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BACKGROUND: Shoulder joint tuberculosis is a rare form of extrapulmonary 
tuberculosis caused by Mycobacterium tuberculosis. Early diagnosis is 
challenging, and it can lead to severe symptoms in the later stages. Currently, 
there are few relevant studies on the treatment and diagnosis of this disease. 
This study aimed to assess the effects of early diagnosis and treatment of 
shoulder tuberculosis under arthroscopy.
METHODS: Between January 2015 and January 2025, 18 patients with confirmed or 
clinically suspected shoulder tuberculosis underwent arthroscopic debridement 
and synovectomy after at least 3 weeks of antitubercular therapy. The clinical 
outcomes were evaluated including the rate of recurrence, Pain Visual Analogue 
Scale (VAS) scores, University of California at Los Angeles (UCLA) shoulder 
scores, American Shoulder and Elbow Surgeons (ASES) scores, and Constant-Murley 
scores through follow-up. Regular postoperative follow-up tests for erythrocyte 
sedimentation rate, C-reactive protein and liver and kidney functions were 
conducted.
RESULTS: All patients successfully completed the surgery without complications. 
The final diagnosis of shoulder tuberculosis was established in all 18 patients 
based on postoperative tissue examination. Characteristic tuberculous 
histopathological findings were identified in 13 patients (72.2%), while the 
remaining 5 patients were diagnosed based on further tissue-based testing and 
compatible clinical, imaging, and arthroscopic findings. The mean follow-up 
period was 54 months. Mean ESR decreased from 39.7±26.8 mm/h preoperatively to 
9.1±3.6 mm/h at 3 months, and mean CRP decreased from 12.9±11.4 mg/L 
preoperatively to 2.9±1.1 mg/L at 6 weeks. The postoperative VAS score decreased 
from 4 to 1 (P < 0.001), ASES score increased from 62 to 90 (P < 0.001), UCLA 
score increased from 17 to 32 (P < 0.001), and Constant-Murley score increased 
from 54 to 87 (P < 0.001) at the final follow-up. Two patients experienced 
recurrence and achieved clinical cure after second arthroscopic surgery.
CONCLUSION: Arthroscopic debridement combined with anti-tuberculosis drugs has 
good therapeutic effect with less invasiveness, low recurrence rate, fewer 
complications and postoperative joint function improvement.
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BACKGROUND: Type I interferons (IFN) play an important role in the host defense 
against Mycobacterium tuberculosis (M. tb) infection and disease pathogenesis. 
Although M. tb has evolved several mechanisms to evade host immune surveillance, 
the mechanism used to regulate type I IFN expression remains unclear.
METHODS: In this study, genome-wide high-throughput loss-of-function screening 
was performed to screen M. tb determinants that regulate the Type I IFN pathway, 
and the role for M. tb Rv0158 in inhibiting type I IFN responses was identified 
in vitro and in vivo.
RESULTS: The M. tb coding protein Rv0158 was identified among many transposon 
(Tn) insertion mutants, which increased the expression of IFN-β and some 
pro-inflammatory cytokines. The results suggested that Rv0158 is associated with 
reduced STING protein levels and suppression of cGAS-STING-mediated innate 
immune responses, suggesting that Rv0158 may indirectly facilitate STING 
degradation or modulate its stability through host-interacting partners. Rv0158 
also down-regulated the transcription of interferon-stimulated genes (ISGs) and 
increased the bacterial load in mice.
CONCLUSION: Overall, our finding identified a new bacterial factor Rv0158, these 
results reveal an important role for M. tb Rv0158 in inhibiting Type I IFN 
responses, which improves our understanding of the immune evasion mechanisms of 
M. tb.

Copyright © 2026. Published by Elsevier B.V.
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Drug-induced liver injury (DILI) is a frequent adverse event associated with 
anti-tuberculosis therapy, and current clinical management options remain 
limited. Given the pivotal role of the gut-liver axis in liver pathophysiology, 
this study investigated the potential and underlying roles of Akkermansia 
muciniphila (A.muc) in ameliorating anti-tuberculosis drug-induced liver injury 
(ADLI). A reduction in the abundance of A. muc was observed during ADLI 
progression, suggesting its possible involvement in the modulation of liver 
injury. This study demonstrated that A. muc intervention ameliorated 
anti-tuberculosis drug-triggered gut microbiota imbalance, repaired intestinal 
barrier function and lowered serum lipopolysaccharide (LPS). Moreover, A. muc 
supplementation inhibited the expression of pro-inflammatory cytokines, 
alleviated oxidative stress, decreased serum transaminases, and attenuated 
hepatic pathological damage, possibly via inhibiting the TLR4/MyD88/NF-κB 
pathway and activating the Nrf2 antioxidant pathway. In addition, A. muc 
enriched short-chain fatty acid (SCFA)-producing bacteria and increased butyric 
acid concentrations in the intestine and serum. RNA-seq analysis identified the 
core transcription factor Nr4a1. Mechanistically, butyric acid derived from A. 
muc suppressed histone deacetylase 1 (HDAC1), promoted H3K9ac/H3K27ac 
modification at the Nr4a1 promoter to stimulate Nr4a1 transcription, and further 
suppressed NF-κB signaling to modulate inflammation and liver injury. 
Collectively, we systematically uncover a new gut microbiota-SCFAs-HDAC1-Nr4a1 
axis mediating the protective effect of A. muc against ADLI, which offers 
theoretical support and promising therapeutic approaches for probiotic 
intervention of DILI.
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The global incidence and mortality of nontuberculous mycobacterial infections 
have risen sharply with population aging. In some regions, they are now 
surpassing Mycobacterium tuberculosis complex infections, imposing a substantial 
clinical and economic burden. Because nontuberous mycobacteria exhibit 
species-level heterogeneity and require prolonged culture for identification, 
their diagnosis remains slow and is frequently inaccurate. Here, we describe a 
multiplexed clustered regularly interspaced short palindromic repeats 
(CRISPR)-assisted nanodroplet differential identification (CANDI) diagnostic 
platform that integrates species-agnostic target amplification with 
species-specific CRISPR-associated protein 12a (Cas12a) detection in 
fluorescence-barcoded nanodroplets. By spatially compartmentalizing CRISPR 
reactions into color-encoded nanodroplets, CANDI overcomes the multiplexing 
limitations of conventional CRISPR diagnostics and enables simultaneous 
interrogation of multiple mycobacterial targets in a single assay. We designed a 
16-plex panel that distinguishes 15 clinically relevant Mycobacterium species 
and subspecies. CANDI achieved high analytical sensitivity and accurate 
discrimination in samples containing coinfections with multiple species or 
subspecies. When applied to 230 clinical specimens, including sputum, tracheal 
aspirates, and other respiratory fluids, CANDI delivered subspecies-level 
results within 3.5 hours, achieving 97.08% sensitivity and 99.7% specificity 
relative to culture-based identification. By combining multiplexed, 
high-specificity CRISPR detection with scalable droplet-based engineering, CANDI 
has the potential to overcome the culture dependency of current diagnostics and 
enable species- and subspecies-level identification across the genetically 
complex Mycobacterium genus, offering a clinically adaptable framework for 
rapid, precision diagnosis of mycobacterial infections.
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BACKGROUND: China has a high TB burden and limited primary care. We therefore 
developed a risk prediction model using routine clinical and lab indicators to 
flag severe TB cases early.
METHODS: In a case-control study of 2,012 TB patients (499 severe, 1,513 
non-severe) from four hospitals (2012-2022), patients were split into training 
(n = 1,408) and validation (n = 604) sets. Univariable and multivariable 
logistic regression identified predictors to build a nomogram (i.e., a tool that 
integrates patient-specific data to predict the probability of a specific 
clinical event), with model performance assessed using receiver operating 
characteristic (ROC) curves, calibration, and decision curves.
RESULTS: Multivariable analysis identified seven independent predictors: 
advanced age, history of TB, lymphocytopenia, monocytosis, neutrophilia, 
hyponatremia, and hypoalbuminemia. The area under the ROC curve (AUC) for the 
training set was 0.834 (95% confidence interval [CI]: 0.796-0.872), with a 
sensitivity of 89.0% and specificity of 63.4%; the validation set AUC was 0.807 
(95% CI: 0.746-0.867), with sensitivity 82.0% and specificity 71.7%. The 
calibration curve showed high consistency between predicted probabilities and 
actual observations. Decision curve analysis demonstrated clinical net benefit 
of the model within the threshold probability range of 5%-95%.
CONCLUSION: This model, based on routine indicators, effectively identifies 
high-risk severe TB cases, offering a practical and cost-efficient tool for 
early patient stratification in primary care.
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BACKGROUND: Tuberculosis (TB) nucleic acid diagnosis urgently requires rapid, 
amplification-free methods to overcome limitations of quantitative real-time 
polymerase chain reaction (qPCR), including instrument dependency, prolonged 
time, and contamination risks from nucleic acid amplification.
RESULTS: Here, an amplification-free electrochemiluminescence (ECL) biosensor 
based on peptide-templated gold nanoclusters and the clustered regularly 
interspaced short palindromic repeats-Cas12a system (CRISPR-Cas12a) has been 
constructed for the detection of Mycobacterium tuberculosis (MTB)-specific 
IS6110 sequences. Peptide-templated gold nanoclusters with low background and 
high ECL response can be used as sensitive signal probes. When CRISPR-Cas12a 
recognizes the target IS6110 DNA, it exhibits non-specific cleavage activity, 
repeatedly cleaving ferrocene-labelled DNA. This results in the restoration of 
ECL signals quenched by ferrocene, thereby achieving signal amplification. There 
is a linear relationship between the signal and the target concentration range 
from 10 CFU/mL to 104 CFU/mL, with a detection limit of 7 CFU/mL (S/N = 3). 
Clinical validation (n = 40) showed strong agreement with qPCR (κ = 0.90).
SIGNIFICANCE: Critically, this amplification-free strategy eliminates the need 
for temperature cycling equipment, reduces detection time to 1 h, and completely 
avoids the risk of amplicon contamination, providing an ideal solution for rapid 
screening of highly infectious diseases such as TB.
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Congenital tuberculosis (CTB) poses significant diagnostic challenges, 
particularly in preterm infants. This case report describes the discordant 
clinical presentation of CTB in dizygotic twins conceived via in vitro 
fertilization (IVF) and born at 31+6 weeks' gestation. Both twins presented with 
nonspecific symptoms (fever and respiratory distress) on postnatal day (PND) 31 
and 25, respectively, but followed distinct clinical courses: Twin 1 developed 
disseminated disease with facial palsy and central nervous system (CNS) 
involvement, whereas Twin 2 presented with a cervical mass and bone destruction. 
Diagnosis was markedly delayed, with confirmation on PND 99 and 98, 
respectively, and initially mistaken for sepsis or histiocytosis. Definitive 
diagnosis was achieved through next-generation sequencing (NGS) and Xpert 
Mycobacterium tuberculosis/Rifampicin (Xpert MTB/RIF) assays. The twins were 
treated with a 14-month antitubercular regimen including linezolid. Their 
asymptomatic mother was subsequently diagnosed with latent genital TB-a likely 
contributor to her primary infertility-and received standard therapy with 
isoniazid (INH), rifampicin (RIF), pyrazinamide (PZA), and ethambutol (EMB). At 
follow-up (chronological age 2 years), both twins showed adequate catch-up 
growth and normal visual function. This case illustrates that CTB can manifest 
as phenotypically diverse and disseminated disease in preterm IVF twins 
following reactivation of maternal latent infection. It also provides a clinical 
paradigm linking female genital tuberculosis (FGTB) pathogenesis-mediated by 
Th1/Th17-driven endometrial damage-to infertility, IVF-associated 
immunosuppressive reactivation, and congenital transmission. These findings 
highlight the potential value of considering latent TB screening in women 
undergoing infertility evaluation, particularly before IVF, to prevent severe 
maternal and neonatal outcomes. However, given that these observations are 
derived from a single case report, larger studies are warranted to establish 
definitive screening recommendations.

Copyright © 2026 Mei-Juan Zhou et al. Case Reports in Infectious Diseases 
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BACKGROUND: Congenital tuberculosis (CTB), a serious and often fatal infection 
acquired in utero or during delivery, continues to pose significant challenges 
in treatment.
METHODS: We describe 2 cases of CTB treated with levofloxacin from the inpatient 
department of Anhui Provincial Children's Hospital. In addition, we performed a 
literature review and identified 18 eligible cases from 17 published case 
reports of CTB treated with levofloxacin-containing antituberculosis regimens, 
which were reported in both Chinese and English journals. These cases were 
analyzed together with our patients.
RESULTS: A total of 20 cases of CTB were analyzed. Of these, at least 80% 
(16/20) were preterm infants. The rationale for including levofloxacin in the 
antituberculosis regimen fell into 4 main categories: hepatic dysfunction 35% 
(7/20), drug resistance to first-line agents 45% (9/20), severe or disseminated 
disease, such as miliary tuberculosis or tuberculous meningitis 20% (4/20), and 
intention to avoid the ocular toxicity of ethambutol 10% (2/20). The indications 
were not mutually exclusive, as some patients had more than 1 reason for 
receiving levofloxacin. Excluding one case with unevaluable outcomes, treatment 
was effective in 18 of the remaining 19 cases (94.74%). Notable outcomes among 
responders included 1 child with mild developmental delay and hearing loss. One 
patient (5.26%) died. No definitive levofloxacin-associated articular cartilage 
damage or other severe adverse reactions were reported in any of the 18 
patients. Likewise, no articular cartilage abnormalities were detected during 
follow-up in our 2 in-house cases.
CONCLUSIONS: We suggest that levofloxacin be considered for inclusion in 
combination regimens for CTB under strict therapeutic drug monitoring in 
specific clinical scenarios. These include severe antituberculosis drug-induced 
liver injury, resistance to first-line agents, critical illness such as miliary 
or meningeal disease, and when the ocular toxicity risk of ethambutol must be 
avoided.
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Mycobacterium tuberculosis (M. tuberculosis, Mtb) is an intracellular bacterium 
persisting in macrophages, which can cause chronic infection and drug 
resistance. To address transmembrane limitation and improve treatment accuracy, 
we employed the Photorhabdus virulence cassette (PVC), a typical bacterial 
extracellular Contractile Injection System (eCIS), to deliver antimicrobial 
peptides (AMPs) into macrophages for intracellular mycobacteria clearance. We 
demonstrated that the survival of various intracellular mycobacteria, including 
Mycobacterium smegmatis (M. smegmatis), Mycobacterium bovis (M. bovis), M. 
tuberculosis and its isoniazid-resistant strain, can be significantly inhibited 
by PVC-mediated AMP transmembrane delivery. The engineered PVC, loaded with 
mycobacteriophage-derived AMPs and targeting alveolar macrophages (AMs) through 
binding to surface receptor CD11b, eliminated AM-dwelling mycobacteria and 
alleviated inflammation in murine infection models. Notably, the pulmonary 
mycobacterial load in M. tuberculosis H37Rv-infected mice was reduced by more 
than tenfold. In summary, this work represents a pioneering application of 
engineered PVC-based intracellular delivery of biomacromolecules into 
macrophages, providing a novel therapeutic strategy against mycobacterial 
infection.
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Mycobacterium tuberculosis complex (MTBC), the primary causative agent of 
pulmonary tuberculosis (PTB), shares pathological features with nontuberculous 
mycobacteria (NTM). Some NTM species act as opportunistic pathogens that can 
cause NTM lung disease, often leading to diagnostic confusion with PTB. Given 
the persistent global burden of tuberculosis and the rising incidence of NTM 
infections worldwide, there is an urgent need for rapid, highly sensitive 
diagnostic techniques capable of distinguishing MTBC and NTM at initial clinical 
presentation. In this study, we developed a novel diagnostic platform that 
integrates loop-mediated isothermal amplification (LAMP) with nanoparticle-based 
lateral flow biosensors (LFB), and real-time (RT) fluorescence analysis for 
simultaneous detection of MTBC and NTM. Target-specific primers were designed 
for IS6110 (MTBC-specific) and 16S rDNA (pan-mycobacterial), and the 
corresponding probes were multi-labeled: FAM-biotin/digoxigenin-biotin for LFB 
capture, and FAM-BHQ1/Cy5-BHQ2 for real-time fluorescence monitoring. After 
systematic optimization, the LFB-RT-LAMP assay performed best at 67°C for 50 
min. Analytical evaluation using genomic DNA from MTB reference strain H37Rv, 22 
mycobacterial strains, 13 clinically relevant non-mycobacterial pathogens, and 
80 respiratory specimens showed the following: (i) a limit of detection (LoD) of 
576 fg/reaction for purified MTB DNA; (ii) 100% detection rate for the tested 
mycobacteria; (iii) 100% specificity against non-target pathogens; (iv) 100% 
clinical concordance with composite diagnostic PCR-based methods; and (v) a 
turnaround time of <60 min for both LFB readout and real-time fluorescence 
monitoring. Our dual-modal LFB-RT-LAMP platform provides a diagnostic workflow 
for simultaneous MTBC detection (via IS6110) and NTM screening (via 16S rDNA) in 
a single assay. The method achieves a turnaround time of under 60 min, a 
sensitivity of 576 fg/reaction, and 100% specificity against non-mycobacterial 
pathogens, demonstrating potential for point-of-care use in clinical and field 
settings.IMPORTANCE Tuberculosis (TB) and nontuberculous mycobacteria (NTM) lung 
disease present with similar symptoms but require completely different treatment 
regimens. Rapid and accurate differentiation between these pathogens at initial 
presentation remains a critical unmet need, as current molecular tests primarily 
focus on TB and are not designed for NTM screening. In this study, we developed 
a simple, rapid, and equipment‑free diagnostic platform that distinguishes TB 
from NTM within 60 min using a lateral flow biosensor, alongside a real‑time 
fluorescence option for laboratory use. The assay simultaneously targets IS6110 
(Mycobacterium tuberculosis complex [MTBC]‑specific) and 16S rDNA 
(pan‑mycobacterial), enabling species‑level identification of MTBC and 
genus‑level screening of NTM in a single reaction, achieving 100% accuracy on 
clinical samples with a limit of detection of 576 fg (~120 genome copies) per 
reaction. This dual‑modal approach offers practical solutions for both 
well‑equipped hospitals and remote clinics, addressing a critical gap in TB and 
NTM diagnostics.
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OBJECTIVE: This study systematically evaluates the construction methods, 
predictive factors, and performance of risk prediction models for 
anti-tuberculosis drug-induced liver injury (ATB-DILI). It aims to furnish 
evidence-based evidence for early detection of East Asian individuals at high 
risk of ATB-DILI and the development of personalized clinical treatment plans.
METHODS: A comprehensive literature search was conducted to identify studies 
related to risk prediction models for ATB-DILI. Key data, including study 
population, sample size, model construction algorithms, predictive factors, and 
model discrimination, were extracted. Qualitative synthesis and systematic 
analysis were then performed.
RESULTS: A total of 26 studies comprising 31 risk prediction models (cumulative 
sample size approximately 41,734 cases) were included. Twenty studies reported 
internal validation and six reported external validation. Model discriminative 
ability varied from 0.624 to 1.0, indicating at least modest-to-excellent 
discriminatory ability. Prediction model Risk Of Bias ASsessment Tool (PROBAST) 
assessment identified only one study at low risk of bias, with all remaining 
studies rated high risk of bias. Meta-analysis yielded a pooled AUC of 0.81 for 
ATB-DILI prediction models. History of liver disease, extrapulmonary 
tuberculosis, age ≥60 years, alcohol consumption, concomitant medication use, 
retreatment, elevated AST, diabetes, and smoking were associated with higher 
ATB-DILI risk (all P < 0.05), whereas uric acid showed an inverse association (P 
< 0.05). Importantly, the observed association for non-use of hepatoprotective 
agents cannot confirm a preventive effect; these factors should inform risk 
stratification and intensified monitoring rather than guide prophylactic 
hepatoprotective therapy.
CONCLUSION: Published risk prediction models for ATB-DILI among East Asian 
populations were systematically appraised. These models yielded moderate-to-good 
discriminative performance yet showed substantial heterogeneity and high risk of 
bias, mainly due to defective missing-data processing, univariate-based 
predictor selection, insufficient outcome events, and absent external 
validation. Such methodological shortcomings may overestimate AUC values, 
especially for retrospective non-validated models. Existing ATB-DILI prediction 
models are thus of uncertain reliability and generalizability. Future 
large-sample multicenter prospective studies with standardized outcomes and 
external validation are required to develop robust clinically applicable models.
SYSTEMATIC REVIEW REGISTRATION: 
https://www.crd.york.ac.uk/PROSPERO/view/CRD420261468400, identifier 
CRD420261468400.
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Mycobacterium tuberculosis (M. tb) possesses a unique, lipid-rich cell envelope 
that is critical for virulence, drug resistance, and persistence. Here, we 
identify the PPE family protein PPE57 as a key regulator of mycolic acid 
transport and host lipid exploitation. PPE57 physically interacts with the 
essential lipid transporter MmpL3, promoting trehalose monomycolate (TMM) 
translocation, enhancing trehalose dimycolate (TDM) synthesis, and increasing 
cell wall lipid content. Site-directed mutagenesis identified G175 as a critical 
residue for PPE57-MmpL3 binding. Deletion of PPE57 reduces cell wall thickness, 
alters lipid composition, and impairs biofilm formation. Mechanistically, PPE57 
facilitates bacterial cholesterol acquisition, and during infection, activates 
the host PPAR-γ pathway in macrophages, leading to enhanced cholesterol uptake, 
lipid droplet accumulation, and increased intracellular triglyceride and 
cholesteryl ester levels. These changes provide a nutrient-rich niche that 
promotes bacterial survival and persistence. In a mouse model of infection, 
PPE57 deficiency results in reduced bacterial burden, milder lung pathology, and 
diminished lipid droplet-positive cell accumulation in lung tissues. These 
findings establish PPE57 as an essential accessory component of the MmpL3 lipid 
transport system, bridging mycobacterial cell wall assembly with host nutrient 
exploitation during persistent infection.
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Tuberculosis (TB), caused by Mycobacterium tuberculosis (Mtb), remains a major 
global health concern, particularly due to the emergence of drug-resistant 
strains. FAD-containing monooxygenase EthA activates the antitubercular prodrug 
ethionamide (ETH) in Mtb. However, the structural and functional mechanisms of 
Mtb EthA are not fully understood. Here, we report an AlphaFold2-predicted 
structural model of Mtb EthA, validated using Ramachandran analysis (91.7% 
residues in favored regions) and a ProSA Z-score of -10.96. Based on the results 
of molecular docking, site-directed mutagenesis was conducted. We found that 
R207 is required for EthA activity. Alanine substitutions at T186, S208, and 
T210 resulted in 5.8- to 7.2-fold reductions in activity. Conversely, deletion 
of three peripheral segments (residues 137-176, 315-336, and 419-460) enhanced 
activity by 1.9-, 1.5-, and 1.2-fold, respectively. These results provide a 
structural framework for EthA function and suggest that flexible peripheral 
regions may constrain catalytic activity, offering insights into ETH activation 
and potential mechanisms of drug resistance.

DOI: 10.3390/biom16091333
PMID: 42793164 [Indexed for MEDLINE]

15. Front Cell Infect Microbiol. 2026 Sep 10;16:1912652. doi: 
10.3389/fcimb.2026.1912652. eCollection 2026.

Impact of clinical sample processing time on the performance and T-cell response 
of the T-SPOT.TB assay.

Chang Y(#)(1), Ruan G(#)(1), Liu Y(2), Zhou B(1), Zhang L(1)(3)(4), Han Y(1).

Yue Chang, Guiren Ruan, Yaxu Liu, Baotong Zhou, Lifan Zhang*, Yang Han*
*CORRESPONDENCE Lifan Zhang（zhanglifan@pumch.cn，lifanzhang1982@126.com）； Yang Han（hanyang_pumch@126.com）

Author information:
(1)Department of Infectious Diseases, State Key Laboratory of Complex Severe and 
Rare Disease, Peking Union Medical College Hospital, Chinese Academy of Medical 
Sciences and Peking Union Medical College, Beijing, China.
(2)Department of Health Care, Peking Union Medical College Hospital, Chinese 
Academy of Medical Sciences, Beijing, China.
(3)Clinical Epidemiology Unit, Peking Union Medical College, International 
Clinical Epidemiology Network, Beijing, China.
(4)Center for Tuberculosis Research, Chinese Academy of Medical Sciences and 
Peking Union Medical College, Beijing, China.
(#)Contributed equally

OBJECTIVES: T-SPOT.TB, an interferon-gamma release assay (IGRA) for detecting 
Mycobacterium tuberculosis infection, requires blood processing within 4 hours, 
limiting clinical flexibility. T-Cell Xtend™ (TCX) extends permissible storage 
but is costly. This study evaluated delayed processing impacts on T-SPOT.TB 
consistency in a real-world setting.
METHODS: Outpatients undergoing T-SPOT.TB testing were prospectively enrolled. 
Samples were processed at standard timing (≤4 h), after 24-h delay with TCX, and 
after 24-h delay without TCX. Consecutive-day fresh samples served as 
within-subject reproducibility references.
RESULTS: Among 443 patients, 282 underwent 24-h delayed testing. Agreement with 
standard-timing results was 93.3% without TCX (κ=0.859) and 93.0% with TCX 
(κ=0.860), comparable to fresh-sample reproducibility (95.0%; κ=0.840; all 
p<0.001). Multivariable analysis identified initial borderline results (OR = 
15.21, p<0.001) and 24-h delay (p<0.05) as independent predictors of T-SPOT.TB 
reversion, regardless of TCX use. Antigen-well spot-forming cell (SFC) counts 
were significantly reduced after 24-h delay (p<0.001); TCX did not mitigate this 
decline (p=1.000). Positive-control SFC counts remained stable (p=0.602).
CONCLUSIONS: A 24-h processing delay demonstrated high concordance with 
standard-timing T-SPOT.TB results, supporting clinical feasibility. 
Nevertheless, borderline results and delayed processing were independently 
associated with result discordance, warranting cautious clinical interpretation.
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OBJECTIVE: The purpose of this study was to summarize the clinical, laboratory, 
endoscopic, imaging, and histopathological features of intestinal tuberculosis 
(ITB), with a focus on the clinical characteristics of ITB cases initially 
misdiagnosed as Crohn's disease (CD), to improve clinicians' understanding and 
diagnosis of ITB.
METHODS: The clinical data of patients diagnosed with ITB at the First 
Affiliated Hospital of Wannan Medical University between 1 January 2012 and 31 
December 2025 were retrospectively analyzed. Among them, six patients were 
initially misdiagnosed as having CD and were analyzed as a separate subgroup. 
All data were analyzed using descriptive statistical methods.
RESULTS: In total, 46 patients with ITB were enrolled in the study. The most 
common clinical manifestation was abdominal pain (32 cases, 69.56%), followed by 
abdominal distention (18 cases, 39.13%). The positive rates of the T-Spot assay 
for tuberculosis (T-SPOT.TB test), purified protein-derived (PPD) test, and 
chest imaging were 81.25% (26/32), 40.91% (9/22), and 39.13% (18/46), 
respectively. In the subgroup of six patients with ITB initially misdiagnosed as 
CD, all six underwent PPD and T-SPOT.TB testing, with positive rates of 50% and 
100%, respectively, indicating 50% agreement between the two diagnostic methods. 
Because ITB could not be ruled out, all six patients received diagnostic 
antituberculosis therapy and showed a favorable response.
CONCLUSION: The clinical manifestations of ITB lack specificity, and its 
endoscopic and imaging manifestations are diverse, making ITB easily confused 
with CD. In patients with a high clinical suspicion of ITB, diagnostic 
antituberculosis treatment can serve as an important auxiliary diagnostic 
method. Improving the recognition of atypical ITB cases may help reduce 
misdiagnosis and improve patient prognosis.
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OBJECTIVE: This study characterized eight-year epidemiological and clinical 
features, diagnostic performance, and drug resistance of EPTB in Fuyang, China, 
and proposed a framework to interpret its dynamic burden.
METHODS: We conducted a retrospective study of EPTB patients at Fuyang Second 
People's Hospital from January 2018 to December 2025. Demographic, clinical, and 
laboratory data were extracted from medical records. Descriptive statistics and 
chi-square tests were used to analyze epidemiological characteristics. 
Diagnostic yields of IGRA, GeneXpert MTB/RIF Ultra, and culture were compared 
based on positivity rates. Drug susceptibility testing (DST) was performed on 
culture-positive isolates. MDR was defined as resistance to at least isoniazid 
and rifampicin.
RESULTS: EPTB accounted for 28.46% (2,281/8015) of all tuberculosis (TB) cases. 
The majority of patients were aged (≥50 years, 52.78%), male (70.45%), and 
farmers (70.50%). Temporal analysis revealed a distinctive fluctuation pattern, 
with EPTB cases predominantly concentrated in 2019-2021 and 2024, which we 
interpret as reflecting a three-phase fluctuation framework. The most prevalent 
subtypes of EPTB were pleural TB (60.50%), osteoarticular TB (12.98%), lymphatic 
TB (6.97%), central nervous system (4.65%), and gastrointestinal TB (3.24%). 
IGRA showed the highest positivity rate (88.04%), significantly higher than 
GeneXpert MTB/RIF Ultra (35.60%) and culture (14.53%) (p < 0.001). Clinical 
characteristics differed across the five most common EPTB subtypes. Among the 54 
isolates that underwent DST, resistance rates were highest for isoniazid 
(14.81%) and ethambutol (11.11%). Overall, 83.33% of these tested isolates were 
fully susceptible, while 9.26% were multidrugresistant (MDR), accounting for 
55.60% of all resistant cases within this tested subset.
CONCLUSION: EPTB constitutes a significant burden, particularly among aged, 
male, and farming populations. Pleural TB is the most common form, and IGRA 
offers superior detection yield. Notably, the 2018-2025 EPTB proportion 
fluctuations fit a three-phase descriptive framework (diagnosis-driven 
ascendancy, pandemic disruption, re-equilibration), inspired by Omran's theory 
as a heuristic analogy, with breakpoints based on annual trends rather than 
statistically derived. Although overall drug resistance was low among the tested 
isolates, the presence of MDR cases in this selected sample underscores the 
importance of routine DST; however, larger unselected studies are warranted to 
validate the true population-level MDR burden.

Copyright © 2026 Li, Wang, Li, Ding, Gao and Liu.

DOI: 10.3389/fpubh.2026.1914382
PMCID: PMC13597729
PMID: 42780778 [Indexed for MEDLINE]

18. Front Med (Lausanne). 2026 Sep 9;13:1895708. doi: 10.3389/fmed.2026.1895708. 
eCollection 2026.

Neurological complication burden and in-hospital mortality in non-HIV 
tuberculous meningitis across the lifespan: a retrospective cohort study.

Zhou Y(#)(1), Wu Q(#)(2), Xiao X(3), Zhou H(4), Ouyang Y(3), Hu J(5), Wang Z(5), 
Zeng W(3).

Yanhua Zhou, Qiong Wu, Xiangzhi Xiao, Huashan Zhou, Yan Ouyang, Jue Hu, Zhen Wang, Wengao Zeng*
*CORRESPONDENCE Wengao Zeng，wgz9988@163.com

Author information:
(1)Department of Otorhinolaryngology, The Second Hospital of Changsha (West 
Branch of Changsha Hospital for Maternal & Child Health Care), Changsha, Hunan, 
China.
(2)Department of Neurosurgery, The Affiliated Changsha Central Hospital, 
Hengyang Medical School, University of South China, Changsha, Hunan, China.
(3)Department of Neurology, The Second Hospital of Changsha (West Branch of 
Changsha Hospital for Maternal & Child Health Care), Changsha, Hunan, China.
(4)Department of Pathology, The Second Hospital of Changsha (West Branch of 
Changsha Hospital for Maternal & Child Health Care), Changsha, Hunan, China.
(5)Department of Neurology, The Affiliated Changsha Central Hospital, Hengyang 
Medical School, University of South China, Changsha, Hunan, China.
(#)Contributed equally

BACKGROUND: Tuberculous meningitis (TBM) is a severe form of extrapulmonary 
tuberculosis and is frequently complicated by neurological injury. Existing 
studies have usually evaluated individual complications or admission-based 
prognostic models, whereas cumulative neurological complication burden 
documented across a hospitalization remains poorly characterized in non-human 
immunodeficiency virus (HIV) cohorts spanning pediatric and adult patients. We 
evaluated whether neurological complications present at admission or documented 
later during the index hospitalization were associated with in-hospital 
mortality.
METHODS: We conducted a single-center retrospective cohort study of non-HIV TBM 
patients hospitalized between October 1, 2013, and January 1, 2024. Potentially 
eligible cases were screened using electronic health records and 
discharge-diagnosis systems and confirmed by chart review. TBM diagnostic 
certainty was retrospectively harmonized according to the Marais uniform 
research case definition. The primary five-component neurological complication 
burden score included hydrocephalus, documented acute seizures, cerebral 
infarction, cerebral hemorrhage, and elevated intracranial pressure (ICP). 
Components could be present at admission or first documented later during the 
index hospitalization. Among non-survivors, chart review confirmed that no 
burden-score neurological complication was first documented within the final 
48 h before death. Logistic regression and exploratory model-performance 
analyses were performed using complete-case data.
RESULTS: Among 1,574 non-HIV TBM patients, including 211 children/adolescents 
(≤18 years) and 1,363 adults (>18 years), 187 (11.9%) died during 
hospitalization. Mortality increased across primary five-component burden 
categories: 8.8% for 0 components, 13.3% for 1 component, 20.3% for 2 
components, and 34.5% for ≥3 components. In adjusted models, documented acute 
seizures [adjusted odds ratio [aOR] 4.10; 95% confidence interval [CI], 
2.43-6.90], hydrocephalus (aOR 3.06; 95% CI, 1.92-4.88), and elevated ICP (aOR 
1.48; 95% CI, 1.03-2.11; P = 0.032) were independently associated with 
mortality. Adding neurological burden to the base model improved discrimination 
modestly (area under the curve from 0.596 to 0.652; DeLong P = 0.002), with 
acceptable calibration; exploratory decision curve analysis showed generally 
small between-model differences in net benefit.
CONCLUSIONS: Cumulative neurological complication burden encompassing components 
present at admission or documented later during hospitalization was associated 
with stepwise increases in in-hospital mortality among non-HIV TBM patients 
across the lifespan. Hydrocephalus, documented acute seizures, and elevated ICP 
were key mortality-associated factors. The score should be interpreted as a 
study-developed summary of hospitalization-period neurological severity rather 
than as a baseline prediction model, causal exposure, or externally validated 
prognostic score.
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BACKGROUND: Mycobacterium abscessus (M. abscessus), a rapidly growing 
non-tuberculous mycobacterium (NTM), rarely causes extrapulmonary disease 
involving more than one serosal compartment.
CASE PRESENTATION: An 83-year-old man developed intermittent fever about 6 weeks 
after coronary stent implantation. Multiple antibiotics were ineffective, and he 
was admitted for fever of unknown origin. Echocardiography showed newly 
developed pericardial adhesion with echocardiographic changes suggestive of 
possible early constrictive physiology. These were absent on the echocardiogram 
performed on the day of percutaneous coronary intervention. During admission, he 
underwent surgery for mechanical small-bowel obstruction, in which dense omental 
adhesions were found. With no prior abdominal surgery, the synchronous 
pericardial, pleural, and peritoneal abnormalities raised suspicion of a 
systemic inflammatory or infectious process. A single blood-culture draw at the 
outside hospital grew coagulase-negative staphylococcus, but blood cultures 
repeated after admission and a bone-marrow culture were negative. Blood 
metagenomic next-generation sequencing (mNGS) detected M. abscessus at very low 
abundance (three species-level reads, below the ≥8-read threshold), reported as 
a suspected organism. Temperature improved during the administration of agents 
with recognized activity against M. abscessus (linezolid, tigecycline) and 
relapsed during the administration of β-lactams not active against this 
organism. Integrating the clinical course, treatment response, and consultation 
from a tuberculosis specialty hospital, a clinically suspected diagnosis of M. 
abscessus infection supported by mNGS was made, although microbiological 
confirmation was not obtained. Temperature normalized on tigecycline and the 
patient's condition improved, and he was transferred for continued anti-NTM 
therapy. He was subsequently lost to follow-up, and therefore, the long-term 
outcome is unknown.
CONCLUSION: We report a rare presentation of suspected M. abscessus-associated 
polyserositis following coronary stenting, in which mNGS provided the etiologic 
clue when cultures were unrevealing. NTM should be considered in older patients 
with unexplained fever after cardiovascular intervention. Low-abundance mNGS 
results, although below reporting thresholds, may be clinically meaningful when 
interpreted alongside the clinical course and treatment response, while 
remaining open to contamination and misclassification. NTM-associated 
myeloperoxidase-antineutrophil cytoplasmic antibody positivity is non-specific 
and must be distinguished from primary vasculitis.
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PURPOSE: Tuberculous meningitis (TBM) is a severe extrapulmonary tuberculosis 
with high mortality and neurological sequelae, while the role of gut microbiota 
and its metabolites in TBM pathogenesis remains poorly understood. This study 
aimed to characterize gut microbiota alterations in TBM patients and elucidate 
the "microbiota-metabolite-gene" regulatory axis.
METHODS: Fecal samples from 11 TBM patients and 11 healthy controls were 
subjected to 16S rRNA sequencing. Core target genes were identified via 
differential expression screening, machine learning, immune infiltration 
analysis and gene set enrichment analysis based on the public GSE40586 dataset. 
The regulatory axis was constructed by database prediction and molecular 
docking, and the regulatory effect was verified by in vitro functional assays in 
THP-1-derived macrophages.
RESULTS: TBM patients exhibited significant gut dysbiosis. Two core genes 
(PIK3CB and JAK2) were identified, which were positively correlated with 
pro-inflammatory immune cells and enriched in bacterial infection pathways. The 
constructed regulatory axis showed that upregulated gut bacteria produced bile 
acid metabolites targeting PIK3CB/JAK2, with strong binding affinity verified by 
molecular docking. In vitro experiments verified that CDCA dose-dependently 
upregulated PIK3CB and JAK2 expression and promoted pro-inflammatory activation 
of macrophages, while silencing of target genes significantly reversed this 
effect.
CONCLUSION: This study identifies a "gut microbiota-bile acid-PIK3CB/JAK2" 
regulatory axis in TBM, thus providing novel insights into gut-brain crosstalk 
and potential diagnostic biomarkers and therapeutic targets.
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OBJECTIVE: To compare peripheral blood immune-inflammatory profiles between 
patients with pulmonary tuberculosis complicated by central nervous system 
tuberculosis (PTB + CNS-TB) and those with pulmonary tuberculosis alone (PTB), 
and to identify laboratory parameters associated with disease severity in PTB + 
CNS-TB.
METHODS: This retrospective study included 4,829 inpatients with tuberculosis 
(January 2018-March 2026), comprising a PTB group (n = 4,578) and a PTB + CNS-TB group (n = 251). Propensity score matching (1:4) was performed using sex, age, body mass index, albumin, and hemoglobin, yielding 246 PTB + CNS-TB patients and 954 matched PTB controls. PTB + CNS-TB cases were further stratified by Medical Research Council (MRC) grading (Grade I: n = 165; Grades II-III: n = 86). Covariate-adjusted analyses with FDR correction were used to screen 
severity-associated parameters; LASSO and Firth's logistic regression were 
applied to identify mutually independent factors and to construct a severity 
assessment model.
RESULTS: After matching, PTB + CNS-TB patients exhibited a distinct 
bidirectional pattern characterized by reduced peripheral lymphocyte counts and 
lower peripheral T-cell counts (CD3+, CD4+, and CD8+) and CD45+ lymphocytes 
counts, alongside increased neutrophil-related inflammatory indices (including 
neutrophil count, neutrophil-to-lymphocyte ratio, platelet-to-lymphocyte ratio, 
and systemic immune-inflammation index) (all P < 0.05). Within the PTB + CNS-TB 
cohort, severe disease was associated with higher white blood cell and 
neutrophil-related measures (notably NEU% and NLR) and more pronounced 
cerebrospinal fluid (CSF) abnormalities, particularly elevated CSF protein and 
decreased CSF chloride, whereas peripheral T-cell subset parameters did not 
differ significantly by severity. Multivariable modeling identified CSF protein, 
NEU%, and albumin as mutually independent factors associated with severe 
disease. A combined model including these three markers showed good internal 
discrimination (AUC = 0.772; bootstrap-corrected AUC = 0.767) and calibration.
CONCLUSIONS: PTB + CNS-TB is associated with reduced peripheral 
lymphocyte/T-cell subset counts accompanied by heightened a 
neutrophil-predominant inflammatory profile. Among PTB + CNS-TB patients, 
disease severity shows a closer association with neutrophil-related indices and 
routine CSF parameters, particularly CSF protein, than with peripheral T-cell 
subset counts. A model incorporating NEU%, CSF protein, and albumin may aid in 
severity assessment.
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Tracheobronchial tuberculosis is a special type of pulmonary tuberculosis that 
poses significant diagnostic challenges due to its nonspecific clinical and 
radiological manifestations. The tumorous subtype of tracheobronchial 
tuberculosis is particularly rare and carries a variable clinical course with 
risk of airway stenosis. A 21-year-old male presented with acute-onset cough, 
chest tightness, and fever. Chest CT revealed a large obstructive endobronchial 
mass in the left main bronchus and left upper lobe bronchus, initially 
misdiagnosed as an airway tumor. Given the severe airway obstruction, the 
patient underwent bronchoscopic resection of the endobronchial mass for 
diagnosis and symptom relief. Histopathological analysis of the resected mass 
and molecular testing of bronchoalveolar lavage fluid confirmed tumorous 
tracheobronchial tuberculosis complicated with infiltrative pulmonary 
tuberculosis. The patient received individualized anti-tuberculosis therapy 
tailored to bronchoscopic findings, and follow-up chest CT showed marked lesion 
regression without complications such as bronchial stenosis. Tumorous 
tracheobronchial tuberculosis is an unusual, easily misdiagnosed subtype with a 
potentially severe prognosis, and it must be carefully considered in the 
differential diagnosis of endobronchial masses. Timely diagnosis and early 
initiation of anti-tuberculosis therapy are critical for achieving uncomplicated 
healing, as demonstrated by this patient's favorable outcome.
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BACKGROUND: Tuberculous meningitis (TBM) is the most severe and fatal form of 
tuberculosis (TB). Linezolid (Lzd), a key oxazolidinone with excellent central 
nervous system penetration, is widely used for TBM but is limited by significant 
adverse events (AEs). Contezolid (Czd), a next-generation oxazolidinone 
structurally optimized from Lzd, has shown promising potential. However, 
clinical evidence for its use in TBM remains limited to isolated case reports.
METHODS: We conducted a retrospective study of TBM patients treated with Czd- or 
Lzd-containing regimens. Patients were categorized into two groups: the Czd 
group (n=16, including 9 patients who switched from Lzd to Czd due to Lzd 
intolerance) and the Lzd group (n=32). We analyzed treatment outcomes, including 
Cerebrospinal fluid (CSF) parameters, imaging findings, and CSF culture 
conversion, as well as safety outcomes in both groups.
RESULTS: No AEs were observed in the Czd group, and hematological parameters 
remained stable. All Lzd-related AEs completely resolved after switching to Czd 
in the Lzd-to-Czd group. In the Lzd group, 68.75% experienced AEs, with 34.38% 
requiring dose reduction and 21.88% discontinuing treatment. Treatment outcomes 
were favorable in both groups: all 48 patients achieved clinical symptom 
improvement, with CSF Mtb culture conversion rates of 100% (Czd) vs. 93.33% 
(Lzd), and radiological improvement in 81.25% of patients in both groups. No 
significant differences were found in CSF parameter trends between the two 
groups (all P > 0.05).
CONCLUSION: Czd represents an effective salvage strategy for Lzd intolerance and 
may prevent severe AEs while maintaining efficacy comparable to Lzd. These 
findings support Czd as a valuable alternative for TBM treatment.
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BACKGROUND: Paucibacillary pulmonary tuberculosis (PTB) is diagnostically 
challenging because molecular assays are inherently insensitive at sub-threshold 
bacillary loads. The incremental value of T-SPOT.TB-a host immune-response assay 
(an ELISPOT-based interferon-γ release assay, IGRA)-combined with molecular 
testing in this setting is not well established.
METHODS: In this single-center, STARD 2015-compliant prospective 
diagnostic-accuracy study at a regional general hospital (January 2021-December 
2023), adults with suspected smear-negative PTB underwent simultaneous GeneXpert 
MTB/RIF, in-house IS6110 TB-DNA real-time PCR, and T-SPOT.TB. Each participant 
was classified as PTB or non-PTB by a blinded three-member panel using a 
reference standard with two PTB-confirmation routes-microbiological (positive 
mycobacterial culture) or clinical (compatible clinicoradiological presentation 
plus documented response to standard anti-TB therapy at 6 months); participants 
meeting neither route were non-PTB. Performance was quantified by sensitivity, 
specificity, predictive values, likelihood ratios, and balanced accuracy 
([sensitivity + specificity]/2). Paired comparisons used the McNemar exact test 
with Bonferroni correction. No a priori sample-size calculation was performed; 
analyses are exploratory.
RESULTS: Among 78 participants [PTB n = 44 (microbiological n = 33, clinical n = 
11); non-PTB n = 34], T-SPOT.TB had the highest individual sensitivity (79.5%; 
95% CI 65.5-88.8%) and balanced accuracy (0.780; 0.681-0.872), versus GeneXpert 
(29.5%; 0.618) and TB-DNA PCR (31.8%; specificity 100%; 0.659). Under a parallel 
(any-positive) rule, TB-DNA PCR + T-SPOT.TB showed the highest balanced accuracy 
observed in this cohort (0.826; 0.734-0.907; sensitivity 88.6%, specificity 
76.5%; the sensitivity gain over T-SPOT.TB alone did not reach statistical 
significance, exact McNemar p = 0.125). The triple combination did not improve 
discrimination (0.796). T-SPOT.TB was the sole positive assay in 21/44 (47.7%) 
confirmed PTB cases.
CONCLUSION: In this exploratory single-center cohort, T-SPOT.TB contributed 
unique diagnostic information (47.7% exclusive detection) not captured by 
molecular assays. TB-DNA PCR + T-SPOT.TB showed the highest observed balanced 
accuracy, but, given the single-center design and absence of a priori powering, 
this is hypothesis-generating and requires confirmation in adequately powered, 
multicenter studies before any clinical recommendation. Where available, Xpert 
MTB/RIF Ultra is the preferred first-line molecular assay and should be 
prioritized, in combination with T-SPOT.TB, in future prospective evaluation.
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BACKGROUND: The slow-growing, fastidious nature of Nocardia species makes rapid 
molecular tools essential for diagnosis. Although the GeneXpert MTB/RIF assay 
targets Mycobacterium tuberculosis (MTB), the cross-reactivity of its Probe C 
with Nocardia has not previously been characterized.
METHODS: We retrospectively analyzed 14,141 non-duplicate clinical samples from 
February 2020 to June 2023. Probe C reactivity was first assessed against 
Nocardia culture results. To investigate the molecular basis, we subsequently 
compared the rpoB target region of Probe C with the genomes of 1082 Nocardia 
strains from the NCBI database.
RESULTS: Probe C showed species-specific reactivity, failing to detect many 
clinically prevalent species. Among culture-positive Nocardia isolates, Probe C 
detected 10 of 17 N. cyriacigeorgica (Ct range: 32.8-39.2), 1 of 2 N. asiatica 
(Ct: 39), and 2 of 8 N. abscessus (Ct range: 30.5-38.7). Notably, the most 
frequently isolated species, N. farcinica (59 isolates), showed no Probe C 
reactivity. The overall sensitivity of Probe C among all culture-confirmed 
nocardiosis cases was only 13.4% (13/97); even among the subset of 
cross-reacting species, it reached only 48.1% (13/27), highlighting its 
inadequacy as a standalone diagnostic test. In the full MTB-negative cohort, the 
Probe C-positive rate was just 0.27% (38/14,141), with 25 of those 38 signals 
lacking culture confirmation. Genome alignment confirmed 100% identity between 
the rpoB sequences of reactive Nocardia strains and the Probe C target region.
CONCLUSION: Probe C is the first MTB-targeted tool demonstrated to cross-react 
with Nocardia via rpoB homology, with genomic evidence ruling out other genetic 
sources. However, given the low overall sensitivity of Probe C among all 
culture-confirmed nocardiosis cases, the restricted species spectrum, and the 
lack of molecular confirmation for most positive signals at high Ct values, an 
isolated Probe C-positive result in an MTB-negative sample should be regarded as 
a suggestive, non-diagnostic ancillary hint that warrants Nocardia-specific 
confirmatory testing rather than as a diagnostic finding.
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