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The emergence of multidrug-resistant (MDR) and extensively drug-resistant (XDR) 
Mycobacterium tuberculosis strains highlights the requirement for new 
therapeutic targets and antitubercular chemotypes. CysA2, a sulfur transferase 
that participates in sulfur metabolism and redox homeostasis, is a relatively 
underexplored therapeutic target. Here we used an integrated computational 
approach to discover potential small molecule inhibitors of CysA2. This led to 
prioritization of 448 candidates for MM-GBSA rescoring from the > 448,000 
compounds screened, where the binding free energies ranged from -68.57 to 
-14.10 kcal/mol, compared to -16.25 kcal/mol for the reference ligand 
S-nitrosoglutathione (GSNO). The best candidates were F0808-0813, F1631-0176 and 
F2532-0240 with MM-GBSA binding energies of -68.57, -62.98 and -61.46 kcal/mol, 
respectively. Further 500 ns molecular dynamics simulations showed particularly 
favorable dynamic behavior for F0808-0813 and F2532-0240, while F1631-0176 
displayed comparatively higher ligand mobility and conformational variability. 
F2532-0240 displayed the most favorable overall dynamic profile, including 
stable conformational sampling and the lowest superimposition RMSD (0.771 Å) of 
the investigated systems. The DFT analysis further confirmed the electronic 
stability of F0808-0813 and F2532-0240, with HOMO-LUMO gaps of 4.517 and 
4.000 eV, respectively, versus 3.025 eV for GSNO. QM/MM analysis further 
supported accommodation of prioritized ligands in the binding environment of 
CysA2. Taken together, the results point to F2532-0240 and F0808-0813 as the top 
CysA2-directed candidates for further experimental validation and 
structure-guided anti-tubercular drug development.
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A man in his early 60s with previously well-controlled hypertension developed 
sudden deterioration in blood pressure control 2 weeks after starting 
isoniazid-rifampin therapy for latent tuberculosis infection. His blood pressure 
had previously been stable on an angiotensin receptor blocker and a calcium 
channel blocker. He presented with a headache and newly uncontrolled 
hypertension. Rather than representing progression of essential hypertension, 
the deterioration was temporally associated with rifampicin-induced cytochrome 
P450 enzyme induction. Rifampin is a potent inducer of CYP3A4 and can reduce 
plasma concentrations of calcium channel blockers such as amlodipine by up to 
approximately 80%, substantially diminishing their antihypertensive effect. 
Blood pressure improved after escalation of antihypertensive therapy while 
antituberculosis treatment continued without interruption. This case highlights 
the importance of structured medication review when evaluating sudden loss of 
blood pressure control in primary care.
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We report a case of a middle-aged man with no known comorbidities who presented 
with a 1-month history of fever, dry cough, weight loss and progressively 
worsening breathlessness.Initial investigations revealed declining haemoglobin, 
white blood cell and platelet levels, while a chest CT showed diffuse 
ground-glass opacities and a small pneumothorax. The patient was diagnosed with 
Evans syndrome (the co-occurrence of warm autoimmune haemolytic anaemia and 
bicytopenia) after a positive direct Coombs test and other haematological 
markers. Despite starting steroids, his fever persisted, leading to a further 
diagnosis of secondary haemophagocytic lymphohistiocytosis (HLH) after 
fulfilling six of eight HLH-2004 diagnostic criteria. Ultimately, disseminated 
tuberculosis was identified as the underlying trigger via endobronchial 
ultrasound-guided transbronchial needle aspiration of mediastinal lymph nodes. 
The patient successfully recovered following a combined treatment of 
anti-tubercular therapy and steroids.
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A woman in her mid-30s presented with a 3-month history of dry cough, profound 
weight loss and anorexia. Evaluation revealed pulmonary tuberculosis 
microbiologically confirmed by bronchoalveolar lavage cartridge-based nucleic 
acid amplification testing (CBNAAT) together with histopathological evidence 
from endobronchial biopsy, with extensive dissemination involving the pleura, 
pericardium, peritoneum, omentum, liver and colon. Bronchoscopy demonstrated 
multiple nodular endobronchial lesions while bronchoalveolar lavage CBNAAT 
detected Mycobacterium tuberculosis without rifampicin resistance. Endobronchial 
biopsy showed granulomatous inflammation consistent with tuberculosis. The 
patient was HIV-negative and non-diabetic but had severe protein-energy 
malnutrition, with a body mass index of 12.9 kg/m². Cutaneous lesions over the 
extremities initially raised suspicion of vasculitis; however, autoimmune 
evaluation including antinuclear antibody testing and serum 
angiotensin-converting enzyme levels was unremarkable. The clinical course was 
further complicated by antitubercular therapy-induced hepatitis and severe left 
ventricular systolic dysfunction, necessitating modification of therapy. This 
case highlights the protean manifestations of disseminated tuberculosis, the 
diagnostic value of bronchoscopy and molecular testing in sputum smear-negative 
disease and the challenges of management in severely malnourished individuals.
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Extrapulmonary tuberculosis (EPTB) represents a substantial proportion of 
tuberculosis cases, particularly among people living with HIV. Tuberculous 
lymphadenitis is one of the most common forms of EPTB and represents a condition 
in which the lymph node functions both as an immune-organizing site and a focus 
of Mycobacterium tuberculosis (Mtb) infection. Although peripheral blood 
biomarkers are frequently used to investigate immune responses in tuberculosis, 
they may not accurately reflect immunological processes occurring at the site of 
disease. In this study, we aimed to characterize and compare systemic and local 
inflammatory responses in individuals with suspected lymph node tuberculosis. We 
conducted a case-control study including 24 individuals undergoing lymph node 
biopsy for pathological lymphadenopathy at the National Institute of Infectious 
Diseases Evandro Chagas (Fiocruz), Brazil. Eleven participants were diagnosed 
with tuberculous lymphadenitis (45.8%) and thirteen served as non-TB controls 
(54.2%). Paired plasma and lymph node interstitial fluid samples were collected, 
and concentrations of 29 cytokines, chemokines, and growth factors were 
quantified using multiplex Luminex assays. Statistical analyses included 
non-parametric comparisons, hierarchical clustering, Spearman correlation-based 
network analysis, and canonical correlation analysis to evaluate inflammatory 
profiles and immune network organization. Plasma inflammatory profiles did not 
distinguish EPTB cases from controls. In contrast, lymph node samples from EPTB 
participants exhibited significantly higher concentrations of IL-8, IL-3, and 
IL-5 and reduced IL-10 levels. Network analyses of correlations between protein 
concentrations revealed dense and highly interconnected inflammatory networks in 
plasma, centered on IL-6, IFN-α2, and IL-12p70, whereas lymph node networks were 
sparser and dominated by TNF-α and IL-1 family cytokines. Cross-compartment 
analysis identified associations between systemic mediators, particularly TNF-β 
and IL-7, and pro-inflammatory signals in lymph nodes. Additionally, HbA1c 
levels were correlated with concentrations of multiple inflammatory mediators, 
particularly within lymph nodes. Together, these findings indicate that 
tuberculous lymphadenitis is characterized by marked compartmentalization of 
immune responses, emphasizing the importance of tissue-level immune profiling 
for understanding EPTB pathogenesis.
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INTRODUCTION AND IMPORTANCE: Tuberculosis (TB) is a chronic infectious disease 
that can affect multiple anatomical sites. Although involvement of the 
maxillofacial region is rare, mandibular lymph node TB is particularly uncommon 
and may pose diagnostic challenges.
CASE PRESENTATION: An 11-year-old male patient presented with a persistent 
swelling on the right side of the mandible for 8 months. Initial clinical 
assessment suggested a benign condition, and multiple courses of antibiotics 
failed to produce improvement. Histopathological examination following surgical 
intervention revealed granulomatous inflammation with caseating necrosis, 
consistent with TB. The patient was successfully treated with antitubercular 
therapy without the need for extensive surgical management.
CLINICAL DISCUSSION: Extrapulmonary TB, especially in the maxillofacial region, 
is difficult to diagnose due to nonspecific clinical and radiographic features. 
Persistent swellings that do not respond to conventional treatment should raise 
suspicion for TB. Histopathological evaluation plays a key role in confirming 
the diagnosis.
CONCLUSION: TB should be considered in the differential diagnosis of atypical 
mandibular swellings in children. Early diagnosis and appropriate management are 
essential to avoid unnecessary treatments and ensure favorable outcomes.
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INTRODUCTION AND IMPORTANCE: Gastrointestinal tuberculosis predominantly affects 
the ileocecal region, while isolated left colonic involvement remains rare. Its 
nonspecific clinical, radiological, and endoscopic features frequently mimic 
colorectal cancer or inflammatory bowel disease, making diagnosis challenging. 
Acute large bowel obstruction secondary to left colonic tuberculosis is uncommon 
and may necessitate emergency surgery before a definitive diagnosis is made. 
Histopathological examination remains essential for confirmation, and early 
recognition allows prompt anti-tuberculous treatment with favorable outcomes. We 
report a rare case of left colonic tuberculosis presenting as acute colonic 
obstruction mimicking colorectal malignancy.
CASE PRESENTATION: A 30-year-old woman with no significant past medical history 
presented with colonic obstruction after 6 months of diffuse abdominal pain. CT 
imaging revealed a stenosing thickening of the sigmoid colon causing large-bowel 
obstruction, initially suggestive of colorectal malignancy (Fig. 1). The patient 
underwent a proximal diverting colostomy followed by an oncologic sigmoid 
colectomy with primary anastomosis (Fig. 2). Histopathological examination of 
the surgical specimen established the diagnosis of colonic tuberculosis (Fig. 
3). Anti-tuberculous therapy was initiated, with a favorable clinical outcome 
after 1 year of follow-up.
CLINICAL DISCUSSION: Colonic tuberculosis is a rare form of gastrointestinal 
tuberculosis, with isolated left-sided involvement being exceptionally uncommon. 
Its clinical presentation is nonspecific and may mimic colorectal cancer, 
inflammatory bowel disease, or diverticulitis, making diagnosis challenging. 
Acute large-bowel obstruction is a particularly rare presentation and often 
necessitates emergency surgical management before a definitive diagnosis is 
established. Radiological findings are not specific and frequently overlap with 
those of colorectal malignancy. Histopathological examination remains the gold 
standard for diagnosis, although preoperative confirmation is often difficult in 
pseudotumoral forms. While anti-tuberculous therapy is the cornerstone of 
treatment, surgery is indicated in complicated cases such as obstruction or when 
malignancy cannot be excluded. This case emphasizes the importance of 
considering colonic tuberculosis in the differential diagnosis of left-sided 
colonic strictures and acute bowel obstruction, especially in endemic areas, to 
enable early diagnosis and appropriate management.
CONCLUSION: Left colonic tuberculosis is a rare cause of acute colonic 
obstruction that can mimic colorectal cancer. Because clinical and imaging 
findings are nonspecific, diagnosis is often delayed. Histopathology is 
essential for confirmation, and early diagnosis enables prompt anti-tuberculous 
treatment and helps avoid unnecessary surgery.
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Whole-blood gene expression has the potential to become an affordable 
alternative for the diagnosis of pulmonary tuberculosis (TB). Through an 
immune-based gene expression profile via the NanoString platform, we previously 
identified 12 genes from whole blood that distinguished active TB from other 
pulmonary diseases. Here, we performed a three-phase diagnostic test evaluation 
to determine the scientific validity and analytical and clinical performance of 
these 12 previously identified genes in accurately diagnosing active TB. We 
further employed binary classification machine learning models to assess and 
evaluate transcriptional signatures. Samples from 175 adults were included in 
the study. During phase one, we assessed the expression of 12 genes in 10 TB 
patients and 9 healthy controls. Elevated expression of FCGR1A, GBP5, PDCD1LG2, 
and IRAK3 was observed in TB patients compared with healthy controls (p 
value < 0.05). The analytical performance of these four genes was evaluated in a 
cohort of 100 symptomatic respiratory volunteers screened for TB, comprising 35 
tuberculosis patients and 65 non-tuberculosis controls. The expression of 
FCGR1A, PDCD1LG2, and GBP5 consistently distinguished patients from both groups, 
with an area under the ROC curve (AUC) ≥ 0.75. These genes were combined into 
three transcriptional signatures (FCGB-2TB, FPG-3TB, and FCPD-2TB), which 
demonstrated good performance in a pilot clinical validation study phase 
(N = 56; sensitivity > 77%, specificity > 94%). The present analysis allowed the 
discovery of RT‒qPCR-based signatures for TB diagnosis. These signatures could 
serve as affordable alternatives for TB diagnosis at primary care centers.
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BACKGROUND: Neurotuberculosis is a severe form of extrapulmonary tuberculosis 
causing significant morbidity and mortality.
PURPOSE: To compare the imaging phenotypes of adult and pediatric populations 
with CNS tuberculosis through a quantitative meta-analysis, and to characterize 
the broader spectrum of neurotuberculosis radiological findings through a 
systematic review emphasizing standard and advanced imaging techniques.
DATA SOURCES: A systematic search was conducted across Embase, LILACS, PubMed, 
and Scopus databases.
STUDY SELECTION: Following PRISMA guidelines, observational studies detailing CT 
and MRI findings in CNS tuberculosis were included.
DATA ANALYSIS: Screening and data extraction were conducted using Rayyan and R 
software. Random-effects meta-analyses calculated pooled prevalence estimates 
(95% CI) stratified by age (adult vs. pediatric).
DATA SYNTHESIS: From 91 studies (5,955 patients) in the systematic review, 32 
low-risk-of-bias studies (1,675 patients: 24 adult, 1,415 patients; 8 pediatric, 
260 patients) were meta-analyzed. Weighted mean age (by study sample size) was 
approximately 32.0 years in adults (23/24 studies reporting age; N=1,301) and 
6.0 years in children (8/8 studies; N=260). Pooled prevalence estimates were 
numerically higher in pediatric than adult cohorts for meningovascular 
complications, including leptomeningeal enhancement (89% vs. 61%), hydrocephalus 
(81% vs. 36%), and brain infarctions (65% vs. 33%, with greater proportional 
cortical involvement). Tuberculomas showed similar prevalence (∼60%, 
predominantly multiple). Advanced MRI modalities (DWI, 1H-MRS, vessel wall 
imaging) provided detailed lesion characterization. Spinal involvement was 
evaluated almost exclusively in adults, precluding a quantitative comparative 
meta-analysis due to sparse pediatric spinal data.
LIMITATIONS: High heterogeneity across primary studies, geographic concentration 
in endemic regions, and insufficient pediatric spinal data.
CONCLUSIONS: Neurotuberculosis imaging phenotypes differed numerically by age 
group, with pediatric cases showing a higher pooled burden of meningovascular 
complications. While intracranial age-stratified differences were established, 
comparative spinal analysis was limited by sparse pediatric data.
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Tuberculosis (TB) care and prevention have long relied on the assumption that 
individuals with the disease will seek care once they become aware of symptoms. 
However, national prevalence surveys show that nearly half of bacteriologically 
confirmed TB cases report no symptoms at screening, challenging this paradigm. 
The World Health Organization (WHO) now recognizes asymptomatic TB as part of 
the disease spectrum and promotes symptom-agnostic screening strategies to 
identify and treat these individuals. Evidence suggests that asymptomatic TB 
could be contributing to transmission, although further research is needed. 
While defining symptom status remains imprecise, individuals with asymptomatic 
TB present distinct diagnostic and treatment challenges. Asymptomatic pulmonary 
TB typically involves more limited disease, lower bacillary burden, and 
difficulty producing sputum, reducing the sensitivity of current sputum-based 
tests. Novel diagnostic approaches, including alternative sampling and molecular 
tools, are under development. Treatment uptake and adherence are another 
concern, as individuals feel well and derive no immediate symptomatic benefit, 
increasing the risk of poor initiation and completion. Addressing these gaps 
through improved diagnostics, shorter and better-tolerated regimens, and 
enhanced treatment support is essential. Recognizing and targeting asymptomatic 
TB is critical to interrupt transmission and accelerate progress toward global 
TB elimination.
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Recent advances in the development and deployment of antituberculosis drugs have 
been underpinned by an improved understanding of their 
pharmacokinetic-pharmacodynamic behavior in the complex context of tuberculosis 
disease in the host. New information from novel technologies has helped to 
clarify aspects of drug distribution and action, which contribute to the 
critical clinical phenomena of persistence and resistance in Mycobacterium 
tuberculosis (Mtb), while effective integration of these data through 
quantitative pharmacology tools has facilitated more rational decision-making in 
preclinical and clinical drug development. This new framework permits a much 
more extensive and efficient evaluation of the space of novel and repurposed 
multidrug regimens in tuberculosis with the expectation of accelerating the 
arrival of even shorter, safer, and more effective treatments in the clinic.
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Post-tuberculosis lung disease (PTLD) is an increasingly recognized consequence 
of pulmonary tuberculosis (TB) disease, affecting millions of survivors 
worldwide and imposing substantial clinical, functional, and socioeconomic 
burdens. This narrative review synthesizes current evidence across epidemiology, 
definitions, clinical phenotypes, assessment, and management, with dedicated 
consideration of children and adolescents. PTLD is common: Studies report 
abnormal spirometry in ∼60% of TB survivors and persistent, activity-limiting 
dyspnea in a sizeable minority. Outcomes are generally worse in low- and 
middle-income settings. The 2019 international consensus definition-"evidence of 
chronic respiratory abnormality attributable at least in part to prior TB"-has 
catalyzed research and service development; a newer research definition proposes 
a structured, three-domain approach (symptoms, radiology, lung function) and 
introduces "post-TB lung abnormality" for single-domain findings. PTLD 
encompasses heterogeneous patterns, including fibrosis, cavitation with chronic 
pulmonary aspergillosis risk, bronchiectasis, airflow obstruction, 
tracheobronchial stenosis, pleural disease, vascular complications, and 
pulmonary hypertension. Assessment should integrate symptom review, exercise 
capacity, oximetry, spirometry (with Global Lung Initiative [GLI] reference 
standards), and context-appropriate imaging, alongside targeted microbiology and 
echocardiography where indicated. Evidence for disease-modifying therapy remains 
limited; however, pulmonary rehabilitation improves function and symptoms, and 
selected patients may benefit from inhaled bronchodilators or surgical 
interventions. A "treatable traits" framework-spanning pulmonary, 
extrapulmonary, and behavioral risk domains-offers a pragmatic, person-centered 
strategy while high-quality trials mature. In children, TB during critical 
periods of lung development confers lasting functional and growth impacts, 
underscoring the need for age-specific screening and follow-up. We outline key 
research priorities: embedding PTLD outcomes in TB trials, standardizing 
measurement, elucidating mechanisms, evaluating host-directed therapies, and 
integrating post-TB care into routine health services.
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Although the airborne route of Mycobacterium tuberculosis has been known for 
more than 60 years, and suspected long before that, there remains controversy 
over exactly how transmission occurs and how to prevent it. From an infectious 
particle perspective, the Wells-Riley equation simplifies understanding the 
interrelationship of some but not all relevant factors, and many assumptions are 
made that we know are untrue, like steady-state, well-mixed conditions, uniform 
virulence of infectious particles, and uniform susceptibility of exposed hosts. 
The source strength of infectious individuals is an important unknown factor. 
Retrospectively, the infection rate is used to calculate the infectious dose 
generation rate (quanta/h). A recent controversy is the importance of 
presymptomatic tuberculosis (TB) and quiet breathing as opposed to 
cough-generated aerosol. Early effective treatment rapidly reduces 
infectiousness from known and presymptomatic cases but requires active screening 
of high-risk populations. Environmental controls are essential for reducing 
transmission from presymptomatic and unsuspected cases. While masks for patients 
and respirators for healthcare workers are valuable in high-risk situations 
before appropriate treatment begins, their effectiveness is limited.
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OBJECTIVES: The rifampicin and isoniazid (RIF-INH) testing provides simultaneous 
detection of RIF-INH resistance, yet its economic implications in Indonesia have 
not been evaluated. This study assessed the economic impact of implementing 
RIF-INH testing compared with rifampicin-only (RIF-only) testing.
METHODS: An economic evaluation was conducted using a decision-tree model 
simulating diagnostic and treatment pathways for 1,670,317 adults with 
presumptive pulmonary tuberculosis (TB). All TB subtypes were modeled through 
the first treatment cycle, capturing treatment success, treatment failure, 
death, and loss to follow-up (LTFU). The second cycle was limited to downstream 
consequences of isoniazid-resistant tuberculosis (Hr-TB) arising from the first 
cycle.
RESULTS: RIF-INH testing was projected to increase first-cycle direct medical 
costs by 8.1% while improving treatment success by 5.9%. Although first-cycle 
direct non-medical costs were 24.3% higher, second-cycle Hr-TB-related direct 
medical and non-medical costs were projected to be 57.3% and 61.0% lower, 
respectively, than with RIF-only testing. Probabilistic uncertainty analysis 
consistently showed lower downstream Hr-TB costs, whereas differences in 
first-cycle and total model costs remained uncertain.
CONCLUSIONS: RIF-INH testing requires higher upfront costs but may reduce 
downstream Hr-TB-related costs. However, the overall total cost difference 
remains uncertain after accounting for parameter uncertainty.
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OBJECTIVES: Mortality remains a major barrier to tuberculosis (TB) control, as 
many deaths occur shortly after diagnosis. We aimed to identify determinants of 
mortality and develop diagnosis-time risk-prediction models for patients with 
TB.
METHODS: We conducted a nationwide population-based cohort study using data from 
South Korea's public-private mix TB program, including patients diagnosed 
between January 2019 and December 2022. Two models were developed in the 
2019-2021 cohort and validated in the independent 2022 cohort: TREAT-TB, 
incorporating demographic, clinical, radiologic, and microbiological variables, 
and SCREEN-TB, based only on demographic characteristics, symptoms, and 
comorbidity data. Model performance was evaluated using the area under the 
receiver operating characteristic curve (AUC), Brier score, and calibration 
analysis.
RESULTS: Among 24,745 patients, 2,667 (10.8%) died during treatment. Nearly half 
of the deaths occurred within two months of diagnosis. Older age, lower body 
mass index, and organ-specific comorbidities, particularly cardiovascular, 
neurological, and renal diseases, were associated with mortality. TREAT-TB and 
SCREEN-TB showed similar discrimination and good calibration in the validation 
cohort (AUCs 0.807 and 0.805, respectively), with mortality increasing across 
risk scores.
CONCLUSIONS: Diagnosis-time risk stratification is feasible without radiologic 
or microbiological results and may support early triage and targeted monitoring 
within TB control programs.
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BACKGROUND: Multi-epitope-based peptide (MEBP) vaccines have emerged as 
promising alternatives to conventional vaccines for combating Mycobacterium 
tuberculosis (M.tb) infection. Current immunoinformatics-based MEBP vaccine 
design strategies typically construct a single vaccine candidate by assembling 
the selected epitopes in an arbitrary linear order, interspersed with peptide 
linkers and adjuvants. This conventional approach implicitly assumes that 
epitope order has little or no influence on vaccine performance and consequently 
characterizes only one construct from the vast combinatorial space of possible 
epitope arrangements. As a result, the majority of structurally distinct MEBP 
variants remain unexplored, precluding a systematic evaluation of how epitope 
positional rearrangement influences structural conformation, physicochemical and 
energetic properties, and predicted immunogenicity. This limitation 
substantially constrains the rational identification and optimization of more 
effective MEBP vaccine candidates against M.tb.
OBJECTIVES: The present study aims to systematically evaluate the influence of 
epitope order (positional rearrangement) on the structural stability, energetic 
profile, and predicted immunological performance of multi-target tuberculosis 
multi-epitope-based vaccine candidates (MEBPVC) using a rationally developed and 
comprehensive comparative computational workflow.
METHODS: Five target proteins were selected from an initial set of fifteen 
antigenic proteins of the M.tb H37Rv proteome based on their high antigenicity 
and minimal sequence similarity to the human proteome. From each target protein, 
the two top-ranked Dual-Trigger Epitopes (DTEs) were identified, yielding a 
total of ten DTEs. These DTEs were assembled, together with an adjuvant and 
appropriate peptide linkers, generating a representative MEBPVC. Subsequently, a 
comprehensive library comprising all 10! (3628,800) unique positional 
rearrangements from the above ten DTEs' set was computationally generated. The 
resulting MEBPVC variants were systematically screened and evaluated based on 
their predicted structural, physicochemical, energetic, and immunological 
properties to identify the most promising vaccine candidates. The top-ranked 
candidates were further characterized through molecular docking with TLR4, 
followed by 500 ns molecular dynamics simulations, MM/GBSA binding free energy 
calculations, immune response simulations, and in silico cloning to assess 
receptor-binding affinity, complex stability, immunogenic potential, and 
expression feasibility.
RESULTS: Comprehensive evaluation of all 10! (3628,800) MEBPVC variants 
demonstrated that epitope order influences the structural, energetic, 
receptor-binding, and immunological properties of MEBPVCs. Systematic screening 
identified four top-ranked candidates, with M.Tb_MEBPVC_2595872 emerging as the 
lead construct. It achieved the highest influence score (3.15) and formed a 
structurally stable TLR4 complex characterized by low RMSD (0.58 nm), low RMSF 
(0.13 nm), persistent hydrogen-bond interactions (20-27), and favorable MM/GBSA 
binding free energy (-78.22 kcal/mol). Immune simulations predicted robust 
humoral and cellular immune responses, while in silico cloning confirmed 
compatibility with the pET expression system.
CONCLUSION: The findings support our hypothesis that epitope order is a critical 
determinant of the structural, receptor-binding, and immunological properties of 
MEBP vaccine constructs and should therefore be considered an essential 
optimization parameter in computational vaccine design. Systematic generation 
and comparative evaluation of positional variants exposed the limitations of the 
conventional single-construct design strategy and enabled the identification of 
four top-ranked vaccine candidates, with M.Tb_MEBPVC_2595872 emerging as the 
most promising candidate against M.tb. Experimental validation is warranted to 
confirm the predicted immunogenicity and protective efficacy of these 
candidates.
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The treatment success rate for drug-resistant tuberculosis (DR-TB) in Indonesia 
remains below the national target. Identifying factors associated with 
unfavorable treatment outcomes is essential to inform more targeted 
interventions. This retrospective study analyzed medical records of patients 
with DR-TB who received treatment at Surabaya Haji Hospital between 2020 and 
2024. Demographic, clinical, behavioral, and treatment-related variables were 
evaluated in relation to unfavorable treatment outcomes, defined as a composite 
outcome of death, treatment failure, or loss to follow-up. Bivariate and binary 
logistic regression analyses were performed to estimate crude odds ratios and 
adjusted odds ratios (aORs) with 95% confidence intervals (95% CIs). A total of 
90 eligible patients were included in the analysis. Overall, 52 patients (57.8%) 
achieved a favorable treatment outcome (cure), whereas 38 (42.2%) experienced 
unfavorable treatment outcomes, including loss to follow-up (42.1%), death 
(34.2%), and treatment failure (23.7%). In the bivariable analysis, only a 
history of previous TB treatment was significantly associated with unfavorable 
treatment outcomes. After adjustment for diabetes mellitus and BCG vaccination 
history, previous TB treatment remained an independent predictor of unfavorable 
treatment outcomes (aOR = 11.47; 95% CI: 4.19-31.41; p<0.001). These findings 
indicate that patients with a history of previous TB treatment are at 
substantially greater risk of unfavorable treatment outcomes and underscore the 
need for closer monitoring and more comprehensive management strategies to 
improve treatment success.
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While tuberculosis (TB) propagation is multifactorial, the intersection of 
biological vulnerability (undernutrition) and cumulative life-course adversities 
is increasingly recognized as a crucial modifiable determinant. This study aimed 
to identify the independent biological, socioeconomic, behavioral, and 
life-course determinants of self-reported TB prevalence among middle-aged and 
older adults in India. We conducted a cross-sectional analysis using Wave 1 of 
the Longitudinal Ageing Study in India (LASI, 2017-18). The analytical sample 
included 59,910 adults aged 45 years and above with non-missing data on TB 
status and body mass index. The outcome was a self-reported TB diagnosis within 
the preceding 2 years. Survey-weighted logistic regression was used to examine 
factors associated with self-reported TB. Firth bias-reduced logistic regression 
was performed as a sensitivity analysis because of the low prevalence of 
self-reported TB. Overall, 550 participants (0.92%) reported TB within the 
preceding two years. Undernutrition was more common among participants with 
self-reported TB than among those without TB. In adjusted survey-weighted 
models, undernutrition, history of being bedridden for 1 month or more during 
childhood, multimorbidity, and residence in the Western region were 
independently associated with higher odds of self-reported TB. The findings were 
broadly consistent in the Firth bias-reduced sensitivity analysis. TB prevalence 
in older Indian adults is independently driven by undernourishment and the 
cumulative impact of early-life disease/deprivation, alongside the burden of 
multimorbidity. These findings underscore the need for the National TB 
Elimination Program to strengthen nutritional support and integrate TB 
prevention with comprehensive geriatric care and robust pediatric health 
investments to reduce adult vulnerability.
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Tuberculosis (TB) remains a global health threat aggravated by the emergence of 
drug-resistant strains. Mycobacterium tuberculosis promotes metabolic remodeling 
within host cells to support its survival. Type II alveolar epithelial cells 
have been established as a primary niche for bacterial infection, adherence, and 
invasion. However, compared to macrophages, metabolic interactions within these 
cells, particularly the strain-specific exploitation of host metabolism, remain 
inadequately explored. To address this, we integrated intracellular bacterial 
growth and host cell viability assays with C-based proteinogenic amino acid 
kinetics to gain insights into metabolic changes in A549 alveolar epithelial 
cells infected with laboratory strains (virulent H37Rv, avirulent H37Ra) and 
clinical isolates (drug-resistant S6 and S11; drug-sensitive S4 and S5). 
Virulent strain H37Rv showed higher intracellular growth (6-fold increase) but 
significantly reduced host cell viability relative to avirulent H37Ra. 
Interestingly, the multidrug-resistant isolate S6 showed the highest 
intracellular growth (18-fold increase) while maintaining host cell viability. 
Mass isotopomer distribution analysis revealed that virulent strains showed 
increased reliance on central carbon metabolism, including glycolysis, the 
pentose phosphate pathway, and the tricarboxylic acid (TCA) cycle. H37Rv showed 
greater 13C enrichment in host amino acids, such as alanine (1.6-fold), compared 
to H37Ra. Drug-resistant isolates displayed distinct 13C enrichment in 
TCA-derived threonine (0.21-0.25%), methionine (0.18-0.28%), and lysine 
(0.12-0.27%). We observed 13C enrichment in essential amino acids (lysine, 
methionine, threonine, valine) across all infected conditions, confirming the 
pathogen's dependence on host-derived metabolic intermediates. These findings 
highlight the need to explore host-to-pathogen amino acid transport as a precise 
host-directed therapeutic target.
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Gastroduodenal tuberculosis is uncommon, and duodenal perforation is 
exceptional. A 25-year-old man from rural Tanzania presented with generalized 
peritonitis after prolonged epigastric symptoms, weight loss, night sweats, and 
household tuberculosis exposure. Emergency laparotomy showed destructive 
pyloroduodenal perforation with insufficient viable tissue for local repair; 
distal gastrectomy and Roux-en-Y gastrojejunostomy were performed. Persistent 
high-output pancreatic-type drainage and progressive jaundice prompted 
relaparotomy, which demonstrated pancreaticoduodenal destruction and loss of 
distal biliary continuity. A tailored salvage pancreaticoduodenectomy was 
required. Histology showed necrotizing granulomatous duodenitis extending into 
peripancreatic fat and gallbladder serosa while sparing pancreatic acini and 
gallbladder mucosa. Antituberculous treatment was started, and the patient was 
well at 3 months. Pancreaticoduodenectomy is not standard treatment for duodenal 
tuberculosis but may exceptionally be unavoidable when lesser procedures cannot 
restore source control and anatomical continuity.
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Osteoarticular tuberculosis (TB) is a rare but serious form of extrapulmonary TB 
that often presents with nonspecific symptoms, leading to delayed diagnosis and 
an increased risk of joint destruction. We report a case of knee TB in an 
immunocompetent patient, underscoring the diagnostic challenges and emphasizing 
the role of molecular techniques in the early management of this uncommon form 
of TB.
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An immunocompetent young male in his early 20s presented with a 1-month history 
of central chest pain, dyspepsia and significant weight loss. Initial evaluation 
revealed a large, deep oesophageal ulcer and extensive necrotic mediastinal 
lymphadenopathy. Endobronchial ultrasound-guided fine-needle aspiration of the 
mediastinal nodes confirmed necrotising granulomatous inflammation, suggestive 
of tuberculosis. Following initiation of anti-tuberculosis treatment (ATT), he 
initially showed systemic improvement. However, within 2 weeks, he developed 
drug-induced liver injury along with new-onset focal neurological deficits, 
including right-sided hemiparesis and vocal cord palsy. Neuroimaging revealed 
multiple new intracranial lesions involving the left temporal lobe, right 
posterior parietal region and brainstem, whilst repeat cross-sectional imaging 
of the chest and abdomen was suggestive of interval improvement. A diagnosis of 
paradoxical isolated central nervous system tuberculosis-associated immune 
reconstitution inflammatory syndrome was made. He was managed with high-dose 
systemic corticosteroids and a modified hepatoprotective ATT regimen, resulting 
in clinical improvement.
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BACKGROUND: The COVID-19 pandemic disrupted global tuberculosis (TB) control, 
raising concerns about its impact on diagnosis, treatment outcomes, and latent 
infection management. Korea's Public-Private Mix (PPM) TB control project 
integrates private providers into national TB services. This study evaluated 
early pandemic trends in TB care and prevention within the PPM project.
METHODS: Nationwide PPM cohort data from July 2019 to December 2021 were 
analyzed across five semi-annual periods. Monitoring indicators included 
diagnostic coverage, treatment success and completion, all-cause death, contact 
investigation, and initiation of TB preventive treatment (TPT). Trends were 
assessed using chi-square tests for trend.
RESULTS: Diagnostic coverage increased significantly across most modalities (P < 
0.001), except phenotypic drug susceptibility testing. Twelve-month treatment 
completion rate improved overall (P = 0.005), particularly among people < 65 
years (P < 0.001) and new cases (P = 0.039). Treatment success rate remained 
stable (P = 0.123) but declined in those > 65 years (P = 0.030). All-cause death 
rate increased from 12.2% to 14.9% (P < 0.001), largely due to non-TB-related 
deaths. Contact investigation coverage peaked in early 2020 and subsequently 
declined, whereas TPT coverage rose steadily throughout the study period (P < 
0.001).
CONCLUSION: Despite global disruptions, Korea's PPM project maintained essential 
TB services during the early pandemic, with improvements in diagnostic testing 
and TPT uptake. However, increased death rates and declining treatment success 
among older adults warrant careful interpretation and suggest the need for 
continued monitoring and tailored support. Ongoing monitoring of TB indicators 
will be important to understand the longer-term impact of the pandemic on TB 
care and prevention.
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BACKGROUND: Tuberculosis (TB) remains a public health concern in South Korea 
despite declining national notifications. We evaluated temporal changes in 
clinical characteristics, diagnostic patterns, and treatment outcomes in the 
Korean Tuberculosis Cohort (KTBC) from 2019 to 2024.
METHODS: We retrospectively analyzed prospectively collected data from the 
multicenter KTBC registry from January 2019 to December 2024. Overall analyses 
used the full cohort including extrapulmonary TB; radiographic, microbiologic, 
bronchoscopy, and drug-susceptibility analyses were restricted to patients with 
pulmonary involvement. Calendar year was treated as an ordinal variable, with 
trends tested by linear regression or the Cochran-Armitage test (P for trend).
RESULTS: Among 33,826 patients, the proportion aged ≥65 years increased from 
46.9% in 2019 to 54.8% in 2024 and any comorbidity from 59.6% to 71.5%. Among 
26,271 patients with pulmonary involvement, chest radiography (CXR) findings 
suspicious for TB decreased from 71.2% to 42.3% and CXR cavitation from 18.0% to 
9.0%, whereas computed tomography-detected cavitation decreased only modestly 
(20.4% to 17.7%). Xpert MTB/RIF testing increased from 41.5% to 77.0%, 
bronchoscopic yield from 71.2% to 81.8%, and treatment success from 59.7% to 
70.0%, whereas mortality decreased from 10.0% to 7.3% and isoniazid resistance 
from 9.1% to 6.5% (all P for trend ≤0.011).
CONCLUSION: TB care in South Korea increasingly involves older and medically 
complex patients. Pulmonary TB became less recognizable on initial chest 
radiography, whereas molecular testing, bronchoscopic confirmation, and 
treatment outcomes improved. These findings support public-private mix-based 
quality monitoring, integrated care for vulnerable patients, and diagnostic 
pathways adapted to less typical radiographic presentations.

DOI: 10.4046/trd.2026.0153
PMID: 42693575

26. Mol Divers. 2026 Sep 3. doi: 10.1007/s11030-026-11726-9. Online ahead of print.

Free energy perturbation and machine learning-assisted identification of novel 
molecules for the Mycobacterium tuberculosis KasA protein: a fragment-based drug 
design approach.

Islam MA(1)(2), Ali MA(3), Chikhale R(4), Islam ML(5), Farah MA(6).

Author information:
(1)SilicoScientia Private Limited, Nagananda Commercial Complex, No. 07/3, 15/1, 
18th Main Road, Jayanagar 9th Block, Bengaluru, 560 041, India. 
ataul.islam@silicoscientia.com.
(2)SilicoScientia Private Limited, Centre for Cellular and Molecular Platforms 
(C-CAMP), GKVK Campus, Bellary Road, Bengaluru, 560 065, India. 
ataul.islam@silicoscientia.com.
(3)Department of Botany and Microbiology, College of Science, King Saud 
University, 11451, Riyadh, Saudi Arabia. alimohammad@ksu.edu.sa.
(4)Department of Pharmaceutical and Biological Chemistry, School of Pharmacy, 
University College London, London, UK.
(5)Department of Computer Engineering, M.H. Saboo Siddik College of Engineering, 
8 Saboo Siddik Polytechnic Road, Byculla, Mumbai, 400008, India.
(6)Department of Zoology, College of Science, King Saud University, 11451, 
Riyadh, Saudi Arabia.

KasA is an essential enzyme of Mycobacterium tuberculosis (Mtb). It plays a 
critical role in synthesizing long-chain mycolic acids, the major components of 
the bacterial cell wall, by regulating the FAS-I and FAS-II fatty acid synthesis 
pathways. Inhibiting KasA offers a promising strategy for treating tuberculosis 
(TB). This study used fragment-based drug design (FBDD) to design novel small 
molecules targeting KasA. Fragments from known KasA inhibitors were generated 
with the MacFrag tool and then combined with Fragmenstein to create potential 
hit compounds. A multi-tiered molecular docking approach was used to evaluate 
their binding affinity and interactions with KasA. Selected candidates underwent 
pharmacokinetic analysis and molecular dynamics (MD) simulations. Five promising 
molecules, namely KasA_FB1, KasA_FB2, KasA_FB3, KasA_FB4 and KasA_FB5, were 
identified. Their molecular docking binding energies were - 7.80, - 8.30, 
- 9.00, - 7.80, and - 9.00 kcal/mol, respectively, all superior to the reference 
co-crystal ligand TLM (- 7.20 kcal/mol). MD simulations showed that their 
dynamic stability was comparable to or better than TLM. MM-GBSA and free energy 
perturbation (FEP) analyses further confirmed their superior binding affinity 
for KasA. These compounds represent promising candidates for the development of 
new anti-TB drugs targeting KasA and warrant experimental validation.

© 2026. The Author(s), under exclusive licence to Springer Nature Switzerland 
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Tuberculosis (TB) is the leading cause of death due to infectious disease 
worldwide. Social protection interventions can benefit TB-affected households. 
We conducted a systematic review and meta-analysis to quantify the effectiveness 
of social protection on TB treatment and socioeconomic outcomes. We identified 
articles published from January 2012 to December 2025 by searching PubMed 
(includes MEDLINE), Embase, and Web of Science. We included studies that 
described at least one social protection intervention and reported on either TB 
treatment or socioeconomic outcomes for people with TB or TB-affected 
households. Random-effects meta-analysis was used for our primary outcome of 
interest, TB treatment success (treatment completion or cure). We performed a 
meta-regression to evaluate the association of study characteristics with odds 
of TB treatment success. Risk of bias was assessed using the Newcastle Ottawa 
Scale and the Cochrane Risk of Bias tool. This review was registered 
prospectively in the PROSPERO database (registration number CRD42022382181). Our 
search generated 55,975 articles. Of the 55 which were eligible for inclusion, 
41 reported TB treatment outcomes, 8 reported on socioeconomic outcomes, and two 
studies reported both TB treatment and socioeconomic outcomes. Random-effects 
meta-analysis of 26 articles found that people with TB who received social 
protection interventions during treatment had 2.15 times the odds of TB 
treatment success (95% CI 1.76, 2.64, I2 94.5%). Subgroup analysis indicated 
that whether a social protection intervention was TB sensitive or TB specific 
was a significant source of heterogeneity, although both increased the odds of 
TB treatment success. Both TB sensitive and TB specific social protection 
interventions significantly improve odds of TB treatment success. Outcomes and 
definitions used in our study have the potential to guide further research and 
implementation of social protection for TB-affected populations.

Copyright: © 2026 Hudson et al. This is an open access article distributed under 
the terms of the Creative Commons Attribution License, which permits 
unrestricted use, distribution, and reproduction in any medium, provided the 
original author and source are credited.
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The F₀F₁ ATP synthase of Mycobacterium tuberculosis (M. tuberculosis) is an 
essential membrane-embedded rotary motor responsible for ATP synthesis and 
maintenance of the proton motive force in bacteria. The transmembrane F₀ domain 
comprises the c-subunit (atpE) and the a-subunit (atpB). Their coordinated 
interactions are needed for proton translocation and torque generation. 
Bedaquiline (BDQ), FDA-approved diarylquinoline for the treatment of 
multidrug-resistant tuberculosis (MDR-TB), targets the F₀ motor by binding at 
the a-c interface and inhibiting rotary catalysis. To the best of our knowledge, 
this study represents the first attempt to analyze the effects of mutations in 
the atpB protein on its structural stability in the F₀ domain, thereby 
highlighting the novelty of this work. In this study, we integrated Indian 
whole-genome sequencing (WGS) datasets (PRJNA37907) with long-timescale (1000 
ns) membrane-embedded molecular dynamics (MD) simulations. Among 57 atpB 
mutations identified from WGS analysis, L173I was selected for structural and MD 
analysis. L173I is located at the atpB-atpE interface near the BDQ-binding 
region, despite V177L and S184A showing higher prevalence. Comparative MD 
simulations encompassed four systems: wild-type apo, wild-type with BDQ, L173I 
apo, and L173I with BDQ. Structural interrogation revealed that the L173I 
substitution induces subtle destabilization of the global fold of the atpB-atpE 
complex relative to the apo state, while more critically attenuating 
inter-subunit contacts between the a-subunit and the c-ring. These perturbations 
provide a mechanistic rationale for reduced BDQ susceptibility, arising from 
altered interfacial dynamics rather than complete abrogation of drug binding. 
This integrative genomic-structural framework advances our understanding of ATP 
synthase-mediated resistance in M. tuberculosis.
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Mycobacterium tuberculosis (Mtb) causes over 1 million deaths from tuberculosis 
(TB) every year and remains a major burden on human health. Reducing the deadly 
impact of TB requires a better understanding of the strategies used by M. 
tuberculosis to adapt its metabolism, survive, and persist in the human host. 
Previous enzymological studies reported that the Mtb rv3400 gene encodes a 
β-phosphoglucomutase; however, its role in M. tuberculosis metabolism had not 
been investigated. Here, we show that deletion of rv3400 causes a 30-fold 
increase in β-D-glucose-1-phosphate, confirming its primary function as a 
β-phosphoglucomutase. Deletion of rv3400 also causes a growth defect when 
trehalose is the sole carbon source. Targeted metabolomics revealed that 
metabolites associated with redox homeostasis, including ergothioneine, 
mycothiol, and mycothione, are decreased in the Mtb Δrv3400 strain compared with 
the wild type, indicating altered tolerance to redox stress. Consistent with 
this, the Δrv3400 strain showed increased susceptibility to oxidative stress 
induced by H2O2 and cumene hydroperoxide, conditions that Mtb encounters during 
infection. This work advances our understanding of trehalose metabolism in Mtb 
and suggests that Rv3400 may represent a target for the development of new 
antimicrobial therapies.
IMPORTANCE: Trehalose metabolism plays a cornerstone role in Mycobacterium 
tuberculosis physiology and virulence. A better understanding of the metabolism 
of this essential disaccharide is therefore required to develop new strategies 
to eradicate tuberculosis. Here, we characterize M. tuberculosis lacking the 
β-phosphoglucomutase encoded by rv3400. We show that deletion of rv3400 leads to 
accumulation of β-D-glucose-1-phosphate, impaired growth when trehalose is used 
as the sole carbon source, and increased susceptibility to oxidative stress. 
Taken together, these data provide evidence that Rv3400 is required for optimal 
catabolism of trehalose.
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Fluorinated succinate analogues were evaluated as mechanistic probes of 
Mycobacterium tuberculosis isocitrate lyase (MtICL). However, 
2,2-difluorosuccinate (1; Ki = 6.1 mM) and 2,2,3-trifluorosuccinate (2; Ki = 
23.5 μM) act as reversible noncompetitive inhibitors and 
meso-2,3-difluorosuccinate (3) displayed slow-onset reversible inhibition (Ki = 
30 μM), the 2-fluorosuccinate enantiomers ((R)-4 and (S)-4) produced 
time-dependent irreversible inactivation. Inactivation by 4 was observable under 
turnover conditions in the presence of glyoxylate and succinate, consistent with 
a two-step kinetic mechanism. The S enantiomer inactivated more efficiently than 
(R)-4, consistent with stereoelectronic alignment required for elimination of HF 
following abstraction of the pro-S proton. 1H NMR analysis detected maleate 
formation from (S)-4, and mass spectrometry revealed a +132 Da adduct consistent 
with covalent modification of Cys191. Notably, kinact/KI values for 4 exceeded 
that measured for maleate, indicating that covalent capture occurs from an 
enzyme-bound intermediate prior to product release. These results support a 
mechanism in which fluorine substitution redirects the enolate-generating 
half-reaction of MtICL toward elimination and covalent modification. 
(S)-2-Fluorosuccinate therefore represents a succinate-analogue mechanism-based 
inactivator that exploits a catalytic step distinct from previously described 
isocitrate-analogue inhibitors.

© 2026 The Authors. Published by American Chemical Society.
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Zinc oxide (ZnO) nanowires (NWs) are promising nanomaterials for biomolecule 
detection because of their high aspect ratio, biocompatibility, and optical 
properties. However, challenges related to the fabrication and stability of ZnO 
nanostructures on biocompatible materials such as organic polymers limit 
biomolecule detection. Here, an 8-well strip ZnO nanosubstrate was developed 
using a one-step integration fabrication process to overcome the challenges, in 
which ZnO nanoparticles (NPs) were combined with polypropylene (PP) pellets; the 
hydrothermal synthesis of ZnO NWs was then performed under controlled heating 
and agitation conditions. The suitable ZnO NP concentration was determined to 
create a robust seed layer, thereby forming sea-urchin-shaped ZnO NW structures. 
Further characterization revealed enhanced biomolecule binding efficiency, 
reduced autofluorescence, and stability of ZnO nanostructures after a 5 h ZnO NW 
growth period. This ZnO nanosubstrate was the basis for the development of a 
highly sensitive immunoassay for Mycobacterium tuberculosis antigen 
(Mycobacterium protein tuberculosis 64 [MPT64]) detection. In experiments with 
the recombinant MPT64, our ZnO nanosubstrate-well strip-based assay showed a 
significantly lower limit of detection (0.977 pg/mL) than conventional 
immunoplates (62.5 pg/mL) and commercial lateral flow assays (1 ng/mL). The 
clinical relevance of the ZnO nanosubstrate well strip-based immunoassay was 
validated by its ability to reliably distinguish between cultured sputum samples 
from patients with tuberculosis (TB) and those from patients with 
non-tuberculous mycobacterial infection or negative control subjects. 
Accordingly, the proposed 8-well strip ZnO nanosubstrate offers a highly 
reliable platform for immunoassay development, providing enhanced sensitivity 
and robust performance for TB diagnostics and broader biomolecule detection 
applications.
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Tuberculosis is often perceived as a disease of the past in Australia, yet 
ongoing transmission persists in some jurisdictions and Aboriginal and Torres 
Strait Islander peoples continue to experience a disproportionate burden. 
Drawing on lived experience and community perspectives, we highlight challenges 
navigating tuberculosis care and opportunities to strengthen prevention and 
care. Achieving tuberculosis elimination requires more than biomedical tools 
alone. Earlier diagnosis, culturally responsive and community-led approaches, 
strengthened Aboriginal health workforces and action on social and structural 
determinants are needed to ensure tuberculosis is addressed rather than 
forgotten in Australia.

© 2026 The Author(s). Medical Journal of Australia published by John Wiley & 
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Breast cancer (BC) and tuberculosis (TB) remain two major global health 
problems, representing the leading causes of cancer- and infection-related 
deaths worldwide. BC and TB have distinct global distributions but may coexist 
in individuals, particularly in settings where persistent TB burden coincides 
with increasing demand for BC diagnosis and treatment. The co-occurrence of BC 
and TB poses diagnostic and therapeutic challenges for multidisciplinary 
specialists, including drug-drug interactions (DDIs) and potentially overlapping 
toxicities. Misdiagnosis of concomitant TB with BC can result from overlapping 
clinical and radiologic features, and clinicians must differentiate between 
pulmonary metastatic disease, pulmonary TB, axillary metastases, axillary TB, 
primary BC lesions, and mammary TB. Rifampicin is the cornerstone of TB 
treatment and a potent inducer of cytochrome P450 enzymes, most importantly 
CYP3A4, increasing the risk of DDIs with many anti-cancer drugs. Thus, reviewing 
each agent's pharmacokinetics is essential to avoid loss of antitumor efficacy 
and to prevent increased toxicities. The main aim of this narrative review is to 
summarize the available evidence on the diagnostic and therapeutic 
considerations for patients with coexistent TB and BC.
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A major determinant of the exceptional intrinsic resistance of M. abscessus is 
the lipid-rich cell envelope, yet the regulatory systems that remodel 
envelope-associated pathways remain poorly defined. Here, we determine the σD 
regulon in M. abscessus and establish its role in cell envelope homeostasis and 
intrinsic resistance to hydrophobic antibiotics. RNA-Seq analysis of a MabΔsigD 
mutant identified 447 differentially expressed genes, while ChIP-Seq mapped 72 
σD binding sites and defined a conserved promoter motif (GTAACA/G-N16-CGAT). 
Using a combination of σD binding, motif orientation and expression data, we 
identified a core set of directly regulated genes, distinct from what was 
previously observed in M. tuberculosis, many of which encode proteins involved 
in envelope-associated functions. These include loci involved in trehalose 
polyphleate (TPP) biosynthesis, the antigen 85 complex and peptidoglycan 
remodeling enzymes. Deletion of sigD resulted in a significant reduction in TPPs 
in the cell envelope and an increase in ethidium bromide accumulation. 
Consistent with these changes, loss of σD selectively sensitized M. abscessus to hydrophobic antibiotics, including rifampicin and tigecycline. Deletion of 
mmpL10, which is required for transport of TPP precursors, recapitulated the 
drug sensitivity of MabΔsigD, implicating envelope composition as a key effector 
of the phenotype. Expression of the σD regulon further increased during 
starvation and in response to SDS, isoniazid, and ethambutol, mediated by 
degradation of RsdA, consistent with a role in stress-responsive envelope 
adaptation. Together, these findings demonstrate σD is active during logarithmic 
growth in rich media where it regulates the expression of envelope-associated 
genes that influence envelope permeability and basal level susceptibility to 
hydrophobic antibiotics; its activity further increases in response to cell 
envelope stress, presumably promoting envelope remodeling to counteract damage.

Copyright: © 2026 Jones et al. This is an open access article distributed under 
the terms of the Creative Commons Attribution License, which permits 
unrestricted use, distribution, and reproduction in any medium, provided the 
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When subject to sublethal rifampicin stress, susceptible Escherichia coli cells 
quickly adapt to increase survival. We investigated whether the transcription 
factor network contributes to this adaptation. First, a responsive cohort of 709 
genes diverged from the control, suggesting strong disturbance. While this was 
largely a direct effect of rifampicin, we show evidence that RNAP, σ70, σ38, 
Fnr, and (p)ppGpp were influential, suggesting early adaptations. We further 
show evidence that these responses can be promoter sequence dependent and are 
partially decoupled from changes in single-cell variability. Moreover, the 
responses of interacting genes were correlated, suggesting coordination. Later, 
the transcriptome partially realigned with the control, but 272 genes behaved 
consistently with long-term adaptation. Several exhibited correlated dynamics 
that can be explained by interactions, which form three independent, star-like 
modules of adaptive genes controlled by gcvB, cdaR, and lldR, respectively. 
Finally, we found that orthologous genes of the evolutionarily distant pathogen 
Mycobacterium tuberculosis have correlated response strengths to rifampicin, 
suggesting that our observations may be common across bacterial species. 
Overall, the results suggest that the initial effects of sublethal rifampicin 
concentrations on E. coli's genome-wide transcriptional levels are dampened over 
time and then followed by a distinct state influenced by the gene network that 
may contribute to adaptation. These findings may assist in developing new 
strategies to disrupt bacterial adaptation to rifampicin.In natural 
environments, exposure to sublethal antibiotic (AB) stress is a common 
phenomenon that enhances the emergence of AB resistance. We dissected the 
genome-wide transcriptional program of Escherichia coli responsible for its 
initial response and subsequent adaptation to rifampicin. We show that the 
transcription factor network plays a major role in this program and provide 
evidence that the transcriptome response patterns are conserved in the 
evolutionarily distant pathogen Mycobacterium tuberculosis. Our findings may 
assist in developing new strategies to disrupt bacterial adaptation to 
rifampicin.
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We report a 47-year-old human immunodeficiency virus-positive male with 
disseminated tuberculosis who developed recurrent maculopapular eruptions with 
mucosal involvement following exposure to multiple drugs, including diclofenac, 
rifampicin, and fluoroquinolones. Sequential drug rechallenge strongly 
implicated fluoroquinolones and rifampicin. He was successfully managed with 
systemic corticosteroids, intravenous immunoglobulin, and careful sequential 
reintroduction of nonculprit anti-tubercular therapy drugs. This case highlights 
the importance of drug reintroduction and cautious use of fluoroquinolones and 
rifampicin in immunocompromised patients.
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BACKGROUND:  South Africa has a high burden of multidrug-resistant tuberculosis 
(MDR-TB) and rifampicin-resistant tuberculosis (RR-TB). At the time of this 
study, kanamycin formed part of the South African MDR/RR-TB treatment regimen. 
Although treatment has shifted towards shorter all-oral regimens, 
aminoglycoside-related ototoxicity remains clinically relevant.
OBJECTIVES:  This study investigated the association between two mitochondrial 
variants, m.15312TC (I189T in MT-CYB [mitochondrially encoded cytochrome b]) and 
m.10114TC (I19T in MT-ND3 [mitochondrially encoded NADH]), and susceptibility to 
cochleotoxicity in South African patients receiving kanamycin-based MDR/RR-TB 
treatment.
METHOD:  A prospective cohort study was conducted in Cape Town, South Africa. 
Hearing thresholds from 0.25 kHz to 16 kHz were monitored at baseline and at 4 
weeks, 8 weeks and 12 weeks after treatment initiation. Cochleotoxicity was 
defined using the American Speech-Language-Hearing Association's significant 
threshold shift criteria. Mitochondrial variants were identified using 
polymerase chain reaction and Sanger sequencing. Fisher's exact tests were used 
to explore associations between variants and cochleotoxicity.
RESULTS:  Hearing data were analysed for 102 participants. Cochleotoxicity 
developed in 84 participants (82.4%). The m.15312TC variant was detected in 
three of 78 successfully sequenced participants, and m.10114TC in four of 80. 
All variant carriers had cochleotoxicity. Statistically significant associations 
were not demonstrated for m.15312TC (p = 1.000) or m.10114TC (p = 1.000).
CONCLUSION:  The variants were observed only among participants who developed 
cochleotoxicity, but no statistically significant associations were observed. 
The findings are exploratory and require validation before clinical 
screening.Contribution: This study supports future genetic-susceptibility 
research in African aminoglycoside-exposed populations.
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BACKGROUND: Intravesical Bacille Calmette-Guerin (BCG) therapy with 
live-attenuated form of Mycobacterium bovis (M. bovis) is used as a treatment of 
early-stage bladder cancers. Documented adverse reactions are usually local and 
time limited, with severe central nervous system (CNS) complications being 
exceedingly rare. We report an 88-year-old patient with papillary urothelial 
carcinoma who presented with recurring neurological complications for over a 
year after treatment with intravesical BCG therapy.
CASE SUMMARY: MRI at initial presentation revealed a dural-based left 
frontoparietal mass. Histological examination of the resected tissue revealed 
granulation tissue, necrosis, and lymphohistiocytic inflammation. Stains for 
organisms and cultures were negative, as was broad-range PCR. Two additional CNS 
resections performed followed detection of new lesions on follow-up. A 
mycobacterial culture from abscess fluid from the last resection recovered M. 
tuberculosis complex that, on region of detection signature pattern analysis, 
was identified as M. bovis BCG.
CONCLUSION: This case represents one of the rare documented reports of an M. 
bovis BCG CNS infection resulting from intravesical BCG treatment. BCG infection 
should be considered in the differential of CNS infections in patients with a 
history of BCG treatment so early life-saving therapy can be instituted.
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BACKGROUND: Patients with a history of gastrectomy are at increased risk of 
developing pulmonary tuberculosis due to nutritional deficiencies and potential 
immune impairment. Altered gastrointestinal anatomy can affect oral drug 
absorption and treatment pharmacokinetics, making management of drug-resistant 
tuberculosis in this population challenging.
CASE SUMMARY: We describe a case of a woman with a history of gastric 
adenocarcinoma treated with chemotherapy, followed by near-total gastrectomy and 
Roux-en-Y reconstruction, who subsequently developed multidrug-resistant 
pulmonary tuberculosis. A biopsy of a pulmonary nodule was sent for culture and 
grew Mycobacterium tuberculosis complex. Phenotypic drug susceptibility testing 
could not be performed due to poor growth; however, a line probe assay performed 
on the isolate identified resistance to rifampin and isoniazid. The patient was 
treated with the all-oral bedaquiline, pretomanid, linezolid, and moxifloxacin 
(BPaLM) regimen. Due to concerns regarding impaired drug absorption following 
gastrectomy, therapeutic drug monitoring was performed to guide dosing. 
Therapeutic drug levels were ultimately achieved, and sputum culture conversion 
occurred after 5 weeks of effective therapy. The patient successfully completed 
the 26-week regimen with sustained microbiologic cure.
CONCLUSION: This case demonstrates successful use of the all-oral BPaLM regimen 
in a patient with prior gastrectomy when supported by therapeutic drug 
monitoring. Evaluating drug exposure may help optimize treatment outcomes in 
patients at risk for drug malabsorption.

Copyright © 2026 Weheba et al.

DOI: 10.1128/asmcr.00027-26
PMCID: PMC13532255
PMID: 42683344

40. Open Forum Infect Dis. 2026 Aug 21;13(9):ofag544. doi: 10.1093/ofid/ofag544. 
eCollection 2026 Sep.

Bronchoalveolar Lavage Fluid Lipoarabinomannan as a Rapid Rule-Out Tool for 
Smear-Negative Pulmonary Tuberculosis in a Nonhuman Immunodeficiency 
Virus-Predominant, High-Burden Setting: A Prospective Study.

Youburee W(1), Petnak T(2), Setthaudom C(3), Rotjanapan P(4).

Author information:
(1)Department of Medicine, Faculty of Medicine Ramathibodi Hospital, Mahidol 
University, Bangkok, Thailand.
(2)Division of Pulmonary and Pulmonary Critical Care Medicine, Department of 
Medicine, Faculty of Medicine Ramathibodi Hospital, Mahidol University, Bangkok, 
Thailand.
(3)Division of Immunology Laboratory, Department of Pathology, Faculty of 
Medicine Ramathibodi Hospital, Mahidol University, Bangkok, Thailand.
(4)Division of Infectious Diseases, Department of Medicine, Faculty of Medicine 
Ramathibodi Hospital, Mahidol University, Bangkok, Thailand.

BACKGROUND: In high-burden, nonhuman immunodeficiency virus (HIV)-predominant 
settings, rapid exclusion of smear-negative pulmonary tuberculosis (TB) is as 
clinically critical as its confirmation. Delayed diagnosis prolongs empirical 
anti-TB therapy, defers treatment for alternative etiologies, and compounds 
socioeconomic burden. Bronchoalveolar lavage fluid (BALF) lipoarabinomannan 
(LAM) delivers point-of-care results immediately after bronchoscopy, yet its 
utility as a rule-out biomarker in non-HIV populations remains poorly 
characterized.
METHOD: We conducted an exploratory prospective study at a tertiary referral 
center in Bangkok, Thailand (February 2023-February 2024). Adults with clinical 
and radiographic features of pulmonary TB, negative sputum acid-fast bacilli 
smear and molecular tests, and a clinical indication for bronchoscopy were 
enrolled. Bronchoalveolar lavage fluid was tested using the Alere Determine™ 
TB-LAM Ag lateral flow assay, compared with mycobacterial culture and polymerase 
chain reaction (Xpert MTB/RIF), supplemented by histopathology when applicable.
RESULTS: Of 219 participants (99.5% non-HIV; mean age 64 ± 13 years), 24 (11.0%) 
had confirmed TB. A negative BALF-LAM result carried a negative predictive value 
(NPV) of 92.2% (95% confidence interval [CI]: 87.1%-95.4%), reducing the 
posttest probability of TB from 11.0% to 8.4% (negative likelihood ratio: 0.74). 
Sensitivity was 45.8% (95% CI: 25.6%-67.2%) and specificity was 74.9% (95% CI: 
68.2%-80.7%). No clinical or radiographic variable was independently associated 
with false-positive results. Under a composite reference standard, including 
clinical TB (n = 38), NPV remained 84.9% (95% CI: 78.5%-89.6%).
CONCLUSIONS: Bronchoalveolar lavage fluid lipoarabinomannan functions as a 
reliable, rapid rule-out adjunct for smear-negative pulmonary TB in 
non-HIV-predominant, high-burden settings. Its high NPV, low cost, and 
point-of-care availability suggest potential utility within postbronchoscopy 
diagnostic algorithms, pending multicenter validation.
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Differentiating tuberculous (TB) pleurisy from malignant pleural mesothelioma is 
challenging due to similar clinical presentations. We report an 83-year-old man 
with sarcomatoid mesothelioma initially treated for TB pleurisy. He presented 
with lymphocyte-predominant exudative pleural effusion and a positive 
Interferon-Gamma Release Assay. Thoracoscopy revealed purulent effusion, but 
biopsies were non-diagnostic. Despite empiric anti-tuberculosis therapy, the 
effusion persisted. A subsequent surgical biopsy showed fibrosis and scattered 
spindle cells. However, 2 months later, a rapidly growing chest wall mass with 
bone invasion appeared. A CT-guided percutaneous biopsy showed proliferation of 
atypical spindle cells and fluorescence in situ hybridization (FISH) analysis 
allowed for the diagnosis of sarcomatoid mesothelioma. This case highlights the 
aggressive nature of sarcomatoid mesothelioma and its diagnostic difficulty. For 
treatment-refractory pleurisy, clinicians must maintain high suspicion, ensuring 
vigilant follow-up and prompt repeat biopsies despite negative initial results, 
while consulting pathologists to consider additional FISH testing.
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Mycobacterium tuberculosis (M. tb), the causative agent of tuberculosis (TB), 
remains the leading cause of death from a single infectious agent. The only 
approved vaccine for TB, Bacille Calmette-Guerin (BCG), provides variable and 
incomplete protection from disease, underscoring the need to improve vaccine 
development. Preclinical murine models are widely used to triage TB vaccine 
candidates, but immunological endpoints in mice frequently rely on splenocytes 
or infected tissues, whereas human clinical studies commonly evaluate peripheral 
blood mononuclear cells or whole blood. This difference in sample type creates a 
methodological gap that can limit cross-species comparison of antigen-specific T 
cell responses. Here, we describe the development of a 96-well, small-volume 
murine whole blood intracellular cytokine staining assay designed to better 
align preclinical immune monitoring with blood-based clinical endpoints. 
Iterative optimization identified blood handling and red blood cell processing 
as key determinants of assay performance. Heparinized collection combined with 
red blood cell lysis before culture enabled detection of mitogen-induced 
cytokine responses in murine blood, while stimulation with a broad M. tb epitope 
pool enabled detection of low-frequency infection-driven antigen-specific CD4+ 
and CD8+ T cell responses. In contrast, low-frequency ID93-specific recall 
responses following subunit vaccination were readily detected in splenocytes but 
remained difficult to detect reproducibly in blood. These results define the 
utility and sensitivity limits of murine whole blood ICS for TB vaccine studies 
and provide a practical workflow for infection-driven immune monitoring that 
more closely parallels clinical assay formats.
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Tuberculosis, caused by Mycobacterium tuberculosis (Mtb), remains a significant 
global health concern requiring innovative therapeutic approaches. Urease is a 
bacterial enzyme involved in nitrogen acquisition and phagosomal alkalinization 
in Mtb, whereas thymidine phosphorylase (TP), xanthine oxidase (XO), and 
butyrylcholinesterase (BChE) are host enzymes associated with nucleotide 
metabolism, oxidative stress, and cholinergic/immune regulation, respectively, 
and were included to explore enzyme-inhibitory profiles with potential relevance 
to tuberculosis-associated pathophysiology. In this study, a new series of 
phthalimide derivatives was synthesized and structurally characterized through 
1H NMR and 13C NMR, with further optimization performed at the DFT level 
(B3LYP/6-31G). Enzyme inhibition assays demonstrated inhibitory activity across 
the four targets. Compound C15 emerged as the most effective multitarget enzyme 
inhibitor, showing strong activity against urease (IC₅₀ = 2.90 ± 0.11 μM), XO (IC₅₀ = 5.61 ± 0.14 μM), and BChE (IC₅₀ = 9.49 ± 0.18 μM), whereas compound C17 displayed the greatest potency towards TP (IC₅₀ = 3.24 ± 0.28 μM). UV-Visible spectrophotometric analysis was conducted to examine enzyme-ligand interactions, revealing concentration-dependent changes consistent with complex formation. Among the series, C17 exhibited the strongest binding affinity towards TP and urease, whereas C15 showed the strongest affinity towards XO. Structure-activity relationship analysis identified benzothiazole, halogen, nitro, sulphonamide, and carboxylic acid functionalities as important contributors to enzyme-inhibitory activity. Collectively, these findings identify C15 and C17 as promising lead compounds for further optimization as multitarget enzyme inhibitors.
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BACKGROUND: Novel diagnostic solutions using host-response-based gene signatures 
to differentiate between individuals infected with Mycobacterium tuberculosis 
presenting with active tuberculosis disease (ATB), individuals infected with the 
bacterium in the absence of active tuberculosis disease (TBI), and individuals 
with no evidence of ATB or TBI (no TB) have demonstrated limited utility. 
However, the impact of age-related immunological changes on diagnostic 
performance remains unclear.
METHODS: Using blood samples collected from 119 'adolescent/young adults' aged 
10-24 years, 259 'adults' aged 25-55 years, and 79 'older adults' aged 56 years 
and above we explored differences in expression of eight gene targets using a 
novel research-use-only Cepheid Xpert TB/LTBI assay. We plotted relative 
expression for each gene by age stratified by TB status, then constructed two 
composite classifiers using a subset of gene targets. These composite 
classifiers were compared using AUCs derived from logistic regression models 
fitted within each age stratum.
FINDINGS: Expression of IL2, IFNG, and MIG appeared to best differentiate 
individuals who were classified as TBI or ATB from no TB and were used to 
construct an 'exposure' classifier which yielded an AUC of 0.89 (95% CI 
0.83-0.96) among adolescent/young adults, 0.82 (95% CI 0.76-0.87) among adults, 
and 0.71 (95% CI 0.58-0.84) among older adults. Similarly, expression of SLPI, 
VEGFA, PLAU, and GBP5 appeared to best differentiate between individuals who 
were classified as ATB from TBI or no TB. The corresponding composite 'disease' 
classifier yielded an AUC of 0.88 (95% CI 0.80-0.96) among adolescent/young 
adults, 0.74 (95% CI 0.66-0.82) among adults, and 0.56 (95% CI 0.40-0.73) among 
older adults.
INTERPRETATION: This study demonstrates the importance of considering age in the 
development and evaluation of host-response-based diagnostics for ATB and TBI 
and suggests that host-response-based diagnostics may prove most useful in 
differentiation of ATB, TBI, and no TB among adolescent/young adults.
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Chronic conditions both drive development of and are consequences of 
tuberculosis (TB). While there is growing awareness of chronic lung disease, 
data on other health conditions post-TB are limited. In this cross-sectional 
study in Zimbabwe, we offered adults with pulmonary TB an integrated health 
check at or after treatment completion, assessing uptake and yield. Members of 
the same households were also offered the intervention. Selecting household 
members without prior or current TB as a comparator, we calculated odds ratios 
(OR) for HIV, diabetes, hypertension, underweight, anaemia, symptoms of mental 
health disorders, self-reported memory difficulty, vision impairment, chronic 
lung disease and multimorbidity (two or more of the above); and compared 
health-related quality of life (HRQoL; EQ-5D value). Of 229 people with TB 
invited, 96 (42%) participated (median age 38 years, 54% men, median 356 days 
from diagnosis). Common reasons for non-participation were migration and work. 
Among people with TB, chronic conditions were common and, other than HIV, mostly 
undiagnosed. Ninety-one percent of people with recent TB had at least one 
chronic condition; almost two-thirds had two or more. Compared to 285 household 
comparators (median age 34 years, 71% female) and after adjustment for age and 
sex, people with recent TB were more likely to have at least one chronic 
condition (OR 2.30 [95% confidence interval 1.03-5.11]) but not multimorbidity 
(1.55 [0.86-2.78]). People with recent TB had greater odds of HIV (1.77 
[1.03-3.04]), symptoms of mental health disorders (1.57 [0.96-2.56]), 
self-reported memory difficulty (2.13 [1.19-3.80]), impaired lung function (3.24 
[1.46-7.20] among 39/92 people with TB and 155/285 household comparators with 
data available), and underweight (5.15 [2.28-11.61]) compared to household 
comparators without prior TB; hypertension was less common (0.40 [0.20-0.79]) 
and HRQoL was worse (p = 0.005). Uptake of chronic disease screening among 
people with recent TB was low, but prevalence of chronic conditions was high. 
Holistic approaches to treatment which identify and address these conditions are 
needed. The contribution of post-TB multimorbidity to morbidity and mortality 
among TB survivors should be included in global disease estimates. Whilst 
comparison to household controls aimed to reduce confounding by socio-economic 
status, a limitation of this approach is externality, whereby the health status 
of the person with TB influenced that of their household members.
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RATIONALE: Tuberculosis vaccines aim to elicit protective immunity, with 
IFNγ-producing CD4⁺ T cells considered central mediators of host defense. In 
murine models, IFNγ activates macrophages to induce inducible nitric oxide 
synthase (iNOS), resulting in nitric oxide-dependent control of Mycobacterium 
tuberculosis (Mtb).
OBJECTIVE: To define the relevance of IFNγ-induced iNOS activity in humans and 
other natural host of virulent mycobacterial species.
METHODS: We systematically compared IFNγ-induced effector responses in 
Mtb-infected myeloid cells across species. Using bulk RNA sequencing, functional 
infection assays, and nitric oxide measurements, we assessed IFNγ responsiveness 
in human and mouse macrophages. These analyses were extended to monocytes from 
seven mammalian species and complemented by reanalysis of publicly available 
single-cell RNA-sequencing datasets and spatial proteomic imaging of tuberculous 
granulomas.
MEASUREMENTS AND MAIN RESULTS: Single-cell transcriptomic reanalysis revealed 
minimal NOS2 expression in myeloid cells from human and non-human primate 
granulomas. In vitro, IFNγ pretreatment failed to induce NOS2 transcription, 
iNOS activity, or Mtb growth restriction in human macrophages, in stark contrast 
to murine cells. Across species, iNOS activity was largely restricted to mice, 
with limited induction in cattle monocytes. Instead, human respiratory 
epithelial cells consistently expressed NOS2, and multiplexed ion beam imaging 
localized iNOS protein to epithelial compartments adjacent to granulomatous 
lesions.
CONCLUSION: IFNγ signaling is uncoupled from iNOS induction in primate myeloid 
cells and epithelial compartments represent dominant sources of iNOS in human 
tuberculosis. These findings, challenge murine macrophage-centric paradigms and 
IFNγ-based correlates used in tuberculosis vaccine development and central to 
pathophysiology of tuberculosis and other pneumonias.
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Study DesignSystematic review with guidelines.ObjectiveTo develop 
evidence-based, globally applicable recommendations for diagnosis and management 
of Tubercular spondylodiscitis (TBSD) as a part of the International Consensus 
Meeting (ICM) 2025 on Spinal Infection.MethodsThis article represents a 
structured, multi-phase international consensus process conducted under the 
auspices of ICM 2025. Systematic literature reviews were performed using PubMed, 
Scopus, Web of Science, and ClinicalTrials.gov in accordance with Cochrane 
methodology. Evidence synthesis was integrated with structured expert 
deliberation. Consensus statements were developed across 7 domains: screening 
and initial evaluation, imaging, microbiological diagnosis, anti-tubercular 
therapy, response monitoring and conservative management, surgical indications, 
and surgical techniques. Recommendations were finalised through structured 
voting, with levels of evidence assigned to each statement.ResultsThe consensus 
emphasises early recognition, routine HIV screening, lesion-specific tissue 
diagnosis with drug-susceptibility testing, and a multimodal diagnostic 
strategy. MRI remains the primary imaging modality but lacks specificity for 
etiological differentiation. Six months of rifampicin-based chemotherapy is 
sufficient in clinically responding patients, irrespective of surgery. Surgery 
is indicated for neurological deficit associated with instability or deformity, 
progressive deterioration, or failure of conservative management. Posterior-only 
approaches are appropriate in most thoracic and lumbar cases, with anterior 
surgery reserved for selected indications.ConclusionThe ICM 2025 recommendations 
provide a comprehensive, evidence-informed framework for the diagnosis and 
management of TBSD and aim to standardise care while guiding future research 
priorities worldwide.
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The development of tuberculosis (TB) is dictated by a complicated interplay 
between antimicrobial defense and host-mediated immunopathology. Neutrophils are 
known to exhibit striking functional plasticity with phenotypes associated with 
both bacterial containment and tissue damage. However, the mechanisms that 
connect the granuloma microenvironment to neutrophil fate remain poorly 
understood. This review aims to fill this gap by integrating emerging evidence 
that defines immunometabolic adaptation as a key determinant of neutrophil 
plasticity in TB. The core of this analysis delineates how the spatially 
organized granuloma characterized by hypoxia, nutrient limitation, iron 
dysregulation, and extracellular acidosis imposes metabolic pressures that 
remodel neutrophil function. Environmental signals converge on regulatory 
networks, including HIF-1α, mTOR/AMPK signaling, glycolytic pathways, the 
pentose phosphate pathway, and redox control systems, thereby affecting the 
switch between antimicrobial activity and pathological inflammation. This 
paradigm presents metabolic rewiring as a potentially important determinant of 
neutrophil fate in TB and offers a mechanistic view of how protective 
antimicrobial programs could evolve into dysfunctional states characterized by 
excessive NETosis, matrix destruction, ferroptotic stress, and tissue injury. 
Ultimately, a better understanding of these metabolic checkpoints may provide 
opportunities for the development of host-directed therapeutic approaches to 
enhance protective neutrophil functions while limiting immunopathology.
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We present a case of a 2-year-old child with persistent synovitis of the right 
ankle joint accompanied by a subfebrile temperature. The child had received 
Bacillus Calmette-Guérin vaccination and had minimal laboratory abnormalities. 
Thorough imaging studies revealed a well-defined osteolytic lesion of the distal 
tibial metaphysis with partial physeal and epiphyseal involvement. Targeted 
biopsy with polymerase chain reaction and histopathological examination 
demonstrated caseating granulomatous inflammation with Langhans-type giant cells 
and confirmed Mycobacterium tuberculosis without Rifampicin resistance. Surgical 
curettage was performed with preservation of the physeal circumference, followed 
by weight-adjusted four-drug anti-tuberculous therapy for 2 months and prolonged 
dual therapy, with a total treatment duration of 9 months. At 18-month 
follow-up, the child was asymptomatic, with full range of motion and preserved 
longitudinal tibial growth. Early diagnosis, targeted biopsy, appropriate 
surgical management, and prolonged chemotherapy are critical for optimal 
outcomes.
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OBJECTIVES: Diagnosing smear-negative pulmonary tuberculosis poses significant 
challenges due to the low bacillary load, which often results in delayed 
diagnosis and poor treatment outcomes. This study evaluated the diagnostic 
performance of Xpert MTB/RIF Ultra (Xpert Ultra) in detecting Mycobacterium 
tuberculosis among patients with presumptive smear-negative pulmonary 
tuberculosis in southwestern Oromia, Ethiopia.
METHODS: A hospital-based cross-sectional study was conducted at Jimma 
University Medical Center from January to June 2023. A total of 255 sputum 
samples were collected from patients with presumptive pulmonary tuberculosis 
(TB) who had negative results on two sputum smear microscopy results for 
acid-fast bacilli. All samples were tested using Xpert Ultra and Mycobacterial 
Growth Indicator Tube 960 (MGIT 960) culture. Sensitivity, specificity, and 
positive and negative predictive values of Xpert Ultra were calculated using 
MGIT 960 culture as the reference standard.
RESULTS: Among 255 patients with presumptive smear-negative pulmonary TB, Xpert 
Ultra detected Mycobacterium tuberculosis in 38 (14.9%), whereas MGIT 960 
culture identified 41 (16.1%) cases. Compared with MGIT 960 culture, Xpert Ultra 
demonstrated a sensitivity of 90.2% (95% confidence interval [CI]: 76.9-97.3%) 
and a specificity of 99.5% (95% CI: 97.3-100.0%). The positive and negative 
predictive values were 97.4% (95% CI: 83.9-99.6%) and 98.1% (95% CI: 
95.2-99.2%), respectively.
CONCLUSION: The Xpert Ultra offers a rapid, sensitive, and specific method for 
diagnosing active TB in patients with presumptive smear-negative pulmonary TB 
cases. Expanding access to Xpert Ultra could improve the management of 
smear-negative pulmonary TB.
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OBJECTIVE: The aim of the study was to evaluate the role of 
18F-fluorodeoxyglucose (FDG) PET/computed tomography (CT) in monitoring 
treatment response and determining treatment end points in patients with 
extraspinal musculoskeletal tuberculosis (MSK-TB) receiving anti-tubercular 
therapy (ATT).
METHODS: In this prospective observational study, 62 patients with extraspinal 
MSK-TB underwent baseline 18F-FDG PET/CT before ATT, with follow-up scans at 6, 
12, and 18 months. Total lesion glycolysis (TLG), maximum standardized uptake 
value (SUVmax), and lesion-to-liver standardized uptake value ratio (SUVR) were 
recorded. Clinical, laboratory, and MRI findings were used as reference 
standards for healing. Receiver operating characteristic analysis identified 
PET/CT parameters associated with ATT beyond 18 months.
RESULTS: Fifty-one patients completed the final PET/CT follow-up. Significant 
reductions in TLG, SUVmax, and SUVR were observed during treatment (all 
P < 0.05). ROC analysis demonstrated that a ≤43% reduction in TLG, ≤46% 
reduction in SUVmax, and ≤26% reduction in SUVR between baseline and 6-month 
scans, and a ≤66% reduction in TLG, ≤36% reduction in SUVmax, and ≤30% reduction in SUVR between baseline and 12-month scans, were associated with the 
requirement for ATT beyond 18 months. The mean time to complete 
clinicoradiological healing was 19.23 ± 1.49 months, whereas the mean time to 
complete metabolic response on PET/CT was 18.54 ± 2.27 months, with no 
statistically significant difference (P = 0.30).
CONCLUSION: 18F-FDG PET/CT is a valuable tool for monitoring treatment response 
in extraspinal MSK-TB. Early changes in PET/CT parameters may predict treatment 
duration, and PET/CT findings closely correlate with disease healing, supporting 
its use in guiding individualized ATT duration.
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Ocular histoplasmosis typically presents as presumed ocular histoplasmosis 
syndrome, characterised by chorioretinal scars and peripapillary atrophy without 
intraocular inflammation. Active inflammatory presentations are exceedingly rare 
and may closely mimic tuberculosis in endemic regions, posing significant 
diagnostic challenges.We report a middle-aged immunocompetent male farmer who 
presented with acute bilateral visual loss, redness and floaters. Examination 
revealed bilateral granulomatous anterior uveitis with dense vitritis with 
mutton-fat keratic precipitates, dense vitritis and 4+ anterior chamber 
reaction. Systemic evaluation identified a laryngeal mass; histopathological 
examination confirmed disseminated Histoplasma capsulatum infection. 
QuantiFERON-TB Gold and HIV serology were negative. Itraconazole was initiated 
before systemic corticosteroids, with marked clinical improvement and visual 
recovery from 6/60 to 6/18 bilaterally within 1 week.This case underscores the 
importance of systemic evaluation, tissue diagnosis and appropriate antifungal 
cover preceding corticosteroid use in presumed histoplasma-associated 
granulomatous uveitis in endemic settings.
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The intracellular persistence of Mycobacterium tuberculosis within macrophages 
remains one of the major obstacles to successful tuberculosis chemotherapy. 
Nanostructured lipid carriers (NLCs) functionalized with mannose may improve 
macrophage-targeted drug delivery and enhance intracellular antibacterial 
efficacy. Mannose-decorated NLCs encapsulating rifampicin, isoniazid, 
ethambutol, and amikacin were prepared and characterized for particle size, zeta 
potential, encapsulation efficiency, morphology, physicochemical stability, drug 
release behavior, and FTIR profiles. Cytocompatibility was evaluated using 
J774A.1 macrophages. Antimycobacterial activity was determined against M. 
tuberculosis H37Rv, four rifampicin-susceptible clinical isolates, and one 
multidrug-resistant (MDR) isolate using the resazurin microplate assay. 
Intracellular antibacterial activity was assessed in M. tuberculosis-infected 
J774A.1 macrophages by colony-forming unit (CFU) enumeration. The developed 
nanoformulations exhibited nanoscale particle size, narrow size distribution, 
favorable encapsulation efficiencies, sustained drug release for up to 72 h, and 
acceptable physicochemical stability during long-term storage. FTIR analysis 
supported successful drug incorporation without detectable major chemical 
interactions between the drugs and the lipid matrix. All formulations showed 
good cytocompatibility toward macrophages, while fluorescence microscopy 
confirmed efficient cellular internalization. Under extracellular conditions, 
nanoencapsulation did not significantly alter MIC values compared with the 
corresponding free antibiotics. In contrast, all antibiotic-loaded NLCs 
demonstrated enhanced intracellular antimycobacterial activity following 
macrophage infection, with the greatest reduction in intracellular bacterial 
burden observed after 72 h of treatment. Rifampicin-loaded NLCs produced the 
most pronounced intracellular antibacterial effect among the investigated 
formulations. Mannose-decorated NLCs enhanced the intracellular antibacterial 
activity of conventional antitubercular drugs while producing minimal changes in 
their extracellular MIC values, supporting their potential as 
macrophage-targeted delivery systems for tuberculosis treatment.
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BACKGROUND: Conducting tuberculosis vaccine trials in high-transmission settings 
offers potential gains in efficiency, yet the impact of repeated exposure in the 
presence of incomplete protection on measured vaccine efficacy is uncertain. We 
evaluated the effect of vaccine characteristics and epidemiological context on 
estimates of vaccine efficacy and requisite sample size for tuberculosis vaccine 
trials.
METHODS: We simulated clinical trials of hypothetical tuberculosis vaccines 
using a stochastic compartmental model of tuberculosis natural history. We 
considered vaccines that confer "leaky" (50% per-exposure reduction) versus 
"all-or-none" protection against infection and/or disease that were evaluated in 
QuantiFERON Gold Plus (QFT) positive, negative or mixed populations with 2% 
(medium burden; incidence 400 per 100,000), 5% (high burden; 800 per 100,000) or 
50% (very high burden; 4500 per 100,000) annual risk of infection (ARI), 
including protection against infection alone. We compared estimates of vaccine 
efficacy and statistical power to detect differences according to sample size 
for each vaccine archetype and epidemiologic setting.
FINDINGS: Simulated trials of vaccines protecting against disease, alone or with 
protection against infection, gave comparable estimates of efficacy across 
epidemiological settings, whether all-or-none or leaky. The largest reduction 
was for a leaky vaccine protecting against both infection and disease in QFT 
negative participants, whose efficacy fell from 75% at medium ARI to 67% at very 
high ARI (relative reduction 11%). A vaccine acting only by preventing infection 
fell further, from 50% to 36% (28%). Trials at very high ARI could nonetheless 
achieve 90% power with 80-96% fewer participants than at medium ARI.
INTERPRETATION: While vaccines conferring leaky protection against infection and 
disease tested in settings with very high ARI could modestly underestimate 
efficacy, trials could be adequately powered with a fraction of the sample size 
in such settings. Further, trials could enroll a mixture of QFT negative and 
positive individuals, increasing generalizability.
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Evaluating the acceptability, feasibility, and implementation fidelity of a 
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Mobile health (mHealth) technologies are increasingly used to support 
community-based healthcare. However, their real-world impact often remains 
unclear. Understanding implementation factors is essential for advancing their 
use and achieving meaningful health outcomes. We evaluated an mHealth tool 
(AitaHealth) after customising its modules and workflows for household 
Tuberculosis (TB) contact tracing and other community-based data collection by 
community health workers (CHWs). We describe the acceptability, feasibility, and 
implementation fidelity of this approach. We conducted a mixed-methods 
evaluation in two South African districts: uMkhanyakude and Ekurhuleni. We 
collected qualitative data through focus group discussions (FGDs) and in-depth 
interviews (IDIs) with CHWs, team leaders, and key stakeholders. We used 
deductive thematic analysis grounded in the Technology Acceptance Model (TAM) to 
assess the acceptability and implementation feasibility of the mHealth tool. We 
used quantitative data from the AitaHealth metadata to assess implementation 
fidelity. CHWs appreciated AitaHealth's efficiency, data security, and 
credibility. Across the two districts, 103 CHWs recorded data for 2,452 
households and 10,649 household members. However, they reported challenges in 
ease of use, with unreliable devices, weak support, and safety concerns 
hindering data collection. These issues led to inconsistent engagement, with 
48.5% of CHWs logging in fewer than 15 times during implementation. Despite 
these challenges, when used, AitaHealth ensured high-quality data collection and 
household coverage, with TB-related fields completed in over 94% of households, 
demonstrating its potential under better conditions. AitaHealth`s limitations 
stemmed from system constraints rather than user resistance. To achieve full 
impact, mHealth tools require reliable infrastructure and supportive 
environments for both the tools and their implementers.
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BACKGROUND: Tuberculosis (TB) and chronic kidney disease (CKD) are 
interconnected global health concerns. CKD patients have a higher risk of 
developing TB. Decreased clearance of drugs in kidney disease enhances toxicity 
risk. Current guidance on medication doses is not based on therapeutic drug 
monitoring. We measured and compared the concentrations of first-line anti-TB 
drugs in CKD and those with normal kidney function.
METHODS: A prospective observational study was conducted from September 2020 to 
December 2023. Patients with microbiologically confirmed tuberculosis were 
included, and drug concentrations were determined by using Liquid 
Chromatography-Tandem Mass Spectrometer (LC-MS/MS) and compared between CKD and 
those with normal kidney function.
RESULTS: Of 151 participants, 51 had CKD. Higher trough concentrations were 
found in CKD for isoniazid [697.15 ng/mL (IQR 199.07-3321.68) vs. 187.58 ng/mL 
(IQR 95.56-323.65), P < 0.0001], rifampicin [141.53 ng/mL (IQR 40.86-730.66) vs. 
33.24 ng/mL (IQR 22.49-86.20), P < 0.0001], and ethambutol [635.67 ng/mL (IQR 
264.38-1594.12) vs. 230.92 ng/mL (IQR 161.95-417.22), P < 0.0001], while 
pyrazinamide level [1469.79 ng/mL (IQR 0.00-5160.53) vs. 4273.94 ng/mL (IQR 
2151.29-8023.81), P = 0.002] was higher in those with normal kidney function. At 
2-hours, a greater number of CKD patients had below the reference threshold for 
rifampicin [33/51 (64.7%) vs. 48/100 (48%), P = 0.059] and pyrazinamide [39/40 
(97.5%) vs. 29/91 (31.8%), P < 0.0001].
CONCLUSION: CKD affects anti-tubercular drug concentrations, highlighting the 
need for therapeutic drug monitoring.
CLINICAL TRIAL REGISTRATION NUMBER: CTRI/2020/09/027951.
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BACKGROUND: Post-tuberculosis lung disease (PTLD) is increasingly recognized as 
a major cause of chronic respiratory morbidity in tuberculosis (TB) survivors. 
Pulmonary rehabilitation (PR) improves functional outcomes in PTLD, but the 
influence of disease extent on response to rehabilitation is underexplored, 
particularly in high-burden settings such as India.
METHODS: This prospective interventional study was conducted at our center, over 
6 months. Sixty patients with radiologically confirmed post-tuberculosis 
sequelae were enrolled and stratified into mild ( n = 27), moderate ( n = 24), 
and severe ( n = 9) groups based on chest radiograph (CXR) classification. All 
patients underwent a structured 24-week PR program, delivered either as 
hospital-based supervised sessions or home-based rehabilitation with 
reinforcement. Outcomes assessed at baseline, 12 weeks, and 24 weeks included 
nutritional status (body mass index [BMI]), pulmonary function (spirometry), 
dyspnea (mMRC scale), functional capacity (6-min walk test [6MWT]), 
health-related quality of life (St. George's Respiratory Questionnaire [SGRQ]), 
and psychological status (Depression Anxiety Stress Scale, DASS-21).
RESULTS: At baseline, patients with severe disease had significantly lower BMI 
(16.5 vs. 22.1 kg/m 2 ), poorer lung function (FEV 1 % predicted 21.3 vs. 54.1), 
and shorter 6MWT distances (196.9 vs. 344.4 m) compared with mild disease (all p 
< 0.001). Over 24 weeks, significant improvements were observed in all groups 
across nutritional, physiological, functional, and psychosocial outcomes ( p < 
0.05 for within-group comparisons). However, intergroup differences persisted, 
with patients with mild disease achieving the greatest absolute gains, while 
severe disease patients remained at a relative disadvantage.
CONCLUSION: The extent of lung disease strongly influences the degree of 
improvement with PR in PTLD. Early initiation of rehabilitation in patients with 
mild-to-moderate disease yields the greatest benefits, although meaningful 
improvements are also achievable in severe cases, underscoring the role of 
rehabilitation as a cornerstone of PTLD management.
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Pediatric Tuberculosis Care Outcomes in a Tertiary Care Center, France, 
2014-2024.

Franco D, Panetta L, Ader F, Ouziel A, Gillet Y, Horvat C.

We evaluated pediatric tuberculosis treatment outcomes in a tertiary care center 
in France during 2014-2024 by using updated World Health Organization 
definitions. Among 123 children, 60.9% were successfully treated. Unfavorable 
outcomes reflected suboptimal adherence, dosing errors, and incomplete 
follow-up, highlighting the need for implementation and evaluation of optimized 
care processes.
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Posttuberculosis Consequences on Tuberculosis Prevention Effectiveness and 
Cost-effectiveness among New Immigrants, Canada.

Ainiwaer A, Uppal A, Schwartzman K, Romanowski K, Brode SK, Johnston JC, 
Campbell JR.

Cost-effectiveness analyses of tuberculosis (TB) preventive treatment rarely 
consider long-term TB consequences. We examined how long-term TB consequences 
influence the effectiveness and cost-effectiveness of TB prevention among 
persons who immigrate to Canada. By using a Markov microsimulation model of 
400,000 persons immigrating to Canada in 2025, we compared current postarrival 
TB infection screening levels (0.5%) with a screening level of 68% among new 
immigrants. Modelling scenarios included acute TB consequences and long-term 
TB-related death, illness, and healthcare costs (25-year horizon, 1.5% discount 
rate). Including long-term TB-related consequences increased the estimated 
TB-related quality-adjusted life years (QALYs) lost by 2.1-fold (95% uncertainty 
range 1.7-2.5-fold). When long-term TB-related consequences were included, 
estimated QALYs gained from expanded screening increased 2.4-fold (95% 
uncertainty range 1.6-4.4-fold), reducing the cost per QALY from $235,088 to 
$100,742 CAD. Ignoring long-term TB consequences substantially underestimates 
the effectiveness and cost-effectiveness of preventive interventions; such 
consequences should be incorporated into future evaluations.
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Mycobacterium abscessus infections are frequently drug resistant and can cause 
severe disease, particularly among vulnerable populations in healthcare 
settings. In June 2024, a cluster of M. abscessus infection cases was reported 
at a hospital in Maryland, USA. An investigation involving hospital infection 
prevention staff, the Maryland Department of Health, the Centers for Disease 
Control and Prevention, and the Wadsworth Laboratory of the New York State 
Department of Health included initiation of mitigation efforts such as tap water 
use restrictions, point-of-use water filters, hospitalwide water flushing, and 
staff education regarding sink safety. Whole-genome sequencing of patient and 
environmental isolates, coupled with epidemiologic data, revealed a strong 
association (0-24 single-nucleotide polymorphism differences) between 
environmental and patient samples, indicating that infections were likely a 
result of patient exposure to M. abscessus. Ensuring initiation of mitigation 
initiatives likely prevented additional patient infections. Although effective 
in this investigation, not all mitigation strategies are equal or sustainable.
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In bacteria, DnaB replicative helicases are essential for unwinding genomic DNA 
to provide the single-stranded templates required for replication. The 
recruitment of the hexameric DnaB helicase to the origin of replication is 
mediated by distinct mechanisms that rely on specialized factors known as 
helicase loaders. The DciA family of helicase loaders exhibits distinct 
architectures that differ in the arrangement of the KH and DnaB-binding lasso 
domains. In this study, we probe the predicted structural architecture of the 
Mycobacterium tuberculosis (Mt) DciA helicase loader and its interplay with the 
cognate helicase MtDnaB. Native mass spectrometry and small-angle X-ray 
scattering (SAXS) analyses reveal that MtDciA adopts a monomeric and compact 
architecture in solution. We demonstrate that MtDnaB binds MtDciA with nanomolar 
affinity, likely forming a 2:1 complex at the Docking Helix-Linker Helix (DH-LH) 
interface of the replicative helicase. We predict that the intein-containing 
immature MtDnaBi will fail to form the active hexamer. As such, we suggest that 
MtDciA will show little to no affinity for intein-containing MtDnaBi.
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Lymphangioleiomyomatosis (LAM) is a rare cystic lung disease that primarily 
affects women of reproductive age. The disease may involve extrapulmonary sites, 
including the lymphatic system, and can present with a lymphocyte-predominant 
pleural effusion mimicking tuberculosis. We report a 35-year-old woman who 
presented with a three-year history of progressive dyspnea and recurrent 
lymphocyte-predominant exudative pleural effusions. She was empirically started 
on anti-TB therapy at a local hospital but showed no clinical improvement. Upon 
evaluation at a tertiary center, there was decreased air entry over the 
posterior third of the chest. Repeat pleural fluid analysis demonstrated a milky 
appearance with elevated triglyceride levels, consistent with chylous effusion. 
High-resolution CT showed diffuse, bilateral, thin-walled pulmonary cysts and 
bilateral pleural effusion with retroperitoneal lymphatic involvement, which 
confirmed the diagnosis of LAM. Treatment with sirolimus was started and showed 
significant clinical improvement, but the patient discontinued therapy after two 
months due to financial constraints. In this patient, LAM presented as 
tuberculous pleuritis that delayed the definitive diagnosis. This should alert 
clinicians in high TB burden settings to consider this rare disease in 
reproductive-aged women who present with progressive dyspnea and a 
lymphocyte-predominant pleural effusion, particularly when there is no response 
to anti-TB therapy.
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Primary malignant lymphoma of the chest wall is a rare disease. Its pathogenesis 
has been reported to be associated with chronic pyothorax following tuberculous 
inflammation, artificial pneumothorax, and Epstein-Barr virus (EBV) infection. 
We herein report a surgically treated case of primary chest wall lymphoma 
without a history of tuberculosis or chronic pyothorax. A 65-year-old woman with 
a history of left rib fractures caused by domestic violence was found to have an 
abnormal shadow in the left chest on a chest radiograph obtained during a 
routine medical checkup. Contrast-enhanced computed tomography (CECT) revealed a mass lesion in the left chest wall, and she was referred to our department for 
further evaluation and treatment. Examination demonstrated a gradually enlarging 
mass measuring 30 mm × 10 mm located just below the left seventh rib. No obvious 
invasion into the ribs or surrounding organs and tissues was observed. Tumor 
resection was performed under thoracoscopic and direct visualization. 
Histopathological examination revealed diffuse large B-cell lymphoma (DLBCL). We 
experienced a surgically treated case of primary chest wall malignant lymphoma 
without any apparent underlying disease that could have contributed to its 
development.
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BACKGROUND: Latent tuberculosis (LTBI) affects 33% globally, with 5-10% 
progressing to active TB within five years. Diabetes triples the risk, driving 
high TB rates in countries like India. This study aims to determine prevalence 
of LTBI among patients visiting outpatient department in the field practice 
areas of Department of Community Medicine and Family Medicine at AIIMS Jodhpur 
and to assess the relationship between LTBI and diabetes mellitus.
METHODOLOGY: This analytical cross-sectional study involved 384 participants 
aged ≥30 years attending AIIMS Jodhpur's health training centers from October 
2021 to March 2023. Tuberculin skin test (TST) was used to diagnose LTBI. 
Positive thresholds: >5 mm for recent tuberculosis contact, >10 mm for diabetes, 
>15 mm in participants without risk factors.
RESULTS: Among 384 TST participants, 346 (90.1%) were evaluated. LTBI prevalence 
was 20.5% with 95% CI: 16.3%-24.8%, (71 participants). Of 118 diabetes cases, 
113 were evaluated, with 27.4% having LTBI. Multivariate analysis identified 
significant LTBI predictors such as type 2 diabetes (OR: 3.47, 95% CI 
1.61-7.46), tuberculosis contact (OR: 18.13, 95% CI 8.08-40.64), and obesity 
(OR: 2.26, 95% CI 1.04-4.91).
CONCLUSION: Type 2 diabetes significantly associated with LTBI, making 
systematic testing and treatment crucial to prevent complications. Diagnosing 
LTBI in diabetes patients is key to addressing these linked health issues.
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Female genital tuberculosis (TB) is an uncommon form of extrapulmonary TB that 
may closely mimic advanced gynecological malignancy because of overlapping 
clinical, radiological, and biochemical findings. We report the case of a 
70-year-old woman who presented with abdominal distension, pelvic pain, weight 
loss, elevated CA-125 levels, and omental nodularity suggestive of peritoneal 
carcinomatosis. Imaging revealed an enlarged uterus with an intramural mass and 
multiple peritoneal deposits, raising strong suspicion for ovarian or primary 
peritoneal malignancy. Diagnostic laparoscopy demonstrated multiple whitish 
tubercles involving the omentum, peritoneum, bowel wall, and uterine surface. 
Histopathological examination of hysterectomy, omentectomy, and peritoneal 
biopsy specimens revealed caseating granulomatous inflammation with Langhans 
giant cells involving the myometrium, cervix, omentum, and peritoneum, while the 
uterine mass was confirmed as leiomyoma. Subsequent microbiological evaluation 
established the diagnosis of Mycobacterium tuberculosis. The patient responded 
favorably to anti-tubercular therapy. This case highlights the diagnostic 
challenge posed by genital and peritoneal TB in elderly patients, particularly 
when accompanied by elevated tumor markers and incidental uterine leiomyoma. 
Early histopathological confirmation and awareness of this entity are essential 
to avoid unnecessary radical surgical procedures and ensure timely initiation of 
appropriate therapy.
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BACKGROUND: The primary treatment for tuberculosis, which includes isoniazid, 
rifampicin, pyrazinamide, and ethambutol, is vital for managing the disease but 
often leads to drug-induced liver injury (DILI), especially in older adults. It 
is important to accurately identify and manage hepatotoxicity caused by this 
treatment to safely continue therapy.
OBJECTIVE: This report discusses a case of liver injury induced by first-line 
anti-tubercular drugs in an elderly patient, emphasiz-ing the importance of 
de-challenge, alternative non-hepatotoxic treatments, and a carefully monitored 
stepwise rechallenge.
METHODS: An 84-year-old woman with pulmonary tuberculosis and hypertension 
(treated with amlodipine) experienced abnormal liver function tests after 
starting first-line anti-tubercular therapy. A thorough clinical evaluation, 
laboratory tests, causality assessment, de-challenge, alternative treatment, and 
stepwise rechallenge were conducted with close biochemical monitoring.
RESULTS: Initial tests showed significant hyperbilirubinemia (total bilirubin 
5.2 mg/dL), elevated aspartate aminotransferase (AST 176-247 U/L), slightly 
increased Alanine Aminotransferase (ALT 40-55 U/L), and an R-ratio of about 2.6, 
indicating a predominantly cholestatic pattern with mixed features of liver 
injury. After discontinuing the hepatotoxic treatment and starting alternative 
medications (Moxifloxacin, Streptomycin, and Ethambutol), liver function tests 
improved significantly within 3-5 days. Once liver parameters normalized, 
Rifampicin was gradually reintroduced, and liver function tests remained stable 
four days after rechallenge, with no return of hepatotoxicity.
CONCLUSION: This case illustrates that early detection of liver injury from 
anti-tubercular therapy, prompt de-challenge, use of alternative non-hepatotoxic 
drugs, and a carefully monitored stepwise rechallenge can enable the safe 
continuation of tuberculosis treatment in elderly patients. Close biochemical 
monitoring, along with consideration of therapeutic drug monitoring, may further 
improve patient safety.
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Many varied presentations of genitourinary tuberculosis (GUTB) such as recurrent 
urinary tract infection, sterile pyuria (pus cells in urine despite a negative 
routine bacterial culture) with/without haematuria, irritating voiding symptoms, 
infertility, hydronephrosis and renal failure had been published in the 
literature. Tuberculous epididymo-orchitis (inflammation of the epididymis and 
testis) is an underreported and rare form of GUTB. Non-specific symptoms of 
epididymal tuberculosis (TB) are difficult to differentiate from cysts, tumours 
and other infections. Bilateral epididymal involvement with testicular lesion 
increases the suspicion of tubercular aetiology. Tuberculous epididymo-orchitis 
in late stages may present with non-functioning kidney and thimble bladder (a 
severely contracted, small-capacity bladder due to chronic inflammation) and 
infertility. Timely diagnosis and treatment will prevent late sequelae of the 
disease. Here, we present three cases of GUTB in young males: two cases of 
isolated tuberculous epididymo-orchitis (cases 1 and 3) and one case of 
complicated drug-resistant genitourinary tuberculosis (case 2). These rare cases 
were managed successfully with diagnostic and therapeutic challenges.
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Context/Aim: Tuberculosis remains one of the major current health challenges 
caused by a single infectious pathogen, Mycobacterium tuberculosis. The severity 
of this epidemic is mainly associated with the emergence of its 
multidrug-resistant and extensively drug-resistant strains against known 
anti-tuberculosis drugs. Hence, there is an urgent need to develop new 
antimycobacterial molecules to overcome this phenomenon. This study aimed to 
evaluate and compare the antimycobacterial activity of extracts from selected 
Moroccan medicinal plants.
MATERIALS AND METHODS: Nine plant species were selected for this study. Three 
different extracts were prepared from each species using distilled water, 
ethanol, and ethyl acetate. The obtained twenty-seven extracts were tested for 
their antimycobacterial activity using the disc diffusion method and the 
resazurin microtiter assay against two mycobacterial strains: Mycobacterium 
aurum and Mycobacterium smegmatis. Finally, extracts from the active plants were 
subjected to qualitative and quantitative phytochemical screening.
RESULTS: The studied plant extracts exhibited variable antimycobacterial 
activity. The MIC values ranged from 0.3 to 50 mg/mL against Mycobacterium aurum 
and from 0.7 to 100 mg/mL against Mycobacterium smegmatis. Among the tested 
extracts, the ethyl acetate extract of Marrubium vulgare showed the highest 
activity, with bactericidal effects reflected by MBC values of 0.7 mg/mL and 1.5 
mg/mL against M. aurum and M. smegmatis, respectively. Phytochemical screening 
indicated that the most active extracts were rich in flavonoids.
DISCUSSION: The results demonstrate a promising antimycobacterial potential of 
the ethyl acetate extracts from Laurus nobilis, Marrubium vulgare, and 
Chamaerops humilis, as indicated by significant inhibition zone diameters and 
low MIC/MBC values. Qualitative and quantitative phytochemical screening 
suggests that this activity may be associated with the high content of 
flavonoids in these extracts.
CONCLUSION: According to these results, the studied medicinal plants appear to 
be a promising source for isolating and purifying new effective antitubercular 
compounds.
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OBJECTIVE: Diagnosing atypical pathogen-induced infectious diseases is a complex 
and challenging problem, given their unique characteristics. A-priori 
identification of features using modern AI approaches can facilitate the 
diagnostic process, potentially leading to improved outcomes, early diagnosis, 
and effective resource utilization. We aimed to develop an AI-driven clinical 
decision support system for identifying rare and atypical infections - a 
composite of six microbiologically and clinically distinct diseases 
(blastomycosis, cryptococcosis, histoplasmosis, mucormycosis, pneumocystosis, 
and tuberculosis) unified by their shared pattern of diagnostic delay - in the 
early stages of hospital admission, which are often missed due to nonspecific 
symptoms, anchoring bias, and low clinical suspicion, leading to delays of 
20-30 days.
MATERIALS AND METHODS: We analyzed EHR data from 11,494 patients (1,494 with 
rare infections, 10,000 controls) admitted to Mayo Clinic hospitals (2010-2023). 
Machine learning models, including HistGradientBoosting, were trained on 
demographics, medical history, and laboratory results within three days of 
admission. SMOTE addressed class imbalance, and SHAP values provided 
interpretability. Performance was evaluated using accuracy, sensitivity, 
specificity, and AUC.
RESULTS: The HistGradientBoosting model achieved an accuracy of 93.2 %, AUC of 
0.947 (IQR 0.942-0.952), s pecificity of 97.3 %, and sensitivity of 61.9 % at 
the model's default classification threshold; threshold optimization for the 
intended flagging use case is planned prior to implementation. Key predictors 
included elevated phosphate, decreased lymphocyte counts, male sex, 
immunodeficiency, age, and calcium levels, aligning with clinical markers.
CONCLUSION: The AI-driven clinical decision support system developed in this 
study shows strong potential for aiding the early diagnosis of rare infections. 
By leveraging EHR data and advanced machine learning models, this system could 
improve resource utilization, enable timely clinical interventions, and 
ultimately enhance patient outcomes. Further validation in external datasets and 
prospective trials is needed to confirm these findings and facilitate real-world 
implementation.
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ObjectivesThis study compared men who have sex with men (MSM) who lived with HIV 
(LWHIV) and tuberculosis to MSM LWHIV without tuberculosis and estimated 
tuberculosis incidence among MSM-LWHIV over 25-years.MethodsData from the 
Israeli national tuberculosis and HIV registries between 2000 and 2025 were 
cross-matched by patients' identifiers to compare MSM LWHIV and tuberculosis to 
other MSM LWHIV older than 15 years. They were followed up from HIV-diagnosis 
until they developed TB, died, left Israel or end-2025.ResultsOf 3,018 MSM LWHIV 
who were followed-up for 30,617 person-years, 16 (0.5%) developed tuberculosis, 
compared with 244 (6.6%) non-MSM LWHIV, corresponding to 5 and 70 cases per 
10,000 person-years, respectively (P<0.01). MSM LWHIV and tuberculosis were more 
commonly non-Israeli born, had lower CD4-counts and not been treated with 
antiretroviral therapy than MSM LWHIV without tuberculosis.Tuberculosis in MSM 
was diagnosed within a median of 2.4 years after HIV (range 0-10), and 8 (50.0%) 
were diagnosed concomitantly with HIV and tuberculosis. Contact tracing revealed 
one household exposure, while nine (52.9%) probably acquired tuberculosis while 
originating/visiting high-tuberculosis settings.ConclusionsTuberculosis 
incidence among MSM LWHIV is very low. Tuberculosis was probably acquired while 
originating/visiting endemic countries. Routine HIV-testing of patients with 
tuberculosis is recommended.
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OBJECTIVE: Tuberculosis (TB) remains a significant global health concern, 
resulting in illness and death for millions of individuals. Despite the 
availability of effective treatment options, a substantial number of people 
continue to suffer from long-term lung consequences known as post-tuberculosis 
lung disease (PTLD). PTLD may be associated with reduced exercise capacity, 
respiratory impairment, and diminished quality of life. Pulmonary rehabilitation 
(PR), an intervention that combines exercise and education to enhance pulmonary 
function and overall wellbeing, may offer a solution. The aim of this systematic 
review was to map the available evidence on PR interventions for PTLD, identify 
gaps in the literature, and synthesize findings on exercise capacity, quality of 
life, pulmonary function, and symptom outcomes to inform clinical practice and 
future research.
METHODS: A systematic search was conducted across four electronic databases, 
Scopus, PubMed (MEDLINE), ProQuest, and EBSCO, for studies published between 
2000 and 2026. The overall search yielded 1,085 articles. After reviewing titles 
and abstracts, we removed 163 duplicates and excluded 905 articles. A total of 
17 articles met the inclusion criteria and were included in this systematic 
review.
RESULTS: Seventeen studies met the inclusion criteria, encompassing randomized 
controlled trials (RCTs) and observational study designs across multiple 
countries. PR consistently improved exercise capacity, with a 6 min walk 
distance (6MWD) increasing by 36-189 m (440.6 ± 70.8 m to 574.6 ± 168.9 m; 399 ± 62 m to 467 ± 65 m, p < 0.01) and a significant improvement in quality of life, as evidenced by reductions in St Georges Respiratory Questionnaire (SGRQ) scores of up to 13 points (p < 0.05) and significant between-group differences in some studies (p < 0.0001). Symptom outcomes also improved, including reductions in dyspnea and chest pain (44.8% to 24.1%). Pulmonary function findings were 
heterogeneous; some studies reported significant improvements in FEV1 (2.94 ± 
0.68 L to 3.18 ± 0.54 L, p < 0.001), whereas others showed no significant 
changes.
CONCLUSION: Despite certain limitations, all included studies demonstrated 
improvement in at least one key outcome domain. They collectively suggest that 
PR may be a valuable component of PTLD management, though further high-quality 
trials are needed to establish optimal protocols and confirm efficacy. PR has 
the potential to enhance the quality of life, exercise capacity, and lung 
function in patients with post-TB complications.
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INTRODUCTION: Tuberculosis (TB) is the leading cause of death among people 
living with HIV (PLHIV). Kazakhstan faces a growing number of new HIV diagnoses 
alongside a high incidence of multidrug-resistant TB. This study aimed to 
determine the prevalence and risk factors for TB among PLHIV in Almaty, 
Kazakhstan.
METHODS: We conducted a cross-sectional study of adult PLHIV receiving care at 
the Almaty AIDS City Center by 2022. Participants were randomly selected from 
the HIV registry. TB/HIV coinfection was defined as a documented TB diagnosis 
following HIV diagnosis in the registry. Bivariable and multivariable Poisson 
regression with robust standard errors was used to estimate unadjusted and 
adjusted prevalence ratios (PR and aPR) and 95% confidence intervals (CI) for 
factors associated with TB/HIV coinfection.
RESULTS: Of 194 PLHIV randomly selected, 188 participated, of whom 32 (17%) had 
TB/HIV coinfection. In bivariable analysis, coinfection was more common among 
those with lower educational attainment (24% vs. 6%), a history of incarceration 
(43% vs. 11%), ever smoking (32% vs. 4%), known TB contact (28% vs. 5%), 
detectable viral load (>50 copies/mL; 42% vs. 3% among those with undetectable 
viral load ≤50 copies/mL), ART duration less than three years (13% vs. 1%), and 
ART interruptions (16% vs. 3%). Coinfection prevalence was also higher among 
those with a CD4 cell count <200 cells/mm3 (44% vs. 12%), and those with no or 
unknown TPT receipt had a higher prevalence of coinfection compared to those who 
had received TPT (25% vs. 10%; PR = 2.5; 95% CI: 1.2-5.5). In multivariable 
analysis, coinfection was independently associated with younger age (18-39 vs. 
≥40 years; aPR = 2.0; 95% CI: 1.2-3.4), ever smoking (aPR = 3.6; 95% CI: 
1.3-10.0), known TB contact (aPR = 2.4; 95% CI: 1.0-5.7), incarceration history 
(aPR = 1.8; 95% CI: 1.1-3.2), and detectable viral load (aPR = 6.9; 95% CI: 
2.5-19.5).
CONCLUSION: We found a high prevalence of TB/HIV coinfection and suboptimal TPT 
coverage among PLHIV in Almaty. Expanding TPT access, ensuring routine TB 
screening, and prioritizing early and sustained ART, particularly among 
individuals with detectable viral loads or low CD4 counts, may help reduce TB 
among PLHIV in similar settings.
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BACKGROUND:  Diagnosis of tubercular pleural effusion (TPE) is difficult and 
always controversial unless proved microbiologically. Pleural fluid is almost 
always paucibacillary, leading to low microbiological yield. Physicians often 
rely on pleural fluid biochemistry and clinical judgment for initiating 
antitubercular therapy (ATT). Xpert Mycobacterium tuberculosis/rifampicin 
resistance Ultra (Xpert MTB/RIF Ultra) (Cepheid, Sunnyvale, CA) has been 
designed to ease the diagnostic dilemma and improve sensitivity in 
paucibacillary tuberculosis (TB).
OBJECTIVES:  This study aimed to evaluate the diagnostic utility of Xpert 
MTB/RIF Ultra in suspected TPE and assess its role in rifampicin resistance 
determination.
METHODS:  This retrospective observational study was conducted at a tertiary 
care center in Northern India. Patients with exudative lymphocytic pleural 
effusion, elevated adenosine deaminase levels, and clinic-radiological suspicion 
of TB who underwent pleural fluid Xpert MTB/ RIF Ultra and mycobacterial growth 
indicator tube (MGIT) culture testing were included. Clinical response to ATT 
and radiological improvement were assessed during follow-up.
RESULTS:  Twenty-one patients were included in the final analysis. Xpert MTB/RIF 
Ultra demonstrated positivity in 14 patients, while MGIT culture remained 
negative in all cases. All Ultra-positive patients showed significant clinical 
and radiological improvement following ATT, supporting the diagnosis of pleural 
TB despite MGIT culture negativity. Most of the Ultra-positive samples 
demonstrated "Trace" positivity with indeterminate rifampicin resistance 
results, limiting reliable drug resistance interpretation.
CONCLUSION:  Xpert MTB/RIF Ultra appears to be a useful adjunctive diagnostic 
tool in suspected TPE, where culture positivity is low. Although rifampicin 
resistance determination remains challenging in paucibacillary pleural fluid 
specimens, Ultra may help improve microbiological support for diagnosis 
alongside conventional clinical and biochemical assessment. Our findings 
correlate with the latest World Health Organization 2025 recommendations.
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Mycobacterium tuberculosis (Mtb) encounters diverse and fluctuating 
microenvironments during infection, including changes in nutrient availability 
and pH. While adaptation to individual host-associated conditions has been 
extensively studied, the impact of repeated environmental fluctuations on 
bacterial physiology and antibiotic survival remains unclear. In this study, we 
investigated how long-term adaptation to stable or fluctuating environments 
influences Mtb growth and drug responses. Mtb populations were serially passaged 
for six consecutive passages under combinations of different carbon sources and 
pH conditions that were either maintained consistently or altered across 
passages. Environmental history significantly affected bacterial growth dynamics 
and antibiotic survival. Notably, under identical final condition with 
cholesterol as a sole carbon source, populations adapted to a stable environment 
exhibited higher survival following bedaquiline and rifampicin treatment than 
populations exposed to fluctuating environments. These findings suggest that 
stable environments promote the optimization of growth and stress-response 
programs, whereas environmental fluctuations limit such optimization despite 
potentially increasing phenotypic heterogeneity and a possibility of survival. 
Together, our results identify environmental history as an important determinant 
of antibiotic survival in Mtb and highlight the need to consider dynamic 
host-like environments when investigating tuberculosis physiology and drug 
responses.
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BACKGROUND: AI-assisted digital microscopy has been proposed to augment 
acid-fast bacilli smear interpretation, but its performance in low-incidence 
laboratory settings is uncertain. We evaluated diagnostic accuracy, grading 
concordance, reproducibility, and workflow implications of AI-assisted 
fluorescence microscopy in routine mycobacteriology of such a setting.
METHODS: In a prospective single-centre implementation study (November-December 
2023), 284 consecutive routine specimens were analyzed in parallel by manual 
microscopy and an AI-enabled digital system. Fully automated output and 
machine-assisted interpretation were compared with mycobacterial culture as 
reference. Digital grading thresholds were recalibrated using whole-slide 
quantitative ranges and optimized probability cutoffs.
RESULTS: Of 283 evaluable specimens, 15 (5.3%) were culture positive. Manual 
microscopy showed 40.0% sensitivity and 98.9% specificity. Fully automated 
output achieved 93.0% sensitivity but only 26.5% specificity. Machine-assisted 
interpretation yielded 53.3% sensitivity and 96.6% specificity. Application of a 
≥92% probability cutoff increased exact grading agreement from 24% to 59% and 
eliminated major category deviations. Digital analysis showed high repeatability 
(96% identical results across repeated runs), whereas manual grading 
demonstrated inter-reader variability. Digital microscopy reduced hands-on time 
but increased total time-to-result due to computational processing.
CONCLUSION: In a low-incidence hospital laboratory, AI-assisted digital 
microscopy was technically feasible when deployed in a supervised configuration. 
Diagnostic performance improved only modestly compared with manual microscopy, 
whereas reproducibility and hands-on time were favorably affected. 
Implementation required substantial technical adaptation and resource 
investment, indicating that digital microscopy offers incremental 
standardization and workflow benefits rather than transformative gains in 
diagnostic accuracy.
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Tuberculosis (TB) continues to pose a significant public health challenge. An 
effective immune response against Mycobacterium tuberculosis (M.tb) is widely 
dependent on T cell memory responses, particularly in Latent tuberculosis 
infection (LTBI) and active tuberculosis disease (ATB). We quantified and 
phenotypically characterized peripheral blood mononuclear cells (PBMCs) from 
Southern Thai cohort after stimulation with established M.tb specific antigen: 
PPD and novel antigens: IrtA, PE9 and PPE68. We compared immune responses in 60 
individuals (ATB n = 20, LTBI n = 20 and healthy controls (HC) n = 20) using 
flow cytometry and Enzyme linked Immunospot (ELISpot) assays. PPD induced the 
strongest IFN-γ responses across all groups. PPE68 demonstrated the highest 
immunogenicity among the novel antigens, inducing stronger IFN-γ responses. PE9 
uniquely distinguished disease states by showing significantly reduced CD4+ 
TNF-α production in ATB and LTBI. PD-1 expression was markedly elevated on 
PPD-stimulated CD4+ T cells in ATB and LTBI, reflecting antigen load, T cell 
activation and/or exhaustion, whereas PE9 induced higher PD-1 expression in HC. 
These findings highlight the distinct immune signatures elicited by classical 
and novel M.tb antigens, which support further evaluation for future diagnostic 
or biomarker applications.
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Serological assays are used alongside tuberculin skin testing to improve 
detection of bovine tuberculosis (bTB) in camelids. Tuberculin-induced 
anamnestic antibody responses have been described in infected animals; however, 
the effect of single and repeated tuberculin exposure on antigen-specific 
antibody responses in clinically healthy, tuberculosis-free camelids has not 
been evaluated. A retrospective observational study was undertaken involving 
alpacas and llamas subjected to voluntary or regulatory tuberculin 
administration, including single or repeated injections within 12 months before 
serological testing using the Camelid Enferplex multiplex ELISA. Animals were 
clinically healthy and originated from herds with no credible suspicion or 
history of bTB before or after testing. An unprimed control cohort from a 
biosecure, tuberculosis-free herd was included for comparison. Serological 
reactors underwent statutory post-mortem examination. Camelids exposed to 
tuberculin demonstrated consistent antibody reactivity to a defined subset of 
antigens, in the assay-reported order: MPB70-derived peptide (MPB70pep), bovine 
purified protein derivative (PPDB), MPB83, CFP-10 and MPB70. This pattern 
occurred in clinically healthy animals with no epidemiological risk factors or 
clinical, pathological or bacteriological evidence of Mycobacterium bovis 
infection at post-mortem examination. Nevertheless, ten animals were classified 
as serological reactors and compulsorily removed under regulatory provisions. In 
contrast, unprimed control animals showed no persistent multi-antigen antibody 
reactivity. Tuberculin administration alone, including repeated exposure within 
12 months, can induce patterned antibody responses detectable by the Camelid 
Enferplex assay independent of infection. In low-prevalence spillover species, 
such responses may have important regulatory and welfare consequences, 
highlighting the need to consider tuberculin exposure history, herd biosecurity, 
herd disease status and species-specific immunology when interpreting 
serological results.
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The β‑carbonic anhydrase (CanB) enzyme has been validated as a potential target 
for the development of novel antitubercular compounds against Mycobacterium 
tuberculosis. This enzyme plays a crucial role in maintaining intracellular pH 
homeostasis, bacterial survival, and pathogenesis, making it a highly promising 
and druggable target for novel antitubercular therapies. Various inhibitors have 
been identified, including sulfonamides, dithiocarbamates, carboxylic acids, 
phenolic compounds, and diphenylterephthalamide derivatives. In this study, we 
employed a combination of in silico techniques and in vitro biological 
evaluation to further develop CanB inhibitors belonging to the 
N,N'-diphenylterephthalamide class. To this end, the structural similarity 
approach was applied to mine the National Cancer Institute database and 
prioritize available compounds. Biological evaluation demonstrated that twelve 
of these compounds exhibited potent antimycobacterial activity with MIC values 
ranging from 0.125 to 2 μg/mL. Furthermore, selected compounds were efficient 
inhibitors of CanB, reducing its esterase activity to less than 35%, and showed 
high affinity for the enzyme (Kd between 0.12 and 3.10 μM), as demonstrated by a thermal shift assay. Overall, this work clearly suggests that the 
diphenylterephthalamide scaffold represents an effective tool for developing 
CanB inhibitors with antimycobacterial properties.
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Human immunodeficiency virus (HIV) and Mycobacterium tuberculosis (M. 
tuberculosis) co-infection represents one of the most devastating syndemics in 
global health, accounting for substantial morbidity and mortality worldwide. The 
interaction between these two pathogens is not merely additive but highly 
synergistic, driven by profound immune dysregulation. HIV-mediated depletion of 
CD4+ T cells facilitates tuberculosis (TB) progression, whereas TB-induced 
immune activation enhances HIV replication and accelerates disease progression. 
HIV preferentially infects CD4+ T cells and impairs the function of macrophages 
and dendritic cells, resulting in defective granuloma formation, impaired 
antigen presentation, and chronic systemic inflammation. Conversely, active TB 
promotes sustained production of cytokines and chemokines, creating a permissive 
environment for increased HIV transcription, viral dissemination, and 
maintenance of viral reservoirs. This review synthesizes current knowledge on 
the immunopathogenesis of TB-HIV co-infection, with particular emphasis on the 
mechanisms underlying dual immune suppression, including granuloma 
destabilization, macrophage dysfunction, impaired antigen presentation, immune 
exhaustion, cytokine imbalance, and disruption of mucosal and tissue immune 
homeostasis. We further examine how the bidirectional interplay between HIV and 
M. tuberculosis reshapes both innate and adaptive immune responses, contributing 
to atypical clinical manifestations, diagnostic challenges, immune 
reconstitution inflammatory syndrome (IRIS), and poor treatment outcomes. 
Finally, we discuss emerging host-directed and immunomodulatory therapeutic 
strategies, together with the growing role of systems biology and computational 
approaches in identifying immune correlates and predictive biomarkers. A deeper 
understanding of these interconnected mechanisms will be essential for 
developing integrated, personalized therapeutic strategies to improve clinical 
outcomes in individuals with TB-HIV co-infection.
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Childhood tuberculosis (TB) can present with atypical and rare manifestations, 
posing significant diagnostic challenges. While mediastinal masses in children 
are frequently malignant, congenital cysts can become secondarily infected. 
Furthermore, TB is a rare but recognized cause of secondary autoimmune hemolytic 
anemia (AIHA). We present the case of a four-year-old partially vaccinated boy 
from Lahore who presented with a four-month history of low-grade fever, 
progressive pallor, and jaundice. Clinical examination revealed severe pallor, 
icterus, and hepatosplenomegaly. Laboratory investigations confirmed a 
Coombs-positive hemolytic anemia. Imaging revealed a large cystic lesion in the 
posterior mediastinum with vertebral anomalies, initially raising suspicion for 
a malignancy. The patient underwent surgical excision of the cyst, which yielded 
purulent fluid. Histopathology confirmed a neuroenteric cyst with chronic 
granulomatous inflammation and necrosis. The patient was initiated on 
anti-tuberculous therapy (ATT), resulting in rapid clinical and hematological 
improvement. This case highlights an extremely rare triad of a congenital 
neuroenteric cyst, secondary TB infection, and AIHA. In TB-endemic regions, a 
high index of suspicion must be maintained for atypical presentations of TB, 
including superinfection of congenital anomalies and unusual hematological 
complications. Multidisciplinary coordination is vital for accurate diagnosis 
and management.
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Intracranial tuberculomas are an exceptionally rare manifestation of 
tuberculosis in Qatar and the Gulf Cooperation Council (GCC) region; their 
presentation can closely mimic other intracranial pathologies, posing diagnostic 
challenges. A 24-year-old Indian woman presented with headache and new-onset 
seizures, with a prior history of mediastinal lymphadenopathy. Neuroimaging 
revealed multiple intracranial ring-enhancing lesions associated with 
surrounding edema and midline shift. Based on the clinical and radiological 
findings, anti-tuberculosis therapy was initiated promptly. Serial follow-up 
imaging demonstrated significant regression and eventual resolution of the 
lesions, correlating with clinical improvement. Intracranial tuberculomas remain 
rare in the GCC, often presenting with nonspecific neurological symptoms and 
atypical ring-enhancing brain lesions. Clinicians must maintain a high degree of 
suspicion, as early recognition and timely initiation of therapy are crucial to 
achieve complete lesion resolution and avoid invasive interventions.
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BACKGROUND: Reliable immune-based detection of Mycobacterium tuberculosis 
infection remains challenging, particularly in TB contacts and individuals with 
immune dysregulation. IP-10 is produced at substantially higher concentrations 
than IFN-γ and represents a promising biomarker for enhancing IGRA-based immune 
detection. This study evaluated the comparative performance of two IP-10-based 
assays, RIDA®QUICK TB and RIDA®SCREEN TB, in relation to QuantiFERON-TB Gold 
Plus.
METHODS: This cross-sectional comparative evaluation enrolled 99 adults: 49 with 
culture-confirmed active pulmonary TB, 30 close TB contacts, and 20 individuals 
with autoimmune disease. All participants underwent RIDA®QUICK TB, RIDA®SCREEN 
TB, and QFT-Plus testing. Because no independent gold standard exists for latent 
tuberculosis infection, assay performance was assessed using positivity rates, 
overall percent agreement, positive percent agreement, negative percent 
agreement, Cohen's kappa, McNemar testing, and discordance analysis. In the 
culture-confirmed active TB subgroup, the proportion of positive immune-test 
results was reported descriptively.
RESULTS: Among culture-confirmed active TB cases, RIDA®QUICK TB was positive in 
42/49 participants, while RIDA®SCREEN TB was positive in 45/49 participants, 
compared with 35/49 for QFT-Plus. This estimate reflects immune-test positivity 
among culture-confirmed active TB cases and should not be interpreted as 
sensitivity for latent tuberculosis infection. Across the full cohort, both 
IP-10-based assays yielded higher positivity rates than QFT-Plus, particularly 
in the active TB subgroup. Agreement with QFT-Plus varied by clinical subgroup 
and was strongest among TB contacts, supporting the immunological concordance of 
the evaluated platforms in this population. ROC analyses using QFT-Plus as the 
comparator demonstrated good immunological concordance between the IP-10-based 
assays and QFT-Plus-defined immune status. These analyses evaluate agreement 
between immune-response platforms and do not represent diagnostic accuracy 
against a definitive microbiological standard.
CONCLUSION: RIDA®QUICK TB and RIDA®SCREEN TB demonstrated encouraging 
performance, with high positivity among culture-confirmed active TB cases and 
clinically relevant agreement with QFT-Plus across distinct participant groups. 
These findings support the potential role of IP-10-based assays as complementary 
immune-based tools for TB infection evaluation, particularly in settings where 
enhanced immune-response detection may be useful. Larger, clinically 
characterized and longitudinal studies are warranted to further define 
specificity, predictive value, and integration into LTBI screening strategies.
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INTRODUCTION: Tuberculosis (TB) remains the deadliest infectious disease in 
humans; however, a robust immune response can either protect against or control 
the infection. Household contacts of TB patients can remain uninfected for 
decades, while a quarter of the world's population that is latently infected can 
remain healthy for years. Characterization of the effectors of such an immune 
response would help in developing novel host-directed tools to better treat 
and/or prevent TB. IL-6 is a crucial cytokine that plays a central role in 
orchestrating a protective TB immune response; however, a delicate balance 
between its beneficial and detrimental effects must be maintained to effectively 
control the infection. Here, we aimed to characterize the cellular effectors 
that regulate IL-6 expression in mycobacteria-infected cells.
METHODS: We used PI3K and AKT inhibitors, as well as FOXO3-specific siRNA, to 
modulate FOXO3 activity in BCG-infected macrophages and assessed the effect on 
IL-6 expression. Reporter gene assays were performed using four IL-6 promoter 
constructs (-600 bp, -900 bp, -1.5 kb, and -2 kb). In silico analysis was 
carried out using Genomatix software and the Eukaryotic Promoter Database to 
identify Forkhead binding motifs, followed by mutagenesis experiments to 
validate their function.
RESULTS: The PI3K/AKT/FOXO3 axis regulates IL-6 expression in human macrophages: 
FOXO3 activation (via PI3K or AKT inhibition) induced IL-6 expression, while 
FOXO3 silencing reduced IL-6 production in BCG-infected macrophages. FOXO3 
positively regulated IL-6 promoter activity across all cloned fragments, with 
the strongest effect at -1.5 kb; extension to -2 kb modulated this 
FOXO3-mediated induction. In silico analysis identified three FOXO3-specific 
binding sites (-786, -1331, and -1631). Mutagenesis identified the motif at 
-1331 as the major positive regulator of IL-6 expression, while the motif at 
-1631 mediated the negative regulation exerted by the distal promoter fragment.
DISCUSSION: We report for the first time that FOXO3 exerts both positive and 
negative regulation of IL-6 transcription, fine-tuning its expression in 
mycobacteria-infected macrophages. Together with our previous report on 
FOXO3-mediated suppression of IL-10, these results highlight the crucial role of 
FOXO3 in the TB immune response and support targeting the PI3K/Akt/FOXO3 axis as 
a host-directed approach to improve TB treatment and prevention.
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Despite the continued global burden of tuberculosis and the essential role of 
isoniazid (INH) in first-line antituberculosis therapy, INH-induced 
neurotoxicity remains a major clinical challenge that compromises treatment 
adherence, and effective, well-characterized neuroprotective strategies are 
still lacking. This study investigated the neuroprotective effects of rosmarinic 
acid (RA) against INH-induced neurotoxicity, evaluating oxidative stress, 
inflammation, iron metabolism, energy homeostasis, mitochondrial dynamics, 
ferroptosis, and apoptosis using biochemical, molecular, and histopathological 
approaches. INH markedly increased malondialdehyde while reducing superoxide 
dismutase and glutathione, and increased TNF-α, IL-1β, and IL-6 while decreasing 
IL-10. INH also disturbed iron homeostasis (increased Fe²⁺), impaired energy 
metabolism (reduced ATP), and disrupted mitochondrial dynamics (increased Drp-1; 
decreased Mfn-2 and PGC-1α). NF-κB activation was accompanied by increased ACSL4 
and decreased GPX4 and FTH1, reflecting ferroptosis, alongside increased Bax, 
Caspase-3, and Cytochrome c and reduced Bcl-2, indicating mitochondrial 
apoptosis. RA treatment suppressed oxidative stress, enhanced antioxidant 
defense, attenuated inflammation, restored iron and energy homeostasis, improved 
mitochondrial dynamics, and inhibited NF-κB activation, ferroptosis, and 
apoptosis. These findings demonstrate that RA exerts potent neuroprotective 
effects against INH-induced brain injury by simultaneously targeting oxidative 
stress, mitochondrial dysfunction, iron dyshomeostasis, neuroinflammation, 
ferroptosis, and apoptosis. To our knowledge, this is among the first studies to 
comprehensively address these interconnected pathways, including ferroptosis and 
iron dyshomeostasis, in INH-induced neurotoxicity. RA may thus represent a 
promising therapeutic candidate for preventing INH-induced neurotoxicity.
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INTRODUCTION: The present case of oral tuberculosis represents an uncommon 
manifestation of Mycobacterium tuberculosis infection. Primary oral Tuberculosis 
is often easily overlooked during routine evaluation, because its clinical 
appearance overlaps with more frequently encountered reactive or benign lesions.
CASE PRESENTATION: A seventy-two-year-old woman of poor socio-economic status 
presented with a small, firm swelling on the right buccal mucosa near tooth 18. 
Clinically, the lesion resembled a typical irritational fibroma. 
Histopathological examination revealed well-formed epithelioid granulomas with 
Langhans-type multinucleated giant cells. Ziehl-Neelsen staining demonstrated 
acid-fast bacilli within the lesion, supporting the diagnosis of tuberculous 
granuloma. Both Mantoux testing and chest radiography were unremarkable. The 
patient underwent standard antitubercular therapy and experienced complete 
resolution without recurrence at the six-month review. Persistent or atypical 
oral mucosal lesions should prompt consideration of Tuberculosis, especially in 
endemic regions.
CONCLUSION: This case is unusual because the lesion clinically resembles a 
benign reactive growth in the absence of pulmonary involvement or systemic 
manifestations. The report highlights the diagnostic value of histopathological 
examination and emphasizes the importance of considering Tuberculosis in the 
differential diagnosis of persistent oral lesions. Early biopsy facilitates 
accurate diagnosis and appropriate therapy, minimizing morbidity.
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BACKGROUND: Xpert MTB/RIF Ultra assay (Ultra) was shown to be useful for 
diagnosis of tuberculosis (TB) in areas of high and low TB burden. However, data 
from intermediate TB burden settings remains limited. This study aims to 
evaluate the performance of Ultra in Hong Kong, China, a city with intermediate 
TB burden.
METHODS: Consecutive adult patients in Haven of Hope Hospital with samples 
processed with microscopy, Ultra and mycobacterial culture during routine 
practice between 1st December 2018 and 31st December 2020 were identified 
retrospectively. Sensitivity, specificity, positive predictive value (PPV), and 
negative predictive value (NPV) of Ultra were calculated, using mycobacterial 
culture as the gold standard and a composite reference standard . Test 
performance in detecting rifampicin resistance was evaluated.
RESULTS: A total of 1706 samples (1556 respiratory, 150 extra-pulmonary) were 
included, with 269 culture-positive TB, and 345 clinical TB. Overall, Ultra had 
a sensitivity of 96.7% (95% confidence interval [CI]: 94.0%-98.4%), specificity 
of 96.7% (95% CI: 95.6%-97.5%), PPV of 84.4% (95% CI: 80.1%-88.2%) and NPV of 
99.4% (95% CI: 98.8%-99.7%) for the detection of tuberculosis against 
mycobacterial culture. Against composite reference standard as a reference 
standard, sensitivity was lowered to 84.3% (95% CI: 80.3%-87.9%), but 
specificity was higher at 98.8% (95% CI: 98.1%-99.3%). Sensitivity, specificity, 
PPV and NPV of Ultra to detect rifampicin resistance were 100.0% in this study.
CONCLUSIONS: Ultra is highly sensitive and specific in diagnosing pulmonary 
tuberculosis and useful in diagnosing extra-pulmonary tuberculosis in a 
population with intermediate tuberculosis burden. It also has good performance 
in detecting rifampicin resistance.
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