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Streptomycin is a clinically important aminoglycoside antibiotic widely used for 
treating tuberculosis and other bacterial infections. Accurate determination of 
its concentration is essential for quality control, therapeutic drug monitoring, 
and preventing toxic effects associated with overdosing or accumulation in the 
environment. In this work, a simple, rapid, and highly sensitive 
spectrofluorimetric method was developed for quantifying streptomycin in pure 
form, pharmaceutical vials, and human plasma using fluorescamine as a 
fluorogenic probe. The method is based on the reaction of fluorescamine with the 
primary amine group of streptomycin under mild alkaline conditions to yield a 
fluorescent product emitting at 482 nm (excitation 390 nm). The calibration 
curve was linear over the range 100-600 ng/mL, with a correlation coefficient of 
0.9999, a detection limit of 8.3 ng/mL, and a quantitation limit of 25.2 ng/mL, 
ensuring sensitive and accurate determination across the studied range. The 
procedure demonstrated high precision (RSD < 2%) and accuracy (recoveries 
98.1-101.3%). The method was successfully applied to commercial streptomycin 
vials (% recovery = 99.7 ± 0.8) and to spiked human plasma samples with 
negligible matrix interference. Owing to its simplicity, short analysis time 
(3 min), and excellent reproducibility, the proposed assay offers a 
cost-effective alternative to chromatographic methods for routine quality 
control and bioanalytical applications.
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BACKGROUND: The management of pediatric tuberculosis involves several 
challenges, as illustrated in these three cases. Challenges are numerous and 
each case demonstrates the difficulty and delay in diagnosis, social constraints 
that delay the diagnosis, and drug dosing schedules that cause serious side 
effects in children. All three cases received the Bacillus Calmette-Guérin 
vaccine at birth, and each has documented confirmation of vaccination.
CASE PRESENTATION: A 1-year-old Sri Lankan Muslim baby was transferred to a 
tertiary care center with a week-long fever of unknown origin, accompanied by 
recent weight faltering. Investigations revealed anemia, elevated erythrocyte 
sedimentation rate, and chest X-ray showing miliary changes, with a positive 
GeneXpert® System for tuberculosis, though gastric aspirates were negative for 
acid fast bacilli. GeneXpert is a molecular diagnostic system that uses 
real-time polymerase chain reaction technology to detect specific genetic 
material (DNA or RNA) from pathogens in a biological sample for the rapid and 
accurate diagnosis of tuberculosis. The baby was treated with antituberculosis 
drugs and recovered fully, and contact tracing identified the grandmother as a 
possible source due to a chronic cough. A 4-month-old Sri Lankan Tamil baby with 
fever, cough, and shortness of breath developed convulsions and was initially 
treated for a lower respiratory infection and possible bacterial meningitis. 
After transfer to a tertiary hospital and investigation, high cerebrospinal 
fluid protein and lymphocyte count suggested a possible tuberculosis infection 
and antituberculosis drugs were started. The baby developed liver dysfunction 
after 6 days of treatment, which resolved after discontinuing the 
antituberculosis drugs, and she recovered fully without sequelae after 
appropriate management. A 2-year-old Sri Lankan Tamil child presented with 
difficulty walking for 2 weeks following an accidental fall, with localized 
swelling and tenderness over the L4-L5 region. The child showed signs of 
bilateral lower limb weakness, reduced power, and exaggerated knee jerks, and 
had a history of contact with a father diagnosed with pulmonary tuberculosis. 
X-rays were performed to investigate the spinal issue, and the child had 
previously defaulted on tuberculosis prophylaxis after receiving isonicotinic 
acid hydrazide. Magnetic resonance imaging showed destruction of the L4 and L5 
vertebrae with caseous material tracking and causing secondary psoas abscess.
CONCLUSION: Clinicians must maintain a low threshold for diagnosing tuberculosis 
in young children, especially those under 1 year old with malnutrition, as 
tuberculosis can present subtly in this age group. Performing GeneXpert® when 
suspected is warranted. Parental education and challenging social circumstances 
hinder children from getting better. The cases identify the challenges faced by 
clinicians.
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OBJECTIVES: To improve prediction and understanding of TB dynamics in Argentina, 
identifying key risk factors and high-incidence areas to inform surveillance and 
public health control strategies.
STUDY DESIGN: Retrospective observational study.
METHODS: We applied (i) machine learning models (Histogram-Based Gradient 
Boosting, XGBoost, Random Forest, and Logistic Regression) to predict treatment 
outcomes, (ii) time series models (ARIMA, SARIMAX, and LSTM) to forecast weekly 
TB case counts, and (iii) spatial analysis tools (LISA, Moran's I) to identify 
high-incidence clusters.
RESULTS: Weekly TB notifications increased after the onset of the COVID-19 
pandemic (t = 4.75, p = 2.10 × 10-6), with LISA revealing two significant 
clusters (p < 0.05). HGB predicted treatment outcomes (ROC-AUC = 0.86; top 
predictors: HIV, treatment duration, age). LSTM outperformed SARIMAX (RMSE 
3.50 → 2.88 in Salta-Jujuy; 3.82 → 0.89 in Autonomous City of Buenos Aires 
(CABA)-Buenos Aires; -18 %/-77 %). A sex-difference test indicated higher 
infection among men (p < 0.05).
CONCLUSIONS: Combining ML and spatial tools enhances TB monitoring by supporting 
early identification of high-risk areas, improving epidemiological surveillance, 
and enabling targeted, data-driven public health interventions in Argentina.
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All strategies on the pathway to tuberculosis (TB) elimination prioritise, among 
other measures, addressing tuberculosis infection (TBI), particularly the 
identification of individuals and population groups who should be candidates for 
tuberculosis preventive treatment (TPT). In Spain, a TBI test is required before 
recommending TPT. An interferon-gamma release assay (IGRA) is preferred over the 
tuberculin skin test (TST), although the latter may be used in settings where 
IGRAs are not available or when deemed necessary to increase diagnostic 
sensitivity. On the other hand, new skin tests employing specific antigens 
(TBST) may play a key role. As a general principle, screening for TBI should 
include all individuals at high risk for progressing from TBI to TB, as 
described in this guideline, prioritising pulmonary TB contacts, people living 
with HIV, immunocompromised individuals and those in other situations associated 
with an elevated risk of developing TB. Once TBI has been diagnosed in these 
high-risk groups, the algorithm set out in this guideline should be applied to 
rule out TB disease. Once TB has been excluded, TPT should be recommended. The 
preferred regimen is daily isoniazid (H) plus rifampicin (R) for 3 months (3HR). 
However, once rifapentine becomes available in Spain, both the 1-month daily 
(1HP) and the 3-month weekly (3HP) regimens combining H and rifapentine (P) may 
also be used. Finally, measures must be taken to ensure adherence to TPT and to 
monitor and manage potential drug-related adverse effects.
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Tuberculosis infection is a condition when a person harbours the bacilli without 
having signs of active disease. In India, over 50% of household contacts of 
people with pulmonary tuberculosis have the infection. The national tuberculosis 
elimination programme recommends preventive treatment to such household contacts 
after ruling out active disease. Maharashtra is one of the bigger states in 
India with high tuberculosis burden. We analysed the programme data from 
Maharashtra to describe the tuberculosis preventive treatment care cascade for 
household contacts of all notified people with pulmonary tuberculosis for the 
year 2023. Contact tracing was done for 84% of the 133,167 notified people with 
pulmonary tuberculosis. A total of 406,291 household contacts were enlisted out 
of whom 386,224 (95%) were screened for symptoms of tuberculosis. 185,502 (45%) 
household contacts were listed as eligible for tuberculosis preventive 
treatment, of whom 101,325 (55%) were initiated on tuberculosis preventive 
treatment. While 41,480 (41%) of those initiated on treatment successfully 
completed it, treatment outcomes were not recorded for around 57,191 (56%) of 
them. Tuberculosis preventive treatment completion as well as recording of 
treatment outcomes was lesser for 6H regimen, among contacts of those seeking 
care from private sector and people with clinically diagnosed tuberculosis. 
There were considerable losses at all steps of the TPT cascade. Reasons for 
losses from the cascade need to be identified and addressed. Strengthening data 
capturing and reporting mechanisms and developing decentralized mechanisms for 
identification, evaluation and TPT provision are necessary for improvement in 
service delivery and utilization. Aligning the national TB report with the 
guidelines by including household contacts of all notified persons with 
pulmonary tuberculosis instead of only microbiologically positive ones may 
improve treatment outcome recording among clinically diagnosed cases. The 
capacity building, monitoring, and supportive supervision need further 
strengthening to improve the provision of tuberculosis preventive treatment 
care.
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Unlike commonly studied rod-shaped bacteria, mycobacteria grow from their poles, 
requiring precise coordination between division and initiation of new pole 
growth. The mechanisms that mediate this transition are largely unknown, but 
likely represent a rich source of drug targets for the treatment of 
mycobacterial infections, including tuberculosis. Here, we identify TapA 
(MSMEG_3748/Rv1697) as a key regulator of this transition. TapA interacts with 
the sensor kinase MtrB at the septum to initiate a signaling cascade that 
ultimately results in the expression of the essential peptidoglycan hydrolases 
RipAB, among others, at the end of division. Loss of TapA disrupts division, 
dysregulates pole formation, and sensitizes Mycobacterium tuberculosis and other 
mycobacteria to several first and second-line TB antibiotics, establishing TapA 
as a potential therapeutic target, and defining a link between cell cycle 
progression, envelope remodeling, and intrinsic antibiotic resistance in 
mycobacteria.
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BACKGROUND: Bedaquiline, pretomanid, and linezolid with or without moxifloxacin 
(BPaL/M) are recommended oral 6-month treatment regimens for multidrug- or 
rifampin-resistant (MDR/RR) tuberculosis (TB). Since the US rollout of these 
regimens in 2019, the US Centers for Disease Control and Prevention (CDC) and 
partners have identified patients who failed or relapsed on these regimens.
METHODS: Here, we report a case series of US patients with TB treated with 
BPaL/M-containing regimens, who experienced adverse outcomes during the period 
2022‒2024, including drug resistance, relapse, and treatment failure.
RESULTS: Clinical and public health outcomes were significant for US patients 
reported. There were 8 patients identified (n = 8). 5 (62.5%) were male, with a 
median age 57 years, 2 (25%) were previously treated for TB, and 8 (100%) 
presented with cavitary disease. This included a patient who died from 
infectious TB with acquired resistance after exposing over 100 healthcare 
workers, a waitress who was found to have highly infectious TB at the time of 
her relapse, and a son who contracted Mycobacterium tuberculosis (Mtb) with 
reduced activity to bedaquiline from his mother in a household transmission 
event.
CONCLUSIONS: These patients highlight consequences, both for the individual and 
public health, of relapse and treatment failure in real-life operational 
settings that may not be readily evident in well-controlled and well-resourced 
clinical trials. Despite the advent of shorter and better tolerated 
bedaquiline-based regimens, US clinicians continue to face challenges in 
managing drug-resistant TB. These data support the need for expert management of 
these patients beyond routine TB care, as well as the need for close monitoring 
and follow-up months after treatment completion.
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OBJECTIVES: Tuberculosis (TB) remains a global health challenge, with current 
antibiotic therapies being limited by long treatments, side effects and 
multidrug-resistant mycobacterial strains. In addition, Mycobacterium 
tuberculosis (Mtb), the main causative agent of TB, employs evasion mechanisms 
particularly within alveolar macrophages being the primary host cells. 
Conventional therapies fail to modulate macrophage function or effectively 
target host immunity, which is crucial in TB pathogenesis. Emerging evidence 
points to induced pluripotent stem cell-derived macrophages (iMacs) with 
enhanced bactericidal activity as a promising cell-based approach for TB 
treatment. Therefore, this study aimed to compare iMacs with blood 
monocyte-derived macrophages (MDMs) in response to Bacillus Calmette-Guérin 
(BCG), the live attenuated TB vaccine and heat-killed Mtb (HKMT).
METHODS: iMacs and MDMs were challenged with BCG and HKMT to assess their 
functional responses. Key parameters evaluated included cell migration, 
phagocytosis kinetics, levels of autophagy- and apoptosis-related proteins, and 
cytokine production profiles following infection.
RESULTS: iMacs displayed enhanced migration, faster phagocytosis and increased 
expression of autophagy- and apoptosis-related proteins compared with MDMs. 
Moreover, iMacs showed a stronger pro-inflammatory cytokine response and rapid 
return to baseline cytokine levels post-infection.
CONCLUSION: These findings support the potential of iMacs as an immunocompetent 
model for studying mycobacterial infections and as a tool for cell-based TB 
immunotherapies.
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Point-of-care (POC) tests are needed to improve tuberculosis (TB) detection, but 
how TB-affected persons value POC tests is unknown. Simulations using discrete 
choice experiment-based data from 1,149 TB-affected participants across five 
countries demonstrated that POC TB tests were highly preferred, even with 
modestly lower accuracy compared to standard facility-based testing.
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Nontuberculous mycobacteria (NTM), particularly Mycobacterium avium complex 
(MAC) and Mycobacterium abscessus complex (MABC), are increasingly recognized as 
major opportunistic pathogens. Standard therapy requires prolonged multidrug 
regimens, often extending for more than 12 months, yet treatment success remains 
limited, especially for MABC. One of the greatest barriers to effective therapy 
is not antimicrobial resistance alone but also the high burden of drug-related 
toxicities. Hepatotoxicity, ototoxicity, nephrotoxicity, myelosuppression, 
neuropathy, gastrointestinal intolerance, and dermatologic complications 
frequently lead to dose reduction, interruption, or discontinuation, undermining 
therapeutic efficacy and patient adherence. This review summarizes current 
standard regimens for MAC and MABC, details the spectrum of toxicities 
associated with commonly used agents, and evaluates emerging supportive and 
adjunctive strategies. Hepatoprotective agents such as ursodeoxycholic acid, 
silymarin, and N-acetylcysteine, antioxidants and aspirin for 
aminoglycoside-related ototoxicity, liposomal inhaled amikacin as an alternative 
to intravenous administration, dose optimization and pyridoxine supplementation 
for linezolid, and prophylactic antiemetics for tigecycline represent pragmatic 
approaches with varying levels of evidence. While most supportive measures are 
extrapolated from tuberculosis cohorts or small pilot studies, they collectively 
highlight the potential to improve tolerability and adherence. Future research 
should prioritize prospective, NTM-specific trials to validate these 
interventions and develop structured toxicity management frameworks. By 
embedding supportive strategies alongside antimicrobial regimens, NTM care can 
move toward a more holistic paradigm that not only enhances microbiological 
outcomes but also improves patient quality of life.
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Developing shorter treatment regimens for tuberculosis requires careful 
characterization of the clinical phenotype, which is defined by patient 
characteristics, radiological extent of disease, mycobacterial burden, drug 
susceptibility, and host response. Advances in 'omics and model-informed 
precision dosing, as well as integrated algorithms using artificial 
intelligence, need to be adapted and validated in clinical trials to improve 
classification of patients for stratified treatment. When treatment is initiated 
based on the clinical phenotype, monitoring of treatment response can be 
improved by quantification of bacterial load, transcriptomic and epigenetic 
biosignatures for sputum-free monitoring, and assessing disease burden by 
radiological and symptom scoring tools. Many of these tools are suitable for 
high-endemic settings. Such integrated monitoring allows prompt drug adjustments 
for rapid reduction in bacterial load, which prevents development of drug 
resistance and achieves relapse-free cure even with shorter treatment.
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Tuberculosis (TB) remains a leading cause of death due to an infectious agent. 
Adherence to long and complex TB treatments is supported by methods including 
directly observed therapy. The negative impact of missed drug doses on clinical 
outcomes is well established, highlighting both the importance of adherence 
support and methods to quantify the ability of a regimen to continue exerting a 
biologic effect during gaps in dosing known as treatment "forgiveness." To 
explore the value of the BALB/c relapsing mouse model of TB in evaluating 
treatment forgiveness, we assessed the impact of weekend dose holidays on the 
bactericidal efficacy, including CFU and RS ratio reduction and sterilizing 
efficacy, of RHZE/RH and BPaMZ. The cure/relapse data from this study, plus 
multiple historical studies, were used to identify a nonlinear mixed-effects 
Emax model that was then used to estimate time to cure 50% and derive time to 
cure 90% of mice (T90). The expected time-dependent bactericidal activity and 
reductions in RS ratio were observed for both treatments, with more rapid 
decreases for the BPaMZ groups. The weekend dosing holiday significantly 
decreased reductions in lung CFU and RS ratio earlier in RHZE/RH treatment, but 
no such effect was observed for BPaMZ. Similarly, the predicted T90 was 
significantly greater for RHZE/RH (but not BPaMZ), with weekend doses omitted. 
No major drug exposure difference was observed between the two dosing schedules. 
Our results suggest that BPaMZ is more forgiving of missed doses than RHZE/RH 
and demonstrate the utility of this methodology to support the evaluation of TB 
treatment forgiveness.
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BACKGROUND: Data on clinical characteristics and prognosis of chronic pulmonary 
aspergillosis (CPA) in resource-limited, high tuberculosis (TB) burden settings, 
especially in Brazil, remain scarce.
METHODS: This multicenter retrospective study evaluated all CPA cases diagnosed 
between 2012 and 2018 across eight centers in Brazil, examining clinical 
presentation, diagnosis, treatment, mortality, and factors associated with 
death, including differences related to pulmonary TB. To identify independent 
predictors of mortality, we conducted multivariate Cox regression. One-year 
mortality was analyzed using Kaplan-Meier survival curves.
RESULTS: A total of 191 CPA cases were diagnosed, with a median age of 50 years 
(IQR 40-59) and 62% were male. TB was the most frequent predisposing condition 
(n = 138, 72%). Most patients (80%) received antifungal therapy, primarily 
itraconazole (n = 140, 73%). Surgery was performed in 34% of cases. According to 
Kaplan-Meier analysis, the cumulative mortality at 12 months was 6%. Compared to 
survivors, nonsurvivors had significantly lower rates of TB (52% vs 77%, P = 
.019) and higher rates of malignancies (13% vs 3%, P = .033). In multivariate 
analysis, only TB was independently associated with lower mortality (HR 0.413, 
95% CI: .179-.954, P = .038). The TB group showed more hemoptysis (P = .008) and 
greater radiological involvement, suggesting delayed diagnosis.
CONCLUSIONS: In Brazil, the mortality of CPA was lower compared with that 
reported in previous studies, particularly among patients with TB. In 
TB-endemic, resource-limited settings, overlapping clinical and radiological 
features may delay diagnosis and antifungal treatment.
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OBJECTIVES: To identify the factors influencing the choice of private healthcare 
facilities among individuals experiencing tuberculosis (TB) symptoms.
DESIGN: Cross-sectional study.
SETTING: The data for this study were obtained from a cross-sectional 
population-based TB prevalence survey conducted in 33 districts of Tamil Nadu, a 
state in southern India, between February 2021 to July 2022.
PARTICIPANTS: 130 932 individuals, 15 years and above, residents of the selected 
cluster for the past 1 month, were included. Hospitalised patients, sick/morbid 
individuals and the institutional population were excluded.
RESULTS: Of 143 005 eligible individuals, 130 932 (91.6%) participated. Among 
them, 9540 individuals were found to have at least one TB symptom. Of these 
symptomatic individuals, 2678 sought healthcare, with 62.7% in the public 
facilities and 37.3% in private facilities. Factors associated with seeking care 
in the private healthcare facilities included working in organised sector (aOR: 
1.3; 95% CI 1.0 to 1.7; p<0.05), being a housewife (aOR: 1.3; 95% CI 1.0 to 1.7; 
p<0.05), having symptom of expectoration (aOR: 1.3; 95% CI 1.1 to 1.6; p<0.05) 
and fatigue (aOR: 1.5; 95% CI 1.2 to 1.9; p<0.05).Conversely, individual with 
symptom of weight loss (aOR: 0.4; 95% CI 00.3 to 00.6; p<0.05), loss of appetite 
(aOR: 0.8; 95% CI 0.6 to 0.9; p<0.05), chest pain (aOR: 0.6; 95% CI 0.5 to 0.7; 
p<0.05), history of past TB care (aOR: 0.4; 95% CI 0.3 to 0.5; p<0.05), age >25 
years (aOR: 0.6; 95% CI 0.4 to 0.9; p<0.05), living in a rural area (aOR: 0.7; 
95% CI 0.6 to 0.8; p<0.05) and living below the poverty line (aOR: 0.7; 95% CI 
0.6 to 0.9; p<0.05) were less likely to seek care in the private healthcare 
facilities.
CONCLUSION: The study highlights the distinct factors that could affect 
healthcare seeking for TB symptoms in the public and private healthcare settings 
for TB and the need for tailored interventions and customised healthcare 
policies to address such gaps and distinctions in care seeking.
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To address limitations in tuberculosis (TB) therapy, we developed an inhalable, 
immunomodulating, biocompatible nanoparticle system (β-C-P) encapsulating 
rifampin that targets alveolar macrophage. The nanoparticle consists of a 
poly(lactic-co-glycolic acid) (PLGA) core, a chitosan coating, and a surface 
functionalized with 1,3-β-glucan for enhanced macrophage uptake and 
immunomodulation. We evaluated the safety, immunological effects, and efficacy 
of rifampin-loaded β-C-P nanoparticles delivered via oropharyngeal aspiration 
(OPA) in healthy mice and in a low-dose Mycobacterium tuberculosis (Mtb) BALB/c 
model treated weekly for 4 weeks, as well as in a low-dose Mtb C3HeB/FeJ model 
treated weekly for 8 weeks. In healthy mice, cell pellets isolated by 
bronchoalveolar lavage (BAL) showed higher pulmonary exposure (AUC) of rifampin 
with 20% β-C-P nanoparticles versus 5% β-C-P nanoparticles, while no rifampin 
was detected in the oral rifampin group. Flow cytometry revealed no significant 
changes in lung immune cell populations except for a transient neutrophil 
increase at day 21 in the 5% β-C-P group. In the Mtb BALB/c mouse model, weekly 
OPA administration of 5%, 10%, and 20% β-C-P nanoparticles significantly reduced 
lung CFU by 0.5-1.11 log10, comparable to daily oral rifampin. In the Mtb 
C3HeB/FeJ (Kramnik) mouse model, weekly OPA administration of 10% and 20% β-C-P 
nanoparticles significantly reduced lung CFU, comparable to daily oral rifampin. 
Collectively, these findings demonstrate that weekly pulmonary nanoparticle 
delivery of rifampin-loaded β-C-P nanoparticles achieves sustained rifampin 
exposure and therapeutic efficacy comparable to daily dosing, without pulmonary 
toxicity or systemic immune activation. This supports the potential of 
long-acting inhalable formulations for simplified TB therapy.
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BACKGROUND: Computer-aided detection (CAD) software provides scalable, 
standardized chest X-ray (CXR) interpretation, helping address the global 
shortage of radiologists and inter-reader variability. Printed X-ray films 
remain common in many low-resource settings, yet most CAD software can only 
process Digital Imaging and Communications in Medicine (DICOM) files. Genki 
software (DeepTek, India) is one of the few World Health Organization 
(WHO)-recommended CAD software capable of interpreting both DICOM files and 
photographs of printed X-ray films (Joint Photographic Experts Group [JPEG] 
files), but its performance using JPEG files has not been independently 
evaluated.
METHODS: We evaluated Genki software using a test library of 1466 CXR images 
from adults screened for tuberculosis (TB) in Ho Chi Minh City, Viet Nam. Each 
participant's TB status was determined using a composite reference standard, 
based on radiological findings and Xpert MTB/RIF Ultra testing. Each CXR image 
was blindly re-read by 10 human readers and processed by Genki software using 
both DICOM and JPEG files. Genki software performance was evaluated using median 
abnormality scores, area under the receiver operating characteristic curves 
(AUC), and sensitivity/specificity comparisons at different abnormality score 
thresholds.
RESULTS: Genki software abnormality scores were significantly higher when using 
JPEG files, but this did not translate into significant differences in AUCs 
between the file types (DICOM AUC = 0.94 vs JPEG AUC = 0.92, p = 0.190). When 
abnormality score thresholds were calibrated to match average human reader 
sensitivity (79.0%), Genki achieved significantly higher specificity with both 
DICOM (95.2% vs 84.8%, p < 0.001) and JPEG (92.1% vs 84.8%, p < 0.001) files. 
When the software's abnormality score thresholds were calibrated to achieve 90% 
sensitivity, Genki maintained high specificity with both DICOM (89.3%) and JPEG 
(81.1%) file types, meeting the minimum Target Product Profile (TPP) criteria 
for a high-sensitivity, high-specificity screening test.
CONCLUSIONS: Genki software performs comparably when interpreting DICOM and JPEG 
files, outperforming human readers and meeting TPP criteria with both file 
types. This capability enhances its usability in resource-limited settings where 
digital infrastructure is lacking, supporting its broader deployment for TB 
screening. Further research is needed to assess real-world implementation 
feasibility and performance in diverse populations and clinical environments.
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Linezolid, an oxazolidinone, is a cornerstone of treatment regimens for highly 
drug-resistant tuberculosis but cannot be used in drug-susceptible disease 
because of toxicity. This toxicity results from inhibition of mammalian 
mitochondrial protein synthesis. Here we show the development of a new 
oxazolidinone, MK-7762, with antitubercular activity that is better than 
linezolid and limited mitochondrial protein synthesis inhibition. The cryogenic 
electron microscopy structure of the stalled mycobacterial ribosome with MK-7762 
revealed the basis for this selectivity. BALB/c mouse models of disease showed 
MK-7762 reduced lung bacterial burden by a 3-log-fold decrease in an acute model 
(N = 18) and a 2-log-fold decrease in chronically infected animals (N = 18). 
MK-7762 showed lesion penetration similar to linezolid in C3HeB/FeJ mice. 
MK-7762 had pharmacokinetic properties predicting low once-daily doses in humans 
and a favorable 14-day preclinical safety profile in Wistar Han rats (N = 30) 
and Beagle dogs (N = 6). Four-month safety studies in both rats (N = 20) and 
dogs (N = 24) showed no changes in hematology parameters at exposures well above 
the 100-mg predicted human dose. These data will enable MK-7762 to be explored 
as a component of new tuberculosis treatment combinations for all forms of the 
disease.
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BACKGROUND: Treatment failure remains a major challenge in tuberculosis (TB) 
management. Rapid and objective assessment of treatment response is essential, 
as existing tools have limited accuracy and slow turnaround times. The PATHFAST 
TB LAM Ag assay (PATHFAST-LAM), an automated chemiluminescent enzyme 
immunoassay, was developed to quantify lipoarabinomannan (LAM) in sputum within 
1 hour. Previous studies have shown a strong correlation between sputum LAM 
concentration and culture-based bacterial load. However, its clinical utility 
for predicting poor outcomes during treatment has not been prospectively 
evaluated.
METHODS AND ANALYSIS: We will conduct a prospective longitudinal study enrolling 
newly diagnosed, bacteriologically confirmed patients with pulmonary TB at 
Rhodes Chest Clinic and Mbagathi County Referral Hospital in Nairobi, Kenya. We 
will follow participants throughout the 6-month treatment course, attempting to 
collect sputum weekly during weeks 1-4, biweekly during weeks 5-12 and monthly 
during months 3-6. We will measure LAM concentrations at these time points using 
the PATHFAST-LAM assay. The primary outcome is to assess whether changes in 
sputum LAM concentration during the intensive phase (baseline to week 4 and/or 
week 8) predict a composite poor outcome, defined as positive sputum culture at 
month 6, treatment failure, death during treatment or relapse within 3 months 
after treatment completion. The primary endpoint is the area under the curve 
from the receiver operating characteristic analysis, representing the predictive 
performance of changes in sputum LAM concentration for the composite poor 
outcome. We will identify the optimal cut-off value for LAM change and estimate 
sensitivity and specificity with 95% CIs using 2×2 tables. We will apply an 
adaptive design that allows sample-size re-estimation after interim analysis.
ETHICS AND DISSEMINATION: The study was approved by the Kenya Medical Research 
Institute (KEMRI/SERU/CRDR/124/5241) and Nagasaki University (250619327). 
Findings will be disseminated through peer-reviewed publications and scientific 
meetings.
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γδ T cells expressing a Vδ1/3+ T cell receptor are enriched at mucosal surfaces, 
but their role in protection against Mycobacterium tuberculosis (Mtb) is largely 
unknown. We used multimodal single-cell RNA sequencing, mass cytometry, and flow 
cytometry to profile γδ T cells from human infants and macaques after protective 
vaccination with Mycobacterium bovis bacillus Calmette Guerin (BCG). A subset of 
Vδ1/3 T cells in BCG-vaccinated human infants shows evidence of clonal expansion 
and differentiation into Mtb-reactive cytotoxic effector cells. In macaques, 
intravenous BCG induces pro-inflammatory and cytotoxic responses to Mtb among 
Vδ1/3 T cells that are enriched in the airway compared to the blood. Finally, 
the frequency of cytokine-expressing Vδ1/3 T cells in the airway is associated 
with protection against Mtb challenge. Thus, Vδ1/3 T cells are activated by BCG 
and accumulate in the lung, where they upregulate cytotoxic and pro-inflammatory 
functions that may contribute to protective immunity against Mtb.
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India accounts for the largest national proportion of global multi-drug 
resistant (MDR-TB) cases and TB mortality. However, evidence on the role of diet 
and nutrition in MDR-TB infection remains limited. This study aimed to 
multifacetedly evaluate and compare diet and nutrition status of MDR-TB cases 
and controls in high TB-burden slum areas of Mumbai. We recruited 352 pulmonary 
MDR-TB cases receiving domiciliary treatment, household controls, and age-, 
sex-, and area-matched community controls 18-60 years of age. Participants were 
assessed for habitual food and nutrient intake using a validated 
semi-quantitative food-frequency questionnaire, other food consumption-related 
habits, diet quality metrics, anthropometry, biochemical measurements, and 
diet-related non-communicable diseases. Measures of diet and nutrition status 
were compared within and between study arms using hypothesis tests and multiple 
regression. The prevalence of dietary adequacy was < 50% for 18 of 24 assessed 
nutrients among cases and 12/24 nutrients among controls. Compared to both 
household and community controls, cases had significantly (p < 0.05) higher 
prevalence of underweight (66% vs. 23% and 15%, respectively), anemia (22% vs. 
9% and 10%), and diabetes (18% vs. 4% and 5%); lower consumption of major 
healthy food groups including non-tuberous vegetables, deep orange vegetables, 
legumes, whole grains, and nuts and seeds; lower Global Diet Quality Score 
(GDQS); and higher prevalence of nutrient inadequacies including protein, 
thiamine, folate, and vitamins A, C, and E. Women had significantly poorer 
adequacy of most nutrients than men in all three study arms, and intake of most 
nutrients declined with asset index and age in models adjusted for age, sex, 
study arm, and asset index. Results indicate an urgent need to improve diet and 
nutrition in Mumbai slum dwellers - particularly among the MDR-TB-infected 
population, women, the elderly, and the poorest households - and highlights the 
potentially key role of nutrition interventions in reducing MDR-TB burden in 
urban India.
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INTRODUCTION: Tuberculosis (TB) is a notable public health issue in sub-Saharan 
Africa (SSA), disproportionately affecting vulnerable populations such as 
nomads. Their migratory lifestyles limit consistent access to TB diagnostic and 
treatment services, leading to delays in diagnosis and challenges in completing 
the full TB treatment regimen. This scoping review aims to map the existing 
evidence on barriers and facilitators of TB treatment adherence among nomadic 
populations in SSA.
METHODS: The review will follow the Arksey and O'Malley methodological 
framework. Relevant published literature will be searched using a combination of 
keywords, Boolean terms, and Medical Subject Headings (MESH) across PubMed, 
Scopus, Google Scholar, and relevant grey literature sources. Eligible 
publications will include empirical research examining the barriers and 
facilitators that influence tuberculosis (TB) treatment adherence among nomadic 
populations. Study selection and data extraction will be undertaken 
independently by two reviewers, with discrepancies adjudicated by a third 
reviewer. The findings will be synthesized narratively in alignment with the 
Preferred Reporting Items for Systematic Reviews and Meta-Analysis Extension for 
Scoping Review (PRISMA-ScR) guidelines.
CONCLUSION: This review seeks to map the existing evidence on the barriers and 
facilitators shaping TB treatment adherence among nomadic populations in 
sub-Saharan Africa. It is anticipated that this analysis will provide a 
foundation for a more targeted inquiry, support the development of 
context-appropriate TB strategies and guide policymakers in designing 
interventions better aligned with the needs of highly mobile populations.
TRIAL REGISTRATION: PROSPERO registration number CRD420250651525.
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The Mycobacterium tuberculosis cytochrome bcc:aa3 (cyt-bcc:aa3) oxidase is a 
validated drug target for tuberculosis treatment. In addition to telacebec 
(Q203), a clinical-stage drug candidate, several preclinical cyt-bcc:aa3 
inhibitors have been reported. However, the bactericidal potency of cyt-bcc:aa3 
inhibitors is limited by cytochrome bd oxidase (cyt-bd), an alternative terminal 
oxidase. We developed a high-throughput whole-mycobacteria assay to identify new 
cyt-bd inhibitors. Screening 115,398 small molecules identified several new 
chemical series, including a pyrazolo-quinazoline amine series. Chemical 
optimization yielded the potent derivative ETX1975-3, which, in combination with 
Q203, is bactericidal against M. tuberculosis, retains activity against a panel 
of M/XDR M. tuberculosis clinical isolates, and also shows efficacy against 
nontuberculous mycobacteria (NTM). Mode of action studies validated the cyt-bd 
target as the molecular target. While further chemical optimization is required, 
favorable microbiological, ADMET, and in vivo potency of ETX1975-3 makes it a 
promising preclinical candidate for tuberculosis and NTM infections.
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Mycobacterium tuberculosis (MTB) is the etiologic agent of tuberculosis (TB) in 
humans, an infectious disease that continues to be a significant global health 
concern. The long-term use of multiple anti-tubercular agents may result in 
patient non-compliance and increased drug toxicity, which could contribute to 
the emergence of drug-resistant MTB strains that are not susceptible even to 
second-line available drugs. It is therefore imperative that new antitubercular 
drugs and vaccines are developed. The peculiar traits of MTB, such as the 
biochemical and structural features of vital metabolic pathways, can be assessed 
to identify possible targets for drug development. Enzymes involved in 
pyrimidine metabolism may be suitable drug targets for TB, given that this 
pathway is essential for mycobacteria and comprises enzymes that differ from 
those found in humans. Here, we focused on reviewing the state of the art 
concerning the therapeutic opportunities presented by the pyrimidine 
biosynthetic pathway (PBP) as a potential source of enzymes that could be 
targeted for the treatment of TB. We selected essential enzymes belonging to the 
PBP for which we identified the existence of a drug discovery pipeline at both 
the preclinical and clinical levels. Moreover, we emphasize the biochemical and 
structural characteristics that are pertinent to the development of 
pharmaceutical agents. These include the molecular details that can ensure 
selectivity towards the pathogen's proteins.
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BACKGROUND: Outcomes in tuberculous meningitis (TBM) are closely linked to host 
inflammation. Anti-inflammatory corticosteroid therapy improves survival in 
HIV-negative TBM, but not in people with HIV. In people with HIV, TBM is fatal 
in 40-50% of cases. Therefore, we investigated how mortality is associated with 
the local immune response in people with HIV-associated TBM.
METHODS: We measured baseline concentrations of immune signalling mediators in 
cerebrospinal fluid (CSF) of 149 adults with HIV in Uganda, who presented with 
definite or probable TBM. Participants received both antimycobacterial and 
corticosteroid therapy.
RESULTS: At baseline, non-survivors had more severe TBM disease and lower blood 
CD4 T cells than survivors. Mortality at 90 days was strongly associated with 
CSF hypo-inflammation. CSF interferon gamma (IFN-γ) was most differentially 
expressed by survivors (2.2 log2-fold change higher, p=.003), and 90-day 
mortality was lower with increasing concentrations (Tertile-1=50%, 
Tertile-2=41%, Tertile-3=18%; p=.006). Even among people who successfully 
mounted a CSF cellular immune response (>5 white cells/μL CSF), those with low 
CSF IFN-γ had higher risk of death (Hazard Ratio =3.10 (1.44-6.68). 
Interleukin-13 had a more complex relationship, with lower mortality among 
people with intermediate CSF interleukin-13 concentrations but higher at the two 
extremes (Tertile-1=45%, Tertile-2=22%, Tertile-3=40%; p=.017). Of all 
sub-groups, those with both peripheral CD4 depletion and low CSF IFN-γ had the 
highest mortality (63%).
CONCLUSIONS: In adults with HIV-associated TBM receiving dexamethasone, 
mortality was strongly associated with CSF hypo-inflammation. Although steroids 
may be appropriate in those with high inflammation, personalized approaches to 
immunotherapy are likely necessary to improve outcomes.
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BACKGROUND: Extrapulmonary tuberculosis (TB) remains a diagnostic challenge due 
to its nonspecific clinical manifestations, low bacterial burden, and the need 
for invasive procedures to obtain diagnostic samples. Breast TB, a particularly 
rare form, can closely mimic other conditions such as inflammatory breast 
carcinoma.
CASE PRESENTATION: A 30-year-old Peruvian woman with no relevant medical history 
was admitted with painful erythema of the right breast and two fistulous tracts 
secreting purulent discharge. Initial microbiological tests, including 
interferon-gamma release assay (IGRA) and cultures, were negative. Imaging 
revealed multiple pulmonary micronodules, and breast biopsy demonstrated 
granulomatous inflammation with Langhans giant cells. Despite negative PCR and 
culture results for mycobacteria, empirical antitubercular therapy was initiated 
based on clinical, radiological, and histopathological evidence. The patient was 
initiated on standard antitubercular therapy, which was simplified two months 
later. Progressive clinical improvement was observed, with complete ulcer 
healing by month 4 and resolution of pulmonary nodules by month 7. By month 12, 
she remained in good clinical condition with no signs of recurrence.
CONCLUSIONS: This case highlights the diagnostic complexity of breast TB and 
underscores the importance of a multidisciplinary approach in the absence of 
microbiological confirmation. Clinical context, imaging, and histology may guide 
successful empirical treatment and improve patient outcomes.
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A married woman in her early 30s presented with 2 months of dry cough, 
progressive dyspnoea and weight loss. Imaging revealed massive right pleural and 
severe pericardial effusions with a large anterior mediastinal mass. Initial 
lymphocyte-predominant exudative effusion suggested tuberculous pleuritis, but 
cytology was inconclusive. Thoracoscopic pleural biopsy with 
immunohistochemistry showed TdT-positive and CD7-positive lymphoid cells, 
establishing a diagnosis of T-lymphoblastic lymphoma (T-LBL) involving the 
pleura, pericardium and mediastinum. She received acute lymphoblastic 
leukaemia-type multi-agent chemotherapy and remains well, with no recurrence of 
effusion on follow-up. This case highlights the diagnostic challenge of 
distinguishing rare lymphomas from common infections in tuberculosis-endemic 
regions and underscores the necessity of early tissue diagnosis with 
immunophenotyping when faced with unexplained large pleuro-pericardial 
effusions. Prompt recognition is crucial because T-LBL requires intensive 
ALL-type therapy, which significantly improves survival compared with 
conventional lymphoma regimens.
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INTRODUCTION: The substantial case detection gap in the field of child 
tuberculosis (TB) disease is largely driven by inadequate diagnostic tools and 
approaches. Chest radiographs (CXRs) remain a key component in the evaluation of 
children and young adolescents (0-15 years) with presumptive TB, aiding 
clinicians in making the diagnosis and discriminating children with TB from 
those with other diseases. Widespread use and optimal interpretation of CXR is 
hampered by a lack of access to well-trained specialists to interpret images. 
Artificial intelligence CXR interpretation software, termed computer-aided 
detection (CAD), is now well developed for adults, yet few products have been 
evaluated in children. The CXR features of child TB are different from those of 
adults, and as a result, the performance of these CAD algorithms, largely 
developed for use in adults, will be suboptimal when used in children. Adapting, 
or fine-tuning adult CAD algorithms, using CXR images from children with 
presumptive TB, could allow optimisation of these products for use in children. 
We, therefore, set out to develop a large image and data repository collected 
from children evaluated for TB (called Catalysing Artificial Intelligence for 
Paediatric Tuberculosis Research, CAPTURE) with the purpose of evaluating 
current CAD products and then working with developers and other partners to 
optimise CAD algorithms for use in children.
METHODS AND ANALYSIS: We identified approximately 20 studies, from which 
potentially up to 11 000 CXRs could be used for the proposed project. CXRs and 
data were eligible for inclusion in the CAPTURE repository if collected from 
high-quality child TB diagnostic studies that enrolled children with presumptive 
TB and if CXRs were obtained as part of the baseline assessment. All lead 
investigators of these studies are members of the CAPTURE consortium. The images 
and metadata contributed are centrally collated and the key variable of TB case 
classification as confirmed, unconfirmed or unlikely TB, using an established 
consensus case definition, is available. All CXRs included in the CAPTURE 
repository have a consensus radiological interpretation allocated by a panel of 
independent expert child TB CXR readers who have classified them as 
'unreadable', 'normal', 'abnormal typical of TB' or 'abnormal not typical of 
TB'. To determine diagnostic performance of existing CAD products, we will 
evaluate these against a primary composite clinical reference standard 
(confirmed TB and unconfirmed TB vs unlikely TB), as well as other secondary 
microbiological and radiological reference standards. A subset of images will be 
subsequently allocated to a 'training set' and made available to developers, 
academic groups or other parties to either develop novel paediatric CAD products 
or fine-tune existing adult ones, which will then be re-evaluated by the CAPTURE 
team using an image subset ('validation set') that is independent of the 
training set.
ETHICS AND DISSEMINATION: The CAPTURE study has been approved by Stellenbosch 
University Health Research Ethics Committee (N22/09/113), with additional ethics 
approval or waivers by relevant local authorities obtained by consortium members 
contributing data if required. The final pooled, harmonised and cleaned dataset, 
as well as the deidentified, renamed CXR images, is stored on a secure 
cloud-based server. All analyses of existing CAD products, as well as the 
paediatric-optimised products, will be published in peer-reviewed publications 
and shared with other stakeholders like the WHO and donor and procurement 
organisations to guide policy updates and procurement pathways to ensure 
widespread uptake.
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Tuberculosis (TB) disease during pregnancy, particularly in persons living with 
HIV (PLHIV), is associated with poor maternal and neonatal outcomes. There are 
barriers to TB screening and care for PLHIV in the pregnant and postpartum 
period given atypical clinical presentation and service delivery challenges. Our 
objective was to understand barriers and facilitators to TB screening and care 
delivery during routine antenatal and postpartum care in Botswana government 
health centers among PLHIV and healthcare providers. In this mixed methods study 
conducted between April 2022 and November 2023, quantitative data was collected 
from PLHIV on frequency of TB screening at their antenatal and postpartum 
government health center visits. At a 2-month postpartum study visit, PLHIV were 
screened for TB symptoms by study staff, using the World Health Organization TB 
symptom screen, and referred to their local government health center if 
positive. Qualitative data was obtained from semi-structured interviews with 
maternal participants, who screened positive for TB and were referred to 
government clinics for evaluation, and medical staff from referral clinics. 
Ninety-five pregnant and postpartum PLHIV consented to study participation. Of 
the 95 pregnant PLHIV, 9 participants were referred to their local government 
health facility after screening positive for TB symptoms; 8 of these 
participants participated in qualitative interviews, along with 9 medical staff. 
TB screening and care facilitators and barriers for maternal and medical staff 
participants were identified according to the environmental and population level 
guided by Andersen's Behavioral Model. Facilitators to TB screening and care 
included HIV diagnosis, pregnancy, and proximity to clinics. Barriers included 
challenges with diagnostic workup, resource limitations, and knowledge gaps. Our 
findings highlight challenges of TB screening and care for pregnant and 
postpartum PLHIV. Further studies are needed to evaluate interventions to 
improve and support TB screening and care delivery for pregnant and postpartum 
PLHIV.

Copyright: © 2026 Dubois 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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PURPOSE: We recently demonstrated the utility of the 'TB Concentration & 
Transport' kit for bio-safe, ambient-temperature transport of dried sputum 
samples on Trans-Filter, along with the 'TB DNA Extraction' kit for efficient 
DNA extraction from Trans-Filter for use in the Line Probe Assay (LPA) for 
diagnosing drug-resistant tuberculosis (TB). The present study aimed to develop 
and evaluate a new 'Quick TB DNA Extraction' kit ('Quick DNA' kit) for rapid DNA 
isolation from Trans-Filter samples and assess its compatibility with LPA for 
the detection of multidrug-resistant TB (MDR-TB).
METHODS: Consecutive presumptive TB/MDR-TB/XDR-TB patients (n = 1823) were 
screened using LED-FM and/or TBDetect microscopy at 2 Designated Microscopy 
Centres associated with the National Institute of Tuberculosis and Respiratory 
Diseases (NITRD), New Delhi. Smear-positive samples (n = 235) were processed in 
duplicate using the 'TB Concentration and Transport' kit. Dried sputum on 
bio-safe Trans-Filters was transported at ambient temperature, along with sputum 
samples, in a 3-layer packing in cooling conditions to NITRD Hospital (a 
National Reference Laboratory). DNA was extracted from Trans-Filters using 
'Quick DNA' kit and the 'TB DNA Extraction' kit, and from sputum using Hain's 
GenoLyse® DNA Extraction kit for first-line LPA for MDR-TB detection.
RESULTS: Quick Kit-LPA and Kit-LPA (LPA with DNA extracted from Trans-Filter 
using 'Quick DNA' kit and 'TB DNA Extraction' kit, respectively) showed similar 
sensitivity of 88.9% (95% CI: 65.3-98.6) and 88.5% (95% CI: 69.9-97.5) and 
specificity of 100% (95% CI: 98.2-100) and 99.5% (95% CI: 97.3-99.9) for 
rifampicin and isoniazid resistance detection, respectively against Direct-LPA 
(LPA with DNA extracted from sputum samples using GenoLyse kit). User feedback 
obtained from laboratory technicians corroborated that the one-step 'Quick DNA' 
kit procedure was rapid (5 minutes), easy to perform, seamlessly integrated with 
LPA testing, and was suitable as a replacement for Kit-LPA or Direct-LPA.
- , CONCLUSION: The gap between drug-resistant TB detection and treatment 
initiation can be narrowed through Universal-Drug Susceptibility Testing by 
implementing (i) bio-safe and ambient temperature transport of sputum from 
primary healthcare centres to central laboratories, and (ii) by using Quick 
Kit-LPA over Direct-LPA in patients residing in remote areas.

© 2026. The Author(s), under exclusive licence to Springer-Verlag GmbH Germany, 
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INTRODUCTION: Early diagnosis and treatment initiation are essential to prevent 
ongoing tuberculosis (TB) transmission and reduce the disease burden. Smear 
microscopy, which is widely used test for diagnosis, has limited sensitivity and 
does not detect rifampicin resistance. Truenat is a portable, battery-operated, 
chip-based test that can be placed in peripheral laboratories, serving as a 
point-of-care test. It also detects rifampicin resistance, which is crucial in 
the management of TB.
AREAS COVERED: Our review comprehensively covers the functionality and workflow 
of the Truenat MTB assay, in addition to its cost-effectiveness and diagnostic 
accuracy, based on recent evidence. We also discuss the merits and drawbacks of 
alternative diagnostic tests available for detecting TB and rifampicin 
resistance.
EXPERT OPINION: Truenat assays are rapid molecular tests that revolutionized TB 
diagnosis, moving toward peripheral testing. Evidence indicates that the Truenat 
MTB Plus performs better than the original Truenat MTB, with an approximate LOD 
of 30 CFU/ml. The 2025 WHO guidelines rely exclusively on data from Truenat MTB 
Plus. We need larger studies on the newer Truenat MTB Ultima to evaluate its 
performance on tongue swabs. Additionally, data on the accuracy of Truenat MTB 
in children remains scarce, emphasizing the importance of further research in 
this group. Evidence regarding its accuracy in detecting rifampicin resistance 
is also limited, requiring larger studies and technological advancements. 
Truenat MTB will remain crucial in the fight to eliminate TB in the future.
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Rapid TB diagnostics are essential for effective TB control. Combining 
WHO-recommended rapid molecular tests with downstream targeted next-generation 
sequencing (tNGS) enables faster drug resistance profiling. The objective of 
this study was to establish a one-day diagnostic platform (ODDP) integrating BD 
MAX MDR-TB and AmPORE-TB tNGS from a single sample. Pooled sputum samples spiked 
with 52 pre-characterized Mycobacterium tuberculosis (MTB) strains and 74 
MTB-positive clinical samples were tested using BD MAX MDR-TB for TB, isoniazid, 
and rifampicin resistance. tNGS was performed from 5 µL of purified DNA leftover 
for each TB-positive sample in the BD MAX strips. IS6110/IS1081 Ct-values served 
as surrogate markers for TB DNA concentration. A total of 104 spiked and 60 
clinical samples tested positive by BD MAX. The average time to the final ODDP 
result was 8.5 h. For samples with Ct ≤28, tNGS generated antibiotic resistance 
profiles for ≥12 antibiotics with 85.1% sensitivity in spiked and 73% in 
clinical samples. Failure rates were 10% and 8.3%, respectively. Resistance 
profiling most frequently (up to 11.3%) failed for clofazimine, pretomanid, and 
delamanid. The ODDP enables comprehensive TB diagnosis and resistance profiling 
from a single sample in 1 day. This platform can significantly accelerate the 
time to informed drug-resistant (DR)-TB treatment decisions.IMPORTANCEReducing 
the time to treatment initiation decreases patient drop-out rates, morbidity, 
the emergence of new drug resistances, and onward transmission of infection. 
Obtaining the complete resistome from the start is crucial for choosing a fully 
effective treatment regimen. Until now, diagnosis with full resistance profiling 
has required at least two sputum samples and 3 to 7 days for the complete 
workflow, obliging patients to return two to three times, which dramatically 
increased the risk of loss to follow-up. Our one-day diagnostic platform enables 
both diagnosis and comprehensive resistance testing from a single sample within 
1 day. Patients can remain in a day clinic during testing and receive a fully 
effective, individualized treatment regimen the same day. This approach is 
expected to markedly reduce morbidity, drop-out rates, and transmission. The 
necessary instruments and technologies are already available in many 
high-prevalence countries and are currently being rapidly scaled up worldwide.
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BACKGROUND: Cerebral infarction is a frequent and serious complication of 
tuberculous meningitis (TBM), contributing substantially to morbidity and 
mortality. Moreover, studies on infarct patterns and associated 
factors/predictors remain limited in TBM. ACT-TBM trial (Aspirin or Clopidogrel 
Therapy in the Treatment of Tuberculous Meningitis) evaluated the efficacy and 
safety of adjunctive antiplatelet therapy (aspirin or clopidogrel) to standard 
antitubercular therapy in TBM for the occurrence of stroke or cerebral 
infarction. Here, we conducted a secondary analysis of the ACT-TBM trial to 
characterize the patterns, associated factors, and predictors of cerebral 
infarction in TBM.
METHODS: We utilized data of 237 patients from the ACT-TBM randomized controlled 
trial conducted at 2 tertiary centers in India (2019-2023). Serial magnetic 
resonance imaging and magnetic resonance angiography were performed at baseline, 
1 month, and 3 months in the primary trial. Cerebral infarctions were 
categorized by size, vascular territory, and number. Multivariable logistic 
regression models were performed using variables with P<0.1 on univariable 
analysis and clinical relevance. Model estimates are reported as adjusted odds 
ratios (aORs) with 95% CIs.
RESULTS: Of the 237 patients enrolled, 226 were included after excluding 11 with 
missing imaging or incomplete follow-up data. Among these, 84 (37%) had cerebral 
infarction. Median age of the entire cohort was 26 years (interquartile range, 
20-36), and 134 (59.29%) were females. Multiple infarcts were observed in 66 
(78.6%) patients, most frequently in the basal ganglia (n=61, 72.6%), 
subcortical white matter (n=44, 52.4%), and cortex (n=32, 38.1%). Arterial 
occlusion occurred in 52 (61.25%) patients with cerebral infarction versus 36 
(25.55%) without (P<0.001). In multivariable adjusted models, Grade 3 TBM (aOR, 
3.94 [95% CI, 1.19-13.08]; P=0.025), and arterial occlusion (aOR, 4.43 [95% CI, 
2.19-8.96]; P<0.001) were associated with infarction. Among those with 
infarction, 27 (32.14%) patients (13.17% of the total cohort) developed new 
infarctions on follow-up. Modified antitubercular therapy (antitubercular 
therapy; aOR, 3.10 [95% CI, 1.18-8.09]; P=0.021) and arterial occlusion (aOR, 
4.23 [95% CI, 1.40-12.75]; P=0.01) significantly predicted new infarctions. 
Presence of exudates was associated with arterial occlusion (aOR, 2.86 [95% CI, 
1.08-7.56]; P=0.034).
CONCLUSIONS: Cerebral infarction is common in TBM and associated with disease 
severity and arterial occlusion. Modified antitubercular therapy predicted new 
infarcts, while basal exudates were associated with vascular occlusion, 
highlighting the need for vigilant monitoring and optimized therapeutic 
strategies.
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This report presents two rare cases of presumed epithelial keratitis secondary 
to ocular tuberculosis (TB), highlighting an unusual clinical presentation that 
may be underrecognized. Two male patients from a TB-endemic region presented 
with unilateral, chronic epithelial keratitis in a semicircular pattern, with 
mild anterior stromal infiltration and reduced corneal sensitivity. Both were 
unresponsive to standard topical and systemic treatments including antivirals 
and corticosteroids. Diagnostic evaluation included Mantoux testing and systemic 
screening. Mantoux tests were positive in both patients, and one exhibited 
radiological evidence of latent pulmonary TB. Initiation of systemic 
antituberculosis therapy led to complete epithelial healing within 30 to 60 days 
in both cases. Each patient developed localized stromal scarring without 
neovascularization, and no recurrence was observed during follow-up periods of 6 
months and 4 years, respectively. The absence of neovascularization, despite the 
chronicity of keratitis, may be a distinguishing clinical feature from herpetic 
keratitis. These cases illustrate a potentially underdiagnosed manifestation of 
ocular TB and suggest that tuberculosis should be considered in the differential 
diagnosis of refractory epithelial keratitis, especially in endemic regions or 
in patients with epidemiological risk factors. A Mantoux test with induration of 
10 mm or greater, even in BCG-vaccinated individuals, may support the diagnosis 
in the appropriate clinical context. Antituberculosis therapy may be both 
therapeutic and diagnostic in such cases.
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BACKGROUND: Diagnosis of tuberculosis (TB) in people with HIV (PWH) remains 
difficult. Since the first pathogen-host interaction in TB occurs in the upper 
airway, host transcriptomic analysis on nasal specimens may identify novel 
diagnostic biomarkers. We aimed to demonstrate differences in nasal gene 
expression in PWH and TB disease versus PWH without TB, evaluate the performance 
of nasal signatures in predicting TB and compare nasal gene profiles with blood.
METHODS: We enrolled adults in Uganda with newly diagnosed HIV and symptoms of 
pulmonary TB disease. We collected nasal cells and blood for RNA sequencing to 
identify differentially expressed genes (DEGs) and enriched pathways between PWH 
and TB disease and PWH without TB. Supervised machine-learning of gene 
expression data was used to predict TB.
RESULTS: 40 PWH were enrolled (median age: 34 years, median CD4 count: 182), 
including 20 with TB disease and 20 without. We identified 44 nasal DEGs and 238 
blood DEGs, with three overlapping DEGs between samples. Models trained using 
all 44 nasal DEGs had a cross-validated area under the curve between 0.87-0.90 
for predicting TB disease. A simplified signature ( SPIB, SHISA2, TESPA1 and 
CD1B ) met WHO criteria for a TB triage test. Among adults with TB, pathways 
related to the inflammatory response were downregulated in nasal samples and 
upregulated in blood.
CONCLUSION: There are distinct nasal gene expression patterns associated with 
TB, not seen in blood. Differences in nasal gene expression in PWH who have TB 
disease, versus those without TB, highlight their potential as diagnostic 
biomarkers.
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Distinct mechanisms drive post-antibiotic Tuberculosis relapse post-cure versus 
post-treatment-failure.

Michael CT, Budak M, Lin PL, Kirschner D.

Tuberculosis (TB) remains a global health concern, as Mycobacterium tuberculosis 
(Mtb) infects a quarter of the world's population. Though many TB patients 
sterilize infection with treatment regimens including the current standard, 
incomplete sterilization leads to post-treatment relapse and development of drug 
resistance. Two mechanisms have been hypothesized as driving relapse: 
persistence , where treatment kills all replicating Mtb, and relapse follows 
once non-replicating Mtb return to a replicative niche; and threshold , where 
replicating Mtb remain alive, yet below detectable levels. Relapse is often 
detected through a combination of clinical and bacteriological testing, often 
clinically described as recurrence of TB <2 years after a "cure" diagnosis, 
while many experimental studies examine relapse ∼2-months after treatment 
completion. Our capacity to untangle these considerations and identify 
mechanisms driving relapse in vivo are limited. Here, we examine the impact of 
both threshold and persistence mechanisms on relapse post-treatment completion 
and post-cure diagnosis using our computational model capturing whole-host Mtb 
infection dynamics. Simulations show that erroneous TB-negative diagnosis 
post-treatment (false cure) rates are regimen-specific, specifically, the 
historic standard HRZE is more likely to result in false cure than the 
contemporary regimens RMZE or BPaL. We also identify how threshold-driven or 
persistence-driven relapse correlates with both pre-treatment bacterial burden 
and diagnostic tests used at treatment completion. Simulations show that 
post-cure relapse is almost exclusively persistence driven, while 
threshold-driven relapse is most common without a "cured" inclusion criterion. 
Thus, for patients with negative bacteriological diagnostic results at treatment 
completion, subsequent relapse may best be personalized by targeting 
non-replicating Mtb.
IMPORTANCE: Incomplete treatment of TB leads to antibiotic resistance and risks 
relapse, which may occur years later. Understanding relapse is methodologically 
challenging but may allow some cases to shorten the 4-month-long recommended 
treatment timeframe. Predictors of relapse are not well-defined given 
variability in technical definitions of relapse and nuances of study designs. 
Here, we simulate both clinical and experimental relapse studies, including 
multiple diagnostic tests and relapse definitions, using biologically-based 
computation. We find that two hypothesized types of relapses, each potentially 
requiring a different treatment strategy, are simultaneously at play. 
Simulations suggest that relapse after "cure" diagnosis (most clinical studies) 
is caused by reactivation of non-replicating bacteria hidden from treatment 
within necrotic granuloma tissue, whereas experiments that classify any live Mtb 
post-treatment as relapse are more likely to report relapse caused by incomplete 
sterilization of replicating Mtb. Predictions depend on the currently unclear 
relationship between bacterial burden and clinical symptoms.
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Structural elucidation of the hexameric MmpS4-MmpL4 complex from Mycobacterium 
tuberculosis.

Earp JC, Lichti NP, Garaeva AA, Meikle V, Niederweis M, Seeger MA.

Mycobacterium tuberculosis contains thirteen Mycobacterial membrane protein 
Large (MmpL) transporters, which belong to the family of secondary active RND 
transporters. MmpL4 and MmpL5, together with their operon partners MmpS4 and 
MmpS5, export the mycobacterial siderophore mycobactin and the last resort TB 
drug bedaquiline. Recently, we determined a structure of the MmpL4 monomer in 
complex with desferrated mycobactin, which lacked a functionally essential 
coiled-coil domain predicted to extend far into the periplasm. Here, we present 
a cryo-EM structure of the hexameric (MmpS4)3-(MmpL4)3 complex, which was 
enabled by rational disulfide cross-links based on AlphaFold predictions. We 
observed density for the coiled-coil domain, which protrudes into the 
periplasmic space at an angle of around 60° relative to the symmetry axis of the 
MmpL4 trimer. In the context of the hexameric complex, MmpL4's conformation 
differs strikingly from the one observed for monomeric MmpL4, which includes 
formation of a large cavity in the periplasmic domain and rearrangements of 
conserved proton coupling residues at the transmembrane domain. Our work 
provides an experimental workflow to obtain single particle cryo-EM structures 
of labile multiprotein complexes by AlphaFold-informed stabilization of 
predicted protein interfaces.
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Bedaquiline inhibits the ATP synthase leak channel and prevents 
glutamate-induced neuronal death.
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Mnatsakanyan N.

F O F 1 -ATP synthase is one of the most abundant proteins of the mitochondrial 
inner membrane and the primary enzyme responsible for ATP production in 
eukaryotic cells. Nevertheless, it was recently reported to play a prominent 
role in cell death by forming a large-conductance leak channel in the 
mitochondrial permeability transition pore (mPTP), making it a promising 
therapeutic target. Bedaquiline (BDQ), a member of the diarylquinoline class of 
drugs, was shown to selectively inhibit the catalytic activity of Mycobacterium 
tuberculosis ATP synthase with no effect on the mammalian enzyme. Here, we 
report a new role for BDQ as a potent inhibitor of the ATP synthase c-subunit 
leak channel in mammals. BDQ inhibited the single-channel activity of porcine 
heart ATP synthase in planar lipid bilayer recordings and prevented 
glutamate-induced cell death in primary hippocampal neurons. These findings 
reveal the potential new application of BDQ for treating mPTP-related diseases 
by targeting the ATP synthase c-subunit leak channel.
WHY IT MATTERS: Bedaquiline (BDQ) is the only FDA-approved drug to treat 
pulmonary multidrug-resistant tuberculosis (TB), caused by the Mycobacterium 
tuberculosis . BDQ cures TB by specifically targeting mycobacterial ATP synthase 
and inhibiting ATP production. Recently, BDQ was also reported to bind to 
mammalian ATP synthase at the interface between the a and c-subunits and to 
inhibit its catalytic activity. However, the effect of BDQ on ATP synthase leak 
channel activity has not been explored. Here, we report that BDQ inhibits the 
ATP synthase c-subunit leak channel (ACLC) activity with an IC50 of ∼24 nM and 
prevents glutamate-induced neuronal death, suggesting a new therapeutic 
repurposing of BDQ for treating ACLC-related diseases.
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Cost and impact of decentralized tuberculosis testing: a modeling analysis of 
price thresholds for molecular instruments in high-burden settings.
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BACKGROUND: Despite progress in reducing global tuberculosis (TB) incidence, 
ongoing funding disruptions threaten to reverse gains. Timely, accurate 
diagnosis integrated with rapid treatment is critical to reducing morbidity, 
mortality, and transmission-but remains costly, particularly for decentralized 
approaches. As global health budgets tighten, identifying the optimal cost for 
molecular TB diagnostics instruments is critical to inform scale-up decisions.
METHODS: We developed a probabilistic patient pathway model to assess the 
cost-effectiveness of decentralizing TB testing across primary healthcare 
facilities in high-burden settings. Scenarios varied by facility testing density 
(low, medium, high) and anticipated testing volume increases (none, partial, 
full). We included the effects of instrument downtime and calculated the maximum 
instrument + warranty prices at which fully decentralized testing would be 
considered cost-effective at a $500/disability-adjusted life year (DALY) averted 
threshold.
FINDINGS: Decentralization with increased testing averted up to 23% more DALYs 
than centralized testing but was not cost-effective at current instrument + 
warranty prices. Partial decentralization to the largest 20% of facilities 
approached cost-effectiveness (<$1000/DALY) with full testing increase. For full 
decentralization to meet the $500/DALY threshold, maximum viable instrument + 
warranty prices for low-throughput instruments ranged from $0 (no uptake 
increase) to $410-$6048 (increased testing uptake, low- to high-testing density 
settings).
INTERPRETATION: At current prices, decentralized molecular TB testing is 
unlikely to be cost-effective, even with improved uptake, systemwide. However, 
meaningful reductions in instrument + warranty costs could make both full and 
partial decentralization viable. As countries face tighter budgets, clear price 
targets for cost-effectiveness can help guide procurement and investment 
decisions in TB diagnostics.
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Mycobacterium tuberculosis transmission dynamics within prisons: a 
population-based genomic study.
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BACKGROUND: One barrier to intervening in the global tuberculosis pandemic is 
that it is unknown whether Mycobacterium tuberculosis transmission largely 
occurs through repeated close exposures among few contacts or many shorter-term 
contacts. Identifying sources of transmission is particularly urgent in 
congregate settings like prisons with high incidence of infection. Our aim was 
to identify the type of contacts associated with M. tuberculosis transmission 
risk within prisons.
METHODS: We conducted genomic surveillance in a prison system in Central West 
Brazil. We whole genome sequenced M. tuberculosis isolates and collected 
detailed incarceration histories. We modeled transmission linkages as a function 
of different types of prison exposures, using genomic clustering as a proxy for 
transmission and controlling for multiple pairwise comparisons.
FINDINGS: We collected detailed incarceration histories for 595 individuals, 
mean age 31 (ST-standard deviation 8.5) and 99% men, from whom we sequenced 550 
high quality M. tuberculosis genomes. In a binomial model, a month-long increase 
in exposure to an individual with tuberculosis within a prison cell increased 
the odds of pairwise genomic clustering by 14% (odds ratio-OR: 1.14, 95% CI: 
1.09-1.19) and a six-month increase in exposure doubled the odds of genomic 
clustering (OR: 2.24, 95% CI: 1.73-2.91). Most (83%; 494 of 595) individuals 
with tuberculosis had at least one potential day-long exposure in a prison cell 
to another individual with tuberculosis, and frequently many, with a median of 8 
(interquartile range-IQR: 4-12) potential unique exposures to individuals in 
prison cells. Frequent movements by the prison system create a highly connected 
contact network: individuals with tuberculosis were transferred a median of 8 
(IQR: 4-13) times in the 2 years before diagnosis.
INTERPRETATION: While documented cell-level exposures can explain a significant 
proportion of M. tuberculosis transmission, most transmission links occur 
outside prison cells, either from other contacts in the same prison or from 
unreported or unsampled exposures. Our results support the urgent expansion of 
prison-wide mass screenings, tuberculosis preventive therapy, and structural 
interventions to reduce transmission risk in prisons and other congregate 
settings.
FUNDING: National Institutes of Health (NIAID: 5K01AI173385, R01AI100358, and 
R01AI149620).
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Ankle Infection in a Child.
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INTRODUCTION: Pediatric osteoarticular infections often present diagnostic 
challenges, especially in regions endemic to tuberculosis (TB). 
Misinterpretation of imaging findings may lead to inappropriate treatment, 
including the unwarranted use of anti-tubercular therapy (ATT).
CASE REPORT: We present the case of a 10-year-old child with chronic left ankle 
swelling and pain for over a year, initially diagnosed with tuberculous 
arthritis based on magnetic resonance imaging findings. Despite 2 months of ATT, 
symptoms persisted. Upon referral, further evaluation, including biopsy and 
culture, revealed a retained foreign body (thorn) within the ankle joint capsule 
and Pseudomonas aeruginosa infection. ATT was discontinued, and antibiotic 
therapy, as per culture sensitivity, was initiated, leading to complete clinical 
recovery.
CONCLUSION: This case underscores the importance of microbiological or 
histopathological confirmation before initiating ATT in osteoarticular 
infections. Reliance solely on imaging may lead to misdiagnosis, delayed 
appropriate treatment, and potential public health implications. Clinicians 
should maintain a high index of suspicion for alternative diagnoses, especially 
in atypical presentations or non-responders to ATT.
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From neck pain to neurological deficit: Cervical tuberculous spondylodiscitis 
unveiled: A case report.
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INTRODUCTION: Cervical tuberculous spondylodiscitis is an uncommon but 
potentially devastating form of spinal tuberculosis. Its rarity, subtle clinical 
onset, and proximity to critical neurovascular structures make early diagnosis 
particularly challenging. Delayed recognition can lead to catastrophic outcomes, 
including spinal instability and neurological compromise. This case report aims 
to underscore the diagnostic pitfalls, highlight key imaging findings, and 
outline an effective management approach.
CASE PRESENTATION: A 36-year-old woman presented with a one-year history of 
progressive neck pain, followed by paresthesias in both upper limbs and the left 
lower limb. Examination revealed a suboccipital mass and sternocleidomastoid 
contracture. Imaging showed advanced destruction of the C1-C2 joint, with 12 mm 
diastasis, 80 % narrowing at the craniovertebral junction, and spinal cord 
compression. The patient underwent emergency posterior decompression and 
occipitocervical fusion. Histopathology confirmed tuberculosis through caseating 
granulomas and Langhans giant cells.
CLINICAL DISCUSSION: The insidious onset and nonspecific symptoms of cervical 
spinal tuberculosis often delay diagnosis. MRI is essential for early detection 
of marrow edema, abscesses, and cord compression, while CT aids in assessing 
bone destruction. In this case, surgical intervention was required due to 
atlantoaxial instability and neurologic compromise. A multidisciplinary approach 
combining surgery and prolonged anti-tubercular therapy led to favorable 
outcomes.
CONCLUSION: This case underscores the importance of early imaging, clinical 
vigilance, and timely surgical stabilization in preventing irreversible 
neurological damage. It contributes to the limited literature on upper cervical 
tuberculosis and highlights the value of individualized management strategies.
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Paradoxical ileocecal perforation during early anti-tuberculosis therapy: A rare 
case report.
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INTRODUCTION AND IMPORTANCE: Tuberculosis remains a global health challenge, 
with extrapulmonary forms accounting for a significant proportion of cases. 
Intestinal tuberculosis, though uncommon, can present with nonspecific 
gastrointestinal symptoms and lead to severe complications, including intestinal 
perforation.
PRESENTATION OF CASE: We report a 24-year-old male with a two-year history of 
right lower quadrant abdominal pain, weight loss, and anorexia. Imaging and 
colonoscopy revealed ileocecal thickening with ulceration and stenosis; biopsies 
confirmed tuberculous enteritis. Six days after starting anti-tubercular 
therapy, he developed generalized peritonitis due to an ileocecal perforation. 
Right hemicolectomy with ileotransverse anastomosis was performed. He received 
postoperative antibiotics, analgesics, and continued anti-tubercular therapy, 
with good recovery on follow-up.
DISCUSSION: Paradoxical intestinal perforation during anti-tubercular therapy is 
a rare but serious complication, likely due to a delayed hypersensitivity 
reaction to mycobacterial antigens, particularly in the ileocecal region. It may 
mimic treatment failure, delaying intervention. Prompt surgical management, 
continued anti-tubercular therapy, and high clinical suspicion during early 
treatment are vital to reduce morbidity and improve patient prognosis.
CONCLUSION: This case highlights the importance of recognizing paradoxical 
reactions, such as intestinal perforation, as potential complications during the 
early phase of anti-tubercular therapy. Maintaining early vigilance and a high 
index of suspicion is essential for timely diagnosis and appropriate 
intervention. Clinicians should consider paradoxical perforation in patients who 
deteriorate shortly after initiating anti-TB treatment, even when adherence is 
confirmed. Early surgical intervention, guided by a high index of suspicion, is 
crucial to reducing morbidity and improving outcomes in intestinal tuberculosis.
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Recrudescence of tuberculosis in the state of São Paulo post-COVID-19: trends 
and clusters.
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OBJECTIVE: To analyze the recrudescence of tuberculosis in the state of São 
Paulo after the COVID-19 pandemic, identifying temporal trends and spatial 
clusters of the disease.
METHODS: An ecological study of tuberculosis cases reported on TBWeb in all São 
Paulo municipalities between January 2015 and December 2023. Time decomposition 
techniques, interrupted time series analysis by month and spatial analysis by 
municipality (global Moran index and Getis-Ord Gi*) were applied to identify 
trends, abrupt changes associated with the pandemic and clusters of high 
incidence, mortality, and treatment outcomes. The pre-pandemic (01/2015 to 
01/2020), pandemic (02/2020 to 04/2022), and post-pandemic (05/2022 to 12/2023) 
periods were analyzed separately.
RESULTS: There was an upsurge in tuberculosis in the post-pandemic period, with 
a 21.2% increase in the number of municipalities with an incidence > 110 cases 
per 100,000 inhabitants. There was a progressive increase in the mortality trend 
of 0.0026 (95%CI: 0.0016 to 0.0035) deaths per 100,000 inhabitants per month 
after the pandemic. There was a gradual drop of 0.67% (95%CI: -1.099 to -0.246) 
per month in the proportion of people cured after the pandemic. High incidence 
clusters persisted in the Presidente Prudente region in all periods, and new 
clusters in Marília and Registro after the pandemic. Areas with high mortality 
rates persisted in the regions of Taubaté, Baixada Santista, Grande São Paulo, 
Registro, Sorocaba and Campinas in all periods.
CONCLUSION: The recrudescence of tuberculosis in São Paulo in the post-pandemic 
context highlights the need for targeted strategies for early diagnosis, 
strengthening treatment and intensive monitoring in regions identified as 
clusters, especially those with vulnerable populations and structural challenges 
in health services.
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Tuberculous osteomyelitis is recognized as a rare form of extrapulmonary 
tuberculosis, particularly when involving the small bones of the hand in adults. 
Early diagnosis is challenging due to its uncommon presentation and nonspecific 
symptoms. These factors often contribute to the delayed identification and 
management of the condition. We report a 22-year-old male construction worker 
from Mexico who presented with swelling and pain localized to his right hand. 
One week prior to presentation, he experienced minor blunt trauma to the fifth 
metacarpal region when a piece of wood struck his hand, with no skin breach. He 
denied any systemic symptoms such as fever or weight loss. Additionally, there 
was no history of incarceration, overcrowded living conditions, or known 
tuberculosis exposure. Imaging studies revealed extensive pathology in the chest 
and hand. Bone and soft tissue samples from the hand tested positive for 
acid-fast bacteria (AFB) and Mycobacterium tuberculosis (TB) by polymerase chain 
reaction (PCR). This case highlights an unusual presentation of tuberculous 
osteomyelitis involving a small hand bone in a young, immunocompetent patient. 
The report emphasizes the importance of comprehensive diagnostics when 
evaluating patients with localized swelling and no clear entry site. 
Tuberculosis should be considered in the differential diagnosis even without 
systemic symptoms.
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In the present study, a series of new pyridine-embedded 1,3,4-oxadiazole 
derivatives (OXn series) bearing terminal long-chain alkoxy groups like 
decyloxy, dodecyloxy, tetra decyloxy, and hexadecyloxy groups have been 
systematically synthesized. Further, the presence of these long-chain alkoxy 
groups in the OXn series would help to improve the overall molecular 
lipophilicity and ability to penetrate the lipid-rich mycobacterial cell 
membrane. Molecular docking has been performed against the mycobacterial InhA 
enzyme to gain an insight into the possible interactions with the protein, which 
could pave the way for our endeavor to identify potent antitubercular 
candidates. Also, these compounds were evaluated for their in vitro 
antitubercular activities. Among the screened compounds of OXn series, the 
compound (OX-14) have exhibited potent antitubercular activity against 
Mycobacterium tuberculosis H37Rv strain with MIC value 32.0 μg/mL and IC50 value 
of 10.4 μg/mL. We believe that further optimization of this molecule may lead to potent antitubercular agents.

Copyright © 2026 Elsevier Ltd. All rights reserved.
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Developing new molecules for treating bacterial infections and cancer disease is 
an important area of exploration as both types of cells often develop resistance 
to known drug candidates. Synthesis, structural characterization, and 
bioactivity of heterocyclic compounds 
6-[2-(benzyloxycarbonyl)diazen-1-yl]-1-10-phenanthroline-5-one (BCDPO) along 
with 6-[2-(ethoxycarbonyl)diazen-1-yl]-1-10-phenanthroline-5-one (ECDPO) and 
6-[2-(methoxycarbonyl)diazen-1-yl]-1-10-phenanthroline-5-one (MCDPO), which are 
1,10-phenanthroline-5,6-dione (PD) derivatized with benzyl carbazate (BC), ethyl 
carbazate (EC), and methyl carbazate (MC), respectively, are studied. The BCDPO 
crystallized in triclinic system P-1 space group, the supramolecular BCDPO 
arrays stabilized involving noncovalent O···H and N···H hydrogen bond 
interactions as well as π-π stacking aromatic interactions. Redox properties 
studied through cyclic voltammetry and spectroelectrochemistry. The benzyl 
analog showed better anti-tuberculosis (TB) activity than the methyl and ethyl 
analogs. The BCDPO shows good minimum inhibitory concentration (MIC) against 
Mycobacterium tuberculosis (Mtb), which is equivalent to clinically used 
rifampicin but better than the one of the clinically used drug candidates 
ethambutol. These compounds exhibit promising anticancer activity against the 
murine-triple-negative breast cancer (4T1), human breast cancer (MCF-7), and 
human prostate cancer (PC-3) cancer cell lines. Fluorescence confocal imaging 
and flow cytometry studies are performed to monitor the compound-induced 
reactive oxygen species (ROS) generation, nuclear fragmentation, and apoptosis 
in cancer cell death. The carbazate functionalized phenanthroline derivatives 
developed are showing promising anti-TB and anticancer activities.
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BACKGROUND: The domestic tuberculosis (TB) disease burden in high-income, low 
TB-incidence countries is largely driven by the reactivation of remotely 
acquired TB infections (TBIs) in people born outside the country (PBOC). In 
Canada, PBOC now accounts for more than three quarters of annual active TB 
diagnoses. To prevent some of this disease experience, Immigration, Refugees and 
Citizenship Canada (IRCC) rolled out a new TBI screening initiative in 2019.
OBJECTIVE: An evaluation of TB outcomes among individuals referred through this 
initiative between May 2019 and May 2023 in Alberta, Canada.
METHODS: Inclusion criteria for this initiative are migrants who are required to 
undergo an immigration medical exam with at least one of HIV/AIDS, solid organ 
transplant, end-stage renal disease, recent close TB contact (within five 
years), and past head and neck cancer. Those with a positive screening test for 
TBI are referred directly to TB services in the stated province/territory of 
landing for assessment and treatment.
RESULTS: Over four years, 179 referrals were made to Alberta. No one referred 
through the program and offered treatment developed active TB. Overall, 95 
individuals were considered suitable candidates for prevention, among whom 87% 
accepted. Completion was high at nearly 95%. Inefficiencies included 113 
individuals undergoing repeated TBI testing locally, 39 (21.8%) referrals not 
meeting the inclusion criteria, and 61 (34.1%) individuals being rereferred 
despite being past patients of Alberta TB services.
CONCLUSION: Our findings highlight that, in Alberta, IRCC's new TBI screening 
initiative was highly successful in connecting referred individuals to TB 
services. The initiative experienced some inefficiencies and we describe areas 
where it could be improved.
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BACKGROUND: Treating individuals with tuberculosis (TB) infection (TBI) is an 
important aspect of the global strategy to eliminate TB as a public health 
problem, as it would help reduce the pool of individuals with TBI who are at 
risk of developing TB disease (TBD). Understanding factors that impact effective 
management of patients with TBI is helpful in informing policy.
OBJECTIVE: To assess the proportion of immigrants with TBI accepting and 
completing TB preventive treatment (TPT), variables potentially related to 
accepting and completing TPT were examined and healthcare provider (HCP)-related 
factors that impact TBI management were identified.
METHODS: Tuberculosis preventive treatment was offered to TBI-positive 
immigrants without a history or treatment of TBD from a pilot TBI screening 
study conducted in southern New Brunswick, Canada between November 2021 and 
November 2023. Tuberculosis preventive treatment acceptance and completion rates 
were calculated, and the HCP completed a questionnaire to identify factors that 
affected TBI management. Participant characteristics were summarized using 
descriptive statistics, while Fisher's exact tests were conducted to test for 
independence between demographics and treatment acceptance and completion. The 
HCP questionnaire data were analyzed using thematic analysis.
RESULTS: Of the 49 participants who screened positive for TBI, 11 (22.4%) were 
lost to follow-up prior to being assessed and offered TPT and 38 (77.6%) were 
offered TPT, of whom 3 (7.9%) declined, 35 (92.1%) accepted and initiated TPT, 
and 30 (85.7%) completed treatment. Treatment acceptance and completion were 
found to be independent from the participant demographics examined. Thematic 
analysis revealed five emerging themes regarding the management of TBI 
participants (i.e., supports, collaboration, communication, time, and 
satisfaction).
CONCLUSION: This study demonstrates the feasibility of treating TBI in 
immigrants and highlights HCP-related factors that impact the management of TBI 
among immigrants in southern New Brunswick. Our findings may assist programs 
aimed at improving TBI screening and treatment.
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BACKGROUND AND OBJECTIVES: Hepatobiliarypancreatic tuberculosis (HBPTB) is a 
less common form of tuberculosis that often presents as malignancy or lithiasis. 
Advances in diagnostics and minimally invasive procedures have led to the 
detection of more patients with milder forms of TB requiring surgical 
management. Due to the low incidence rates and lack of standardized approaches, 
additional studies are needed to improve patient outcomes. This study examined 
the risk factors, diagnostic methods, and treatments for HBPTB patients at the 
University of the Philippines - Philippine General Hospital (UP-PGH) from 
January 1, 2014 to December 31, 2021.
METHODS: This retrospective descriptive study utilized our institutional 
database to identify patients who underwent a surgical procedure for HBPTB and 
their associated risk factors. Inclusion criteria required biopsy or 
microbiologic proof of tuberculous involvement of the biliary tract or nearby 
structures.
RESULTS: Among a total of 45 patients, the most common admitting diagnosis were 
HBP tuberculosis (37.8%) and malignancy (35.6%). 47.6% of patients had a 
previous or concurrent TB exposure. Sixty percent had subclinical malnutrition 
indicated by normal weight and low albumin. The liver (37.8%) and the bile ducts 
(33.3%) were the most common organs involved. The most common surgical 
procedures done were ultrasound-guided liver biopsy, biliary enteric 
anastomosis, percutaneous transhepatic biliary drainage (PTBD), and endoscopic 
retrograde cholangiopancreatography with or without stenting (ERCP).
CONCLUSIONS: This study provides additional data for clinicians to tailor 
diagnostic and treatment plans accordingly. Striking a balance between surgical 
procedures and appropriate anti-tuberculous therapy (ATT) is essential for 
successful treatment. Local data can be useful to help identify tuberculosis 
patterns unique to Filipinos and highlight socio-economic factors contributing 
to this rare presentation of TB.
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BACKGROUND AND OBJECTIVE: The WHO advises the detection of cases of pulmonary 
tuberculosis (TB) in household contacts (HHCs). This activity allows for testing 
family members of TB patients for latent tuberculosis infection (LTBI) and 
detecting factors associated with LTBI. The purpose of this study is to identify 
LTBI and its associated factors among HHCs of TB patients.
METHODS: An analytical cross-sectional study was conducted in Medan, Indonesia. 
Subjects were family members living in the same household as pulmonary 
drug-sensitive tuberculosis (DS-TB) patients and met the inclusion and exclusion 
criteria. Data collection involved interviews, chest X-rays, blood collection 
for Interferon-Gamma Release Assay (IGRA) analysis, and, if necessary, the Xpert 
MTB/RIF test to examine sputum. Subjects were classified as having LTBI if the 
IGRA test was positive, the chest X-ray results were normal or did not suggest 
TB, and there were no clinical symptoms indicative of tuberculosis.
RESULTS: A total of 90 HHCs of TB patients were included; 30 subjects (29.41%) 
had LTBI, and 60 subjects (58.82%) did not have LTBI. The majority of subjects 
were female (76.6%), with a mean ± SD age and body mass index (BMI) of 41.17 ± 
15.33 years and 24.65 ± 4.72, respectively. Variables such as gender, age, 
educational level, employment type, comorbidities, BMI, smoking, alcohol intake, 
and length of contact were not significantly associated with LTBI (p>0.05).
CONCLUSION: To achieve TB eradication, it is crucial to investigate household 
contacts of pulmonary TB patients. Individuals with LTBI can benefit from 
education and management of preventive TB treatment.
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Leprosy and tuberculosis (TB) are both chronic granulomatous infections caused 
by bacilli of the genus Mycobacterium. The simultaneous occurrence of cutaneous 
tuberculosis and leprosy is rare. We report a 56-year-old male presenting with 
painful erythematous nodules and plaques over the face and extremities for 
1 week, along with asymptomatic right axillary lesions for 1 year. Examination 
revealed tender nodules and plaques with ulceration on the face and extremities, 
and firm, matted subcutaneous nodules with sinus tracts in the axilla. Sensory 
loss in a glove-and-stocking distribution and peripheral nerve enlargement were 
also noted. Slit-skin smear demonstrated a Bacteriological Index of 6+, while 
histopathology of the axillary lesion showed caseous necrosis with epithelioid 
granulomas. The patient was diagnosed with lepromatous leprosy in type 2 lepra 
reaction with scrofuloderma and treated with modified multibacillary multidrug 
therapy, anti-tubercular therapy, and corticosteroids, achieving a favorable 
clinical response. This case report aims to describe a rare co-occurrence of 
leprosy and tuberculosis, highlighting the immunological interplay between the 
two conditions and the importance of comprehensive diagnostic evaluation and 
individualized management in endemic settings.
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Non-HIV-infected people with pulmonary tuberculosis can develop paradoxical 
worsening of lung conditions, including massive pleural effusion, which at times 
requires multiple drainage. This paradoxical immune reconstitution inflammatory 
syndrome can successfully be treated with a short course of steroids, resulting 
in symptom, quality of life, and imaging improvements.
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Rasmussen's aneurysm is a rare but potentially deadly pseudoaneurysm of a 
pulmonary arterial branch adjacent to a tuberculous cavity. This report 
describes the case of a 38-year-old Bangladeshi man with uncontrolled type 2 
diabetes who presented with sudden massive hemoptysis following six months of 
cough, weight loss, fever, and pleuritic chest pain. Imaging showed bilateral 
cavitary pulmonary tuberculosis with a pseudoaneurysm of the left lower-lobe 
pulmonary artery, consistent with a ruptured Rasmussen's aneurysm. 
Urgent endovascular embolization achieved complete hemostasis. This case 
exemplifies the paramount importance of timely recognition and prompt 
therapeutic intervention in reducing mortality arising from 
tuberculosis-associated pulmonary hemorrhage.
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Mycobacterium tuberculosis (M. tb), the causative agent of tuberculosis (TB), 
remains a major global health threat, highlighting the need for novel 
therapeutic strategies. Host-directed therapies (HDTs), particularly autophagy 
induction via natural or pharmacological agents, offer promising strategies for 
combating mycobacteria. This study assessed the anti-mycobacterial potential of 
marine-derived Streptomyces spp. Briefly, the isolated marine Streptomyces spp. 
underwent primary and secondary screenings to assess their inhibitory activity 
against M. smegmatis. Notably, the cell-free extract of Streptomyces fradiae 
DNS4 (S. fradiae DNS4) demonstrated the most vigorous anti-mycobacterial 
activity. Optimization of culture conditions revealed maximal secondary 
metabolite production in ISP-7 medium at 28 °C and pH 7 by S. fradiae DNS4. 
Furthermore, extraction using ethyl acetate, followed by GC-MS analysis, 
identified seventeen compounds, including the potent anti-mycobacterial 
secondary metabolite 2,4-di-tert-butylphenol [2,4-(DTBP)]. Subsequent 
experiments evaluated the host-directed anti-mycobacterial mechanism of action 
for 2,4-(DTBP) using dTHP-1 cells. At a non-cytotoxic concentration (10 μM), 
2,4-(DTBP) treatment markedly reduced intracellular mycobacterial survival 
compared to untreated controls. Multiparametric investigations into autophagy 
induction, including LC3-I to LC3-II conversion, protein expression profiling of 
key autophagy markers, and MDC staining, demonstrated enhanced autophagic 
responses in 2,4-(DTBP)-treated macrophages. Upon 2,4-(DTBP) treatment, enhanced 
autophagic flux was further confirmed by increased LC3-II accumulation under 
Baf-A1 pre-treatment conditions. Importantly, autophagy inhibition by 
pre-treatment with 3-MA abolished the observed anti-mycobacterial effects, 
confirming the specific autophagy-dependent mechanism of 2,4-(DTBP). 
Collectively, these findings highlight the potential of marine-derived 
2,4-(DTBP) from S. fradiae DNS4 as a novel host-directed anti-mycobacterial 
agent, which is mediated primarily through the targeted augmentation of 
autophagy in human macrophages.
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A 49-year-old male presented with persistent fever for 20 days, accompanied by 
chills, headache, and vomiting. Medical history included congenital hearing 
impairment and speech difficulty, limiting communication; hence, the history was 
obtained from his wife. On examination, he was irritable, alert, and had neck 
stiffness without motor or sensory deficits. Cervical spine tenderness prompted 
a magnetic resonance imaging of the cervical spine, which demonstrated infective 
spondylodiscitis involving C6-C7. Given the endemic setting, multiple contiguous 
vertebral involvement, and occupational exposure as a butcher handling 
unvaccinated goats, differential diagnoses included tuberculous spondylitis and 
brucellosis. Blood cultures were performed from two sites; the second sample 
grew Brucella melitensis, identified using the VITEK 2 Compact system after 
incubation in the BACT/ALERT 3D system and subculture on blood agar. Treatment 
consisted of gentamicin, doxycycline, and rifampin. The patient became afebrile 
within 48 h and remained stable. He was discharged with instructions to complete 
the oral regimen, consisting of doxycycline and rifampin, and to wear a hard 
cervical collar.
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BACKGROUND: India has the highest tuberculosis (TB) burden in the world. Of the 
estimated annual 10 million TB cases, features of extra pulmonary TB are evident 
in up to 45%. Urogenital TB (UGTB) accounts for approximately 20% of those 
cases. The lack of non-sputum based diagnostic tools continue to hinder efforts 
to reduce the burden of UGTB. MicroRNAs (miRNAs) play a crucial role in 
biological pathways and can be used as a potential biomarker for TB. We 
evaluated urinary extracellular vesicles (uEVs) as non-invasive source to 
explore miRNAs with biomarker potential for UGTB.
AIM: To evaluate the potential of miRNA-155-5p, miRNA-26a-5p and miRNA-29a-3p in 
uEVs to diagnose UGTB in adults.
METHODS: uEV characterization was done using nanoparticle tracking analysis and 
flow cytometry. Quantitative reverse transcriptase polymerase chain reaction 
(qRT-PCR) for urinary uEV-miRNAs were carried out in samples from patients with 
suspected UGTB, or Urinary tract infections [UTI, disease controls (DC)] and 
healthy controls (HCs) (n = 20/group). U6 was used to normalize the qRT-PCR 
data. Receivers operating characteristic curves was used to calculate the 
diagnostic accuracy of uEV-miRNAs to differentiate UGTB from controls (DC and 
HCs).
RESULTS: uEVs from UGTB or UTI patients had higher mean size, and also lower 
proportion of CD63 positive vesicles as compared to HC's uEVs. Between UTI and 
UGTB, the mean size of uEVs was significantly higher in UTI cases. qRT-PCR 
analysis revealed a significantly lower abundance of miRNA-155-5p and 
miRNA-26a-5p in uEVs from UGTB relative to UTI (P value = 0.004) and HC (P value 
= 0.009) respectively n = 20/group). While, miRNA-29a-3p was higher in abundance 
in both UGTB and HCs' uEV, relative to uEVs from UTI cases (P values = 0.004 and 
0.002 respectively, n = 20/group). Moreover, miRNA-155-5p [area under curve 
(AUC) = 0.88, P ≤ 0.0001] and miRNA-29a-3p (AUC = 0.76, P value = 0.005) had 
optimal diagnostic accuracy to differentiate UGTB from DC (n = 20/groups) with a 
likelihood ratio of 5.2 and 4.3, respectively through receivers operating 
characteristic curve. While, miRNA-155-5p (AUC = 0.68, P value = 0.05) and 
miRNA-26a-5p (AUC = 0.78, P value = 0.002) had optimal diagnostic accuracy to 
differentiate UGTB from HCs with a likelihood ratio of > 2.
CONCLUSION: The differential expression of uEV-miRNAs, miRNA-155-5p and 
miRNA-29a-3p in UTGB and UTI cases hold promise in the specific diagnosis of 
UGTB. Further studies in large cohort are, however, needed to confirm the 
diagnostic accuracy of these uEV-miRNAs.
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reserved.
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Moxifloxacin (MOX) is regarded as a fourth-generation fluoroquinolone, 
demonstrating effectiveness against multidrug-resistant tuberculosis (TB) by 
inhibiting bacterial DNA gyrase. The therapeutic effectiveness of MOX is 
negatively influenced by side effects that are dependent on dosage, including 
heart rate-corrected QT interval prolongation and hepatotoxicity. This study 
explored the physicochemical, spectral, biological, and pharmacokinetic 
properties of MOX and its analogues. We incorporated various functional groups 
such as CH3, NH2, OCF3, NHCONH2, and Cl into the core MOX framework. The 
geometry was optimized utilizing density functional theory with the B3LYP/6-31g 
basis set. We conducted geometrical, thermodynamic, molecular orbital, and 
electrostatic potential analyses to deepen our understanding of their physical 
and chemical properties. We have obtained the FT-IR and UV-vis spectra and have 
established correlations with the observed experimental data. The determination 
of the HOMO-LUMO gap is essential for assessing the chemical reactivity of MOX 
and its analogs. The methodology of molecular docking was executed, 
incorporating MOX and its analogs in connection with the targeted protein (PDB 
ID 5BS8). ADMET prediction was performed to assess absorption, distribution, 
metabolism, and toxicity, whereas PASS predictions were carried out to examine 
biological and toxicological properties. MOX13 exhibited a notable HOMO-LUMO gap 
(3.61 eV), alongside the highest binding affinity (-8.5 kcal mol-1) when 
compared to all examined analogues. MOX13 exhibits a notably pronounced dipole 
moment (14.88 debye), alongside an exceptional degree of reactivity. 
Investigations utilizing molecular dynamics were conducted to assess the 
stability of receptor-ligand complexes by analyzing RMSD, RMSF, H-bonds, and 
SASA, suggesting that the ligand would remain bound to its original site.
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Peripheral neuropathy is often observed in patients with tuberculosis (TB), 
usually as a side effect of treatment rather than a direct result of the 
infection. Neuropathy presenting prior to the initiation of anti-TB therapy is 
considered uncommon. We describe a 27-year-old patient who presented with 
persistent, deep burning, severe pain in the bilateral lower limbs against a 
background of chronic cough, weight loss, and fever. The patient was evaluated 
for the clinical symptomology and was found to have pulmonary TB based on sputum 
analysis. Concurrently, evaluation of lower limb burning paresthesias revealed 
evidence of neuropathy confirmed both electrophysiologically and by tissue 
biopsy. Evaluations for causes of acute neuropathy were negative, leading to a 
diagnosis of para-infectious neuropathy related to TB. Neuropathy in TB is most 
often drug-induced, especially with medications such as isoniazid or linezolid 
in drug-resistant cases. In this patient, however, symptoms developed before 
treatment, pointing to a para-infectious mechanism, likely immune-mediated 
inflammation affecting the peripheral nerves. This case shows a rare but 
important manifestation of para-infectious TB neuropathy presenting before 
therapy begins. Recognizing this distinction is crucial to avoid misdiagnosis 
and ensure timely, appropriate management.
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We report the case of a 60-year-old female from Saudi Arabia who presented with 
a six-month history of a neck mass. Following an excisional biopsy under local 
anesthetic, laboratory analyses, including polymerase chain reaction (PCR), 
tuberculosis culture, and microscopic tissue examination, revealed the presence 
of diffuse large B-cell lymphoma (DLBCL) alongside tuberculous lymphadenitis in 
the cervical region. Immunohistochemistry confirmed DLBCL with CD20+, BCL6+, 
MUM1+, and Ki-67 80%. The patient was managed sequentially with anti-tuberculous 
therapy (ATT) followed by R-CHOP (rituximab, cyclophosphamide, doxorubicin, 
vincristine, prednisone) regimen, achieving complete remission at six months 
with 12-month disease-free follow-up. This report highlights that lymphoma and 
tuberculous lymphadenitis can coexist. In patients undergoing lymph node biopsy 
for suspected tuberculosis, it is crucial to thoroughly assess for an underlying 
lymphoma. Detecting a malignancy in a cervical tuberculous lymph node 
significantly alters the therapeutic approach and requires coordinated 
management with medical oncology specialists.
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BACKGROUND: It has been known for a long time that tuberculosis (TB) and 
Diabetes mellitus (DM) have complex interactions, the mechanisms of which are 
not completely known yet. TB may have a different presentation in diabetics, and 
similarly, diabetic status is affected by Tuberculosis and its treatment.
MATERIALS AND METHODS: A prospective comparative study was conducted on 270 
Tuberculosis patients. Diagnosis of tuberculosis was confirmed using Sputum, 
CBNAAT and imaging modalities. Glycemic control was assessed using Fasting Blood 
Sugar, Random Blood Sugar, and HbA1c levels. Treatment outcomes was assesed over 
six months as per standard NTEP guidelines.
RESULTS: In TB with Diabetes group the percentage of males 65% was more as 
compared to females which was 35%, while in case of TB without Diabetes the 
percentage of females 54% was more as compared to males 46%. The mean age of TB 
with Diabetes group was 39.60 ± 15.6 years and in TB without Diabetes group the 
mean age was 38.73 ± 17.3 years. High treatment failure rate was noted in 
patients with TB with Diabetes (P < 0.05).
CONCLUSION: There is a two-way relationship between TB and diabetes, and they 
both affect each other's presentation. Early Diagnosis and glycemic management 
are essential in improving treatment outcomes.
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BACKGROUND: This study aimed to compare the performance of flow cytometry and 
enzyme-linked immunosorbent assay (ELISA) in detecting Ki-67 and HLA-DR in whole 
blood from individuals with active TB, latent TB infection (LTBI), and healthy 
controls.
METHODS: A total of 60 participants were enrolled and categorized into three 
groups: active TB (n = 20), LTBI (n = 20), and healthy controls (n = 20). 
Whole-blood samples were analyzed using flow cytometry for intracellular Ki-67 
and surface HLA-DR expression in T cells, and ELISA for quantification of their 
soluble forms. Statistical comparisons were performed using ANOVA and Pearson 
correlation.
RESULTS: Flow cytometry revealed significantly elevated Ki-67 (12.4 ± 2.1%) and 
HLA-DR (18.7 ± 3.6%) expression in active TB compared to LTBI (5.6 ± 1.4%, 9.5 ± 2.1%) and controls (1.9 ± 0.7%, 3.2 ± 1.2%), respectively (P < 0.001). ELISA 
also detected increased concentrations of both markers in active TB (Ki-67: 4.2 
± 1.1 ng/mL; HLA-DR: 6.8 ± 1.7 ng/mL) but with reduced sensitivity. A strong 
positive correlation was observed between flow cytometry and ELISA results for 
both biomarkers (r > 0.75, P < 0.01).
CONCLUSION: Flow cytometry offers high sensitivity for TB immune markers, while 
ELISA is a practical alternative. Ki-67 and HLA-DR are promising biomarkers for 
TB diagnosis and monitoring.
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BACKGROUND: The gut microbiome plays a critical role in modulating systemic 
immunity and may influence susceptibility to infectious diseases, such as 
tuberculosis (TB). This study aimed to compare gut microbial profiles between 
individuals with active pulmonary TB and healthy controls to identify potential 
microbial signatures associated with disease development.
METHODS: A hospital-based case-control study was conducted with 90 participants: 
45 treatment-naïve TB patients and 45 healthy controls. Stool samples were 
collected and analyzed using 16S rRNA sequencing. Microbial diversity was 
assessed using the Shannon index, and relative abundances of key bacterial phyla 
were compared. Statistical analysis included Mann-Whitney U tests and LEfSe for 
differential taxa identification.
RESULTS: TB patients showed significantly lower alpha diversity (Shannon index: 
2.91 ± 0.37) compared to controls (3.81 ± 0.28, P < 0.001). The relative 
abundance of Proteobacteria was significantly higher in TB cases, while 
Firmicutes and Bacteroidetes were more abundant in controls. These findings 
indicate a pro-inflammatory gut microbiota shift in active TB.
CONCLUSION: Active tuberculosis is associated with gut microbial dysbiosis, 
marked by reduced diversity and altered bacterial composition. These microbial 
signatures could aid in early diagnosis and serve as future targets for 
microbiome-based interventions.

Copyright: © 2025 Journal of Pharmacy and Bioallied Sciences.

DOI: 10.4103/jpbs.jpbs_1092_25
PMCID: PMC12788438
PMID: 41523026

68. J Pharm Bioallied Sci. 2025 Dec;17(Suppl 4):S3057-S3059. doi: 
10.4103/jpbs.jpbs_1074_25. Epub 2025 Dec 17.

Enhancing Tuberculosis Diagnosis and Treatment Monitoring: Evaluating Ki67 and 
HLA-DR Biomarkers Via Point-of-Care Testing and Comparative Analysis of Flow 
Cytometry Versus ELISA in Whole Blood Samples.

Ilyas M(1), Singh A(1), Gupta PP(2), Saad T(3), Singh P(4), Mishra S(3), Asati 
A(5).

Author information:
(1)Department of Anaesthesia, Bundelkhand Medical College, Sagar, Madhya 
Pradesh, India.
(2)Department of Neurosurgery, LN Medical College and JK Hospital, Bhopal Madhya 
Pradesh, India.
(3)Department of Respiratory Medicine, Bundelkhand Medical College, Sagar, 
Madhya Pradesh, India.
(4)Department of Pathology, Bundelkhand Medical College, Sagar, Madhya Pradesh, 
India.
(5)Department of Respiratory, Medicine, Shyam Shah Medical College, Rewa, Madhya 
Pradesh, India.

INTRODUCTION: Timely diagnosis and monitoring of tuberculosis (TB) remain 
critical challenges, especially in resource-limited settings. This study aimed 
to evaluate the diagnostic and treatment-monitoring utility of Ki67 and HLA-DR 
biomarkers in TB and to compare their quantification using flow cytometry and 
ELISA in whole blood samples.
METHODS: A total of 60 participants were enrolled, including 40 newly diagnosed 
TB patients and 20 healthy controls. Whole blood samples were analyzed at 
baseline, 2 months, and 6 months. Ki67 and HLA-DR expression were measured using 
both flow cytometry and ELISA. Statistical comparisons and agreement between 
methods were assessed using Pearson correlation and Bland-Altman analysis.
RESULTS: Both Ki67 and HLA-DR levels were significantly higher in TB patients 
compared with controls (P < 0.001). Biomarker levels declined progressively with 
treatment. ELISA values showed strong correlation with flow cytometry (r > 
0.85), and Bland-Altman analysis demonstrated acceptable agreement with minimal 
bias.
CONCLUSION: Ki67 and HLA-DR are promising biomarkers for TB diagnosis and 
treatment monitoring. ELISA provides a reliable, cost-effective alternative to 
flow cytometry, supporting its use in decentralized, point-of-care settings.
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Bacterial gene expression from sites of infection are poorly studied due to low 
levels of bacterial mRNA present in clinical samples. Here, we develop 
Transcript-Capture Seq, which uses customizable biotinylated probes generated 
in-house to enrich bacteria-specific RNA from host samples before Next 
Generation Sequencing (NGS). This method results in a >200-fold increase in 
bacterial mRNA reads from mixed samples and allows analysis of the complete 
bacterial transcriptome from clinical samples. We apply Transcript-Capture to 
models of tuberculosis (TB) infection as well as sputum samples from TB 
patients. TB patients exhibit unexplained heterogeneity in disease progression, 
and the activity of Mycobacterium tuberculosis (Mtb) has been proposed to affect 
treatment response. By applying Transcript-Capture to sputum samples collected 
from TB patients, we generate the first complete in vivo bacterial transcriptome 
of Mtb via NGS. Mtb from patient sputa shows upregulation of genes involved in 
host lipid utilization and zinc limitation, as well as a similar gene expression 
profile to Mtb log phase growth in vitro. Applying Transcript-Capture to 
clinical sputa provides a snapshot of bacterial activity directly from human 
patients and can be used to investigate the physiological state of bacteria 
surviving in vivo.
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BACKGROUND: The primary risk factor determining the progression of tuberculosis 
(TB) infection is the host's immune status. However, reports of TB cases in 
children diagnosed with primary immunodeficiency (PID), also referred to as 
inborn errors of immunity (IEI), remain scarce. In this study, we describe the 
impact of PID/IEI on childhood TB disease.
METHODS: In this retrospective cohort study, data of patients aged 1 month to 18 
years who were diagnosed with TB between January 2012 and January 2025 were 
collected. TB patients were compared according to PID status. Additionally, 
radiological, histopathological, and microbiological diagnostic findings, as 
well as clinical features and treatments of TB patients with PID, were 
evaluated.
RESULTS: A total of 217 TB patients were included, with a median age of 118 
months (IQR: 42-169.5). PID was detected in 5.5% (n = 12) of the patients. In 6 
(50%) of the PID patients, the immunodeficiency was not known before the TB 
diagnosis. The median age of patients with PID was 17 months (IQR: 10.3-58.5), 
which was significantly lower compared to other patients (p = 0.001). The 
diagnosis of extrapulmonary TB was significantly more common among PID patients 
(p = 0.049). Treatment durations in patients with PID ranged from 6 to 24 
months, and no mortality was observed.
CONCLUSION: Investigating PID in children diagnosed with TB may be a critical 
step in enabling early diagnosis and treatment before the development of 
potentially fatal complications. We also believe that expanding immunological 
investigations will contribute to a better understanding of childhood TB 
pathogenesis.
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Non-homologous end joining (NHEJ) is the sole pathway for repairing 
double-strand breaks in Mycobacterium tuberculosis during dormancy, relying on 
mycobacterial Ku (mKu) and ligase D, with mKu as the rate-limiting factor. 
Despite its essential role, the lack of structural information on prokaryotic Ku 
has hindered understanding of the molecular mechanisms underlying bacterial 
two-component NHEJ machinery. Here, we present the first cryo-electron 
microscopy (cryo-EM) structures of mKu in DNA-bound and higher-order 
supercomplex forms, revealing a Ku-mediated DNA synapsis mechanism unique to 
prokaryotes. Integrating cryo-EM with hydrogen-deuterium exchange mass 
spectrometry, we define key mKu-mKu dimerization, DNA-binding, and synapsis 
interactions essential for efficient NHEJ, bridging structure with function. 
Structure-guided in silico mutagenesis, coupled with electrophoretic mobility 
shift assays, identifies residues essential for DNA binding and synaptic 
assembly, which are crucial for NHEJ. Förster resonance energy transfer confirms 
DNA-dependent mKu oligomerization in solution, while live-cell imaging captures 
its spatiotemporal dynamics during double-stranded DNA break repair. These 
findings provide fundamental insights into the architecture and function of 
prokaryotic NHEJ, positioning mKu as a potential therapeutic target against 
tuberculosis and offering a framework for understanding DNA repair across 
bacterial species.
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