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INTRODUCTION: To thoroughly examine the risk of active tuberculosis and herpes 
zoster infections with tumor necrosis factor inhibitor (TNF) treatment in adults 
(≥18-year-olds) with autoimmune disease conditions.
METHODS: A trial sequential analysis (TSA) informed by a high-quality systematic 
review and meta-analysis of evidence from published randomized 
placebo-controlled trials. We pooled appropriate trial data using an inverse 
variance, random-effects model and expressed the results as relative risk and 
associated 95% confidence intervals. Statistical heterogeneity was calculated 
using the I2 statistic. Further, we assessed the strength/quality of the pooled 
evidence.
RESULTS: We included 49 trials. Irrespective of autoimmune disease condition 
type and TNF inhibitor treatment dosage, while we observed a marginally 
increased risk of active tuberculosis with infliximab (3.66 [1.13-11.90], 
I2 = 0%, 7 pooled estimates, moderate certainty), there were no increased risk 
of active tuberculosis or herpes zoster with the other evaluated TNF inhibitors. 
However, TSA suggested that pooled sample sizes were not enough to support 
definitive conclusions on all the analyses.
CONCLUSIONS: The available evidence from randomized placebo-controlled clinical 
trials in adults with autoimmune disease conditions does not support the risk of 
active tuberculosis or herpes zoster with TNF inhibitors. However, the evidence 
is insufficient for strong conclusions.
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BACKGROUND: Current tuberculosis (TB) diagnostics have limited sensitivity in 
children, resulting in undiagnosed and untreated cases; host blood biomarkers 
have the potential to narrow this diagnostic gap.
OBJECTIVES: To conduct a systematic review to identify host blood biomarkers 
which diagnose childhood TB and to summarize biomarker accuracy.
METHODS: Data sources: MEDLINE, Embase, Cochrane Central Register of Controlled 
Trials, SCOPUS, ClinicalTrials.gov, and World Health Organization (WHO) Global 
Index Medicus.
STUDY ELIGIBILITY CRITERIA: Original studies that reported biomarker 
concentration and/or diagnostic accuracy for childhood TB.
PARTICIPANTS: Children <15 years undergoing evaluation for TB disease.
TESTS: Any host blood biomarker measured prior to anti-TB therapy.Reference 
standards: Mycobacterial culture, nucleic acid amplification tests, and/or 
clinical diagnosis.Assessment of risk of bias: Quality Assessment of Diagnostic 
Accuracy Studies-2.Methods of data synthesis: A hierarchical bivariate model was 
used for meta-analysis.
RESULTS: Fifty-five studies were included, of which 42 (76.4%) studies were at 
high risk of bias and/or had applicability concerns. The following biomarker 
classes were reported: cytokine/protein (n=39 studies), mRNA (n=10 studies), 
miRNA (n=4 studies), and other (n=11 studies). Twelve biosignatures (seven 
cytokine, four metalloproteinase, one miRNA) and two individual biomarkers (one 
cytokine, one metalloproteinase) met the WHO target product profile (TPP) for TB 
disease diagnosis (sensitivity ≥95%, specificity >98%). Meta-analysis was 
conducted for the cytokine interferon-γ-inducible protein 10 (IP-10) from seven 
studies; summary estimates of sensitivity (85.2%, 95% CI, 71.1-93.1%) and 
specificity (59.3%, 95% CI, 44.7-72.5%) did not meet WHO TPP.
DISCUSSION: Host blood biomarkers were identified that met WHO targets for 
childhood TB disease diagnosis, however, most were reported from a single 
centre. Meta-analysis did not support IP-10 as an accurate stand-alone 
biomarker. High-quality studies are needed to validate host blood biomarkers in 
larger cohorts, and future work should focus on the development of point-of-care 
tests suitable for low resource settings.
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Background Post-tuberculosis lung disease (PTLD) causes significant disability 
in TB survivors. Pulmonary rehabilitation (PR) may offer effective disease 
management but lacks high-quality evidence in this underrepresented population.
RESEARCH QUESTION: Compared to usual care, does a 6-week PR programme improve 
exercise capacity and health-related quality of life (HRQoL) cost-effectively in 
adults living with post-TB lung disease?
STUDY DESIGN AND METHODS: We conducted a single-center randomised controlled 
trial with blinded outcome assessments, comparing PR vs usual care (UC) for 
adults with PTLD in Kampala, Uganda. Participants were randomised (1:1) to 
receive either PR or UC, with assessments at 6-weeks post-intervention. The 
primary outcome was change in exercise capacity measured by the Incremental 
Shuttle Walk Test (ISWT). Secondary outcomes included HRQoL, respiratory 
symptoms, psychological well-being and cost-benefit analysis. A generalized 
linear mixed model (GLMM) was used for the primary efficacy analysis 
(intention-to-treat) and a difference-in-differences analysis for secondary 
outcomes (modified intention-to-treat).
RESULTS: Between November 2020 and September 2022, 178 adults with PTLD were 
assessed for eligibility and 114 randomised, Mean±SD age was 43.3±15.2 years and 65 (57%) were male. The post-intervention improvement in mean ISWT in the PR 
group was significantly greater than in UC by 54.36m (95%CI 17.22 to 91.51; 
p=0.004). We also observed significant improvements in HRQoL in PR greater than 
UC; (CAT score [-3.6 (95%CI -6.7 to -0.39); p=0.015] and CCQ total [-0.37 (95%CI 
-0.68 to -0.06); p=0.004]). The EQ-VAS and QALYs marginally improved in the PR 
vs UC (3.98 [95%CI -2.05 to 10.02]; p=0.191) and 0.02 [95%CI -0.02 to 0.05], 
p=0.334), respectively. The average cost of PR was US$6,468/QALY gained, 
equating to US$20,000/QALY gained after adjusting for purchasing power (below 
NICE's cost-effectiveness threshold).
INTERPRETATION: In adults with PTLD, a 6-week PR programme elicited clinically 
and statistically significant improvements in exercise capacity and HRQoL 
compared with UC and was cost-effective.
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This study investigates the effectiveness of integrated environmental and 
medical interventions in controlling HIV-TB co-infection. A Caputo 
fractional-order modeling framework is developed to capture memory and nonlocal 
effects inherent in chronic infections, while explicitly incorporating 
environmental reservoirs of Mycobacterium tuberculosis as an additional 
transmission pathway. The mathematical well-posedness of the model is 
established through existence, uniqueness, positivity, boundedness, and 
Ulam-Hyers stability analysis. Numerical solutions are obtained using an 
Adams-Bashforth-Moulton predictor-corrector scheme, and unknown parameters are 
calibrated using World Health Organization HIV-TB co-infection data from 
Tanzania spanning 2000-2023. The estimated fractional order is p=0.982, 
indicating strong memory effects that reflect the cumulative impact of past 
infection history, delayed immune responses, prolonged treatment effects, and 
persistent environmental contamination characteristic of HIV-TB co-infection 
dynamics. Model validation using an independent dataset from Kenya (2000-2023) 
demonstrates the robustness and geographic transferability of the proposed 
framework. Sensitivity analysis identifies key epidemiological parameters 
governing transmission and control, emphasizing the joint importance of clinical 
treatment and environmental sanitation. A comparative analysis between the 
fractional-order model (p=0.982) and the classical integer-order model (p=1) 
reveals that the fractional formulation provides an improved fit to observed 
data and captures long-term disease dynamics more accurately, particularly in 
reproducing persistent infection trends. Overall, the results show that 
coordinated medical interventions combined with environmental control 
substantially reduce HIV-TB co-infection prevalence, underscoring the necessity 
of integrated, multi sectoral strategies for sustainable disease management in 
high-burden settings.
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BACKGROUND: Paediatric tuberculosis (TB) diagnosis remains a challenge due to 
the paucibacillary nature of the disease, resulting in 51.00% of TB cases 
remaining undiagnosed, rising to 58% in children under five years of age.
METHODS: This study evaluates the effectiveness of different microbiological 
methods (Xpert® MTB/RIF Ultra, Anyplex™ MTB/NTM, culture and microscopy) for TB 
detection in gastric aspirate (GA) samples collected from 483 paediatric 
patients in Slovakia and the Czech Republic. The sensitivity of each diagnostic 
method was further analyzed according to patient age.
RESULTS: The highest sensitivity was observed with the Anyplex MTB/NTM assay 
(38.94%). Interestingly, Xpert MTB/RIF Ultra exhibited lower sensitivity than 
culture (16.67% versus 21.27%). Considering all methods together, the positivity 
was not significantly associated with age. The overall positivity rate of all 
diagnostic methods combined was higher in children under five years (46.7%) and 
adolescents aged 16-18 years (54.2%) compared with those aged 6-15 years 
(31.2%). Similarly, the sensitivity of individual diagnostic methods (except 
Xpert MTB/RIF Ultra) followed the same trend.
CONCLUSION: These data indicate that gastric aspirate microbiology provides only 
moderate confirmation of paediatric TB in routine practice, and that nucleic 
acid amplification-based technologies (NAAT) should be used as part of a 
complementary diagnostic strategy alongside culture and smear microscopy, with 
culture remaining essential for drug susceptibility testing. Because NAAT 
platforms were applied in different centre-specific cohorts, the findings should 
be interpreted as real-world yields rather than a head-to-head comparison, and 
future work should prioritise standardised sampling and evaluation of 
non-invasive alternatives (e.g., stool) across age groups.
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Over 80% of tuberculosis cases in the United States are due to reactivation 
ofuntreated latent tuberculosis infection (LTBI), most of whom were foreign 
born.LTBI treatment can greatly lower the risk of progression to active TB 
disease,and shorter treatment regimens increase the potential of migrants and 
otherpersons in vulnerable conditions, to complete treatment. We conducted 
across-sectional study to assess willingness to complete a one-month course 
ofLTBI treatment among internal and international migrants living in Tijuana, 
BC,Mexico, and to identify factors associated with treatment unwillingness 
betweenNovember 2020 and April 2021. Prior to administering TB skin tests 
(TST),participants were asked if they would accept LTBI treatment if indicated 
bytest results and clinical examination. Recruitment occurred in migrant 
sheltersthroughout Tijuana and at a storefront office conducting research and 
harmreduction services for people who use drugs. Among 595 participants, 80.4% 
wereliving in shelters, 3.5% were recruited at shelters but living 
independently,and 16.1% were recruited through the storefront office. Overall, 
71 (11.9%) indicatedthat they were unwilling to take LTBI treatment and 109 
(18.3%) had positive TSTresults. Unwillingness to take LTBI treatment was more 
common amongparticipants from the storefront office compared to the shelter 
(64.6% vs.1.8%, p<0.001). Since only 1.8% of shelter participants were unwilling 
toreceive treatment, multivariable Poisson regression with robust 
varianceestimation via GEE for identifying factors independently associated with 
LTBItreatment unwillingness was restricted to storefront participants. 
Treatmentunwillingness among storefront participants was positively associated 
with perceivinghealth status as "good" or "very good" (prevalence ratio 
[PR]=2.37, 95%confidence interval [CI]: 1.52,3.99) and heroin use in the past 
six months (PR=1.70; 95% CI: 1.33, 2.19). Unstablehousing was reported as a 
barrier to treatment. These findings suggest thatmost migrants in Tijuana were 
willing to receive short-course LTBI treatment ifindicated, yet willingness was 
lower among those at greatest risk of TB.Efforts to increase testing and 
treatment, as well as further research onovercoming barriers to treatment 
willingness are needed.
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Tuberculosis (TB) is a chronic condition caused by Mycobacterium tuberculosis. 
According to WHO's Global Tuberculosis Report 2024, TB has again become the 
leading cause of death from a single infectious agent, surpassing COVID-19 in 
2023 and 2024 in terms of infectious disease deaths. Due to its high infectivity 
and serious effects, timely diagnosis and treatment are crucial for controlling 
its spread. This study presents a fluorogenic biosensor for detecting M. 
tuberculosis MPT64 antigen using gated nanoporous anodic alumina (NAA). NAA 
material is loaded with rhodamine B and capped with an antibody against MPT64 
protein. The presence of MPT64 induces antibody displacement due to the specific 
recognition and subsequent release of rhodamine B to the medium that is detected 
by fluorescence measurement. The biosensor is physicochemically characterized by 
scanning electron microscopy and X-ray spectroscopy. The biosensor achieves a 
limit of detection (LOD) of 1.32 nM (0.032 mg L-1) for MPT64 protein and 
demonstrated high selectivity through testing against various antigens from 
other viral pathogens and bacterial species. The efficacy of the biosensor is 
further validated with grown mycobacteria from clinical samples. The developed 
approach offers three key aspects: (i) selective detection of active TB by 
targeting the secreted MPT64 protein using gated nanomaterials; (ii) a rapid 
response (60 min); and (iii) a cost-effective design suitable for 
resource-limited settings. This biosensor shows great potential as a tool for 
the clinical diagnosis of active tuberculosis.
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Pulmonary tuberculosis in humans is characterised by features of 
immunopathology, which influence both antimycobacterial therapy and the 
long-term prognosis. In the blood of tuberculosis patients, immunopathology 
manifests itself in reduced immune responses to mitogenic substances. Previous 
studies have demonstrated the influence of tuberculosis serum on T-cell and 
monocyte function, but the exact mechanisms remain unclear. Here, we performed a 
case/control study to analyse the influence of tuberculosis serum milieu changes 
on (i) T-cell stimulation (using Staphylococcal Enterotoxin B), (ii) monocyte 
stimulation (using the Toll-like receptor agonist Pam3CSK4), (iii) 
T-cell/monocyte interaction characterised by the response against the lectin 
phytohemagglutinin, by using a novel peripheral blood mononuclear cell in vitro 
assay. Cell-specific activation marker and cytokine expression were determined 
by multicolor flow cytometry. Staphylococcal Enterotoxin B mainly induced 
cytokine expression by T cells, while Pam3CSK4 stimulated monocytes to secrete 
distinct cytokine signatures. Phytohemagglutinin induced activation and cytokine 
expression in both T cells and monocytes. Notably, tuberculosis patient serum 
samples affected exclusively phytohemagglutinin stimulated T-cell responses and 
particularly activation marker as well as CD40L/IL-2 positive CD4+ T-cell 
subsets were decreased as compared to serum from healthy contacts. Neither 
Staphylococcal Enterotoxin B-mediated T-cell stimulation nor phytohemagglutinin 
or Pam3CSK4 induced monocyte cytokines (i.e., Interleukin-6, Interleukin-8, 
Tumour Necrosis Factor-α) were affected by the tuberculosis patients' serum 
samples. These results highlight the immunosuppressive influence of the 
tuberculosis serum milieu, which specifically reduced T-cell responses to 
phytohemagglutinin, probably through impaired function of the accessory 
monocytes required for stimulation.
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The rapid rise of antimicrobial resistance (AMR), particularly among the ESKAP 
pathogens represents a critical threat to global healthcare, rendering many 
conventional antibiotics ineffective. Therefore, the development of new chemical 
entities that target essential bacterial enzymes is an urgent need. Among these, 
DNA gyrase is a "well-validated," target due to its pivotal function in 
regulating DNA supercoiling. In this work we designed and synthesized 37 new 
"pyrazole-indole," conjugates and assessed their inhibitory potential against a 
panel of bacterial and mycobacterial pathogens. Among the synthesized 
derivatives, 6b is the most potent compound demonstrating exceptional 
antibacterial efficacy with a MIC of 0.125 μg/mL against Staphylococcus aureus 
and MIC of 0.5 μg/mL against Mycobacterium tuberculosis. A cytotoxicity 
evaluation on HepG2 cells revealed a high CC50 of 103.6 μg/mL, resulting in a 
significant selectivity index (SI) of 828.8, which suggests a favorable safety 
profile. Time-kill kinetics confirmed the bactericidal nature of 6b, while 
biofilm studies showed an MBIC50 of 0.309 μg/mL, outperforming ciprofloxacin 
MBIC50 of 0.368 μg/mL. The mechanism was validated by an enzymatic assay, where 
6b significantly inhibited DNA gyrase supercoiling at 1 μg/mL, supported by 
molecular docking studies showing stable active site interactions. Finally, 
ADMET predictions confirmed that 6b aligns with Lipinski's Rule of Five, 
exhibiting drug-like properties with no predicted toxicity. These findings 
suggest that 6b is a potential lead for the further development of novel 
antimicrobial agents.
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Tuberculosis (TB) is a major health burden, the leading cause of death among 
people living with HIV, and one of the main causes of death linked to 
antimicrobial resistance. The World Health Organization (WHO) launched in 2015 
the End TB Initiative that aims to reduce TB cases and deaths by 2035. However, 
despite some progress, significant gaps persist in TB detection, treatment, 
prevention, and funding. Diagnosis is most often by sputum smear and culture 
and, when available, by nucleic acid amplification tests (NAATs), which 
revolutionizes TB diagnosis and monitoring, improving early detection, 
resistance surveillance, and treatment response evaluation. In this review, we 
report on the implication of various Real-Time PCR (RT-PCR) laboratory 
diagnostic tests and compare their performance in detecting MTB. We show that 
the Xpert MTB/RIF test is currently the most effective and widely validated 
molecular tool for diagnosing pulmonary TB, though its accuracy in 
extrapulmonary TB remains inconsistent. These findings suggest that combining 
molecular tests with other methods-such as radiology, microbiology, biomarkers, 
and immunological approaches-could provide a more reliable diagnostic strategy. 
Scaling up molecular tools worldwide, especially in high-burden regions, is 
essential to achieving the WHO End TB Strategy and ultimately eliminating TB.
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Delamanid, an antituberculosis drug used for multidrug-resistant tuberculosis, 
has extremely poor water solubility and a high melting point of ∼195 °C. The 
current commercial product, Deltyba®, shows incomplete dissolution and 
food-dependent bioavailability. This study is the first to report the 
preparation of amorphous solid dispersions (ASD) of delamanid by hot-melt 
extrusion (HME), made possible by applying the acid-base supersolubilization 
(ABS) principle using malic acid. Malic acid increased the aqueous solubility of 
delamanid to 46 mg/mL at pH 1.8, approximately 660 times higher than its 
amorphous solubility of 70 µg/mL in the fasted state simulated gastric fluid 
(FaSSGF) at pH 1.6 and ∼60,600 times higher than its amorphous solubility of 
0.76 µg/mL in the phosphate-buffered saline (PBS) at pH 6.5. Hot-stage 
microscopy showed that physical mixtures of delamanid and malic acid (1:8 M 
ratio; 1:2 w/w ratio) melted completely at 130 °C, well below the drug's melting 
point. Determination of complex viscosity using a rheometer confirmed that 
adding malic acid reduced the viscosity sufficiently for extrusion at 130 °C. 
Extrudates were characterized by differential scanning calorimetry and powder 
X-ray diffraction, both of which confirmed complete amorphous conversion for 5% 
and 10% w/w drug loadings. In vitro dissolution, using an equivalent of 25 mg of 
delamanid in 250 mL of pH 6.8 buffer at 50 RPM and 37 °C, showed that the 
formulation containing delamanid, HPMCAS-L, malic acid, and TPGS showed ∼90% 
drug release at 5% w/w drug loading and >80% at 10% w/w.
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HtpGMtb of Mycobacterium tuberculosis is an ATP-dependent heat shock protein 
that assists the correct folding of nascent and stress-accumulated misfolded 
proteins, in concert with other chaperones. Besides playing a role in stress 
response, it is able to elicit an immune response against M. tuberculosis 
infection by activating Dendritic Cells in a Toll Like Receptor 4-mediated 
manner. However, we lack a full understanding of the molecular determinants of 
HtpGMtb catalytic activity and Toll Like Receptor 4 activation, due to the lack 
of structural and biophysical data. Here, we report the first crystal structure 
of HtpGMtb, in complex with the non-hydrolysable form of ATP. The crystal 
structure reveals that the HtpGMtb dimer adopts a conformationally silent 
structure, that precludes the dimerisation of the chaperone catalytic domains 
needed for ATP hydrolysis. Also, binding studies show that HtpGMtb directly 
interacts with Toll Like Receptor 4 with a nanomolar affinity, and that this 
interaction allows HtpGMtb dimer to engage two host receptor molecules. This 
finding suggests that activation of Toll Like Receptor 4 by HtpGMtb is due to 
its ability to induce the dimerisation of the host receptor, an essential step 
for initiating the entire signaling cascade.
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Whole‑genome sequencing of GC rich Mycobacterium tuberculosis is constrained by 
low DNA input. We compared two standard and two specialised low‑input library 
preparation kits using picogram‑level DNA without whole‑genome amplification. 
Standard enzymatic fragmentation kits produced more consistent coverage and 
variant fidelity across inputs.
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Differentiating inflammatory bowel disease (IBD) flares from infectious 
complications in patients on anti-TNFα therapy presents a significant diagnostic 
challenge. This case report describes a 54-year-old woman with ileocolic Crohn's 
disease on adalimumab who presented with systemic and gastrointestinal symptoms 
mimicking a flare. Initial computed tomography revealed enteritis, mesenteric 
lymphadenopathy, and extensive inferior vena cava thrombosis. Despite treatment 
with corticosteroids and broad-spectrum antibiotics, the patient developed 
respiratory symptoms. Further evaluation confirmed disseminated tuberculosis 
(TB) through PCR and culture from a bronchoalveolar lavage and histopathological 
analysis of a lymph node. Adalimumab was discontinued, and the patient was 
successfully treated with anti-tuberculous therapy and anticoagulation, leading 
to progressive clinical improvement. This case underscores the importance of a 
broad differential diagnosis in immunosuppressed IBD patients, as opportunistic 
infections like TB can mimic IBD flares and require invasive diagnostics for 
definitive confirmation, especially when systemic symptoms and thrombosis are 
present.
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BACKGROUND: Tuberculosis (TB) incidence among people with HIV (PWH) has fallen 
in many high-income settings, yet residual risk persists, and tools to identify 
those still vulnerable are limited. This study aimed to evaluate TB incidence 
trends, identify risk factors, and develop a predictive score in PWH in Spain.
METHODS: We conducted a retrospective nationwide cohort study using the Spanish 
AIDS Research Network (CoRIS). Adults initiating antiretroviral therapy (ART) 
between 2004 and 2023 were followed from ART start until incident TB, death, or 
censoring. Incidence rates were expressed per 1000 person-years; temporal trends 
were evaluated across four calendar periods. Independent risk factors were 
identified with multivariable Cox models, and a predictive score was internally 
validated with bootstrapping and ROC analysis.
RESULTS: Among 16,476 PWH contributing 50,414 person-years, 61 developed TB, 
yielding an overall incidence of 1.21 cases/1000 person-years (95% CI 
0.94-1.56). TB incidence rate declined by 97% between 2004-2008 and 2019-2023 
(from 9.1 to 0.2 cases per 1000 person-years; IRR = 0.026, 95% CI 0.004-0.19). 
Injection-drug use (HR = 2.6, 95% CI 1.21-5.66), low educational attainment 
(HR = 2.8, 95% CI 1.05-7.51), baseline HIV-RNA viral load > 1 million copies/ml 
(HR = 1.7, 95% CI 1.00-2.82) and positive latent-TB infection (LTBI) screening 
(HR = 3.5, 95% CI 1.79-7.01) independently predicted incident TB. A 
four-variable model showed good discrimination (AUC = 0.71, 95% CI 0.65-0.77).
CONCLUSION: Universal ART and comprehensive LTBI management have driven a large 
decrease in TB incidence in Spanish PWH, but a small subset-characterised by 
social vulnerability, high viraemia and positive LTBI tests-remains at elevated 
risk. The validated risk score offers a pragmatic tool to target preventive 
therapy and surveillance where most needed in low-incidence, high-care settings.
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PURPOSE: Conventional value-of-information (VOI) analysis bases decisions on a 
composite cost-effectiveness measure that aggregates clinical and cost outcomes. 
We sought to highlight potentially informative tradeoffs by estimating and 
reporting the "disaggregated" components, allowing stakeholders-such as 
clinicians, patients, trial funders, policymakers, and trial networks-to 
identify what drives the value of additional research.
METHODS: We used a microsimulation to project the value of a hypothetical trial 
comparing mortality associated with different tuberculosis screening strategies 
among hospitalized patients with human immunodeficiency virus (HIV) in South 
Africa. Apart from expressing VOI as conventional, "aggregated" net monetary 
benefit (NMB), we assessed "disaggregated" outcomes that contribute to NMB 
calculations: tuberculosis cases detected, deaths, life-years, and healthcare 
costs associated with trial-informed decisions. We varied key parameters in 
probabilistic sensitivity analysis. We considered two willingness-to-pay 
thresholds: US $3000/year of life saved (YLS) (~50% of South Africa's per-capita 
gross domestic product [GDP]); and $780/YLS, the willingness-to-pay value where 
decision uncertainty is highest, per the baseline analysis.
RESULTS: At willingness to pay = $3000/YLS, implementing the post-trial optimal 
strategy would produce favorable incremental NMB ($654.3 million) and better 
clinical outcomes (57,000 additional tuberculosis cases detected, 16,000 fewer 
deaths, and 294,000 more life-years), but it would incur an additional $37.4 
million in healthcare costs over 5 years. At willingness to pay = $780/YLS, 
implementing the post-trial optimal strategy would yield positive incremental 
NMB of $2.5 million while lowering healthcare costs by $11 million, but it would 
produce worse clinical outcomes: 18,000 fewer tuberculosis cases detected, 6,000 
additional deaths, and 80,000 fewer life-years.
CONCLUSIONS: Though a trial may yield positive NMB in conventional VOI analysis 
owing to expected cost savings, some clinical outcomes might be unfavorable. To 
better inform priorities, VOI studies should include disaggregated outcomes 
alongside aggregated NMB.
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Tuberculosis is an infectious disease with a substantial impact on public 
health, with the pulmonary form representing the most significant concern. The 
disease poses considerable risks to the elderly population, as it frequently 
manifests in conjunction with other age-related conditions, thereby complicating 
both diagnosis and clinical management. Several factors, including 
comorbidities, male sex, smoking, and alcohol consumption, may contribute to the 
development of the disease. This study aimed to identify, through a literature 
review, the main factors associated with pulmonary tuberculosis in older adults. 
A scoping review was conducted following the guidelines of the Joanna Briggs 
Institute and in accordance with the PRISMA-ScR extension for this type of study 
and was registered with the Open Science Framework. The research question was 
developed using the Population, Concept, and Context framework. Searches were 
conducted in electronic databases including PubMed, LILACS, Web of Science, 
Scopus, and Embase. Additionally, gray literature was retrieved from Google 
Scholar and the CAPES Theses and Dissertations Catalog. Health Sciences 
Descriptors (DeCS), along with their MeSH and Emtree equivalents, were used to 
identify the terms "Older Adults," "Pulmonary Tuberculosis," and "Risk Factors," 
combined with Boolean operators AND and OR. Pulmonary tuberculosis was found to 
be strongly associated with older male individuals, those with a prior diagnosis 
of diabetes mellitus, smokers, alcohol users, individuals with close contact 
with active TB cases, and those with liver cirrhosis. The findings suggest that 
pulmonary tuberculosis is determined by multifactorial conditions, including 
those naturally associated with aging. The study underscores the need for 
targeted public health policies that integrate active surveillance, early 
diagnosis, and social support. The results provide a basis for evidence-based 
interventions aimed at controlling pulmonar tuberculosis in this vulnerable 
population.
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Tuberculosis (TB) is a top global health challenge, with 1.2 million children 
aged 0-14 years becoming ill with TB every year. Yet, a significant proportion 
remain undiagnosed or missed due to diagnostic barriers. This cross-sectional 
study employing an embedded mixed method approach investigated factors 
contributing to low tuberculosis diagnosis among children in Gem Sub County, 
Siaya County Kenya, a high burden region. Data was collected from 71 healthcare 
workers (HCWs) and 16 respondents across six wards using semi-structured 
questionnaires and TB register abstraction. Qualitative data underwent deductive 
thematic analysis while quantitative data was analyzed using descriptive 
statistics and logistic regression in SPSS version 27. About a third (31.3%) of 
TB cases in children required three or more facility visits before diagnosis, 
with some needing up to 12 visits. Costly and inaccessible chest X-rays and 
GeneXpert underutilization due to difficulties in sputum and alternative sample 
(gastric lavage, nasopharyngeal aspirates) collection were key diagnostic 
constraints. Delayed care-seeking due to stigma, misconceptions (56.3% linked 
childhood TB to HIV) and low TB symptom awareness (37.5% of children presented 
with ≤2 symptoms) were patient related factors associated with low TB diagnosis. 
About 56.3% of caregivers sought routine TB screening, but 62.5% sought care 
only after persistent symptoms. Clinical officers showed substantially higher 
odds of reporting confidence in sample collection (OR=34, 95% CI 3.81-303.21, 
p = 0.002) and GeneXpert interpretation (OR=15, 95% CI 3.20-70.39, p < 0.001) 
than nurses. Trained HCWs were 7.16 times more likely to interpret X-rays 
accurately (95% CI 2.16-23.67, p < 0.001). Enhanced HCW training, improved 
diagnostic access, targeted community education on stigma and misconceptions are 
critical for early TB detection in children.
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Human migrations, driven by economic hardship, conflict, and climate change, 
complicate the global fight against tuberculosis (TB). New strategies are needed 
to improve the screening of migrants for active TB disease. Current sputum-based 
testing methods are logistically challenging in many settings. Alternative 
sampling with tongue swabs is designed to be easier than sputum collection and 
exhibits acceptable accuracy. This study characterized the acceptability of 
supervised self-swabbing (SSS) for TB screening in migrant settings in Northern 
Italy.Migrants arriving through the Central Mediterranean route to Italy were 
purposely sampled to participate in in-depth interviews (IDIs), which were 
conducted with the support of a cultural mediator. Data was analyzed using a 
rapid qualitative analysis approach. The Capability, Opportunity, 
Motivation-Behavior (COM-B) model guided the systematic assessment of potential 
barriers and facilitators to SSS. Between November 2023 and June 2024, we 
conducted 24 IDIs with migrant men and women. Most participants preferred SSS 
over sputum production and found it relatively easy. Reasons for preferring SSS 
included its simplicity, privacy, and aversion to sputum collection. Discomfort 
during swabbing was rare. However, a few participants preferred sputum 
collection and cited oral hygiene-related complications. Participants 
highlighted language barriers, trust deficits with the healthcare system, and 
limited health literacy on infectious diseases, including TB, as factors that 
could limit the uptake of SSS. Participants also reported that their willingness 
to participate in TB screening may be driven by a need to comply with 
immigration rules. SSS is a promising and acceptable method for collecting 
samples for TB screening. To strengthen TB mitigation strategies in this 
population, future efforts should focus on developing culturally and 
linguistically tailored educational materials that address the specific concerns 
and informational needs of migrants.
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Chronic pulmonary aspergillosis (CPA) is an important sequela of pulmonary 
tuberculosis (PTB), particularly in high-burden countries such as India. This 
study evaluated the diagnostic performance of the LDBio Aspergillus ICT lateral 
flow assay and western blot (WB) for CPA among post-TB patients in South India. 
In this prospective study (July 2023 to June 2025) conducted in Bengaluru, 
India, we enrolled adults with a history of PTB and persistent respiratory 
symptoms. CPA was diagnosed using the modified European Society for Clinical 
Microbiology and Infectious Diseases (ESCMID)-European Confederation of Medical 
Mycology (ECMM)-European Respiratory Society (ERS) criteria. All participants 
underwent comprehensive clinical evaluation; direct microscopy and culture of 
respiratory secretions; and testing with serum Aspergillus-specific IgG ELISA, 
ICT, WB, and galactomannan (GM). Of 132 post-TB patients, 107 (81%) were 
classified as CPA and 25 as non-CPA; 70 control sera were also included. ICT and 
WB were positive in 74% and 84% of CPA cases, respectively, outperforming ELISA 
(68%) and GM (30%). WB showed the highest sensitivity (84%, 95% CI: 75.8-90.5), 
whereas ICT demonstrated the highest specificity (94.7%, 95% CI: 88.1-98.3). 
Combining ICT and WB improved diagnostic accuracy (87.1%, 95% CI: 81.7-91.4) and 
yielded the highest discriminative power (Youden's index 0.805). WB displayed 
robust band-based differentiation, with strong reactivity in seropositive CPA. 
The agreement between ICT and WB was substantial (κ = 0.82). Latent class 
analysis estimated sensitivities of 92% (95% CI: 84-97) for ICT and 87% (95% CI: 
77-94) for WB. These findings indicate that LDBio ICT and WB are robust 
diagnostic tools for CPA in post-TB patients and that their combined use offers 
optimal accuracy in resource-limited, high-burden settings.IMPORTANCEChronic 
pulmonary aspergillosis (CPA) is a serious but often overlooked complication in 
people who have previously been treated for tuberculosis. Many of these patients 
continue to struggle with cough, breathlessness, and lung damage; however, 
routine tests often fail to explain their symptoms. This study shows that CPA is 
extremely common in this high-risk group and demonstrates that two simple blood 
tests, the LDBio Aspergillus immunochromatographic test and western blot, can 
reliably identify the disease. Western blot detects CPA even in patients who 
typically test negative on standard methods, and using both tests together 
markedly improves accuracy. Because these tools are quick, inexpensive, and easy 
to perform, they offer a practical way to diagnose CPA earlier, especially in 
settings where advanced testing is unavailable. Early diagnosis allows timely 
antifungal treatment, which can greatly reduce illness and prevent unnecessary 
suffering among the growing number of TB survivors.
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BACKGROUND: Hepatotoxicity is frequent in the standard-of-care regimen for 
drug-susceptible tuberculosis, yet the association of each companion drug with 
hepatotoxicity has not been fully characterized. We examined the association 
between hepatotoxicity and the pharmacokinetics of rifampin and its companion 
drugs in standard therapy, as well as N-acetyltransferase 2 (NAT2) genotype.
METHODS: We evaluated HIRIF trial participants who were randomized to receive 
rifampin 10, 15, or 20 mg/kg/day during the intensive phase of tuberculosis 
treatment. We fitted Cox proportional hazards models to identify risk factors 
for grade 2 or higher (grade 2+) alanine transaminase (ALT) or aspartate 
transaminase (AST) elevation, and considered pharmacokinetic exposure of each 
antituberculosis drug and NAT2 genotype as potential covariates.
RESULTS: Among 168 participants with pharmacokinetic data, neither rifampin dose 
nor exposure were associated with the risk of grade 2+ ALT or AST elevation. 
Higher pyrazinamide exposure (hazard ratio [HR] 1.85 for every 50 mg*h/L AUC0-6h 
increase), higher isoniazid exposure (HR 1.40 for every 5 mg*h/L AUC0-6h 
increase), and among a subset with known NAT2 genotype, slow NAT2 acetylator 
status (HR 9.32 relative to fast, n=90) were associated with grade 2+ ALT or AST 
elevation in univariable analysis. In multivariable analysis, only pyrazinamide 
exposure was associated with hepatotoxicity.
CONCLUSIONS: While higher pyrazinamide and isoniazid exposures and slow NAT2 
acetylator status were each associated with increased hepatotoxicity, only 
pyrazinamide exposure was associated when considering pharmacokinetic variables 
together. Rifampin exposure was not associated with hepatotoxicity, supporting 
further evaluation of doses up to 20 mg/kg/day in a larger trial.
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INTRODUCTION: Tuberculosis (TB) patients are thought to experience excess 
long-term morbidity and mortality. However, the long-term mortality of people 
with TB has not been compared with other common infections to assess their 
overall and disease-specific causes of death.
METHODS: All people diagnosed with TB between 2000 and 2015 in New South Wales, 
Australia, were matched by age, sex and year of infection to notified cases of 
influenza or non-typhoid salmonellosis. Patients were linked to the Australian 
mortality register to assess date and cause of death, up until the end of 2022. 
The comparative mortality ratio (CMR) for each cohort was calculated and 
Kaplan-Meier survival curves constructed. The standardised mortality rate (SMR) 
was estimated using national mortality data.
RESULTS: The CMR of 7386 people with past TB was marginally increased (1.16 with 
95% CI 1.10 to 1.22) compared with non-typhoid salmonellosis but reduced 
compared with influenza (0.88 with 95% CI 0.84 to 0.93). Most deaths occurred 
within 10 years of the notified infection. For TB patients, 1162 of 1331 people 
(87.3%) died in the 10 years after TB diagnosis. Risk factors for long-term 
mortality among TB patients included age over 40 years, male sex, sputum 
smear-positive and intracranial disease. Respiratory causes of death, including 
chronic obstructive pulmonary disease, lung cancer and pneumonia, were increased 
for TB patients, while influenza patients suffered more cardiovascular deaths. 
The SMR for TB patients (compared with the Australian general population) was 
increased by 18.7 times for infectious causes of death, 2.8 times for 
respiratory causes and 1.4 times for cancer-related mortality.
CONCLUSIONS: Despite successful treatment, people with TB often experience 
post-TB sequelae and increased long-term mortality, with increased risk of 
respiratory causes of death. This highlights the need for appropriate post-TB 
respiratory follow-up, particularly in the first 10 years after TB diagnosis.
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INTRODUCTION: The BCG vaccine, widely administered against tuberculosis, has 
also been linked to reduced incidence of bacterial and viral infections, 
particularly those affecting the respiratory tract. Its antigens enhance innate 
immune responses and contribute to therapeutic effects, such as those observed 
in bladder cancer. Notably, reduced COVID-19 incidence has been reported in 
BCG-vaccinated populations from TB-endemic regions.
METHODS: To investigate this hypothesis, immunoinformatics tools were employed 
to identify overlapping CD4, CD8, and B-cell epitopes shared between 
Mycobacteria and SARS-CoV-2. The most promising CD8 epitope was synthesized 
using the SPPS-Fmoc method, and antigen-specific Tcell proliferation was 
evaluated by CFSE dye-dilution assay. Additionally, the expression of proand 
anti-inflammatory molecules was assessed using qRT-PCR.
RESULTS: Multiple overlapping T-cell and B-cell epitopes were identified between 
Mycobacteria and SARS-CoV-2. The T-cell epitopes displayed promiscuous binding 
characteristics, high immunogenicity, and strong affinity for both HLA class I 
and class II alleles. Experimental validation using the most immunodominant 
T-cell epitope confirmed its ability to induce proliferation and differentiation 
of T cells isolated from COVID-19-vaccinated individuals.
DISCUSSION: The overlapping T-cell and B-cell epitopes identified through this 
approach may provide broader and more robust protection than initial exposure to 
virus-specific antigens, which the immune system encounters for the first time 
during infection or vaccination. This strategy may therefore support the rapid 
and effective development of future vaccines, particularly against emerging 
pathogens.
CONCLUSION: The findings suggest that the higher level of protection observed in 
TB-endemic countries during recent pandemics may be attributable to 
cross-reactive mycobacterial antigens that stimulate protective immunity.
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Tuberculosis (TB), caused by Mycobacterium tuberculosis (MTB), remains one of 
the deadliest infectious diseases worldwide. Despite advances in treatment and 
diagnostics, challenges such as multidrug resistance, inadequate vaccines, 
diagnostic gaps and health inequities continue to impede global control efforts. 
This review explores emerging insights into host-pathogen interactions, with 
emphasis on host-directed interventions, trained innate immunity, and 
immunometabolic reprogramming of TB as complementary approaches. We highlighted 
advances in rapid and point-of-care diagnostics, including nucleic acid 
amplification, transcriptomic, proteomic and metabolomic biomarkers, 
breath-omics, and smartphone-integrated monitoring tools. Furthermore, we 
discussed multi-omics integration and artificial intelligence (AI) approaches 
that offer transformative potential for biomarker discovery, patient 
stratification, and personalized therapy. By shifting the focus from pathogen 
elimination to host resilience, we emphasized the importance of 
interdisciplinary collaboration and innovation in accelerating TB elimination 
globally. Our findings call for a host-inclusive framework to strengthen global 
TB control, enhance equity, and translate cutting-edge science into field-ready 
applications.
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Tuberculosis infection (TBI) affects approximately one quarter of the global 
population and constitutes the principal reservoir sustaining future cases of 
tuberculosis disease (TBD). Interferon-gamma release assays (IGRAs) have become 
central tools for identifying TBI, particularly in immunocompetent populations 
and in settings with widespread Bacillus Calmette-Guérin vaccination. In this 
narrative review, we synthesize current evidence on the role of IGRA within TB 
elimination strategies, with a focus on immunocompetent individuals. We discuss 
global IGRA-based estimates of TBI prevalence, the immunological principles 
underlying IGRA technology, and the performance of available platforms in 
diverse epidemiological contexts. We further examine IGRA-defined infection 
states, including persistent positivity, conversion, reversion, and persistent 
negativity, and their biological interpretation in relation to exposure 
intensity, host susceptibility, and progression risk. We argue that the future 
value of IGRA lies in its quantitative and longitudinal use within risk-adapted 
frameworks that integrate immune response magnitude, exposure history, and host 
factors. Such approaches are essential for prioritizing preventive 
interventions, improving efficiency of tuberculosis preventive therapy, and 
advancing progress toward the WHO End TB Strategy.
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AIMS: Pyrazinamide (PZA) resistance in Mycobacterium tuberculosis challenges 
tuberculosis management, primarily through pncA mutations, while broader 
transcriptional adaptations remain unclear. This study aimed to characterize the 
transcriptomic adaptations associated with PZA resistance using a PZA-resistant 
clinical strain carrying a 10-nucleotide deletion in pncA (positions 118-127) 
that abolishes PZA activation (PZAR), in comparison with drug susceptible 
laboratory strain H37Rv under PZA treated (RvT) and untreated (UTRv) conditions.
METHODS AND RESULTS: Strain specific PZA concentrations was established at 
200 µg mL-1 for the PZA-resistant strain (PZAR) and 12.5 µg mL-1 for the H37Rv 
strain (RvT). Untreated H37Rv strain was used as a reference for comparison. 
RNA-sequencing identified 3 413 differentially expressed genes (Padj ≤ 0.05), 
including 1 428 upregulated and 1 360 downregulated genes, while the remaining 
625 genes showed moderate but statistically significant expression changes. 
Functional enrichment was most pronounced in PZAR vs RvT comparison, followed by 
PZAR vs UTRv, whereas no significant enrichment was observed in RvT vs UTRv, 
indicating a strong association between the pncA mutation and PZA-responsive 
transcriptomic profiles. Ribosomal machinery genes (rplC, rplD, and rpsH) were 
significantly enriched and strongly upregulated in the resistant strain under 
treatment but only mildly regulated in the laboratory strain. Several anti-TB 
drug targets (katG, ethA, atpE, panD) were downregulated, while efflux pump 
genes (Rv1258, Rv3008, Rv3756c) were upregulated, reflecting a coordinated 
transcriptional response across drug targets. Network analysis identified 19 
gene clusters, with prominent modules comprising polyketide synthases, 
phthiocerol dimycocerosate (PDIM) synthesis genes, fatty acid β-oxidation 
enzymes and ESAT-6 (ESX) secretion system.
CONCLUSION: These findings uncover mutation-associated and PZA-responsive 
transcriptomic signatures that reveal adaptive pathways involved in tolerance 
under drug pressure and provide a framework for future functional and 
therapeutic investigations.
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OBJECTIVE: The Tuberculin Skin Test (TST) remains an important tool for the 
diagnosis of tuberculosis infection (TBI), including in patients receiving 
immunomodulatory therapies. However, conventional in-person TST reading requires 
repeated hospital visits, which may pose logistical challenges and limit 
accessibility to care. This study aimed to evaluate the reliability of patient 
self-assessment of TST reactions under real-time telemedicine supervision.
METHODS: This prospective observational study included 100 adult patients with 
an indication for TST. After purified protein derivative (PPD) administration, 
all participants received standardized educational materials and a uniform 
measurement protocol. At 72 h, patients performed self-measurement of TST 
induration during real-time video consultations under physician guidance. 
Immediately thereafter, TST measurements were repeated in the outpatient clinic 
by a pulmonologist for comparison.
RESULTS: A statistically significant moderate agreement was observed between 
patient- and physician-measured induration diameters (κ = 0.535, p < 0.001). 
Among patients with physician-assessed TST-negative results, concordance with 
self-assessment was high, including 97% of patients receiving immunomodulatory 
treatment. Clinically relevant discordance requiring protocol modification was 
observed in 8% of cases and occurred predominantly among patients reporting 
measurable induration.
CONCLUSIONS: Telemedicine-supported TST assessment demonstrates acceptable 
reliability and may serve as a practical alternative to conventional in-person 
evaluation, particularly for patients with TST-negative results. This approach 
has the potential to reduce unnecessary hospital visits and optimize healthcare 
resource utilization. Further studies are warranted to better define patient 
subgroups that may benefit from in-person confirmation.
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Infectious aortic pseudoaneurysm secondary to disseminated tuberculosis is rare 
and potentially fatal, particularly in immunocompromised patients. We report a 
37-year-old female patient with systemic lupus erythematosus and end-stage renal 
disease on immunosuppressive therapy and hemodialysis who presented with 
post-dialysis fever. Computed tomography angiography (CTA) revealed a descending 
thoracic aortic pseudoaneurysm. During hospitalization, she developed persistent 
fever, abdominal pain, and lower-extremity purpura. Urgent thoracic endovascular 
aortic repair (TEVAR) was performed using a 24×100 mm single thoracic 
stent-graft. Post-TEVAR CTA demonstrated a persistent endoleak, raising concern 
for a distal type Ib versus type III endoleak; therefore, left thoracotomy was 
performed, and a type III endoleak was confirmed intraoperatively. Tuberculous 
aortitis was confirmed by GeneXpert (Cepheid) analysis of the aortic tissue. 
Renal-adjusted antitubercular therapy was administered with favorable clinical 
and imaging outcomes. This case highlights the importance of early recognition 
and multidisciplinary management of tuberculous aortitis in high-risk patients.
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Tuberculosis (TB), caused by the Mycobacterium tuberculosis complex (MTBC), 
remains a pressing global health challenge, with a high burden in West Africa, 
including The Gambia. Understanding the genetic diversity of circulating MTBC 
strains is essential for improving diagnosis, surveillance and treatment 
strategies. In this study, we characterise the population structure and drug 
resistance landscape of MTBC strains circulating in The Gambia over nearly two 
decades (2002-2021). We analysed whole-genome sequencing (WGS) data from 
1,803 TB isolates. Lineage 4 (L4) was predominant (67.2%), followed by the West 
Africa-restricted lineage 6 (L6, 26.6%), with L4 exhibiting greater genetic 
diversification over time. Drug susceptibility profiling of these isolates 
revealed that 78% (1421/1803) were drug-susceptible, while 6.5% (119/1803) 
harboured resistance to first-line drugs, primarily to isoniazid, rifampicin, or 
both. Notably, 15.5% (282/1803) isolates carried mutations classified as having 
uncertain significance according to the WHO resistance catalogue. Comparative 
analyses revealed a lineage 6-specific ethambutol-associated mutation of 
uncertain significance (embC Ala307Thr) occurring at a higher frequency in 
Gambian isolates than in the broader West Africa region or globally. Structural 
modelling demonstrated that many first-line drug resistance mutations are 
located in highly conserved, solvent-inaccessible regions of target proteins, 
often impacting protein stability, suggesting a trade-off between drug 
resistance, bacterial fitness, and evolutionary adaptation. Together, these 
findings highlight the coexistence of globally widespread and regionally 
restricted MTBC lineages in The Gambia and reveal a substantial burden of 
resistance-associated mutations of uncertain significance in the WHO catalogue. 
Sustained genomic surveillance and region-specific interpretation of resistance 
mutations are essential to support End TB strategies in high-burden settings.
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Sierra Leone is one of the 30 high TB burden countries in the world, with an 
incidence rate in 2023 of 273 per 100,000 population. Despite progress in case 
notification and treatment coverage, around 5,000 cases of TB in Sierra Leone 
are missing each year. The COVID-19 pandemic has further compounded these 
challenges. We highlight its effect on drug-resistant TB treatment outcomes. We 
conducted a retrospective cohort study of drug-resistant TB cases using national 
data from January 2017 to December 2022. Data was analyzed using STATA. 
Descriptive analysis summarized demographic, clinical characteristics and 
treatment outcomes. Logistic regression examined the association between 
time-period and outcomes, adjusting for age, gender, nutritional status, HIV 
status and regimen. Of 701 patients, 383 (54.6%) were registered pre-COVID-19, 
228 (32.5%) during, and 92 (13.1%) post-COVID-19. Pre-treatment TB cases reduced 
from 359 (92.5%) in the pre-COVID-19 period to 80 (30.9%) in the COVID-19 
period. New treatment cases increased from 29 (7.5%) to 159 (61.4%) during 
COVID-19. Treatment completion decreased from 74.7% pre-COVID-19 to 63.3% during 
and 68.5% post-COVID-19). Malnourished patients had higher odds of success (aOR: 
1.482, 95% CI: 1.007-2.183), while those on short regimen had lower odds (aOR: 
0.51, 95% CI: 0.321-0.810). We observed a decline in drug-resistant TB treatment 
success rate during COVID-19, which was primarily influenced by concurrent 
shifts in treatment protocols and underlying secular trends. The pandemic itself 
did not emerge as an independent determinant of poor treatment outcomes, 
highlighting the resilience of the TB care system. Nonetheless, the pandemic had 
significant indirect consequences, including worsening rates of malnutrition and 
HIV co-infection. These trends point to deeper systemic vulnerabilities, such as 
weak social protection mechanisms, increased food insecurity, and disruptions in 
HIV service delivery, all of which contributed to delay in diagnosis and 
compromised treatment adherence.
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Real-world evidence regarding biologic therapy in geriatric psoriasis is 
limited, particularly concerning systemic inflammatory burden and 
infection-related safety. This study evaluates the clinical efficacy of biologic 
therapy and its impact on systemic inflammatory indices while emphasizing safety 
related to hepatitis B virus (HBV) serology and tuberculosis screening. We 
conducted a retrospective analysis of eighty biologic-naïve patients aged 65 
years and older with plaque psoriasis undergoing biologic therapy. Patients were 
categorized by biologic class: tumor necrosis factor-α (TNF-α) inhibitors, 
interleukin-17 inhibitors, an interleukin-12/23 inhibitor, and interleukin-23 
inhibitors. The primary outcomes included changes in Psoriasis Area and Severity 
Index (PASI) scores and blood count-derived inflammatory indices over time 
(baseline and 6 months). Secondary outcomes encompassed changes in HBV serologic 
status and QuantiFERON-TB (QFT) results. Data analysis utilized longitudinal 
mixed-effects models for repeated measures. Blood count-derived inflammatory 
indices, such as neutrophil-to-lymphocyte ratio (NLR), platelet-to-lymphocyte 
ratio (PLR), systemic immune-inflammation index (SII), and systemic inflammation 
response index (SIRI), were assessed at baseline and 6 months, alongside HBV 
serology and QFT results. PASI scores demonstrated significant improvement over 
time (p < 0.001), with no notable differences among biologic classes after 
adjusting for baseline covariates. Significant time effects were observed for 
all inflammatory indices (all p < 0.001), with significant group × time 
interactions noted for SII and NLR (both p < 0.05). Variability in HBV serologic 
markers and QFT results was observed during follow-up; however, no cases of 
active tuberculosis or clinically overt hepatitis were identified. In 
conclusion, biologic therapy led to substantial clinical improvement in 
geriatric psoriasis, accompanied by reductions in systemic inflammatory indices 
over a 6-month period, without evidence of clinically overt hepatitis or active 
tuberculosis during follow-up.
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BACKGROUND: Enlarged lymph nodes (LN) pose diagnostic challenges for people with 
HIV (PWH). While tuberculosis (TB) is a common cause in low-income settings, 
lymphomas and Kaposi's sarcoma must also be considered. Ultrasound and symptoms 
cannot distinguish between these conditions, and histology is often needed, but 
limited resources in low-income countries restrict sampling. To minimize the 
need for excisional biopsies, we introduced an algorithm for ultrasound-guided 
core-needle biopsies (CNB) after negative fine-needle aspiration (FNA) results 
by Xpert-Ultra (Cepheid, USA).
METHODS: At the Lighthouse clinic in Lilongwe, Malawi, patients with peripheral 
lymphadenopathy underwent an ultrasound-guided FNA. Negative Xpert-Ultra results 
prompted CNB using Tru-Cut needles, with samples sent for pathology. We 
retrospectively analyzed 12 months of cross-sectional data, including histology 
results and abdominal ultrasound findings.
RESULTS: In 2024, 53 CNBs were performed, 96%in PWH. No significant 
complications were observed. A conclusive diagnosis was reached in 77% of cases, 
with the most common diagnoses being hematological malignancies (54%), reactive 
LN (15%), Kaposi's sarcoma (12%) and metastatic carcinoma (10%). Infections, 
including granulomatous inflammation were found in 10% of cases. Hypoechoic 
spleen lesions were more frequent in patients with hematological diseases 
(p=0.03).
CONCLUSION: Ultrasound-guided CNB of enlarged peripheral LN is a safe, effective 
addition to routine ART clinics. After negative Xpert-Ultra FNA, hematological 
malignancies were common. Abdominal ultrasound findings were frequently abnormal 
overall and hypoechoic spleen lesions were more common in patients with 
hematological abnormalities.
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Tuberculosis (TB) remains a leading infectious killer, with growing evidence 
that the human microbiome-particularly in the gut and lungs-shapes 
susceptibility, progression, and treatment outcomes. Over the past decade, 
studies have reported that TB-associated dysbiosis, which is more common in the 
gut than in the lung, is often marked by the loss of short-chain fatty 
acid-producing taxa and the expansion of opportunistic microbes. However, 
findings are frequently confounded by diet, antibiotic exposure, comorbidities, 
geography, and methodological variability. Most research has relied on 
compositional profiling, offering limited insight into functional mechanisms. 
This narrative review synthesizes recent evidence, emphasizing the need to 
integrate multiomics approaches-metagenomics, metatranscriptomics, and 
metabolomics-and experimental validation to uncover causal links between 
microbiome alterations and TB pathogenesis or therapy response. We discuss 
potential clinical applications, including microbiome-based diagnostics (such as 
stool-based microbial or metabolite signatures for TB risk stratification), 
prognostic indicators (such as gut microbiome recovery predicting immune 
normalization during therapy), and adjunctive interventions (including 
microbiome-derived products to reduce drug-induced liver injury or fecal 
microbiota transplantation, which has been shown to be safe in people with HIV 
on stable ART) to mitigate drug toxicity or enhance immune recovery. Key 
priorities include methodological standardization, confounder control, 
mechanistic studies, and the inclusion of high-burden settings. By moving beyond 
descriptive surveys toward functional, translational research, integrating 
insights from different microbiome methods into TB prevention, diagnosis, and 
treatment could redefine the clinical research agenda and open new avenues for 
precision medicine in this global disease.
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We describe an unusual case involving a 25-year-old male who presented with 
breathlessness, cough, chest pain, abdominal pain, and significant weight loss. 
Detailed evaluation revealed pulmonary tuberculosis, an adrenal mass with 
biochemical evidence of a dual-secretory pheochromocytoma and severe dilated 
cardiomyopathy with profound left ventricular dysfunction. The coexistence of 
these conditions is extremely rare and highlights several clinical challenges - 
both in diagnosis and management. This case report emphasizes the importance of 
considering uncommon etiologies when confronted with multi-system involvement in 
young patients, the diagnostic difficulties posed by overlapping clinical 
features, and the critical role of a multidisciplinary approach in achieving 
optimal outcomes.

Copyright © 2026 Annals of African Medicine.
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Tuberculosis is a respiratory infectious disease that persists worldwide, 
largely due to the robustness and ease of dissemination of its causative agent, 
Mycobacterium tuberculosis. To mitigate the spread of infection, various 
measures have been developed to inactivate the bacteria in its aerosol form. 
Advanced photohydrolysis technology (APHT) was previously reported to inactivate 
both respiratory viral and bacterial pathogens; however, its efficacy against M. 
tuberculosis has yet to be evaluated. In this study, we assessed the ability of 
APHT to inactivate aerosolized M. tuberculosis. The bacteria were aerosolized 
into a custom chamber containing an APHT device, which was operated for 1 and 
10 min after aerosolization. A control device lacking the APHT component was 
used for comparison. The APHT device achieved a 1.3-log10 reduction 
(approximately 95%) in bacterial load after 1 min and a 2.26-log10 reduction 
(over 99%) after 10 min. This study demonstrates the ability of APHT to 
inactivate aerosolized M. tuberculosis and supports its application as a 
possible effective infection control intervention.

© 2026. The Author(s).
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INTRODUCTION: Tuberculosis is the leading cause of death globally from a single 
infectious agent. Early diagnosis is critical to reducing morbimortality. In 
cases of negative smear microscopy or limited sputum production, bronchoalveolar 
lavage (BAL) samples offer an alternative for diagnosis. Culture, the gold 
standard, requires a high bacterial load, extensive infrastructure and is 
time-consuming. Xpert MTB/RIF provides faster results with a higher cost. 
Previous systematic reviews present substantial limitations, including 
significant heterogeneity. Therefore, the diagnostic utility of Xpert MTB/RIF 
using BAL samples in adults with negative or scant sputum for pulmonary 
tuberculosis (PTB) needs to be reassessed.
METHODS AND ANALYSIS: A systematic search of MEDLINE, Embase, LILACS and Web of 
Science will be conducted without language or publication date restriction. 
Cross-sectional diagnostic studies of negative or sputum-scarce adults with 
presumptive PTB who underwent bronchoscopy to obtain samples for Xpert MTB/RIF 
and culture will be included. Screening and data extraction will be performed 
independently. Methodological quality will be assessed using the QUADAS-2 tool. 
A bivariate hierarchical random-effects model will synthesise sensitivity and 
specificity. Meta-analysis will be performed using Meta-DiSc 2.0. Heterogeneity 
will be assessed using I 2 and Cochrane thresholds. Subgroup analyses will be 
performed based on study design, population differences, country, culture method 
and risk of bias. Publication bias will be investigated using a funnel plot. The 
certainty of evidence will be evaluated using the Grading of Recommendations 
Assessment, Development and Evaluation approach. There was no patient or public 
involvement in the development of the systematic review protocol.
ETHICS AND DISSEMINATION: Ethical approval is not required as this study will 
use publicly available data. Findings will be disseminated through peer-reviewed 
publication.
PROSPERO REGISTRATION NUMBER: CRD42025639440.
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BACKGROUND: Multidrug-resistant tuberculosis (MDR-TB) is an urgent public health 
challenge in Namibia, with profound socioeconomic consequences. The high burden 
of both tuberculosis and HIV complicates treatment and underscores the need for 
optimised drug therapies. Precision medicine, which leverages patient-specific 
genetic and molecular information, offers promise for improving MDR-TB outcomes. 
However, its effective application relies on population-specific data, 
particularly understanding how individuals metabolise tuberculosis drugs and how 
genetic diversity drives variability in treatment response. Currently, no 
pharmacokinetic (PK) or pharmacogenetic (PG) data on TB treatment exist for 
Namibian populations. This gap is particularly concerning, given the country's 
genetic diversity, environmental factors and comorbidities that may uniquely 
influence drug metabolism. This study aims to generate PK and PG data to inform 
dose optimisation and support personalised treatment strategies for MDR-TB in 
Namibia. The findings will contribute to improved patient care and inform health 
system strengthening based on locally relevant evidence.
METHODS: This cross-sectional study will consist of 100 Namibian participants 
with matched human DNA and PK data of MDR-TB cases receiving isoniazid, 
clofazimine, bedaquiline and the fluoroquinolones (levofloxacin or 
moxifloxacin). PK sampling will be divided as follows: 30 individuals will 
undergo intensive PK sampling, while the remaining (n=70) will undergo sparse PK 
sampling. DNA will be extracted at Stellenbosch University (SU), and samples 
will be genotyped using the H3Africa microarray. Sequences will be aligned to 
the human reference genome, hg38 (GRCh38p13), using the freely available 
Burrows-Wheeler Aligner. A subset of the samples (n=20-30) will undergo whole 
genome sequencing (WGS) to verify imputation results and identify novel genetic 
variants potentially affecting PK in this population.
DATA ANALYSIS: Quality control and variant call format file generation will be 
performed using the Genome Analysis Toolkit best practices (V.3.5). Intensive 
and sparse PK data will be pooled for the development of a population PK (popPK) 
model using a non-linear mixed-effects modelling approach. The popPK model will 
characterise the relationship between TB drug dose and exposure, including 
quantifying covariates, including genetic variation, explaining PK variability, 
providing a foundation for dose optimisation and personalised treatment 
strategies.
ETHICS AND DISSEMINATION: Ethics approval was obtained from the University of 
Namibia Human Research Ethics Committee for Health (Ref. SOM18/2024), the 
Ministry of Health and Social Services (Ref. 22/4/2/3), the SU Health Research 
Ethics Committee (Ref. N21/11/136) and the University of Cape Town Human 
Research Ethics Committee (Ref. 500/2022).
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OBJECTIVE: The objective of this study was to evaluate required culture-based 
overseas tuberculosis (TB) screening in US-bound international adoptees.
METHODS: We conducted a cross-sectional analysis of 22 053 international 
adoptees who underwent TB screening overseas and arrived in the United States 
during 2016 to 2023.
RESULTS: Of 22 053 international adoptees (aged younger than 18 years) screened 
for TB overseas, 12 (54 cases/100 000 persons) were diagnosed with TB disease, 
and 169 (766 cases/100 000 persons) had suspected TB disease (defined for this 
analysis as a chest radiograph or clinical signs/symptoms suggestive of TB or 
known HIV infection but negative sputum culture results overseas). Of 15 386 
persons who underwent a tuberculin skin test (TST) or interferon-γ release assay 
(IGRA) overseas, 390 (2.5%) were diagnosed with latent TB infection (LTBI). 
Among 12 persons who initiated treatment of TB disease overseas, 10 (83.3%) 
completed post-arrival evaluation in the United States; of these, none were 
diagnosed with TB disease after arrival. Among 169 persons diagnosed overseas 
with suspected TB disease, 108 (63.9%) completed post-arrival evaluation; of 
these, 2 (1.9%) were diagnosed with TB disease. Among 390 persons diagnosed 
overseas with LTBI, 220 (56.4%) completed post-arrival evaluation; of these, 
none were diagnosed with TB disease. Of 150 persons diagnosed with LTBI at 
post-arrival evaluation, 137 (91.3%) were recommended for treatment; of these, 
104 (75.9%) initiated and 79 (57.7%) completed treatment.
CONCLUSIONS: US-bound international adoptees have a similarly high prevalence of 
TB disease compared with US-bound immigrant and refugee children, highlighting 
the importance of TB screening before immigration and ensuring timely 
recommended post-arrival evaluation.
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Drug-resistant tuberculosis (DR-TB) is a global health problem that presents 
multifaceted challenges to people living with the disease. These challenges lead 
to sub-optimal adherence in some DR-TB patients who are then not cured of their 
TB. Besides the challenges associated with taking treatment, many patients with 
DR-TB also have to contend with psychosocial and socioeconomic challenges. The 
objective of this study was to develop a psychosocial and socioeconomic 
intervention for people with DR-TB in Johannesburg, South Africa, and evaluate 
if they find it acceptable. Guided by the Behaviour Change Wheel (BCW) and 
Perceptions and Practicalities Approach (PaPA) frameworks, and utilising a 
participatory research approach, We developed a support package with input from 
a qualitative needs assessment with DR-TB patients (n = 16) and family members 
(n = 8) and input from various stakeholders (n = 18), (health managers, 
clinicians and officials from social security departments). The support package 
was then evaluated for acceptability by patients who had successfully completed 
DR-TB treatment (n = 13) and their families (n = 6), using an exploratory 
qualitative method. Both successfully treated DR-TB patients and their family 
members found the intervention to be acceptable and believed it will reduce the 
barriers to retention in care that they faced during their treatment journey.

Copyright: © 2026 Mphothulo, Loveday. 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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INTRODUCTION: Spinal tuberculosis (STB) is a severe form of extrapulmonary 
tuberculosis associated with diagnostic delay and substantial morbidity. The 
extent of disease-isolated versus disseminated STB-remains poorly defined. We 
applied whole-body 18F-FDG-PET/CT to characterise the clinical and radiographic 
phenotype of STB.
MATERIAL AND METHODS: The Spinal TB X cohort (NCT05610098) is a prospective 
study of HIV-infected and uninfected patients with suspected STB in Cape Town, 
South Africa. We analysed the first ten patients with microbiologically 
confirmed STB. Demographic, clinical, microbiological, histological, and PET/CT 
data were collected. Isolated STB was defined as spinal involvement only, while 
disseminated STB was defined as additional organ involvement confirmed by 
microbiology and/or PET/CT. The study was approved by the Human Research Ethics 
Committee of the University of Cape Town (HREC 243/2022). Written informed 
consent was obtained from all participants.
RESULTS: Ten patients (median age 44 years [IQR 26], 80% male, 30% HIV-positive) 
were included. A total of 14 spinal lesions involving 44 vertebrae were 
detected; psoas abscesses were present in six patients. Mean SUVmax and SUVmean 
of spinal lesions were 15.2 (SD 4.6) and 6.9 (SD 1.5), respectively; mean total 
lesion glycolysis (TLG) was 363.2 SUVbw*mL (SD 341.9). Based on microbiology 
alone, 40% had disseminated STB, combining microbiology with PET/CT findings, 
60% had disseminated disease.
CONCLUSION: Whole-body PET/CT revealed a high frequency of disseminated disease, 
underscoring the systemic nature of TB even when clinical presentation is 
spinal. Isolated STB may represent a distinct phenotype. PET/CT shows promise 
for assessing disease burden and warrants further evaluation.
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Tuberculosis (TB) and COVID-19 are both respiratory diseases, and understanding 
their interaction is important for effective co-infection management. Although 
some studies have investigated TB and COVID-19 co-infection in terms of immune 
responses, microbial dysbiosis in such cases remains unexplored. In this study, 
we understand the interface between TB and COVID-19 by systematically inspecting 
the microbial composition of sputum samples collected from four groups of 
individuals: TB only, COVID-19 only, and both TB and COVID-19 (TBCOVID) infected 
patients, and uninfected group (Controls). Besides metagenomic analysis of the 
microbiome of these sputum samples, we also performed whole-genome sequencing 
analysis of a subset of TB-positive samples. Different bioinformatic analyses 
ensured data quality and revealed significant differences in the microbial 
composition between Control vs disease groups. To understand the effect of 
COVID-19 on TB, we compared TBCOVID vs TB samples and observed (i) higher read 
counts of TB-causing bacteria in the TBCOVID group, and (ii) differential 
abundance of several taxa, including Capnocytophaga gingivalis. Functional 
profiling with PICRUSt2 revealed elevated pathways, including the pulmonary 
surfactant lipid metabolism pathway (with a fold change of 7.46) in the TBCOVID 
group. Further clustering of these pathways revealed a sub-cluster of 
individuals with adverse treatment outcomes. Two individuals in this sub-cluster 
had a respiratory pathogen, Stenotrophomonas maltophilia-knowing such 
information on key respiratory pathogens in a patient can help personalize the 
patient's antibiotic regimen. Overall, our study reveals the effect of COVID-19 
on the airway microbiome of TB patients and encourages the use of 
co-microbial/co-pathogen profiling to personalize TB treatment.
[bookmark: _GoBack]IMPORTANCE: The community of microbes in an individual's airway tract can play a 
complex role in respiratory diseases like tuberculosis (TB) and COVID-19. 
Although changes in microbial composition in TB and COVID-19 patients have been 
studied separately, we present a first-of-its-kind investigation of the 
airway-tract microbiome of individuals simultaneously infected with TB and 
COVID-19 pathogens. Our results highlight that co-infection with COVID-19 in TB 
patients alters the abundance of certain bacterial species and their related 
pathways. For instance, Capnocytophaga gingivalis is abundant in co-infected 
patients, but not in TB-only patients. This species and other differentially 
abundant species we identified in the co-morbid condition, if replicated in 
independent cohorts, can help explain how COVID-19 could exacerbate the severity 
of lung infection in TB patients. Our study also stimulates future longitudinal 
studies using expanded data sets to understand the role of concomitant pathogens 
and assess whether adjusting the antibiotic regimen accordingly can improve TB 
treatment outcomes.
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In mycobacteria, the F1Fo-ATP synthase enzyme comprises five polypeptide chains 
(Chain α, β, γ, ε, δ) and three subunits (Subunit a, b, and c), respectively. 
ATP is fundamental for the survival and growth of mycobacterial strains. In 
tuberculosis, this enzyme survives in harsh conditions like hypoxia, 
fluctuations in pH, and low nutrition in the host, further coercing it to enter 
the dormant state. Depletion of ATP stopgap the mycobacterial strains strenuous 
to survive. The discovery of Bedaquiline in 2012 has validated mycobacterial ATP 
synthase as a substantial target to combat resistance developed in mycobacterial 
strains. Recent research work done against mycobacterial ATP synthase provides a 
platform for a better understanding of structural features of chemical compounds 
and targeting unique epitopes of the ATP synthase enzyme in designing novel 
therapeutics against tuberculosis. This article summarizes the structural 
organizations as well as the solitary epitopes present in mycobacterial F1Fo-ATP 
synthase. It also highlights its distinguished features from similar enzymes 
present in eukaryotes, fungi, and other bacterial species. Additionally, the 
present work reviews recent updates on various heterocyclic active chemical 
compounds designed as mycobacterial ATP synthase inhibitors for the treatment of 
tuberculosis till 2025.
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Bacterial proteasomal activator (Bpa) is a regulatory particle of the 
Mycobacterium tuberculosis proteasome that facilitates the recruitment of 
substrates and their subsequent degradation by the 20S core particle. 
Substrate-bound structures of Bpa are unavailable, leaving its recruitment 
mechanism incompletely understood. Here, we use mass spectrometry and NMR to 
show that Bpa reversibly assembles into dodecamers from dimers/tetramers in a 
temperature-dependent manner in vitro, and map the oligomerization interfaces 
during assembly. To overcome the limitations posed by the poor solubility of 
natural Bpa substrates, we establish the DNA-binding domain of hTRF1 as a model 
substrate. We quantify the affinity and stoichiometry of the Bpa-hTRF1 
interaction using methyl-TROSY NMR, identifying a 12 Bpa subunit: 3 hTRF1 
binding ratio with micromolar affinity that is modulated by salt concentration. 
Our work maps the Bpa-hTRF1 interface at atomic resolution, identifies 
determinants of substrate engagement, and introduces a tractable substrate for 
dissecting proteasomal recognition in mycobacteria.
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Nausea and vomiting are commonly reported side effects of long-term linezolid 
therapy, which is indispensable for tuberculosis and osteoarticular infections. 
Since the mechanism underlying the development of nausea and vomiting during 
linezolid treatment is unknown, this study aimed to explore the mechanisms by 
focusing on the monoamine oxidase-inhibiting effect of linezolid.In vitro 
serotonin release assays were performed using QGP-1 cells as a surrogate for 
enterochromaffin cells exposed to linezolid, the monoamine oxidase inhibitor 
clorgyline, and the known emetogenic agent cisplatin. Serotonin concentrations 
in the solutions were measured using an enzyme-linked immunosorbent assay. 
Clorgyline and cisplatin were administered simultaneously with linezolid to 
elucidate the serotonin release mechanism and confirm the synergistic effects. 
The intracellular Ca2+assays using Fura‑2 were also performed to assess whether 
serotonin release is mediated by Ca2+‑dependent exocytosis.Linezolid exposure 
significantly increased serotonin release from QGP-1 cells in concentration- and 
time-dependent manners. Serotonin release also increased in the clorgyline 
exposure group, and the release of serotonin in the linezolid/clorgyline 
co-exposure group was higher than that in the single-exposure groups. In 
contrast, no significant serotonin release or synergistic effects were observed 
in the cisplatin/linezolid-exposed groups. The Ca2+assays demonstrated that 
linezolid exposure did not change intracellular Ca2+levels.Serotonin release was 
observed when QGP-1 cells were exposed to linezolid, an effect similar to that 
observed with the potent monoamine oxidase A inhibitor clorgyline. Furthermore, 
the Ca2+assays indicated that linezolid‑induced serotonin release occurs 
independently of Ca2+‑dependent exocytosis.
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Tuberculosis predominates in communities with multiple health and socioeconomic 
vulnerabilities. Tuberculosis diagnosis presents an opportunity for expanded 
health services to tuberculosis-affected households. We conducted a modified 
Delphi process to ascertain if and how expanded services should be offered to 
people with tuberculosis and their households. Purposively invited panellists 
were identified through professional networks and included researchers, service 
providers, policymakers and members of tuberculosis-affected communities. 
Panellists completed two online survey rounds. Round one sought to establish 
consensus on the perceived value of integration and capture diverse views on 
service integration priorities through free-text responses. Round two explored 
broad consensus statements (consensus defined as ≥75% agreement) developed from 
round one responses using Likert scales and country-specific priorities. 
Free-text responses were analysed using inductive thematic analysis. The 
percentage of panellists agreeing with each statement was calculated as a 
proportion of all responses, overall and by pre-specified subgroups of 
professional categories and WHO region. In round one, 223 panellists from 44 
countries indicated strong support for expanded and better integrated services 
for people with tuberculosis (98% agreement), and their household contacts 
(84%). In round two, 324 people from 68 countries reached consensus on key 
motivations for service integration. These included improved tuberculosis 
treatment and other health outcomes among people with tuberculosis, and 
increased tuberculosis screening and preventive treatment uptake among contacts. 
Almost all (>99%) panellists agreed that people with tuberculosis should be 
routinely screened for relevant non-tuberculosis conditions, but only 69% 
thought this was appropriate among household contacts. There was consensus (93%) 
that population-wide tuberculosis screening should be integrated with other 
disease screening. Multiple, often context-specific, considerations for 
implementation were highlighted. Integrated tuberculosis screening and care is 
highly valued by global tuberculosis experts. This international consensus 
provides a strong mandate for research evaluating the feasibility and 
effectiveness of integrated tuberculosis service delivery and further policy and 
guideline development.

Copyright: © 2026 Calderwood et al. This is an open access article distributed 
under the terms of the Creative Commons Attribution License, which permits 
unrestricted use, distribution, and reproduction in any medium, provided the 
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PURPOSE: Tuberculosis remains a major global public health problem. Adherence to 
antituberculous treatment is essential to prevent disease transmission and the 
emergence of multidrug-resistant tuberculosis. This study aims to evaluate 
adherence to first-line antituberculous medications in the United States.
METHODS: A retrospective cohort study was conducted using data compiled in the 
Merative MarketScan commercial and Medicaid claims databases from 2016 to 2022. 
High adherence was defined as a proportion of days covered of ≥80% over a 
6-month follow-up period. The study included patients with prescription claims 
for all 4 first-line antituberculous medications: isoniazid, rifampin, 
ethambutol, and pyrazinamide. Patients without continuous enrollment for 6 
months prior to treatment initiation were excluded.
RESULTS: The final cohort included 168 Medicaid patients and 257 commercially 
insured patients. The lowest adherence was observed for isoniazid (Medicaid, 
45.8% [95% CI, 38.1%-53.7%]; commercial plans, 50.2% [95% CI, 43.9%-56.5%]), 
followed by rifampin (56.6 % [95% CI, 48.7%-64.2% in Medicaid). Higher adherence 
was observed for ethambutol (Medicaid, 71.4% [95% CI, 63.9%-78.1%]; commercial, 
68.9% [95% CI, 62.8%-74.5%]) and pyrazinamide (Medicaid, 67.3% [95% CI, 
59.6%-74.3%]; commercial, 71.6% (95% CI, 65.7%-77.0%]).
CONCLUSION: Adherence to first-line antituberculous medications remains 
suboptimal. Higher rates of adherence to ethambutol and pyrazinamide may reflect 
better adherence during the intensive treatment phase compared to the 
continuation phase.
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Tuberculosis (TB) is a major cause of morbidity and mortality in children 
globally. This study developed models to describe population pharmacokinetics 
(PK) of pyrazinamide (PZA) and ethambutol (EMB) in children with TB with or 
without human immunodeficiency virus (HIV) coinfection. Ghanaian children with 
TB with or without HIV coinfection receiving first-line antituberculosis therapy 
for at least 4 weeks had blood samples collected at time 0 (pre-dose), 1-, 2-, 
4-, 8-, and 12-h post-dose. PZA and EMB concentrations were quantified using 
liquid chromatography tandem mass spectrometry. Nonlinear mixed-effects models 
were applied to describe the population PK using Monolix2024R1. Maximum 
concentrations (Cmax) and 24-h area under the time concentration curve (AUC0-24) 
were compared to published values in adults. A total of 85 children (41 TB, 44 
TB/HIV) were included. The median (range) age was 5 years (0.3-14.5), and 61.2% 
were male. Median (range) doses for PZA and EMB were 31.6 (21.4-49.7) and 21.4 
mg/kg (14.3-34.2), respectively. PZA was best described using a one-compartment 
model and EMB by a two-compartment model. Allometric scaling improved both model 
fits. Children with TB/HIV coinfection had approximately 18.5% faster PZA 
clearance and 25% faster EMB clearance. Optimized dosing to achieve 
adult-equivalent exposures required higher-than-currently recommended doses, 
particularly among children in the lowest weight bands and those with HIV. The 
population PK of PZA and EMB was well described by the final models, but the 
higher-than-currently recommended doses needed to achieve adult-equivalent 
exposures raise concerns regarding risks for drug-associated toxicities and will 
require further evaluation.
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Mycobacterium abscessus has emerged as a significant pulmonary pathogen 
characterized by its resistance to most first-line antimycobacterial drugs. 
Recent investigations have highlighted the clinical efficacy of including the 
oxazolidinone antibiotic linezolid in M. abscessus combination therapies, 
despite moderate resistance frequently being observed in patient isolates. Even 
with the potential usefulness of linezolid, the mechanisms that drive linezolid 
resistance in M. abscessus remain poorly understood. In several bacterial 
pathogens, including Mycobacterium tuberculosis, ATP-binding cassette (ABC) 
family proteins of the F subtype (ABC-F) have been found to confer antibiotic 
resistance to ribosome-targeting antibiotics, including linezolid. Here, we 
identified an M. abscessus ABC-F protein, MAB_2736c, that causes specific 
resistance to antibiotics that bind the 50S ribosomal subunit, including 
linezolid, macrolides, and chloramphenicol. These results demonstrate that 
targeting ABC-F proteins could help combat intrinsic resistance to several 
ribosome-targeting antibiotics in mycobacteria.
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Machine learning (ML) techniques offer a promising path for accelerating 
antibiotic discovery by computationally predicting and optimizing desirable 
pharmaceutical properties of molecules. One difficult case for drug discovery is 
tuberculosis (TB), the disease caused byMycobacterium tuberculosis, a bacterium 
with intrinsic resistance to many antibiotics. The unique outer membrane of M. 
tuberculosis, called the mycomembrane, is thought to contribute to intrinsic 
antibiotic resistance by establishing a permeability barrier. While recent ML 
works have attempted to predict the permeability of compounds through the 
mycomembrane, the scarcity of labeled data has led to approaches that struggle 
to generalize. In this work, we propose a robust two-stage model, 
MycoPermeNet-v2, to predict compound permeability through the mycomembrane of M. 
tuberculosis. MycoPermeNet-v2 fuses molecular descriptors with learned 
graph-based embeddings and incorporates Noisy Student self-disTillation (NST) to 
improve performance even when labeled data is limited. Compared to prior work, 
we achieve significantly higher performance (RMSE from 0.755 ± 0.024 to 0.719 ± 
0.021, adjusted p < 0.0001). We systematically evaluate the robustness of the 
overall model across different data split strategies, as well as the 
contribution of each component in the proposed feature fusion and NST framework. 
Furthermore, the interpretability analysis shows that the learned 
representations capture chemically meaningful features relevant to M. 
tuberculosis permeability. We show the generalizability of our approach over 
multiple models and physical chemistry property prediction tasks, demonstrating 
strong applicability in data-constrained molecular learning scenarios.
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New drugs are urgently needed to treat drug-resistant tuberculosis in 
combination regimens. Ganfeborole demonstrated bactericidal activity and good 
tolerability in clinical trials. In preclinical studies, ganfeborole showed 
embryofetal developmental effects, currently mandating highly effective non-user 
dependent contraception in women of childbearing potential. We conducted a Phase 
1, open-label, single-center, fixed sequence, 1-way drug-drug interaction (DDI) 
study in 20 healthy women of non-childbearing potential aged 18-65 years. The 
primary objective was to assess ganfeborole's effect at steady-state (20 mg 
daily) on single dose pharmacokinetics of ethinyl estradiol [EE] 0.03 
mg/levonorgestrel [LNG] 15 mg (Bayer). Endpoints were EE and LNG area under the 
plasma concentration-time curve extrapolated to infinity (AUC(0-inf)) and 
maximum concentration (Cmax). Unexpected fluctuations in individual EE and LNG 
plasma concentration-time profiles limited the number of acceptable endpoints 
for the analysis. Geometric mean ratios (GMR; EE/LNG+ganfeborole versus EE/LNG 
alone) and respective 90% confidence intervals (CI) for EE Cmax (0.96, 
0.85-1.09), LNG AUC(0-inf) (1.10, 0.98-1.23) and LNG Cmax (1.08, 0.97-1.19) met 
criteria for lack of DDI (90% CI 0.80-1.25). However, the GMR for EE AUC(0-inf) 
was 0.88, with 90% CI 0.55-1.41. While post-hoc analyses on partial AUCs (up to 
8 and 24 h) provided GMR 90% CIs within 0.80-1.25, a lack of DDI could not be 
concluded. No treatment-related adverse events were reported. Further 
assessments of potential DDI between ganfeborole and combined oral 
contraceptives are warranted. Future trials will maintain strict contraception 
requirements. Clinical Trial Registration: NCT06354257 (registration date: 
2024-04-03); EudraCT: 2023-507839-38-00.
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BACKGROUND: Tuberculosis remains a global health challenge, with sputum 
conversion serving as a critical indicator of treatment success during the 
intensive phase. This study aimed to identify factors associated with sputum 
smear non-conversion at the end of intensive phase treatment among patients with 
pulmonary tuberculosis.
METHODOLOGY: This case-control study utilized data from the National 
Tuberculosis Information Program (NTIP) Registry database between 2014 and 2019. 
Newly diagnosed pulmonary tuberculosis patients were included. The study 
comprised 322 cases of sputum smear non-conversion and 644 controls who achieved 
sputum smear conversion. Descriptive statistics and multiple logistic regression 
were used to analyze the data.
RESULTS: Factors significantly associated with sputum smear non-conversion 
included male sex (Adjusted Odds Ratio [AOR] = 1.57, 95% CI: 1.10-2.25), age 
35-59 years (AOR = 1.75, 95% CI: 1.19-2.59), age ≥ 60 years (AOR = 1.72, 95% CI: 
1.09-2.71), sputum AFB smear grading of 2+ (AOR = 2.74, 95% CI: 1.20-6.28) and 
3+ (AOR = 4.72, 95% CI: 2.14-10.43), and receiving treatment at a private 
hospital (AOR = 4.94, 95% CI: 2.34-10.44). In contrast, patients weighing ≥ 50 
kg at baseline treatment were less likely to experience non-conversion (AOR = 
0.72, 95% CI: 0.54-0.96).
CONCLUSIONS: Patients' sex, age, sputum acid-fast bacilli [AFB] smear grading, 
and private hospital access were significant risk factors for sputum smear 
non-conversion, while higher baseline weight appeared protective. Enhanced 
monitoring of high-risk groups could improve treatment outcomes.
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INTRODUCTION: The emergence of multidrug-resistant tuberculosis has eroded the 
gains made in the fight against tuberculosis. This review aims to provide 
current perspectives on the lineages of the Mycobacterium tuberculosis complex 
(MTBC) associated with drug-resistant tuberculosis (DR-TB) in Africa.
METHOD: Primary studies were retrieved from PubMed, AJOL, Scopus and Africa 
Index Medicus databases, including worldwide science and Bielefeld Academic 
Search Engine websites. Retrieved articles were imported into Rayyan.ai for the 
selection and screening process. The quality of included studies was assessed 
using the Joanna Briggs Institute (JBI) critical appraisal checklist for 
analytical and cross-sectional studies. Articles published between 2013-2023, 
studies conducted among humans with pulmonary DR-TB that reported MTBC lineages 
or species were included. On the other hand, studies that reported lineages or 
species in animals and studies conducted outside Africa were excluded. An Excel 
sheet was developed and used for data extraction by two independent reviewers, 
and the extracted data were compared and discrepancies resolved through 
discussion. Two independent reviewers assessed the risk of bias by applying the 
eight items on the JBI checklist to each of the included studies.
RESULT: A total of 491 articles were retrieved; however, 73 eligible articles 
were included in the final analysis after the selection and screening process. 
The characteristics of the selected studies show that the studies were from 21 
countries, and varieties of molecular methods (IS6110-RFLP, MIRU-VNTR-16, 
Spoiligotyping and whole genome sequencing) were used in the included studies. 
Of the included studies, 75% were assessed to have low risk of bias using the 
JBI checklist, indicating that the overall quality of evidence is moderate to 
high. Across the continent, L4 was the dominant lineage 51% (8244/16 172) 
associated with DR-TB infection, which was followed by L2 41% (6649/16 172), L3 
4.6% (741/16 172).
CONCLUSION: M. tuberculosis genotypes associated with drug-resistant pulmonary 
tuberculosis in Africa are L4, along with L2 and L3. The review included only 
studies published in the English language, and authors received no external 
funding for the review, authorship or publication.
PROSPERO REGISTRATION NUMBER: CRD42024512834.
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Zoonotic tuberculosis (TB) caused by Mycobacterium bovis (Mbo) is a neglected 
disease that hinders efforts to eradicate human tuberculosis. Developing a 
rapid, high-throughput diagnostic test to distinguish Mbo from Mycobacterium 
tuberculosis (Mtb) isolates could enhance global zoonotic TB diagnostics and 
surveillance. This study aimed to evaluate the ability of Fourier Transform 
Infrared Spectroscopy (FT-IRS), using the IR Biotyper® system, to differentiate 
clinical isolates of Mbo and Mtb. Two bacterial inactivation protocols, 
paraformaldehyde and heat, were tested using Mtb and Bacillus Calmette-Guérin 
(BCG) strains grown in liquid culture. While both methods allowed FT-IRS 
analysis, heat inactivation was preferred due to its ease of use and efficiency 
in biomass recovery. Subsequently, Mtb and Mbo isolates were analyzed using 
FT-IRS based on polysaccharides, proteins/carbohydrates, and lipids spectral 
regions, and the resulting spectra were used to construct sample classifiers 
employing machine learning algorithms. Linear Discriminant Analysis and a UPGMA 
dendrogram demonstrated clear separations between Mtb and Mbo, particularly for 
the polysaccharide spectra. Additionally, a classifier built and internally 
validated using artificial neural networks for the polysaccharide spectra 
achieved 99% accuracy in distinguishing Mbo and Mtb. Further FT-IRS analysis of 
few available Mycobacterium africanum (Maf) strains demonstrated its capacity to 
differentiate Maf from Mtb and Mbo, expanding its utility in regions where Maf 
is endemic. This is the first study to apply FT-IRS to distinguish tuberculous 
mycobacteria. FT-IRS proved to be a highly effective, rapid, and accurate 
diagnostic tool for differentiating the Mbo and Mtb strains evaluated in this 
study, with promising applications for other tuberculous mycobacteria such as 
Maf.
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BACKGROUND: Intravesical Bacille Calmette-Guérin (BCG) therapy is the standard 
treatment for non-muscle-invasive bladder cancer. Disseminated BCG infection 
occurs in fewer than 5% of patients, with skeletal involvement (i.e., 
tuberculous spondylitis) being reported in only 36 cases worldwide. Here, a 
77-year-old male with a history of BCG therapy for non-muscle-invasive bladder 
cancer developed L1/L2 osteomyelitis treated with percutaneous endoscopic 
transforaminal discectomy, debridement, and anti-tuberculous therapy. Twelve 
months later, however, the patient required, posterior instrumentation from 
T10-L5 and anterior column reconstruction at L1-2.
CASE DESCRIPTION: A 77-year-old male with a history of intravesical BCG therapy 
for non-muscle-invasive bladder cancer presented with a 2-month history of 
severe low back pain, focal lumbar tenderness, but no neurological deficits. He 
was afebrile and the C-reactive protein was elevated (3.0 mg/dL). The lumbar 
Magnetic resonance imaging (MR) demonstrated L1/2 spondylodiscitis with 
bilateral psoas muscle nodular lesions suspicious for abscesses. The computed 
tomography confirmed destructive changes at the L1 inferior endplate and a 
fracture line through the left L2 pedicle. The patient underwent a percutaneous 
endoscopic transforaminal discectomy with debridement. The tuberculosis 
Polymerase chain reaction (PCR) returning positive while TB interferon-gamma 
release assay (T-SPOT) remained indeterminate. Anti-tuberculous therapy 
(isoniazid, rifampicin, and ethambutol; pyrazinamide excluded due to 
Mycobacterium bovis natural resistance) was initiated for 9 months; the patient 
initially, clinically improved. However, progressive vertebral collapse with 
kyphotic deformity (11°- 37°) and bilateral posterior thigh pain developed 
during treatment. Twelve months later, the patient required, posterior 
instrumentation from T10-L5 with anterior column reconstruction at L1-2, plus 
the reinstitution of 6 months of additional anti-tuberculous therapy.
CONCLUSION: This represents the 37th case of BCG-associated tuberculous 
spondylitis worldwide. High clinical suspicion is required in patients with BCG 
therapy history presenting with spinal symptoms. Early recognition and 
appropriate treatment are crucial, though surgical intervention may be necessary 
for progressive deformity.
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Spinal tuberculosis (TB), also known as Pott's spine, remains a significant 
cause of spinal deformity and neurological compromise, particularly in endemic 
regions. Surgical correction of chronic deformities is associated with 
significant risks, including spinal cord injury. Intraoperative 
neurophysiological monitoring (IONM) has become an essential tool to minimize 
neurological complications. We report a case of an adolescent boy with 
longstanding thoracolumbar kyphosis due to spinal TB, where IONM identified true 
positive motor pathway compromise during deformity correction, despite 
intraoperative C-arm imaging confirming correct pedicle screw placement. Surgery 
was halted, and staged completion was planned. Postoperative neurological 
deficits confirmed the predictive validity of IONM. This case highlights the 
indispensable role of IONM in surgical decision-making, particularly in complex 
TB-related deformities where imaging alone may be insufficient to prevent 
neurological injury.
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BACKGROUND: Randomized trials comparing new vaccines against tuberculosis for 
use in neonates and infants, for whom Bacille Calmette-Guérin vaccination is 
established practice, are using tuberculosis infection as the primary endpoint 
in a non-inferiority design. Markers of tuberculosis infection have imperfect 
sensitivity and specificity. Flaws in the non-inferiority trial design typically 
bias towards non-inferiority, which may result in falsely declaring 
non-inferiority.
METHODS: We conducted a statistical simulation study to assess the impact of 
imperfect markers of tuberculosis infection on the interpretation of 
tuberculosis vaccine trials testing a non-inferiority hypothesis of an infection 
primary outcome in a two-arm randomized comparison. Data were generated in three 
2-year cumulative risk of tuberculosis infection scenarios (2%, 5%, and 8%). The 
specificity of tests of tuberculosis infection was assumed to range from 100% to 
85%, while the sensitivity was assumed to range from 100% to 64%. Log-binomial 
regression was used to estimate the relative risk of tuberculosis infection.
RESULTS: With 100% sensitivity and specificity, type I error and power were both 
approximately equal to the expected values (2.5% and 80%, respectively) in all 
three cumulative tuberculosis risk scenarios. With modest deviations from 
perfect sensitivity and specificity (95% for both), the risk of falsely 
declaring non-inferiority was 96.8%, 53.2%, and 27.8% in the 2%, 5%, and 8% 
cumulative tuberculosis risk infection scenarios, respectively.
DISCUSSION: Tuberculosis vaccine non-inferiority trials using an infection 
primary outcome must be designed and interpreted accounting for the specificity 
of the tools used to measure infection, otherwise they risk declaring 
non-inferiority by default.
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Multiple pulmonary nodules often raise concern for metastatic malignancy; 
however, the differential diagnosis is broad and includes infectious, 
inflammatory, granulomatous, vascular, and benign etiologies. Tuberculosis (TB), 
although uncommon, can present with multiple nodules that closely mimic 
metastatic disease on advanced imaging, requiring careful clinicoradiologic and 
microbiologic correlation. We describe a woman in her 50s who presented with 
dyspnea and new-onset heart failure, in whom imaging revealed mediastinal 
lymphadenopathy and bilateral pulmonary nodules concerning for malignancy. 
Evaluation was limited by concurrent COVID-19 infection, and CT-guided biopsy 
demonstrated necrotizing granulomas without evidence of malignancy or infection. 
She later re-presented with fever and productive cough, with imaging showing 
progression to cavitary lung lesions. Bronchoscopy was deferred due to high 
procedural risk, and sputum studies ultimately confirmed pulmonary TB by 
positive AFB smear and MTB PCR. She was started on standard antituberculous 
therapy and discharged with directly observed treatment. This case highlights 
the importance of maintaining a broad differential diagnosis when evaluating 
multiple pulmonary nodules and emphasizes the role of microbiologic testing in 
establishing the diagnosis when invasive procedures are not feasible.
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Mycobacterium bovis causes bovine tuberculosis (bTB), a chronic infectious 
disease with significant veterinary, public health, and economic consequences. 
The interferon-gamma (IFN-γ) assay is increasingly used alongside the Single 
Intradermal Comparative Tuberculin Test (SICTT) in Ireland's national bTB 
eradication programme, but age-specific patterns associated with IFN-γ 
positivity or post-mortem visible lesion detection (VLD) have not been fully 
characterised. This retrospective cohort study includes 267,674 SICTT-negative 
cattle tested with IFN-γ between May 2019 and December 2023 in high-risk Irish 
herds. Mixed-effects logistic regression models quantify associations between 
age and (i) IFN-γ positivity and (ii) VLD at slaughter among IFN-γ-positive 
cattle. Models adjust for sex, herd type, prior inconclusive SICTTs, number of 
prior 'risky' SICTT tests, and herd-level breakdown size (% of animals 
positive). Overall, 9.6% of SICTT-negative cattle test positive to IFN-γ. Our 
findings show that IFN-γ positivity increases with age, peaks in cattle aged 4-6 years, plateaus until 8 years, and declines thereafter. Relative to beef 
breeding herds, dairy, mixed, and 'other' herd types are associated with higher 
IFN-γ positivity, as is a history of prior inconclusive SICTTs, and fewer prior 
'risky' SICTT exposures. Among IFN-γ-positive cattle, 21.9% exhibit VLD at 
slaughter. VLD positivity shows a U-shaped relationship with age, highest in the 
youngest (0-2 years), reducing in cattle aged 2-4, then increasing linearly to 
oldest (>8 years) cattle. The VLD odds are approximately half in dairy herds 
compared with beef breeding herds and are elevated in herds in the largest 
quartile of breakdowns (>6.25% of animals positive). The interpretation of these 
results should consider that IFN-γ-positivity and VLD likely reflect different 
stages of bTB infection, with early immune responses detected ante-mortem and 
visible lesions at post-mortem representing later stage disease; the absence of 
visible lesions therefore does not exclude M. bovis infection. It appears that 
age-specific IFN-γ positivity and VLD in high-risk herds are likely shaped by 
production systems, prior risky SICTT exposures, and herd-level outbreak 
dynamics rather than simple cumulative risk. The IFN-γ testing helps to identify 
infected cattle missed by SICTT, particularly in the early infection or large 
herd breakdowns and serves to support targeted, risk-based deployment to 
optimize Ireland's bTB eradication programme.
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The World Health Organization (WHO) 2023 Mutation Catalogue for Mycobacterium 
tuberculosis is a crucial knowledgebase and tool for clinical interpretation of 
mutations associated with drug-resistant TB. However, the document's complexity 
and size pose challenges for many users. This study evaluated the potential of 
generative artificial intelligence (AI) models to facilitate natural language 
user interaction with the catalogue. This was a benchmarking study, not a 
clinical usability trial. Four prominent AI models-Google Gemini 2.5 Pro, OpenAI 
ChatGPT 4.1, Perplexity AI, and DeepSeek R1-were assessed through general test 
questions, mutation search and retrieval tasks using both full catalogue queries 
and antibiotic-specific tables, and the application of additional grading rules 
to score novel mutations. Performance was measured based on accuracy, 
completeness, clarity, source citation, and the presence of hallucinations. 
Google Gemini 2.5 Pro consistently demonstrated superior performance in 
accuracy, completeness, and avoidance of hallucinations across most evaluations, 
especially in general queries and large dataset searches. DeepSeek R1 excelled 
in applying grading rules to novel mutations and showed high accuracy in focused 
datasets, but exhibited some hallucinations. ChatGPT 4.1 was strong in clarity 
but lacked proper citations, and Perplexity AI showed variable performance with 
a higher frequency of hallucinations. The findings highlight the potential of AI 
tools to enhance the accessibility of complex knowledgebases like the WHO 
Mutation Catalogue, while emphasizing the need for rigorous benchmarking. While 
no model is yet suitable for direct clinical use, the results suggest that with 
further development, models like Google Gemini 2.5 Pro could form the basis of a 
custom AI agent to assist users in navigating this critical resource, ultimately 
contributing to improved TB control efforts.
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A middle-aged woman with uncontrolled type 2 diabetes mellitus presented with 
pain in the right arm for 1 year, multiple gradually increasing painful 
swellings across her right wrist for 6 months, and intermittent fever of 3 
months duration. She developed painful flexion and extension of the right ring 
and middle fingers as well as the right wrist. Physical examination revealed 
flexion contractures in the right and middle finger, mobile and non-tender 
axillary lymph nodes. Blood examination revealed an elevated erythrocyte 
sedimentation rate. An externally performed magnetic resonance imaging of the 
right wrist revealed multiple inflammatory swellings involving several tendon 
sheaths. A tendon sheath biopsy revealed multiple rice bodies within the tendon 
sheath. The tissue sample tested positive for acid-fast bacilli (AFB), and 
nucleic acid amplification test (NAAT/ Gene Xpert) result was positive. Chest 
radiography revealed bilateral infiltrates. The patient was initiated on 
anti-tubercular therapy with which she improved symptomatically.
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Tuberculosis and leprosy coinfection is increasingly rare even in endemic areas. 
We report a 70-year-old male presenting with fever and malaise. Pulmonary 
tuberculosis was suggested by chest computed tomography scan and confirmed on 
polymerase chain reaction testing of bronchial wash specimens. Skin punch 
biopsies were consistent with lepromatous Hansen's disease. After initiating 
isoniazid, rifampicin, pyrazinamide and ethambutol, he developed new 
erythematous patches and plaques on the lower extremities and required 
supplemental oxygen. Erythema nodosum leprosum was diagnosed. Intravenous 
hydrocortisone, dapsone and clofazimine were started, and clinical improvement 
and decreased inflammatory markers followed. The patient was discharged with a 
20-week course of prednisone and multidrug treatment for drug-susceptible 
pulmonary tuberculosis and leprosy. Concomitant Hansen's disease should be 
considered when treating patients for tuberculosis especially in areas where 
both are prevalent as different long-term multidrug regimens are required.
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Pulmonary tuberculosis (PTB) remains a major global health challenge, 
particularly in low- and middle-income countries where it contributes 
significantly to morbidity and mortality. Hemoptysis is a common complication of 
PTB and may result from a variety of mechanisms, including vascular involvement. 
Rasmussen aneurysm, a pseudoaneurysm of the pulmonary artery adjacent to a 
tuberculous cavity, represents a rare but potentially fatal cause of hemoptysis. 
We report a Malaysian patient with smear-positive PTB complicated by Rasmussen 
aneurysm, successfully managed with selective pulmonary artery embolization. 
This case highlights the importance of early recognition and advanced imaging 
with CT pulmonary angiography to establish diagnosis and guide therapy. In 
addition, we performed a comprehensive review of published reports and studies 
on Rasmussen aneurysm to emphasise the diagnostic challenges, summarise 
management strategies, and highlight why this entity remains underdiagnosed, 
particularly in resource-limited settings.
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We present a rare case of isolated gallbladder tuberculosis (GBTB) confirmed on 
histological diagnosis after a laparoscopic cholecystectomy for suspected 
chronic cholecystitis. GBTB remains an extremely rare form of extrapulmonary 
tuberculosis (EPTB) and is furthermore unlikely to be seen in isolation from 
miliary or other abdominal tuberculosis (TB). It accounts for less than 1% of 
all TB cases, with even rarer presentations in the absence of other TB infection 
within the body. Diagnosis is hence often overlooked if clinical suspicion is 
not present, or histopathology is not considered.
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Despite major advances in diagnosis and treatment, tuberculosis (TB) control-and 
ultimately elimination-will remain unachieved without a vaccine capable of 
preventing pulmonary disease and transmission. Bacille Calmette-Guérin (BCG), a 
live attenuated vaccine derived from Mycobacterium bovis and the only licensed 
TB vaccine, has been widely implemented because of its proven efficacy against 
severe childhood TB. However, despite global coverage approaching 90%, BCG 
provides limited and inconsistent protection against pulmonary TB in adolescents 
and adults, the populations that sustain transmission. In response, a diverse 
pipeline of novel TB vaccine candidates has emerged across multiple 
technological platforms. This review provides an updated overview of TB vaccines 
in clinical development. Currently, sixteen candidates are undergoing clinical 
evaluation, including four in active Phase 3 efficacy trials. This review also 
offers critical insights into challenges shaping late-stage TB vaccine 
development. We argue that evolving understanding of Mycobacterium tuberculosis 
infection-including heterogeneity within latent infection, the contribution of 
subclinical disease, and limitations of binary IGRA-based 
classification-necessitates reassessment of current efficacy endpoints. By 
examining prevention-of-disease (PoD), prevention-of-infection (PoI), and 
prevention-of-recurrence (PoR) strategies, we highlight the need for closer 
alignment between biological insight, trial design, and policy objectives to 
ensure that new vaccines advance TB elimination.
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INTRODUCTION: The authors aim to determine tuberculosis (TB) incidence and 
ascertain risk factors for TB in patients with stage 5 chronic kidney disease 
(CKD5) in the Singapore population.
METHOD: A retrospective cohort study of all stage CKD5 patients registered in 
Singapore's renal registry who developed active pulmonary and extra-pulmonary TB 
between 2012 and 2021, after their CKD5 diagnosis.
RESULTS: TB incidence among CKD5 patients was significantly higher compared to 
the general Singapore population, ranging from 279 to 630 per 100,000 CKD5 
population over the period from 2012 to 2021, versus 32.6 to 41.1 per 100,000 
general population during the same period. In univariable comparisons, 
statistically significant risk factors for development of TB disease in CKD5 
patients were: male sex (odds ratio [OR] 1.66, 95% confidence interval [CI] 
1.3-2.12, P<0.001), Malay ethnicity (OR 1.33, 95% CI 1.02-1.72, P=0.03) and 
reported history of "ever smoking" (OR 2.93, 95% CI 2.15-4.03, P<0.001). CKD5 
patients who were on any type of dialysis were also observed to have a 
significantly higher risk of developing TB disease, haemodialysis (OR 2.31, 95% 
CI 1.69-3.23, P<0.001), peritoneal dialysis (OR 2.53, 95% CI 1.46-4.23, P=0.001) 
or a combination of haemodialysis and peritoneal dialysis (OR 2.55, 95% CI 
1.63-3.95, P<0.001), compared to those who had not been initiated on dialysis. 
These factors remained significant in the multivariable models except ethnicity.
CONCLUSION: CKD5 patients have an increased risk of developing TB, particularly 
when certain risk factors are present, such as male sex or receiving dialysis. 
Clinicians should maintain a high degree of suspicion for TB in CKD5 patients 
with compatible clinical symptoms.
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The Coronavirus disease 2019 (COVID-19) spread all over the world and was 
accepted as a pandemic by the World Health Organization (WHO) on March 11, 2020. 
Lungs are predominantly affected by tuberculosis and COVID -19. The objective of 
the study was to assess the clinical features of COVID-19 in active tuberculosis 
(pulmonary and extra-pulmonary) and to identify the radiological and laboratory 
picture of COVID -19 in patients with active tuberculosis. A cross -sectional 
study was conducted by the Department of Respiratory Medicine, Himalayan 
Institute of Medical Sciences, among patients of active tuberculosis (pulmonary 
and extra-pulmonary) who presented to the General Outpatient Department (OPD) of 
the Respiratory Medicine Department. The questionnaire included questions on 
socio -demographic profile, clinical features, comorbidities, clinical history, 
any substance abuse and laboratory investigations. Data was analyzed by SPSS 
software version 21.0, while Chi-square test was used for categorical data 
analysis. The mean age of the study participants was 47.5±5.3 years (Range 
18-72). Males constituted the larger group (59.38%) as compared to females 
(40.63%). The prevalence of COVID-19/tuberculosis co-infection in the present 
study was 21.8%. Positive history of contact, bacterial culture, PCR, and 
CBNAAT, use of the drug, presence of cavity and pleural effusion on X -Ray, 
showed all remarkably higher chances (p< 0.05) of developing co-infection. The 
prevalence of COVID-19/tuberculosis co-infection in the present study was high. 
Significantly associated factors can help in identifying COVID -19 infection 
among tuberculosis patients. Therefore, it is recommended that screening for 
these factors should be done for all tuberculosis patients coming for treatment 
and Covid 19 vaccination.

DOI: 10.32592/ARI.2025.80.3.675
PMCID: PMC12936586
PMID: 41769300 [Indexed for MEDLINE]

84. Radiol Case Rep. 2026 Feb 21;21(5):2066-2070. doi: 10.1016/j.radcr.2026.01.082. eCollection 2026 May.

Atypical bone lesion of the fifth metatarsal bone in an HIV-positive patient: A 
challenging radiologic-pathologic correlation of tuberculous osteomyelitis.

Leguízamo-Isaza JM(1), Bermúdez LMO(1), Bermúdez IAB(1), Veloza MJ(1), 
Gómez-Ramírez R(1), Rapalino OMR(1).

Author information:
(1)Department of Radiology, Fundación Santa Fe de Bogotá University Hospital, 
Bogotá, Colombia.

Musculoskeletal tuberculosis (TB) represents a small fraction of extrapulmonary 
TB, accounting for only 1%-3% of cases. Involvement of the foot bones is 
exceedingly rare, particularly in adults, and often mimics neoplastic or 
pyogenic processes. Early diagnosis is challenging, especially in 
immunocompromised individuals, where radiologic findings can be atypical. We 
describe a 66-year-old HIV-positive male (CD4 count 17 cells/μL) who presented 
with progressive bilateral foot swelling. Radiography revealed a permeative 
osteolytic lesion with cortical thinning of the left fifth metatarsal bone. 
Ultrasound identified a complex fluid collection extending into deep soft 
tissues. MRI demonstrated marrow infiltration, cortical disruption, and an 
adjacent abscess with peripheral enhancement, raising suspicion for subacute 
osteomyelitis versus soft-tissue sarcoma. Surgical debridement and partial 
metatarsal resection were performed. Histopathology showed granulomatous 
inflammation with caseous necrosis, and cultures confirmed Mycobacterium 
tuberculosis. The patient declined antituberculous and antiretroviral therapy, 
opting for local management only. This case underscores the diagnostic 
complexity of tuberculous osteomyelitis in atypical locations and 
immunocompromised hosts. The multimodal imaging approach integrating 
conventional radiography, ultrasound, and MRI was pivotal in characterizing the 
lesion and guiding biopsy. Despite suggestive imaging findings, definitive 
diagnosis required histopathologic and microbiologic confirmation. Tuberculous 
osteomyelitis of the foot is a rare but important consideration in the 
differential diagnosis of aggressive bone lesions, particularly in HIV-positive 
patients. Radiologists play a critical role in early recognition, facilitating 
timely biopsy and appropriate management to prevent irreversible complications.
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This research introduces a study of a domain-specific intelligent assistant, 
TBAid, that is a conversational chatbot to assist with tuberculosis (TB) 
awareness and health advice. A structured rule-based system integrated with the 
Hugging Face Inference API using the Qwen/Qwen2.5-72B-Instruct large language 
model provides TB-focused responses to structured user queries. TBAid is 
designed to increase public awareness in low-resource and rural areas. It 
specifically targets communities with poor access to specialist consultations 
and medical report interpretation. A key novelty of the assistant is its 
dual-explanation capability, which can frame responses for a non-expert user 
(e.g., a patient) or provide a medically precise version for healthcare workers. 
This ensures answers are both accessible and clinically safe by remaining 
strictly domain-relevant. While the chatbot does not currently analyze images 
directly, its architecture is designed for future integration. It can accept 
predictive outputs from a separate, pre-existing CT-based TB classification 
model. It has a user interface written in HTML, CSS, and JavaScript, and can be 
deployed on GitHub as a static web app or a local Flask server. This framework 
enables real-time access and secure decision-making. It is modular, scalable, 
and can be integrated with AI-based medical diagnostics in the future.•Combines 
rule-based logic and conversational AI for domain-specific TB support.•Enhances 
accessibility through lightweight, local, and online deployments.•Supports 
modular expansion for integration with CT-based diagnostic outputs.
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Cervical tuberculous lymphadenitis (scrofula) is the most frequent form of 
extrapulmonary tuberculosis and may mimic malignant or other infectious 
conditions, especially in elderly patients or those with a prior oncological 
history. We report the case of an 88-year-old male with a history of treated 
lymphoma and chronic anticoagulation for atrial fibrillation, who presented with 
a rapidly enlarging cervical mass initially suggestive of malignancy. Cervical 
ultrasound revealed lymphadenopathies with no thyroid involvement. Fine-needle 
aspiration cytology (FNAC) excluded carcinoma and demonstrated caseous-purulent 
material. Microbiological and cytological analyses confirmed tuberculous 
lymphadenitis. Antitubercular therapy was initiated with progressive clinical 
improvement and no recurrence during follow-up. This case underscores the 
diagnostic challenges of scrofula, particularly in high-risk populations. FNAC 
is a valuable diagnostic tool, although repeat procedures or excisional biopsy 
may be required. Clinicians should maintain a high index of suspicion for 
tuberculosis in cases of atypical cervical lymphadenopathy to ensure timely 
diagnosis and treatment.
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Carbonic anhydrases in Mycobacterium tuberculosis are increasingly recognized as 
promising therapeutic targets in drug-resistant tuberculosis. In this study, a 
homology model of β-carbonic anhydrase was developed using the closely related 
Mycobacterium marinum sequence as a structural basis. A focused antituberculosis 
compound library was screened, identifying 2 ligands, F2686-0257 and F1011-1367, 
with strong binding affinities and distinct interaction patterns. Molecular 
dynamics simulations more than 100 ns confirmed stable backbones and conserved 
binding pockets, with F2686-0257 stabilized by aromatic anchoring and F1011-1367 
by polar interactions. Structure-activity relationship analysis highlighted 
rigid aromatic scaffolds, controlled molecular size, and balanced polarity as 
favorable features. In M marinum growth assays, F2686-0257 inhibited bacterial 
proliferation at 100 µM and enhanced rifampicin activity, whereas F1011-1367 
showed weaker inhibition without synergy. The compounds also showed favorable 
ADMET and drug-likeliness properties. These results support β-carbonic anhydrase 
as a viable target and provide scaffolds for the rational development of novel 
antitubercular agents.
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OBJECTIVE: To evaluate the impact of the coronavirus disease 2019 (COVID-19) 
pandemic on tuberculosis-related notifications and mortality in Brazilian 
children and young adolescents aged 0-14 years.
METHODS: We conducted an ecological study using interrupted time series analysis 
with data from DATASUS, a nationwide open-access database of the Brazilian 
health ministry. We compared the notification rates of overall active 
tuberculosis, laboratory-confirmed tuberculosis, miliary and meningeal 
tuberculosis and tuberculosis-related deaths between the pre-pandemic (January 
2008 to February 2020) and post-pandemic (January 2022 to December 2023) 
periods.
FINDINGS: Between 2008 and 2023, 43 216 tuberculosis notifications were recorded 
among children and young adolescents. The average annual notification rate per 
100 000 population rose from 5.75 pre-pandemic to 8.37 post-pandemic, a 45.6% 
increase. Children younger than 1 year consistently had the highest rates. 
Laboratory-confirmed tuberculosis notifications totalled 12 557, with rates 
increasing from 1.55 per 100 000 pre-pandemic to 3.01 per 100 000 post-pandemic 
(94.2% increase). The average annual notification rate for miliary and meningeal 
tuberculosis increased from 0.22 to 0.29 per 100 000 (31.8%), and for 
tuberculosis-related deaths from 0.09 to 0.14 per 100 000 (55.6%). In 2023, 
laboratory-confirmed tuberculosis and miliary and meningeal forms had the 
highest rates (3.37 and 0.33 per 100 000, respectively), while deaths were the 
second highest on record (0.15 per 100 000).
CONCLUSION: COVID-19 disruptions to tuberculosis services led to increased 
tuberculosis notification rates among Brazilian children and adolescents after 
the pandemic, due to higher transmission following a period of underdiagnosis. 
This setback hinders progress towards the End TB Strategy goals.
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OBJECTIVE: To identify spatiotemporal patterns and clusters of tuberculosis (TB) 
in Brazil between 2001 and 2023, assess the impact of the COVID-19 pandemic on 
TB trends, and provide recommendations for targeted interventions.
METHODS: This ecological study analyzed secondary data from Brazil's Notifiable 
Diseases Information System (known as SINAN), which covers all confirmed TB 
cases during the study period. Three main indicators were analyzed: TB incidence 
and two treatment outcomes - cure and loss to follow up. Spatiotemporal cluster 
analysis was conducted using the Emerging Hot Spot Analysis tool in ArcGIS Pro 
2.8 (Esri, Redlands, CA, USA), based on the Getis-Ord Gi* statistic.
RESULTS: An average of 74 057 TB cases were reported annually. TB incidence 
declined until 2016 but increased afterward, peaking in 2023. Cure rates 
declined after 2016, especially following the COVID-19 pandemic, while the rates 
of loss to follow up increased. Hot spots for incidence and loss to follow up 
were concentrated in the North, Southeast, and Central-West regions. The South 
region showed cold spots for cure and loss to follow up. These spatial trends 
revealed persistent regional disparities in TB outcomes that are closely related 
to indicators associated with socioeconomic status and access to health care.
CONCLUSIONS: TB continues to present critical public health challenges in 
Brazil, particularly since the COVID-19 pandemic. Spatiotemporal analysis 
revealed significant regional clusters of TB burden. Strengthening surveillance 
systems and improving early diagnosis and treatment adherence strategies, 
especially in high-burden regions, are essential to mitigate the post-pandemic 
resurgence of TB and to achieve the World Health Organization's goal of 
eliminating TB by 2035.
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BACKGROUND: Pulmonary tuberculosis (PTB) remains a significant global health 
challenge, necessitating a deeper understanding of genetic factors influencing 
susceptibility. This study investigates the association between five specific 
polymorphisms in the nitric oxide synthase 2 (NOS2) genes (rs7215373, rs2297518, 
rs2274894, rs1800482, and rs9282799) and the risk of developing PTB.
METHODS: Utilizing a case-control design, we analyzed genetic samples from 150 
PTB patients and 150 matched healthy controls. Genotyping was conducted using 
amplification refractory mutation system-polymerase chain reaction (ARMS-PCR) 
methods. Statistical analyses, including logistic regression and Hardy-Weinberg 
equilibrium tests, were performed to assess the associations between NOS2 
polymorphisms and PTB risk.
RESULTS: Our findings indicate that the rs7215373 and rs2274894 polymorphisms 
had no significant association with the risk of PTB. rs2297518 in the allelic 
model significantly reduced the risk by 0.50 against the occurrence of PTB (p = 
0.041). rs1800482 polymorphism in the Codominant 2 (p = 0.041), recessive (p = 
0.043), and allelic (p = 0.007) models reduced the risk of PTB by 0.85, 0.80, 
and 0.75, respectively. However, our results in examining the rs9282799 
polymorphism showed that, contrary to previous results, the Codominant 1 (p = 
0.009), dominant (p = 0.005), overdominant (p = 0.012), and allelic (p = 0.004) 
models increased the risk of PTB by 3.80, 3.75, 3.78, and 3.49, respectively.
CONCLUSION: These results suggest that specific NOS2 gene polymorphisms may play 
a role in modulating the immune response to Mycobacterium tuberculosis, 
highlighting their potential as biomarkers for PTB risk assessment. Further 
research is warranted to elucidate the underlying mechanisms and to explore the 
implications for targeted prevention strategies in high-risk populations.
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Hydatid disease, caused by various Echinococcus species, is endemic in 
developing countries and most commonly affects the liver and lungs. 
Approximately 7.4% of cases involve intrathoracic extrapulmonary locations, with 
pleural involvement usually resulting from rupture of adjacent hepatic or 
pulmonary cysts. However, primary pleural hydatid cysts are extremely rare, 
representing less than 1% of extrapulmonary cases, and may cause compressive 
symptoms depending on size and location. Diagnosis is guided by serologic 
testing and imaging, while surgical excision remains the mainstay of treatment. 
A 26-year-old Middle Eastern female presented to the emergency department with 
exertional dyspnea, right-sided pleuritic chest pain, low-grade fever, and night 
sweats. Physical examination revealed decreased breath sounds, dullness to 
percussion, and increased tactile fremitus on the right side, while imaging 
confirmed a moderate-to-large right pleural effusion with adhesions and 
fibrinous strands. Laboratory tests showed a lymphocytic exudative effusion with 
elevated adenosine deaminase, initially suggesting tuberculous pleuritis. 
However, negative cultures and positive anti-Echinococcus antibodies redirected 
the diagnosis to hydatid disease. Video-assisted thoracoscopic surgery (VATS) 
revealed dense adhesions and granulomatous inflammation on biopsy. Due to 
restricted lung expansion, right thoracotomy was performed, excising a cystic 
mass from the mediastinal pleura. Histopathology confirmed a hydatid cyst. The 
patient recovered well and was discharged on oral Albendazole. This case 
emphasizes the rarity of primary pleural hydatid cysts, the diagnostic 
challenges they pose, and the importance of considering parasitic infections in 
pleural effusions for timely surgical and medical management.

© 2026 The Author(s). Clinical Case Reports published by John Wiley & Sons Ltd.

DOI: 10.1002/ccr3.72156
PMCID: PMC12936709
PMID: 41767082

92. Clin Case Rep. 2026 Feb 28;14(3):e72165. doi: 10.1002/ccr3.72165. eCollection 
2026 Mar.

A 9-Year-Old Boy With Right-Sided Extrapulmonary Drug-Resistant Tuberculosis 
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Diagnosing extrapulmonary and drug-resistant tuberculosis in children is 
challenging. Early recognition and treatment improve outcomes and reduce 
transmission. In this 9-year-old boy, diagnosis of drug-resistant subphrenic TB 
required a high index of suspicion, appropriate diagnostic testing, and timely 
initiation of second-line anti-tuberculosis therapy.
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Tuberculosis (TB) remains a major global health challenge, particularly in 
high-burden, resource-limited settings. Community-Engaged Clinical Governance 
(CE-CG) has emerged as a promising framework for strengthening accountability, 
adherence, and continuity of care by integrating clinical governance and 
community participation. This study examined the alignment between CE-CG 
implementation and TB treatment outcomes in the rural Eastern Cape, South 
Africa, using patient data from 2018 to 2020. Descriptive statistics, 
correlation analysis, and explanatory machine-learning models (logistic 
regression, random forest, and decision tree) were applied to address distinct 
research objectives, along with scenario-based projections. CE-CG was 
retrospectively operationalized as a binary programmatic indicator reflecting 
periods of structured governance implementation, including community health 
worker tracing, digital adherence monitoring, integrated TB-HIV care, and 
governance dashboard oversight. Machine-learning models were intentionally used 
as explanatory tools rather than predictive models to assess the internal 
coherence of the CE-CG framework. The observed perfect classification 
performance reflects deterministic alignment between governance implementation 
and treatment outcomes within this cohort rather than generalizable predictive 
accuracy. Treatment success improved substantially over the study period, 
increasing from 41.6% in 2018 to 68.3% in 2020. Scenario-based projections 
indicate that under a slow intervention trajectory (3.5% annual growth), 
treatment success would reach only 76.6% by 2030. In contrast, a sustained 
governance strategy (5.34% annual growth) could achieve the World Health 
Organization (WHO) target of 95%. Correlation analysis revealed a perfect 
positive association between CE-CG and treatment success, which was interpreted 
as an artifact of retrospective coding rather than a causal effect. Loss to 
follow-up and multidrug-resistant TB demonstrated weaker associations with 
outcomes, while extensively drug-resistant TB remained negatively associated. 
Overall, the findings support CE-CG as a policy-relevant, programmatic framework 
for strengthening adherence, retention, and accountability in high-burden rural 
TB settings. Embedding CE-CG within TB programmes offers a sustainable pathway 
toward achieving the WHO treatment success targets and accelerating progress 
toward TB elimination.
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INTRODUCTION: Nepal has a persistently high burden of tuberculosis. Despite 
implementation of multiple interventions by the National tuberculosis Program, 
Nepal is not on track to achieve many of WHO's End tuberculosis Strategy 
targets.
METHODS: The National tuberculosis Control Centre developed a Google Sheet with 
key indicators to monitor the tuberculosis -Free Initiative across 
municipalities. Focal points recorded real-time data, ensuring transparency. 
National tuberculosis Control Centre compiled, analyzed, and interpreted the 
data to track progress, evaluate program outcomes, and support future planning.
RESULTS: The tuberculosis-Free Initiative achieved significant results in 
implementing municipalities. A total of 112 END TUBERCULOSIS Committees were 
formed at the municipal level, with over 1,000 ward-level committees engaged in 
tuberculosis microplanning. More than 56% of municipalities mobilized 
community-led monitoring groups, and 16 municipalities conducted annual social 
audits. tuberculosis-Free Volunteers facilitated screening in 53 municipalities. 
In 2023, innovative case-finding methods contributed significantly. The sputum 
courier system identified 1,790 Pulmonary bacteriologically confirmed 
tuberculosis cases, 554 cases were diagnosed via screening camps and 
door-to-door visits, and 222 cases through Primary healthcare centre Outreach 
Clinics. Additionally, 23 patient support groups, 32 youth groups, and 32 civil 
society organizations were mobilized, strengthening community participation. 
These efforts highlight the tuberculosis-Free Initiative's impact on enhancing 
case detection, community engagement, and tuberculosis control strategies.
CONCLUSIONS: Developing local level ownership and accountability in the national 
tuberculosis response, ensuring high quality implementation through robust 
monitoring and evaluation, and generating and sustaining local resources, 
requires strong government leadership, advocacy, and capacity building. Within 
the implementing teams by the stakeholders, frequent initiative reviews, 
coaching, and mentoring support.
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An Fc receptor and IgA functional signature identifies TB disease in children 
living with HIV.
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BACKGROUND: Tuberculosis (TB) is a leading cause of morbidity and mortality 
among children living with HIV (CLHIV). Poor diagnostic performance is a 
significant contributor. Serological assays that determine levels of 
Mycobacterium tuberculosis reactive antibodies inconsistently detect TB. 
However, antigen-specific antibody Fc receptor engagement and effector functions 
are promising biomarkers of TB disease.
METHODS: This study evaluated serum from a well-characterized cohort of Kenyan 
CLHIV via two orthogonal approaches: 1) longitudinally following over the course 
of TB treatment and 2) assessing a cross-section with and without clinical TB 
disease. For each individual sample, 13 antibody functional properties against 8 
Mtb and 4 non- Mtb microbial antigens were measured and analyzed via univariate 
and multivariate machine-learning approaches.
FINDINGS: FcαR/CD89 immune complex formation with antibodies reactive to four 
Mtb antigens including ESAT-6 & CFP-10, FcψRI/CD64 associated with one Mtb 
antigen, and HIV gp120 IgA1 levels decreased during the intensive and 
continuation/consolidation phases of TB therapy. This antibody signature also 
highlighted treatment non-responsiveness and distinguished children with from 
those without TB disease with predictive capacity similar to Xpert.
INTERPRETATION: An Mtb and HIV reactive peripheral blood antibody functional 
signature of FcαR/CD89, FcψRI/CD64, and IgA1 has the potential to complement 
current clinical tools and those in development to diagnose pulmonary TB disease 
in CLHIV.
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INTRODUCTION: Tuberculosis (TB), a leading infectious cause of death, remains a 
global health challenge. Imaging is central to diagnosis and screening, while 
artificial intelligence (AI) is increasingly applied to chest X-rays (CXR) and 
computed tomography (CT). However, no bibliometric study has comprehensively 
mapped publication trends, collaborations, modalities, technological evolution, 
and emerging research hotspots in AI-driven TB imaging.
METHODS: Publications on AI-based TB imaging were retrieved from Web of Science 
(WoS) and Scopus (2000 to July 2025), and a bibliometric analysis was performed 
on English-language articles and reviews. CiteSpace and VOSviewer were used to 
analyze publication trends, international and institutional collaborations, 
imaging modalities, keyword co-occurrence networks, clustering, and influential 
papers.
RESULTS: A total of 556 publications were identified. Annual publication output 
increased rapidly, with a compound annual growth rate of 21.2 % from 2000 to 
2024. India and China led in output. CXR was the dominant imaging modality. 
Technological progress followed three phases: segmentation-based computer-aided 
diagnosis (CAD) systems, the deep learning revolution, and clinical deployment 
of AI systems. Keyword co-occurrence clustering identified major research 
domains, including "machine learning," "computer-aided detection," and 
"tuberculosis detection." Influential studies demonstrate a clear shift from 
algorithm development to large-scale screening validation and clinical use.
CONCLUSION: This bibliometric study reveals that AI in TB imaging has expanded 
rapidly, progressing from basic early CAD to clinically relevant deep 
learning-driven applications. CXR remains essential for large-scale screening. 
Future efforts emphasize interpretable and generalizable AI solutions to 
maximize global impact on TB diagnosis and control.
IMPLICATIONS FOR PRACTICE: The findings highlight the value of integrating 
AI-based imaging into clinical and public health practice. With international 
collaboration and technical support, CXR-based AI can facilitate TB detection in 
high-burden regions.
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INTRODUCTION: Nearly 300 million people globally require humanitarian 
assistance, primarily due to conflicts and complex emergencies (CE). Modern 
conflicts are increasingly prolonged, deadly and frequent, severely disrupting 
health systems and hindering the provision of quality tuberculosis (TB) care. 
Managing drug-resistant TB (DR-TB) in these settings is particularly 
challenging. War and post-war conditions could potentially amplify resistance. 
However, evidence on DR-TB in CE-affected countries remains scarce.
METHODS: A scoping review, including grey literature and consultation with 
implementing agencies, was conducted to analyse published experiences worldwide 
in delivering DR-TB care in CE.
RESULTS: The review included 16 peer-reviewed articles and 11 reports. Countries 
affected by war exhibit multiple risk factors for amplifying TB resistance. 
DR-TB management in CE is ongoing, yet diagnostic access is limited, with 
notification rates below 20% of estimated cases. Treatment success rates among 
those diagnosed are comparable to global averages. Innovative approaches, such 
as molecular tests, shorter regimens and patient-centred approaches, have 
achieved higher success rates. Information on vulnerable populations, including 
internally displaced persons, prisoners and children, remains minimal. Only one 
country had reliable information on DR-TB in prisoners (Iraq), accounting for 
one-third of the national resistant cohort. Most CE countries rely on external 
funding for DR-TB programmes.
CONCLUSIONS: Like in other infectious diseases, war significantly alters DR-TB 
dynamics in affected countries and bordering or refugee-hosting countries, 
threatening progress towards TB elimination and exacerbating the global 
antimicrobial resistance crisis. While innovations have improved the feasibility 
of DR-TB care in CE, access remains severely constrained. Identified risk 
factors, challenges and priorities underscore the need for expanded TB support 
and targeted research, particularly for vulnerable populations in CE scenarios.
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