MDR-TB and drug-susceptible 
tuberculosis (DS-TB). These markers were subsequently validated using the 
GSE147690 dataset. The findings suggested that A4GALT exhibited area under the 
curve (AUC) values of 0.8571 and 0.7121 in the training and test datasets, 
respectively, for distinguishing between MDR-TB and DS-TB. S1PR1 demonstrated 
AUC values of 0.8163 and 0.5404 in the training and test datasets, respectively. 
When A4GALT and S1PR1 were combined, the AUC values in the training and test 
datasets were 0.881 and 0.7551, respectively. The relationship between hub genes 
and 28 immune cells infiltrating MDR-TB was investigated using single sample 
gene enrichment analysis (ssGSEA). The findings indicated that MDR-TB samples 
exhibited a higher proportion of type 1 T helper cells and a lower proportion of 
activated dendritic cells in contrast to DS-TB samples. A negative correlation 
was observed between A4GALT and type 1 T helper cells, whereas a positive 
correlation was found with activated dendritic cells. S1PR1 exhibited a positive 
correlation with type 1 T helper cells and a negative correlation with activated 
dendritic cells. Furthermore, our study utilized connectivity map analysis to 
identify nine potential medications, including verapamil, for treating MDR-TB. 
In conclusion, our research identified two molecular indicators for the 
differentiation between MDR-TB and DS-TB and identified a total of nine 
potential medications for MDR-TB.
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EfpA, the first major facilitator superfamily (MFS) protein identified in 
Mycobacterium tuberculosis (Mtb), is an essential efflux pump implicated in 
resistance to multiple drugs. EfpA-inhibitors have been developed to kill 
drug-tolerant Mtb. However, the biological function of EfpA has not yet been 
elucidated. Here, we present the cryo-EM structures of EfpA complexed with 
lipids or the inhibitor BRD-8000.3 at resolutions of 2.9 Å and 3.4 Å, 
respectively. Unexpectedly, EfpA forms an antiparallel dimer. Functional studies 
reveal that EfpA is a lipid transporter and BRD-8000.3 inhibits its lipid 
transport activity. Intriguingly, the mutation V319F, known to confer resistance 
to BRD-8000.3, alters the expression level and oligomeric state of EfpA. Based 
on our results and the observation of other antiparallel dimers in the MFS 
family, we propose an antiparallel-function model of EfpA. Collectively, our 
work provides structural and functional insights into EfpA's role in lipid 
transport and drug resistance, which would accelerate the development of 
antibiotics against this promising drug target.
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BACKGROUND: To analyze the clinical manifestations, diagnostic and therapeutic 
processes of perinatal tuberculosis in children, providing reference for 
clinicians in the diagnosis and treatment of this disease.
METHODS: A retrospective analysis was conducted on the epidemiological history, 
clinical manifestations, laboratory and imaging findings, and treatment 
follow-up of 20 cases of perinatal tuberculosis diagnosed in the Second 
Department of Infectious Disease, Kunming Children's Hospital, from February 
2014 to September 2021.
RESULTS: Of the 20 cases, 13 were male (65.0%) and 7 were female (35.0%). The 
average age at onset was 35.35 ± 23.03days, with an average time from onset to 
diagnosis of 24.75 ± 15.55days. Tuberculin skin test (TST) was positive in 1 out 
of 4 cases (25.0%). Gamma interferon release assays (IGRAs) were positive in 9 
out of 17 cases (52.9%).acid-fast staining was positive in 7 out of 16 cases 
(43.7%), and Mycobacterium tuberculosis nucleic acid 
polymerase-chain-reaction(PCR) was positive in 14 out of 20 cases (70.0%). Chest 
CT showed miliary changes in 4 out of 19 cases (21.0%), multiple nodular and 
patchy opacities in 6 out of 19 cases (31.6%), and pulmonary consolidation and 
atelectasis in 10 out of 19 cases (52.6%). After anti-tuberculosis treatment, 16 
out of 20 cases (80.0%) improved, and no recurrence of tuberculosis was observed 
during follow-up periods ranging from 9 months to 3 years. The growth and 
development of these children were similar to those of healthy children.
CONCLUSION: The clinical manifestations and chest imaging features of perinatal 
tuberculosis are nonspecific. In suspected cases, it is crucial to investigate 
the mother's condition thoroughly and complete etiological examinations to 
achieve early diagnosis and timely treatment, which can improve prognosis.
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Tuberculosis, caused by Mycobacterium tuberculosis (Mtb), is a critical global 
health issue that is complicated by the ability of the pathogen to delay the 
host's T-cell immune response. This delay in T-cell recruitment to the site of 
infection is a pivotal survival strategy for Mtb, allowing it to establish a 
persistent chronic infection. To investigate the underlying mechanisms, this 
study focused on Mtb's exploitation of host tryptophan metabolism. Mtb 
upregulates indoleamine 2,3-dioxygenase 1 (IDO1) in inflammatory macrophages, 
thereby increasing kynurenine (Kyn) production. Kyn then activates the aryl 
hydrocarbon receptor (AhR), leading to the upregulation of suppressor of 
cytokine signaling 3 and subsequent inhibition of the JAK-STAT1 signaling 
pathway. This results in reduced secretion of the chemokines CXCL9 and CXCL10, 
which are crucial for T-cell recruitment to the lungs. Supported by in vivo 
mouse models, our findings reveal that disrupting this pathway through AhR 
knockout significantly enhances T-cell infiltration and activity, thereby 
undermining Mtb-induced immunosuppression. In contrast, additional Kyn injection 
obviously inhibited T-cell infiltration and activity. These results highlight 
potential therapeutic targets of AhR and IDO1, offering new avenues for 
enhancing the host immune response against tuberculosis and guiding future 
vaccine development efforts.
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OBJECTIVE: Coastal cities, due to their proximity to coastlines and unique 
climatic conditions, face growing challenges from extreme temperature events 
associated with climate change. Research on the impact of extreme temperatures 
on tuberculosis (TB) in these cities is limited, and findings from different 
regions lack consensus. This study focuses on Shantou, a coastal city in China, 
to investigate the influence of extreme temperatures on TB within this 
distinctive geographical context.
METHODS: Distributed Lag Non-Linear Models (DLNM) were employed to evaluate the 
effect of extreme temperatures on TB incidence risk in Shantou, a coastal city 
in China, spanning from 2014 to 2021. Daily TB case data were provided by the 
Shantou Tuberculosis Prevention and Control Institute. Daily meteorological 
information was sourced from the Reliable Prognosis website, while daily air 
pollutant data were obtained from the China Air Quality Online Monitoring and 
Analysis Platform.
RESULTS: The study revealed a significant association between extreme 
temperatures and TB incidence, with the impact peaking at a lag of 27 days after 
exposure. Notably, extreme cold temperatures led to a temporary decrease in TB 
incidence with a lag of 1-2 days. Subgroup analysis indicated that males had a 
notably higher risk of TB under extreme temperature conditions compared to 
females. Additionally, individuals aged 65 years and above showed a significant 
cumulative effect in such conditions.
CONCLUSIONS: This research enhances our comprehension of the effects of extreme 
temperatures on TB in coastal cities and carries substantial public health 
implications for TB prevention in China.
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Individuals with latent tuberculosis infection (LTBI) account for almost 30% of 
the population worldwide and have the potential to develop active tuberculosis 
(ATB). Despite this, the current understanding of the pathogenesis of LTBI is 
limited. The gut microbiome can be altered in tuberculosis patients, and an 
understanding of the changes associated with the progression from good health to 
LTBI to ATB can provide novel perspectives for understanding the pathogenesis of 
LTBI by identifying microbial and molecular biomarkers associated therewith. In 
this study, fecal samples from healthy controls (HC), individuals with LTBI and 
ATB patients were collected for gut microbiome and metabolomics analyses. 
Compared to HC and LTBI subjects, participants with ATB showed a significant 
decrease in gut bacterial α-diversity. Additionally, there were significant 
differences in gut microbial communities and metabolism among the HC, LTBI, and 
ATB groups. PICRUSt2 analysis revealed that microbiota metabolic pathways 
involving the degradation of purine and pyrimidine metabolites were upregulated 
in LTBI and ATB individuals relative to HCs. Metabolomic profiling similarly 
revealed that purine and pyrimidine metabolite levels were decreased in LTBI and 
ATB samples relative to those from HCs. Further correlation analyses revealed 
that the levels of purine and pyrimidine metabolites were negatively correlated 
with those of gut microbial genera represented by Ruminococcus_gnavus_group (R. 
gnavus), and the levels of R. gnavus were also positively correlated with 
adenosine nucleotide degradation II, which is a purine degradation pathway. 
Moreover, a combined signature including hypoxanthine and xanthine was found to 
effectively distinguish between LTBI and HC samples (area under the curve [AUC] 
of training set = 0.796; AUC of testing set = 0.924). Therefore, through gut 
microbiome and metabolomic analyses, these findings provide valuable clues 
regarding how alterations in gut purine and pyrimidine metabolism are linked to 
the pathogenesis of LTBI.IMPORTANCEThis study provides valuable insight into 
alterations in the gut microbiome and metabolomic profiles in a cohort of adults 
with LTBI and ATB. Perturbed gut purine and pyrimidine metabolism in LTBI was 
associated with the compositional alterations of gut microbiota, which may be an 
impetus for developing novel diagnostic strategies and interventions targeting 
LTBI.
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Tuberculosis (TB) is a chronic infectious disease caused by Mycobacterium 
tuberculosis (Mtb), which threatens human health and safety all over the world. 
Hundreds of thousands of people die from TB every year. Timely early diagnosis 
and treatment of patients is the most important measure to control the source of 
infection and curb the epidemic of tuberculosis. The existing diagnostic methods 
have the disadvantages of poor sensitivity and long culture time. Competitive 
endogenous RNAs (ceRNAs) can regulate the expression of corresponding target 
genes by competing for the same microRNA (miRNA) response elements (MREs) as 
mRNA. Recent studies have found that circRNA has the advantages of long 
half-life, good stability and tissue specificity, and can be used as a biomarker 
for predicting, diagnosing and treating various diseases, and is an ideal 
candidate for biomarkers in body fluid biopsy. In this study, transcriptome 
sequencing was performed on whole blood samples to screen out TB-related mirna 
and mRNA differential expression, and to construct the ceRNA regulatory network. 
Through the analysis of ceRNA regulatory network, it was found that circRNA 
could competitively bind has-miR-607 and induce down-regulation of has-miR-607, 
thereby inhibiting the expression of IFNG. The hsa_circ_0000566, 
hsa_circ_0001844, hsa_circ_0005408, hsa_circ_0007587, hsa_circ_0086710, IFNG and 
has-miR-607 couble be used as new diagnostic targets for TB. The results of this 
study not only provide a new perspective for studying the potential role of 
ceRNA regulatory network in tuberculosis, but also provide a new target and 
method for the diagnosis of tuberculosis.
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INTRODUCTION: Intestinal obstruction is a common complication in patients with 
advanced malignancies, often attributed to the disease itself or as a side 
effect of opioid analgesics used for pain management. However, the occurrence of 
intestinal obstruction following antituberculosis therapy is rare.
CASE PRESENTATION: We report a unique case of a 58-year-old Asian male diagnosed 
with stage IV pancreatic carcinoma and pulmonary tuberculosis. The patient was 
initiated on a regimen of ethambutol hydrochloride, pyrazinamide, rifampicin, 
and isoniazid tablets (II) for tuberculosis, alongside morphine for the 
management of severe cancer-related pain. Subsequently, he developed symptoms 
indicative of intestinal obstruction. Despite discontinuation of morphine, the 
patient's symptoms persisted until he autonomously ceased all medications, 
leading to a rapid improvement in his condition. This unexpected resolution 
highlighted the antituberculosis drugs as the probable cause of his intestinal 
obstruction.
CONCLUSIONS: This case underscores the importance of considering 
antituberculosis drugs as a potential cause of intestinal obstruction, 
especially in patients who do not respond to conventional management strategies 
for drug-induced gastrointestinal side effects. It also emphasizes the need for 
heightened vigilance and monitoring when prescribing these medications to 
patients with advanced malignancies, to promptly identify and address rare but 
significant side effects.
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Loss to follow-up (LTFU) in tuberculosis (TB) management increases morbidity and 
mortality, challenging effective control strategies. This study aims to develop 
and evaluate machine learning models to predict loss to follow-up in TB 
patients, improving treatment adherence and outcomes. Retrospective data 
encompassing tuberculosis patients who underwent treatment or registration at 
the National Center for Clinical Medical Research on Infectious Diseases from 
January 2017 to December 2021 were compiled. Employing machine learning 
techniques, namely SVM, RF, XGBoost, and logistic regression, the study aimed to 
prognosticate LTFU. A comprehensive cohort of 24,265 tuberculosis patients 
underwent scrutiny, revealing a LTFU prevalence of 12.51% (n = 3036). Education 
level, history of hospitalization, alcohol consumption, outpatient admission, 
and prior tuberculosis history emerged as precursors for pre-treatment LTFU. 
Employment status, outpatient admission, presence of chronic 
hepatitis/cirrhosis, drug adverse reactions, alternative contact availability, 
and health insurance coverage exerted substantial influence on treatment-phase 
LTFU. XGBoost consistently surpassed alternative models, boasting superior 
discriminative ability with an average AUC of 0.921 for pre-treatment LTFU and 
0.825 for in-treatment LTFU. Our study demonstrates that the XGBoost model 
provides superior predictive performance in identifying LTFU risk among 
tuberculosis patients. The identification of key risk factors highlights the 
importance of targeted interventions, which could lead to significant 
improvements in treatment adherence and patient outcomes.
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Tuberculosis is a highly infectious bacterial disease caused by Mycobacterium 
tuberculosis. The spread of this agent has caused serious health problems 
worldwide, and the rapid and accurate detection of M. tuberculosis is essential 
for controlling the spread of infection and for preventing the emergence of 
multidrug-resistant strains. In this study, the trans cleavage ability of 
CRISPR-Cas12a against single-stranded DNA was combined with hybridization chain 
reaction and chemiluminescent signal to establish an imaging sensor for the 
hypersensitive detection of M. tuberculosis DNA. We observed linear 
relationships between the concentration of M. tuberculosis DNA and the output 
signal over the ranges of 10 to 200 pM and 200 to 800 pM DNA. The equations of 
the standard curves were y = 56.08x + 3303, with R2 = 0.9916 for the lower range 
and y = 15.69x + 10 685, with R2 = 0.9929 for the higher range. The limit of 
detection was as low as 0.83 pM for genomic DNA, and a plasmid containing an M. 
tuberculosis-specific sequence was detected at 1 copy per μL. A detection 
accuracy of 100% was achieved in the analysis of DNA isolated from sputum of 
hospitalized tuberculosis patients. The sensitivity and specificity of the 
proposed sensor is combined with a long shelf-life and a low cost of materials. 
This study introduces a new method for tuberculosis detection and broadens the 
application of CRISPR-Cas12a-based sensors in clinical diagnosis.
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Tuberculosis (TB), an infectious disease caused by Mycobacterium tuberculosis 
(Mtb) infection, remains a deadly global public health burden. The use of 
recommended drug combinations in clinic has seen an increasing prevalence of 
drug-resistant TB, adding to the impediments to global control of TB. Therefore, 
control of TB and drug-resistant TB has become one of the most pressing issues 
in global public health, which urges the exploration of potential therapeutic 
targets in TB and drug-resistant TB. Pyroptosis, a form of programmed cell death 
characterized by cell swelling and rupture, release of cellular contents and 
inflammatory responses, has been found to promote pathogen clearance and adopt 
crucial roles in the control of bacterial infections. It has been demonstrated 
that Mtb can cause host cell pyroptosis, and these host cells, which are 
infected by Mtb, can kill Mtb accompanied by pyroptosis, while, at the same 
time, pyroptosis can also release intracellular Mtb, which may potentially 
worsen the infection by exacerbating the inflammation. Here, we describe the 
main pathways of pyroptosis during Mtb infection and summarize the identified 
effectors of Mtb that regulate pyroptosis to achieve immune evasion. Moreover, 
we also discuss the potentials of pyroptosis to serve as an anti-TB therapeutic 
target, with the aim of providing new ideas for the development of TB 
treatments.
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OBJECTIVES: This study aims to develop a novel diagnostic approach using the 
recombinase aided amplification-lateral flow dipstick(RAA-LFD) assay for the 
distinction of Mycobacterium tuberculosis (MTB) and Mycobacterium avium complex 
(MAC), enabling rapid and convenient as well as accurate identification of them 
in clinical samples.
METHODS: Our study established a duplex RAA-LFD assay capable of discriminating 
between MTB and MAC. Based on the principles of RAA primer and probe design, 
specific primers and probes were developed targeting the MTB IS6110 and the MAC 
DT1 separately. Optimization of reaction time points and temperatures was 
conducted, followed by an evaluation of specificity, sensitivity, and 
reproducibility. The established detection method was then applied to clinical 
samples and compared with smear microscopy, liquid culture, LAMP, and Xpert/MTB 
RIF in terms of diagnostic performance.
RESULTS: The complete workflow allows for the effective amplification of the MTB 
IS6110 and MAC DT1 target sequences at constant 37°C within 20min, and the 
amplification products can be visually observed on the LFD test strip. This 
method exhibits high specificity, showing no cross-reactivity with nucleic acids 
from M. kansassi, M. abscessus, M. gordonae, M. chelonae, M. fortuitum, M. 
scrofulaceum, M. malmoense, M. chimaera, M. szulgai and common respiratory 
pathogens. It also demonstrates high sensitivity, with a detection limit as low 
as 102 CFU/mL. Additionally, the method's Coefficient of Variation (CV) is less 
than 5%, ensuring excellent repeatability and reliability. Furthermore, clinical 
performance evaluations, using Xpert/MTB RIF as the gold standard, demonstrated 
that the duplex RAA-LFD assay achieves a sensitivity of 92.86% and a specificity 
of 93.75%. It is also noteworthy that the assay exhibits considerable diagnostic 
efficacy in smear-negative patients.
CONCLUSIONS: Our study introduces a rapid, specific, and sensitive duplex 
RAA-LFD assay for the discriminatory diagnosis of MTB and MAC. This method 
represents a significant advancement in the field of infectious disease 
diagnostics, offering a valuable tool for rapid detection and management of MTB 
and MAC infections. The implementation of this approach in point-of-care 
settings could greatly enhance TB control and prevention efforts, especially in 
resource-limited environments.
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The coexistence of diabetes mellitus (DM) and tuberculosis (TB) presents a 
significant global burden, with DM being recognized as a major risk factor for 
TB. This review comprehensively analyzes the immunological aspects of DM-TB 
comorbidity, shedding light on the impact of DM on TB pathogenesis and immune 
responses. It reveals that high blood glucose levels in TB patients contribute 
to reduced innate immune cell count, compromised phagocytic function, and 
delayed antigen presentation. These factors ultimately impair the clearance of 
Mycobacterium tuberculosis (MTB) and delay adaptive immune responses. With the 
interaction between TB and DM, there is an increase in inflammation and elevated 
secretion of pro-inflammatory cytokines by immune cells. This exacerbates the 
inflammatory response and contributes to poor treatment outcomes in TB. 
Moreover, the review explores the effects of DM on TB prevention, diagnosis, and 
treatment. It highlights how poor glycemic control, insulin resistance (IR), DM 
complications, and genetic factors increase the risk of MTB infection in 
individuals with DM. Additionally, DM-related immune suppression adversely 
affects the sensitivity of traditional diagnostic tests for TB, potentially 
resulting in underdiagnosis and delayed intervention. To mitigate the burden of 
TB in DM patients, the review emphasizes the need for further research on the 
mechanisms underlying DM reactivation in latent TB infection (LTBI). It shows 
how important it is to find and treat LTBI in DM patients as soon as possible 
and suggests looking into biomarkers that are specific to DM to make diagnosis 
more accurate.
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INTRODUCTION: Drug-resistant tuberculosis is a severe global public health 
threat. Virulence factors and antibiotic resistance are generally considered to 
play a significant role in bacterial pathogenesis. However, the interaction 
between resistance and virulence in Mycobacterium tuberculosis (MTB) remains 
unclear.
METHODOLOGY: Here, we used whole genome sequences from 667 MTB isolates from 14 
countries to complete an in silico evaluation of the correlations between 
virulence gene mutations, drug resistance, and lineage classification. The 
chi-square (χ2) test was used to determine whether specific virulence gene 
mutations and drug resistance were related.
RESULTS: Our results showed that Mce1R_G171R and Pks15_V333A, were positively 
correlated with streptomycin and ethambutol resistance, respectively, and 
Pks15_T46I was correlated with isoniazid, rifampin, ethambutol, pyrazinamide and 
streptomycin resistance. We also identified an additional 24 and 40 single 
nucleotide polymorphisms as well as 6 and 2 insertions or deletions in various 
virulence genes that are likely to be associated with changes in drug 
susceptibility in L2 and L4, respectively.
CONCLUSIONS: Taken together our data suggest that there may be some degree of 
co-selection between virulence and resistance factors, which may help MTB more 
easily adapt to new environments.
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OBJECTIVE: To assess the diagnostic performance of the blood-based Cepheid 
3-gene Host Response test (MTB-HR), urine-based Lipoarabinomannan (LAM), and a 
combination of MTB-HR and LAM (MTB-HR & LAM) for detecting active tuberculosis 
(ATB).
METHODS: All participants were recruited from the First Affiliated Hospital, 
Zhejiang University School of Medicine, between June 8, 2023 and September 13, 
2023. Subsequently, the participants were classified into the ATB group or 
non-active tuberculosis (non-ATB) group based on microbiological evidence. 
MTB-HR and LAM tests were performed using fingerstick blood and urine samples 
from each participant, respectively. The diagnostic performance of the tests was 
evaluated based on the sensitivity, specificity, Youden index, and Kappa value. 
Pairwise comparisons of the areas under the receiver operating characteristic 
curves (AUROCs) between different tests were conducted using nonparametric 
methods.
RESULTS: A total of 297 participants were included. The MTB-HR test demonstrated 
diagnostic efficacy with a sensitivity of 77.37% (95% CI: 70.37-84.38) and a 
specificity of 85.63% (95% CI: 80.19-91.06). The LAM test demonstrated a high 
specificity of 97.50% (95% CI: 95.08-99.92), albeit with a lower sensitivity of 
54.74% (95% CI: 46.41-63.082). The sensitivity and specificity of the MTB-HR & 
LAM were 83.21% (95% CI: 76.95-89.47) and 83.13% (95% CI: 77.32-88.93), 
respectively. Only MTB-HR & LAM exhibited higher values of area under the 
receiver operating characteristic curve than the LAM test (MTB-HR & LAM vs LAM: 
0.83 vs 0.76, P=0.0031).
CONCLUSION: In this study, although both non-sputum-based triage MTB-HR and LAM 
do not meet the WHO diagnostic target currently, they show possible values for 
triage and diagnosis in ATB. Compared to single MTB-HR or LAM test, the combined 
MTB-HR & LAM does not demonstrate advantages.
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Tuberculosis (TB), caused by Mycobacterium tuberculosis (Mtb) infection, is a 
serious health hazard, characterized by tuberculous granuloma formation, which 
may facilitate bacterial survival. At the same time, the identification of 
multidrug-resistant and extremely drug-resistant Mtb strains, and the 
progressive accumulation of mutations in biological targets of frontline 
antimicrobials, has made TB treatments more difficult. Therefore, new and rapid 
drug development for TB is warranted. Recently, drug repurposing has received 
considerable attention. In this study, we applied the anticancer drug degarelix 
to anti-TB research and found that it inhibits mycobacteria survival and 
pathological damage in Mycobacterium marinum-infected zebrafish and Mtb-infected 
mice. Supplementation of degarelix matched the bactericidal activities of 
rifampicin (RFP) toward M. marinum in zebrafish. Mechanistically, degarelix 
significantly increased interferon (IFN)-γ levels in M. marinum-infected 
zebrafish. Degarelix had no direct anti-mycobacterial activity in vitro but 
significantly reduced the survival of H37Rv in macrophages. The effect of 
degarelix could be reversed by 3-methyladenine (3-MA), which inhibits the class 
III phosphatidylinositol (PI) 3 kinase required for autophagy initiation. 
However, no effect on later steps in autophagy could be detected. Our findings 
demonstrate the potential of degarelix on limiting mycobacterial survival and 
granuloma formation, which may generate novel TB therapeutics.
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The prevalence of chronic obstructive pulmonary disease (COPD) and tuberculosis 
(TB) is increasing globally, yet their comprehensive impact on the immune system 
remains underexplored. This study aimed to provide a thorough assessment of the 
immune status of patients with COPD and tuberculosis (TB-COPD), including their 
pulmonary conditions, immune cell responses, and changes in lymphocyte 
subpopulations. A total of 151 patients with TB-COPD patients were included, and 
clinical data were compared between the TB-COPD group and a group of TB patients 
without COPD (TB-NCOPD). Lung imaging findings and peripheral blood immune cell 
levels were compared between the 2 groups. Flow cytometry was used to analyze 
the absolute counts of lymphocyte subpopulations. The incidence of pulmonary 
lobe lesions and cavitation in the TB-COPD group aged 70 years or older was 
significantly higher than that in the control group. At the immune cell level, 
patients with TB-COPD showed a significant reduction in total lymphocytes, CD4+ 
T lymphocytes and CD4+/CD8+ ratio. Regardless of COPD status, the CD4+ T cell 
count in the CMV-infected group was significantly lower than that in the 
uninfected group (P < .05). Additionally, the CD4+/CD8+ ratio in the COPD + TB 
CMV + group was significantly lower than that in the uninfected group. Analysis 
of lymphocyte subpopulations revealed a decrease in the counts of CD4+ T 
lymphocytes in patients with TB-COPD, potentially associated with the chronic 
inflammatory state induced by COPD. The one-month treatment outcomes showed that 
the improvement rate in the control group was 70.58%, which was significantly 
higher than the 38.92% in the COPD + TB group (P < .001). We observed a 
significant increase in the number of pulmonary cavity patients in the TB-COPD 
group, suggesting that COPD may be a potential risk factor for the formation of 
pulmonary cavities in patients with TB. At the immune cell level, TB-COPD 
patients showed a notable decrease in lymphocytes and CD4+ T lymphocytes, 
implying that COPD combined with pulmonary TB may significantly affect the 
immune system, leading to a reduction in the counts of key immune cells.
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Tuberculosis(TB), an infectious disease caused by Mycobacterium tuberculosis 
(Mtb) infections, remains the leading cause of mortality from a single 
infectious agent globally. The progression of tuberculosis disease is contingent 
upon the complex interplay between the host's immune system and the pathogen 
Mtb. Interleukin-26 (IL-26), the most recently identified cytokine belonging to 
the IL-10 family, exhibits both extracellular antimicrobial properties and 
pro-inflammatory functions. However, the precise role of IL-26 in the host 
immune defense against Mtb infections and intracellular killing remains largely 
unexplored. In this study, we observed significantly elevated IL-26 mRNA 
expression in peripheral blood mononuclear cells of active-TB patients compared 
to healthy individuals. Conversely, circulating IL-26 levels in the plasma of 
adult TB patients were markedly lower than those of healthy cohorts. We purified 
recombinant IL-26 from an E. coli expression system using the Ni-NTA resin. Upon 
stimulations with the recombinant IL-26, human THP1 cells exhibited rapid 
morphological changes characterized by increased irregular spindle shape and 
formation of granular structures. Treating THP1 cells with IL-26 can also lead 
to heightened expressions of CD80, TNF-α, and iNOS but not CD206 and Arg1 in 
these cells, indicating an M1 macrophage differentiation phenotype. Furthermore, 
our investigations revealed a dose-dependent escalation of reactive oxygen 
species production, decreased mitochondrial membrane potential, and enhanced 
autophagy flux activity in THP1 macrophages following IL-26 treatment. Moreover, 
our results demonstrated that IL-26 contributed to the elimination of 
intracellular Mycobacterium tuberculosis via orchestrated ROS production. In 
conclusion, our findings elucidated the role of IL-26 in the development of 
tuberculosis and its contributions to intracellular bacilli killing by 
macrophages through the induction of M1-polarization and ROS production. These 
insights may have significant implications for understanding the pathogenesis of 
tuberculosis and developing novel therapeutic strategies.
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Granulomas are a key pathological feature of tuberculosis (TB), characterized by 
cell heterogeneity, spatial composition, and cellular interactions, which play 
crucial roles in granuloma progression and host prognosis. This study aims to 
analyze the transcriptome profiles of cell populations based on their spatial 
location and to understand the core transcriptome characteristics of granuloma 
formation and development. Methods In this study, we collected four clinical 
biopsy samples including Mycobacterium tuberculosis (Mtb) infected lung (MTB-L) 
and omentum tissues (MTB-O), as well as two lung and omentum biopsies from 
non-TB patients. The tissues were analyzed by spatial transcriptomics to create 
a spatial atlas. Utilizing cell enrichment scores and intercellular 
communication analysis, we investigated the transcriptome signatures of cell 
populations in various spatial regions and identified genes that may play a 
decisive role in the formation of pulmonary and omental tuberculosis granulomas. 
To validate our major findings, an in vitro TB model based on 
organoid-macrophage co-culture was established. Results Spatial transcriptomics 
mapped the cell composition and spatial distribution characteristics of 
tuberculosis granulomas in lung and omental tissues infected with Mtb. The 
characteristics and evolutionary relationships of major cell populations in 
granulomas reveal a shift in the immune microenvironment: from a predominance of 
B cells and fibroblasts in pulmonary granulomas to a predominance of myeloid 
cells and fibroblasts in omental granulomas. Furthermore, our data identified 
key differentially expressed genes across cell clusters and regions, showing 
that upregulation of collagen genes is a common feature of granulomas. Using an 
organoid-macrophage co-culture model, we demonstrated the notable efficacy of 
Thrombospondin-1 (THBS1) in reducing protein expression levels related to 
extracellular matrix remodeling. Conclusion These results provide insights into 
the pathogenesis and development of tuberculosis, enhancing our understanding of 
the composition and interactions of tuberculosis granuloma cells from a spatial 
perspective, and pave the way for novel adjuvant treatments for tuberculosis.
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