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Interferon-induced transmembrane (IFITM) proteins underpin antiviral responses, 
yet their role in bacterial infections remains underexplored, particularly for 
parasites. We probed the role of IFITM1 in Mycobacterium tuberculosis (Mtb), 
Listeria monocytogenes (Lm), and Leishmania major infection using IFITM1 
knockout mice. Notably, IFITM1 was upregulated in murine and human macrophages, 
as well as in PBMCs during active tuberculosis (TB), subsiding with therapy. 
IFITM1 also accumulated in the lungs of outbred mice and macaques that 
progressed to TB. IFITM1-deficient mice displayed no differences in the acute 
phase; however, chronic Mtb infection revealed lower bacterial loads, mitigated 
lung pathology, dampened inflammatory cell recruitment, and decreased cytokines. 
IFITM1-/- macrophages curbed intracellular H37RV and HN878 growth, skewing 
proinflammatory cytokine (IL-1α, IL-1β, IL-6, and nitric oxide) production while 
phagosome maturation and autophagy remained unaffected. Furthermore, 
HN878-infected IFITM1-/- mice exhibited increased lung cell death by TUNEL 
staining, driving enhanced mortality. Lm similarly increased IFITM1 expression 
in macrophages, liver, and spleen. IFITM1-/- mice exhibited reduced early tissue 
burdens and serum IFN-γ, TNF, and IL-6, yet liver pathology escalated, driving 
mortality and suggesting dysregulated inflammation. These macrophages also 
limited intracellular Lm growth, with increased necrosis. By contrast, L. major 
footpad swelling and parasitic loads remained unaffected in knockout animals. 
Together, IFITM1 exacerbates TB and listeriosis pathology by calibrating 
inflammation against bacterial control, but plays no role in cutaneous 
leishmaniasis. These findings reveal IFITM1-specific contributions to bacterial 
but not parasitic infections, favoring disease tolerance.
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Tuberculosis (TB) continues to be a major public health concern. Thus, 
identifying individuals at risk of progression to active disease is important 
for community health but remains difficult. To address this issue, we analysed 
plasma proteomic data from the UK Biobank to investigate host protein signatures 
associated with TB. The size of the prospective cohort (~ 500,000) combined with 
deep proteomic analysis (2,920 plasma proteins) allowed us to perform analysis 
on 42 individuals diagnosed with TB either before or after sampling, alongside 
matched controls with no history of TB. Using this approach, we identified 
significantly differentially expressed proteins (e.g. CDCP1, GAST) in 
individuals affected by TB, suggesting proteomics alternations that precede 
clinical onset and persist years after diagnosis. Functional annotation of 
significant proteins indicated involvement of immune and signalling pathways 
associated with chronic inflammatory responses and host defence mechanisms. 
These findings help advance the understanding of TB pathology and offer the 
potential for use of specific plasma proteins in the development of point of 
care risk assessment and diagnostic tools.
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The risk of tuberculosis is increased after solid organ transplantation (SOT) 
and associated with morbidity and mortality. Pre-transplantation screening and 
treatment for tuberculosis infection (TBI) is recommended. Aims of this 
prospective cohort study were determining the prevalence of positive 
pre-transplantation interferon-gamma release assays (IGRAs), risk factors for a 
positive result, and describe TBI management. We included SOT candidates from 
2020 to 2023 at Rigshospitalet, Denmark with a pre-transplantation IGRA. Data 
were collected from records and the Danish Microbiology Database. Of 586 
patients, 564 (96%) had a pre-transplantation IGRA. Twenty-two (4%) had 
positive, 537 (95%) negative, and 5 (1%) indeterminate results. Risk factors for 
a positive IGRA were diabetes (14/480 (3%) without diabetes, 8/84 (10%) with 
diabetes, aOR 3.07, 95% CI 1.14-7.78), birth in other low-incidence countries 
(4/24 (17%) vs. 8/463 (2%), aOR 10.14, CI 2.48-35.95) or medium-/high-incidence 
countries (10/77 (13%), aOR 8.22, CI 3.11-22.43), and alcohol use (aOR 2.75, CI 
1.04-7.15). Seventeen patients had TBI; 16 (94%) treated with isoniazid for 6 
months, one (6%) with rifampicin for 4 months; treatment discontinued in one 
case. In conclusion, IGRA screening coverage was high. Positive IGRAs were 
associated with birth in other low- or medium-/high-incidence countries, 
diabetes, alcohol use. TBI treatment was well tolerated.
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Elucidating the evolution and epidemiology of Mycobacterium tuberculosis 
requires comprehensive characterization of its genomic diversity; however, 
short-read sequencing fails to resolve part of this variation. Here, we 
assembled 216 complete genomes from clinical isolates in the Valencia Region, 
Spain, using long-read sequencing. This dataset, mostly encompassing Lineage 4, 
provides a refined map of M. tuberculosis genetic diversity across evolutionary 
scales. Complete genomes uncover a median of 312 (-1 to 792) additional SNPs per 
pairwise comparison, revealing an estimated evolutionary rate 1.44-fold higher 
than that inferred from short-read mapping. This diversity is concentrated in 
discrete hotspots, particularly within the pe/ppe gene family, where gene 
conversion is a major driver of nucleotide diversity. While most PE/PPE epitopes 
remain highly conserved, suggesting strong purifying selection, some involved in 
vaccine candidates are affected by gene conversion, with unknown consequences. 
At the epidemiological scale, additional resolution is gained from SNPs 
previously masked and newly resolved indels and structural variation, refining 
genetic transmission networks. Finally, at the within-host level, the use of 
patient-specific reference genomes allows us to capture genuine diversity during 
infection, showing that previous approaches led to false positive calls. 
Together, these findings delineate the landscape of M. tuberculosis genomic 
diversity and provide a framework for more accurate inference of pathogen 
evolution, host-pathogen interactions, and transmission dynamics.
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Molecular detection of Mycobacterium orygis in lung tissues and lymph nodes 
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Bovine Tuberculosis (bTB) is a widespread infectious disease of human and 
domestic animals. The study aimed to molecular detection of mycobacteria in 
bovine lung tissue and lymph node samples using conventional and TaqMan qRT-PCR 
assay. Ninety-nine samples of lung tissue (n=90) and lymph nodes (n=9) were 
collected from cattle and buffaloes. All the collected samples were subjected to 
microscopic examination, samples were properly decontaminated with 0.75% 
hexadecylpyridinium chloride (HPC) before being inoculated on Middlebrook7H10 
media followed by PCR screening. In total, 26 isolates were obtained from 99 
tissue samples. Nineteen out of twenty six tissue samples tested positive for 
the hsp65 gene, indicative the genus Mycobacterium. However, out of nineteen 
genus positive isolates, six samples yielded M. orygis, and 8 samples yielded M. 
kansasii on culturing which were subsequently identified by species-specific 
PCR. Subsequently six M. orygis isolates were confirmed by the real time PCR 
having Cycle Threshold (CT) value between 18.43 to 34.74. Detection of M. orygis 
from lung tissue and lymph nodes is being reported using conventional and TaqMan 
qRT-PCR assay. The finding of current study provides evidence about the presence 
of non- tuberculous mycobacterial infection in lung tissue along with 
tuberculous mycobacteria may hamper in diagnosis of bTB reactor positive 
animals.
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PURPOSE: To quantify concordance between blinded PET-CT reinterpretation and 
EBUS-guided transbronchial needle aspiration (EBUS-TBNA) cytology for 
mediastinal lymph node staging in locally advanced NSCLC in a 
tuberculosis-endemic lower-middle income country (LMIC).
METHODS: Retrospective, single-institution blinded concordance study of 52 
consecutive Stage IIIA-C NSCLC patients. A nuclear medicine physician, blinded 
to all clinical data, reinterpreted deidentified PET-CT images. Patient-level 
agreement (any N2/N3 involvement) was assessed using Cohen's κ and McNemar's 
test. Among 75 PET-visible EBUS-sampled stations, SUVmax discriminative 
performance was evaluated by ROC. Candidate thresholds were applied to the 
patient-level classification to assess performance. Inclusion of nodal stations 
into radiotherapy volumes was also assessed.
RESULTS: Patient-level agreement was fair (κ = 0.26; 95% CI: 0.04-0.48) with 
strongly directional discordance: 18 patients were PET+/EBUS- versus 2 
PET-/EBUS+ (p < 0.001). PET-CT re-read specificity was 36%. Among sampled 
stations, confirmed malignant nodes had higher SUVmax than false-positives 
(median 8.8 vs. 5.4; p = 0.002; AUC 0.76). Applying the N2-derived threshold of 
≥ 5.8 to patient-level classification reclassified 9 patients, improving κ from 
0.26 (fair) to 0.43 (moderate) and specificity from 36% to 61%. Despite negative 
or absent cytology, 71% of false-positive and 84% of unsampled PET-positive 
stations were included in the radiotherapy clinical target volume.
CONCLUSION: In this TB-endemic cohort, PET systematically over-staged 
mediastinal disease, and PET positivity rather than tissue confirmation drove 
radiation volume design. An exploratory SUVmax threshold of ≥ 5.8 substantially 
improved patient-level concordance and needs further validation.
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BACKGROUND: Tuberculosis (TB) is still the most common cause of mortality among 
people living with HIV (PLHIV) worldwide. However, in Rwanda, no study has 
specifically assessed the survival and risk factors for mortality among patients 
with TB/HIV co-infection in urban settings such as Kigali city. This study aims 
to determine the survival probability and identify risk factors for mortality 
among patients with TB/HIV coinfection in Kigali City, Rwanda.
METHODS: A retrospective cohort study was conducted among 1,966 patients aged 
(≥ 15 years) with TB/HIV co-infection who were receiving antiretroviral therapy 
(ART) at the time of TB diagnosis and were enrolled at the initiation of 
treatment for drug-susceptible tuberculosis at 48 health facilities in Kigali 
between July 2019 and March 2024. Data were extracted from the e-TB system and 
patients' medical records. The survival probability up to 168 days was estimated 
via the Kaplan-Meier method. Cox proportional hazards regression was used to 
predict mortality. Statistical significance was set at p < 0.05.
RESULTS: The median age of the patients was 39 years (IQR: 33-46), and 66.0% 
were male. A total of 264 patients (13.4%, 95% CI: 11.9-15.0) died, and 78.8% of 
the deaths occurred within the first 56 days of follow-up. The overall survival 
probability was 86.6% (95% CI: 84.9-88.0). Significant predictors of mortality 
included age ≥ 45 years (adjusted hazard ratio [aHR] = 2.21; 95% CI: 1.18-4.11), 
no receipt of cotrimoxazole preventive therapy (CPT) (aHR: 1.65; 95% CI: 
1.29-2.13), the presence of comorbidities(including diabetes mellitus, 
hypertension, asthma, chronic liver disease, chronic kidney disease, malignancy, 
and other chronic illnesses) (aHR: 3.18; 95% CI: 2.27-4.45), no receipt of 
tuberculosis preventive treatment (TPT) (aHR: 1.87; 95% CI: 1.38-2.54), 
undernutrition (aHR: 2.72; 95% CI: 2.12-3.50), fair ART adherence (aHR: 1.89; 
95% CI: 1.25-2.87), low CD4 count < 200 cells/mm³ (aHR: 2.30; 95% CI: 1.74-3.05) 
and extrapulmonary TB (aHR: 1.62; 95% CI: 1.15-2.28).
CONCLUSION: Mortality among patients with TB/HIV-coinfected in Kigali remains 
high, particularly during the early treatment period. Predictors of mortality 
included older age, lack of TPT and CPT, comorbidities, undernutrition, fair ART 
adherence, low CD4 count and extrapulmonary TB. Increasing TB/HIV integrated 
care through improved adherence support, nutritional supplementation, 
comorbidity management, increased uptake of cotrimoxazole and TPT, and timely 
interventions are critical to reduce mortality.
CLINICAL TRIAL NUMBER: Not applicable.
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Development of a new vaccine for tuberculosis (TB) to replace the BCG vaccine 
has been hampered by the lack of a preclinical vaccine model that accurately 
reflects the genetic heterogeneity of the human population. We previously tested 
both Collaborative Cross (CC) and Diversity Outbred (DO) mice, which 
collectively reflect the genetic diversity of an outbred population, as models 
for preclinical vaccine testing. Using both CC and DO mice, we compared the 
ability of two different strategies to enhance BCG-mediated protection against 
Mycobacterium tuberculosis (Mtb). BCG::ESX-1Mmar is genetically modified to 
express the esx-1 region of Mycobacterium marinum. In contrast, the BCG/ChAd:TB 
strategy relies on boosting BCG-induced immunity using a chimp adenoviral 
vectored vaccine expressing the mycobacterial antigens Ag85A, TB10.4, and RpfB 
administered by the intranasal route. Both BCG::ESX-1Mmar and BCG/ChAd:TB 
vaccination strategies significantly protect mouse strains that were not well 
protected by BCG. Although both vaccination strategies were associated with 
reduced bacterial growth in CC and DO mice, bacterial control did not correlate 
with survival. Both BCG::ESX-1Mmar and BCG/ChAd:TB induced immune signatures 
after Mtb challenge in the tested CC strains that were previously associated 
with protection in traditional inbred mouse strains. Our findings established 
the use of both CC and DO mice as robust platforms that incorporate host genetic 
diversity for the preclinical evaluation of TB vaccines.
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The global health burden caused by Mycobacterium tuberculosis is aggravated by 
the emergence and spread of drug resistance. Mutations that cause drug 
resistance can have collateral effects that increase the vulnerability of 
downstream pathways to inhibition. Here, using genome scale CRISPR interference 
we identified collateral effects associated with different drug-resistant 
genotypes of M. tuberculosis. We demonstrate that drug resistance generated 
shared vulnerabilities in several overlapping functional pathways. Most 
drug-resistant strains were more sensitive to tRNA synthetase knockdowns than 
the parental drug-sensitive strain, highlighting the potential of tRNA 
synthetases as high-value drug targets. Additionally, the rifampicin-resistant 
mutant RpoB(S450L) had increased sensitivity to the dysregulation of sulphur 
metabolism due to transcriptional dysregulation. This increased vulnerability 
did not translate to all rpoB genotypes but was linked to predicted effects on 
transcriptional dynamics. Amongst clinical isolates, non-synonymous mutations in 
sulphur metabolism genes have evolved in a geographic lineage specific manner to 
mitigate fitness costs associated with the collateral phenotypes of drug 
resistance. Combined, our findings highlight the power of functional genomics in 
pinpointing highly vulnerable drug targets across drug-resistant strains.

© 2026. The Author(s).
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Primary mucocutaneous tuberculosis of the lower lip, without pulmonary or 
systemic involvement, is an uncommon presentation of cutaneous tuberculosis. The 
rare combination of lower lip swelling, vermilion border beading, gingival 
hyperplasia and nasal crusting, as seen in our adolescent patient further adds 
to the atypical nature of the disease while also highlighting diagnostic 
complexity. We therefore urge dermatologists to keep a high index of clinical 
suspicion and undertake relevant investigations to actively rule out 
tuberculosis especially in endemic areas in cases of chronic non-healing lip 
lesions.

© BMJ Publishing Group Limited 2026. No commercial re-use. See rights and 
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This study extends a classical within-host tuberculosis model by incorporating 
activated macrophages and T cells, thereby capturing key immune-regulatory 
processes during Mycobacterium tuberculosis infection. The resulting 
integer-order system is analysed for positivity, boundedness, disease-free 
equilibrium, local stability, and the basic reproduction number. The model is 
then reformulated as a Caputo fractional-order system and solved 
semi-analytically with the Laplace-Adomian Decomposition Method (LADM). 
Numerical simulations show that lower fractional orders strengthen memory 
effects, increase uninfected and activated macrophage levels, accelerate the 
decline of infected macrophages, and suppress bacterial growth. The simulations 
further show that stronger T-cell activity and higher macrophage activation 
improve bacterial control. These results indicate that fractional-order 
modelling provides a biologically richer system for studying immune memory, 
latency, and persistence in within-host tuberculosis dynamics.
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The COVID-19 pandemic led to significantly disrupted tuberculosis case detection 
and management. Additionally, overlapping symptoms, radiological findings and 
risk factors make differentiating tuberculosis and COVID-19 disease difficult. 
We conducted a prospective multicentre diagnostic accuracy study to determine 
sensitivity, specificity and operational characteristics of the Truenat MTB 
Ultima/COVID-19 assay, using a combined sputum plus nasopharyngeal swab 
specimen, in a single multiplex molecular assay. Participants were consenting 
adults with presumptive tuberculosis enrolled via convenience sampling from 
Uganda, Peru, South Africa, and India between August 2022 and December 2023. A 
microbiological reference standard of sputum GeneXpert MTB/RIF Ultra and culture 
was used for tuberculosis, whereas national RT-PCR was used for COVID-19. 
Wilson's score method was used to determine the sensitivity and specificity. Of 
1,928 participants enrolled, median age was 38 years (IQR 28-50), 359/1928 
(18.6%) previously had TB, and 287/1928 (14.9%) were HIV-positive. Overall 
prevalence of tuberculosis was 24.8% [95% CI 22.9-26.8%]. Prevalence of COVID-19 
was 3.8% [3.1-4.8%] overall, and 4.7% [3.1-7.0%] in those with confirmed 
tuberculosis. Overall sensitivity of Truenat MTB Ultima/COVID-19 for 
tuberculosis was 79.8% [95% CI 76.0-83.2%]. When comparing paired samples, 
Truenat MTB Ultima/COVID-19 had a 9.5% [6.5-13.1%] decreased sensitivity against 
sputum TB culture, compared to GeneXpert Ultra; (82.8% [78.9-86.1%] vs 92.4% 
[89.4-94.5%]). Overall specificity of Truenat MTB Ultima/COVID-19 for 
tuberculosis was 98.9% [98.2-99.3%]. For COVID-19 detection, sensitivity of 
Truenat MTB Ultima/COVID-19 was 64.4% [52.9-74.4%], with specificity of 99.2% 
[98.7-99.5%]. Although optimal diagnostic performance was not demonstrated, the 
potential and need for rapid development of tests that integrate tuberculosis 
diagnosis with detection of other relevant respiratory infections is 
highlighted. The study was registered on ClinicalTrials.gov (NCT05405296).
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BACKGROUND: Low- and middle-income countries face a significant dual burden of 
tuberculosis (TB) and cigarette smoking. Nevertheless, studies examining the 
prevalence and determinants of smoking status and frequency among people with TB 
(PWTB) are scarce in sub-Saharan Africa, including Lesotho. Therefore, this 
study evaluated the prevalence and determinants of smoking status and frequency 
among people with TB in Lesotho.
METHODS: Data on people with TB from the 2023 Lesotho Demographic and Health 
Survey were used in this study (n = 326). The data were adjusted for sampling 
weight, stratification, and cluster sampling design. The outcome variables were 
smoking status and smoking frequency (daily smoking and occasional smoking). The 
independent variables included socio-demographic factors, household 
characteristics, alcohol use, TB-related stigma, and mental health status. We 
evaluated the association between outcome and predictor variables using 
Pearson's chi-squared test and complex sample logistics regression. Statistical 
significance was set at a p-value < 0.05.
RESULTS: The prevalence of cigarette smoking among PWTB is 23.8%. The prevalence 
of daily and occasional smoking among PWTB is 17.3% and 6.5%, respectively. 
Being male (AOR = 107.48, 95%CI:22.65-510.03, p < 0.001), no media exposure 
(AOR = 3.65, 95%CI:1.43-9.30, p = 0.007), and alcohol use (AOR = 6.98, 
95%CI:2.21-22.05, p = 0.001) increased the odds of smoking among PWTB. Being 
male (AOR = 211.28, 95%CI:25.86-1725.91, p < 0.001), no media exposure 
(AOR = 3.95, 95%CI:1.27-12.26, p = 0.018), and alcohol use (AOR = 15.10, 
95%CI:3.36-67.89, p < 0.001) increased the odds of daily smoking among PWTB. 
Being male (AOR = 39.98, 95%CI:4.76-335.88, p = 0.001) increased the odds of 
occasional smoking among PWTB. Depression did not significantly influence 
smoking status of people with TB.
CONCLUSION: The prevalence of smoking among PWTB is high in Lesotho. Our 
findings underscore the importance of gender-sensitive tobacco use prevention 
and control interventions among PWTB, an inclusive and adequately funded 
long-term plan for best-practice anti-tobacco media campaign, and integrating 
management of substance use disorder into TB control policy and routine TB care 
in Lesotho.
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PURPOSE: Serpiginous-Like Choroiditis (SLC) is considered to be a subtype of 
tuberculosis associated uveitis and has been treated with either 6 or 9 months 
of Anti Tuberculosis therapy (ATT). However, ATT is associated with several 
adverse effects including an increased risk of ethambutol associated optic 
neuropathy. The aim of this study was to evaluate the effect of anti-tubercular 
therapy (ATT) duration (6 months vs ≥ 9 months) on treatment outcomes in SLC.
METHODS: A retrospective observational study of patients with SLC was conducted 
from two campuses of a tertiary care eye institute identified between January 
2015 - June 2024. Eligible patients had received at least 6 months of ATT and 
had a minimum follow-up of 12 months. Patients were grouped based on treatment 
duration (6 months and ≥9 months). Both groups were compared for the proportion 
of eyes experiencing recurrence after cessation of ATT, persistent inflammation 
at the end of therapy, the change in visual acuity from pre- to post-treatment 
and the effect of ancillary therapy and treatment modification during and after 
the course of ATT.
RESULTS: 209 eyes of 136 patients were included in the study, with Group 1 
(6-months ATT) comprising 129 eyes of 84 patients and group 2 (≥9-months ATT) 
having 80 eyes of 52 patients. No statistically significant difference was noted 
with respect to overall recurrence rates (p = 0.887), persistence of 
inflammation at the end of therapy between the groups (p = 0.74), and change in 
visual acuity (p = 0.34). Ancillary treatment at onset and treatment 
modification during and after ATT also did not demonstrate a statistically 
significant impact on these treatment outcomes (p > 0.05). In this study, 8 
patients were documented to develop systemic toxicity, and 2 patients developed 
ethambutol induced optic neuropathy.
CONCLUSION: Based on this study, there was no significant difference between 
eyes treated with 6 months and those treated with ≥9 months of ATT.
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INTRODUCTION: Tuberculous Meningitis (TBM) is an often lethal form of 
tuberculosis with damage to the brain resulting from a combination of direct 
effects from the causative pathogen M. tuberculosis and from the host 
inflammatory response. Cerebral infarction is frequent. Those who do survive 
often suffer severe neurological disability. The treatment regimen for TBM 
comprises 4 antitubercular drugs and anti-inflammatory glucocorticoids. The 
regimen has not changed for over 40 years.
AREAS COVERED: In this review we summarize recent clinical trials, supported by 
human pharmacokinetic studies and animal disease models, that have attempted to 
improve the current regimen for TBM, and highlight major trials due to report 
soon. A literature search of the National Library of Medicine (PubMed) July 
2019- October 2025 inclusive was performed to inform this update.
EXPERT OPINION: Efforts to intensify the antitubercular therapy arm (ATT) of TBM 
treatment have not yet demonstrated improvement in clinical outcomes, However 
there are large trials soon to report. It may be that to improve survival in 
TBM, it is not enhanced bacterial killing that is needed, but better modulation 
of the neuroinflammatory response of the host. Better understanding of the 
inflammatory mechanisms must be sought, to allow specific targeting of 
deleterious immune pathways.
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OBJECTIVES: Although treatment of latent tuberculosis infection (LTBI) is highly 
effective for preventing tuberculosis disease, diagnosis requires several steps. 
A care cascade is a helpful framework for identifying the clinical events 
necessary for successful LTBI treatment, yet the timing of progression through 
these events is poorly characterized. We calculated the timing of an LTBI care 
cascade and assessed whether timing was associated with increased cascade 
progression.
METHODS: We conducted an observational study through the Tuberculosis 
Epidemiologic Studies Consortium using electronic health records to calculate 
the timing of steps in the LTBI care cascade in the United States from 2020 
through 2022 (N = 693 254 patients). Using receiver operating characteristic 
curves, we identified optimal maximum times (OMTs) associated with cascade 
progression, and we calculated risk ratios to compare outcomes between patients 
who advanced above and below OMTs.
RESULTS: The median (IQR) time from most recent test order to test result was 3 
(1-4) days; from most recent test order to imaging order, 7 (4-18) days; from 
imaging order to treatment prescription, 17 (6-40) days; from treatment 
prescription to treatment start, 0 (0-1) days; from treatment start to treatment 
completion, 116 (103-120) days; and for the entire cascade, 150 (133-189) days. 
Risk ratios for cascade progression ranged from 1.10 to 2.81, demonstrating that 
patients completing steps below the OMTs showed marginally higher likelihoods of 
progression through the care cascade.
CONCLUSIONS: These findings highlight the importance of sustained follow-up and 
caution against early classification of patients as lost to care, supporting 
public health strategies for health systems, programs, health care providers, 
and care navigators that emphasize long-term engagement to maximize the 
preventive effect of LTBI treatment.
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Understanding the dynamics of multihost pathogens, such as Mycobacterium 
tuberculosis complex (MTC), requires considering not only host interaction 
patterns but also variation in infectiousness across species. Network analysis 
is a useful tool to assess contact structure and disease risk, but it often 
depends on invasive methods. Camera trapping offers a noninvasive alternative to 
build co-occurrence networks in complex communities. In this study, we applied a 
novel approach that integrates shedding into ecological networks, weighing links 
between species pairs according to their co-occurrence frequency and shedding 
capacity, to evaluate tuberculosis (TB) risk across 18 study sites in the 
Iberian Peninsula. At the community level, TB risk was positively associated 
with mean strength-out, a local centrality measure of the frequency of 
interspecific contacts and their infectious potential. Species-specific models 
revealed that community TB risk increased with the strength-out of wild boar, 
red deer, and cattle, and with the closeness of red fox and badger. Furthermore, 
the community TB risk was jointly explained by shedding-weighted connectivity 
and spatial aggregation of wild boar, whereas red deer mainly contributed 
through their local abundance. In contrast, shedding-weighted centrality of 
badgers, foxes, and cattle explained TB risk, suggesting that ecological and 
management factors may influence TB spread. We defined epidemiological scenarios 
according to latitude, population factors, and infection pressure. These 
findings highlight the importance of including host infectiousness in ecological 
network analyses, as well as combining centrality measures and population data 
to understand and manage TB risk in complex host communities, with potential 
applications to other wildlife diseases and multihost systems.
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BACKGROUND: Post tuberculosis lung disease (PTLD) is an increasingly recognized 
contributor of long-term morbidity among the estimated 155 million survivors of 
Mycobacterium tuberculosis disease. While a range of interventions may influence 
PTLD risk, the full spectrum has not been systematically reviewed.
METHODS: We conducted a scoping review following Joanna Briggs Institute 
methodology to identify interventions delivered during or after TB treatment 
with potential to affect PTLD outcomes. Embase was searched from inception to 
March 31, 2025, for seven intervention categories: host-directed therapy (HDT), 
therapeutic drug monitoring (TDM), inhaled pharmacotherapy, antimicrobials 
beyond TB treatment, treatment shortening, thoracic surgery, and 
microbiome-altering interventions. Outcomes were grouped into disability, lung 
function, radiology, biomarkers, and histopathology, and categorized as showing 
improvement, worsening, or no effect on PTLD.
RESULTS: Of 7,965 records screened, 87 studies were included. Most were small, 
uncontrolled, and designed to assess microbiological cure rather than post-TB 
sequelae. Radiology and unstructured symptom reports were the most common 
outcomes, while validated disability tools and advanced lung function measures 
were rarely used. Corticosteroids and several HDTs showed signals of 
radiological or spirometric benefit, but the findings were inconsistent. 
Doxycycline and metformin improved cavity resolution in small trials. Inhaled 
bronchodilators demonstrated short-term spirometric gains in two studies and a 
survival benefit in one retrospective cohort. Antifungals for chronic pulmonary 
aspergillosis improved symptoms, radiology, and inflammatory biomarkers, whereas 
evidence for antibacterial or NTM-directed therapy was lacking. TDM was 
associated with faster culture conversion in some studies but was not linked to 
PTLD-specific outcomes. Microbiome studies consistently reported reduced 
diversity and altered composition during TB treatment, but no direct 
associations with PTLD.
CONCLUSION: Evidence for interventions to prevent or mitigate PTLD remains 
sparse, heterogeneous, and largely incidental. High-quality studies using 
standardized, person-centered outcomes are urgently needed to guide care for TB 
survivors worldwide.
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BACKGROUND: Prompt detection and isolation of active Pulmonary Tuberculosis(PTB) 
are critical to prevent hospital transmission. In Ethiopia, evidence on PTB 
isolation practices in high-risk settings is limited. This study assessed the 
median time to isolation and factors associated with delays in a teaching 
hospital emergency department.
METHODS: All adult GenXpert-confirmed active PTB patients diagnosed in the 
emergency outpatient (acute care) department of a Yekatit 12 Hospital Medical 
College in Addis Ababa, Ethiopia, between November 2021 and March 2024, were 
included. Data were extracted from the electronic medical records database. 
Delay in isolation was defined as failure to isolate a patient suspected or 
confirmed to have infectious tuberculosis (TB) at the first point of contact in 
the study hospital (triage). The Multivariable analysis using the Cox 
proportional hazards model was used to determine the statistically significant 
predictors of delayed isolation of active PTB with P-values < 0.05.
RESULTS: Seventy-five patients with a mean age of 32 years were included. The 
median time to isolation for active PTB was two days (interquartile range: 1-4 
days). More than half (58.7%) of patients were isolated within two days. In the 
Multivariable Cox regression analysis, several factors were associated with a 
longer time to isolation: acute cough (Hazard Ratio, HR: 0.43; 95% CI: 
0.23-0.80), requirement for supplemental oxygen (HR: 0.46; 95% CI: 0.23-0.89), 
non-cavitary lesion on chest radiograph (HR: 0.46; 95% CI: 0.25-0.85), 
intravenous antibiotic use (HR: 0.46; 95% CI: 0.33-0.97), abnormal white blood 
cell count (HR: 0.27; 95% CI: 0.13-0.56), and weekend emergency department 
visits (HR: 0.46; 95% CI: 0.25-0.84).
CONCLUSIONS: This study found that clinical and laboratory factors, as well as 
the timing of hospital visits, were associated with delayed isolation of active 
PTB patients in the emergency department. These findings highlight key areas for 
improving timely isolation in the acute care setting.
CLINICAL TRIAL REGISTRATION NUMBER: The study is purely observational. Thus, the 
clinical trial registration number is not applicable.
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BACKGROUND: The double burden of tuberculosis (TB) and human immunodeficiency 
virus (HIV) remains a major global health challenge in the twenty-first century. 
Children (ages 0-15 years) are particularly vulnerable to TB-HIV co-infection, 
exhibiting higher morbidity and mortality rates than other age groups, with the 
burden especially pronounced in developing countries. Approximately 75% of 
global TB-HIV co-infections occur in Sub-Saharan Africa. This study aimed to 
assess the five-year survival status and identify predictors of mortality among 
TB-HIV co-infected children attending antiretroviral therapy (ART) clinics in 
public hospitals in Addis Ababa, Ethiopia.
METHODS: A facility-based retrospective cohort study was conducted in pediatric 
ART centers in Addis Ababa. A total of 241 TB-HIV co-infected children followed 
between January 1, 2019, and December 31, 2023, were included, with five-year 
survival outcomes recorded. Kaplan-Meier survival curves and log-rank tests were 
used to assess differences in survival among predictor variables. The 
independent effect of each predictor on time to death following TB diagnosis was 
estimated using Cox proportional hazards regression, with results expressed as 
adjusted hazard ratios (aHR) at a 5% significance level. To minimize overfitting 
due to the limited number of events, the final multivariable model included a 
parsimonious set of clinically and biologically relevant predictors.
RESULTS: Of the 241 children included, 35 (14.5%) died, yielding a crude 
mortality rate of 3.63 per 100 child-years (95% CI: 2.61-5.07) over 962.3 
child-years of follow-up. The estimated cumulative five-year survival rate after 
TB-HIV co-infection was 83.31% (95% CI: 77.51-87.73). Significant predictors of 
mortality included a CD4 count below the threshold level (aHR: 2.84; 95% CI: 
1.38-5.83), a history of opportunistic infections (aHR: 5.04; 95% CI: 
2.01-12.69), and fair/poor ART adherence (aHR: 5.69; 95% CI: 2.73-11.90).
CONCLUSION: The five-year survival rate of TB-HIV co-infected children in this 
study was consistent with reports from other low- and middle-income countries. 
Mortality was significantly associated with low CD4 counts, a history of 
opportunistic infections, and suboptimal ART adherence. These findings highlight 
the need for early identification of immunosuppressed children, and targeted 
interventions are essential to improve child survival.
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Tuberculosis (TB), a disease caused by Mycobacterium tuberculosis, remains one 
of the major causes of death from infection worldwide, with over a million 
associated deaths each year. The study of biomarkers for TB is critical for 
advancing our understanding and management of the disease. Biomarkers, defined 
as measurable indicators of biological states or conditions, are invaluable for 
the diagnosis, prognosis and treatment monitoring of TB. Clinical studies have 
provided critical knowledge on the matter but are also notoriously constrained 
by economical, ethical and sampling limitations. The use of animal models 
provides a simpler, more controllable, cost-effective setting with great 
potential for translation to humans. They also allow the evaluation of 
biomarkers within the respiratory compartment, when available, which is of 
particular interest due to the nature of TB pathogenesis. This Review focuses on 
the current landscape of TB biomarker discovery in several animal models, from 
invertebrates to large mammals. Here we summarize the basics of host-pathogen 
immune interaction, describe the main methodological approaches used and 
highlight the most substantial findings for each animal model studied. 
Furthermore, we discuss the advantages, challenges and limitations associated 
with species-specific differences in animal models. We conclude that integrating 
the data obtained from animal models and human studies is absolutely required to 
advance the TB field to accelerate the management of this disease.
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Heteroresistance (HR) in Mycobacterium tuberculosis-the coexistence of 
drug-susceptible and drug-resistant subpopulations within the same host-poses a 
major obstacle to effective tuberculosis (TB) diagnosis, treatment, and control. 
The primary objective of this study was to determine whether Oxford Nanopore 
Technologies (ONT)-based workflows could accurately detect heteroresistance and 
compare their performance. To achieve this, we first optimized ONT sequencing 
workflows using cultured isolates and TB-positive clinical sputum, identifying 
phenol-based DNA extraction with ligation library as the best-performing 
combination, though Kit-Ligation had the best performance in amplicon sequencing 
from culture. We then evaluated two enrichment strategies-amplicon sequencing 
and Adaptive sampling (AS)-using synthetic mixtures of drug-susceptible (H37Rv) 
and drug-resistant (DM97) strains at defined ratios. Amplicon sequencing 
achieved coverage > 4,000× across target genes and reliably detected resistant 
alleles at frequencies as low as 1%. AS enriched 14 resistance loci with 
~ 3-fold higher on-target depth compared to non-enriched nanopore whole-genome 
sequencing (WGS), enabling accurate detection of resistant subpopulations at 5% 
while retaining genomic context for lineage assignment. Together, these results 
demonstrate that, among the ONT workflows evaluated, nanopore amplicon 
sequencing provides superior sensitivity, whereas AS offers an intermediate 
approach, increasing depth while retaining some genomic context. These 
complementary approaches represent scalable strategies that could enhance TB 
heteroresistance detection and surveillance in high-burden settings.
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OBJECTIVES: Tuberculosis (TB) disproportionately affects low-income populations 
due to socioeconomic barriers. Conditional cash transfers (CCTs) are promising 
strategies to improve treatment adherence, reduce economic hardship, and enhance 
health outcomes. However, few studies have examined their cost-effectiveness, 
especially when combined with TB counselling. The objective of this study is to 
estimate the long-term epidemiological impact and cost-effectiveness of CCT with 
pre- and post-test TB counselling in South Africa.
METHODS: This analysis used results from a trial conducted in South Africa. 
Trial results on treatment initiation, treatment completion, and on-treatment 
mortality informed a transmission model of TB, where a CCT intervention with 
pre- and post-test TB counselling was offered to all adults diagnosed with 
drug-susceptible TB between 2025 and 2050. Epidemiological modelling results 
were combined with cost data to determine the cost-effectiveness of the 
intervention compared to business as usual (BAU) from the provider's 
perspective.
RESULTS: Universally applying the CCT intervention between 2025 and 2050 in 
South Africa would lead to a cumulative reduction of 5.1%(UI: 4.6-5.6%) incident 
cases and 9.5%(UI: 9.1-10.2%) deaths, compared to BAU. The incremental cost of 
the intervention was estimated at $80.4 USD per patient, leading to a total 
increase of 7.1%(UI:6.8-7.6%) in the TB budget and an ICER of $144.45 per DALY 
averted, making it cost-effective in South Africa, at a threshold of $3,314 USD.
CONCLUSIONS: CCT interventions with pre- and post-test counselling would be 
cost-effective in South Africa, leading to a long-term reduction in TB incidence 
and mortality.
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OBJECTIVES: The aim of this study was to evaluate the incidence, clinical 
presentation, risk factors, management, and outcomes of paradoxical reaction 
(PR) in central nervous system tuberculosis (CNS TB) in the United Kingdom.
METHODS: We conducted a retrospective cohort study in 20 UK hospitals, including 
all patients diagnosed with CNS TB between 2017 and 2022, with 12 months 
follow-up. Clinical, microbiological and imaging data were collected from 
patient records.
RESULTS: 229 adult patients without HIV were included and 19 patients with HIV 
in a subgroup analysis. 21% (49/229, 95% CI 16.3-27.3%) of patients developed PR 
which was associated with worse outcomes, including disability, longer 
hospitalisation, and neurosurgical intervention. Risk factors for PR included 
Mycobacterium tuberculosis positive cerebrospinal fluid, severe disease, and 
higher CSF neutrophils. 40% (20/50) of patients with PR received host directed 
therapy (HDT).
CONCLUSIONS: We present, to our knowledge, the largest cohort study of CNS TB 
from a high resource setting. We found a high incidence of PR associated with 
worse outcomes and variation in management. Our findings highlight the need for 
randomised controlled trials of HDT in PR which would most likely be conducted 
in high burden, low-resource settings, so should ensure sustainable access to 
HDT.
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BACKGROUND: Incarceration is a leading driver of tuberculosis in Latin America. 
Systematic screening in prisons may reduce tuberculosis burden, but optimal 
strategies and cost-effectiveness remain uncertain. We examined the 
population-wide health impacts and cost-effectiveness of systematic screening in 
prisons in Brazil, Colombia, and Peru, comparing different timepoints, 
frequencies, and screening algorithms.
METHODS AND FINDINGS: Using dynamic transmission models calibrated to Brazil, 
Colombia, and Peru, we simulated annual or biannual (twice-yearly) prison-wide 
screening, alone or combined with entry and exit screening from 2026 to 2035. We 
evaluated four algorithms: (1) symptom screening, (2) chest X-ray with 
computer-aided detection (CXR-CAD), (3) symptoms and CXR-CAD (follow-up testing 
if either is positive), and (4) GeneXpert Ultra (Xpert) with pooled sputum. 
Individuals screening positive then received individual Xpert. We projected 
impacts on within-prison and population-level tuberculosis incidence in 2035, 
along with discounted costs (2023 US dollars) and disability-adjusted life years 
(DALYs). Model projections showed that combined entry, exit, and biannual 
screening with CXR-CAD was highly impactful and cost-effective across countries, 
reducing tuberculosis incidence by 61%-87% in prisons and 18%-28% 
population-wide. Compared to only biannual CXR-CAD (the next best strategy), the 
incremental cost per DALY averted of adding entry and exit screening was $2,984 
(Brazil), $2,925 (Colombia), and $645 (Peru). Adding symptom screening to 
CXR-CAD marginally increased benefit and was only cost-effective in Peru's 
higher-incidence prisons. Biannual screening alone remained cost-effective at 
prison incidence levels well below national averages, as well as at far lower 
willingness-to-pay thresholds. In settings without CXR-CAD, pooled Xpert was an 
impactful, cost-effective alternative. Key limitations include the model's 
simplified representation of tuberculosis disease states and lack of 
stratification by age, gender/sex, HIV, or drug resistance.
CONCLUSIONS: These modeling results support immediate national-level adoption of 
prison-wide tuberculosis screening twice-yearly and at entry and exit, using 
CXR-CAD or pooled Xpert.
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Tuberculosis (TB) is prevalent in Uganda and overlaps with a high rate of HIV/TB 
coinfection. While nearly all hospital-based TB cases in Kampala, the capital of 
Uganda, show clear TB symptoms, 30% or more of undiagnosed TB cases found 
through active screening are asymptomatic. Additionally, the host risk factors 
for TB in Kampala cannot be distinguished from environmental risk factors. These 
TB-specific challenges are just part of the complexity, especially in areas with 
high HIV/AIDS burden. Data science techniques, especially Artificial 
Intelligence (AI) and Machine Learning (ML) algorithms, could help untangle this 
complexity by identifying factors related to the host, pathogen, and 
environment, which are difficult to explain or predict with 
traditional/conventional methods. In this project, we will use health data 
science approaches (AI/ML) to identify factors driving TB transmission within 
households and reasons for anti-TB treatment failure. We will utilize the 
computational resources at Makerere University and available demographic, 
clinical, and laboratory data from TB patients and their contacts to develop AI 
and ML algorithms. These will aim to: (1) identify patients at baseline (month 
0) unlikely to convert their sputum or culture results by months 2 and 5, thus 
at risk of failing TB treatment; (2) identify household contacts of TB cases who 
are at risk of developing TB disease, as well as contacts who may resist TB 
infection despite repeated exposure to M. tuberculosis. Achieving these 
objectives will provide evidence that data science methods are effective for 
early detection of potential TB cases and high-risk patients, thereby helping to 
reduce TB transmission in the community. The study protocol received approval 
from the School of Biomedical Sciences IRB, protocol number SBS-2023-495.

Copyright: © 2026 Nasinghe et al. This is an open access article distributed 
under the terms of the Creative Commons Attribution License, which permits 
unrestricted use, distribution, and reproduction in any medium, provided the 
original author and source are credited.
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During Mycobacterium tuberculosis (Mtb) infection, infected alveolar macrophages 
(AMs) initially up-regulate a nuclear factor erythroid 2-related factor 2 
(NRF2)-regulated cell-protective program, which is detrimental to host control 
and impedes AM activation, including MHC II expression. MHC II is critical for 
CD4+ T cell activation and host immunity during Mtb infection. We hypothesized 
that NRF2 regulates the MHC II pathway and AM antigen presentation to T cells. 
We found that NRF2 inhibits MHC II, but not MHC I, specifically in AMs, 
following Mtb infection in vitro and in vivo. NRF2 dampens Ciita and H2-Ab1 gene 
expression in uninfected AMs, and MHC II inhibition by NRF2 is retained 
following innate stimuli and IFNγ exposure. NRF2 expression in Mtb-infected AMs 
impedes their ability to activate ESAT6-specific CD4+ T cells. Thus, although 
NRF2 expression enhances cell-protective functions, it has the unexpected 
consequence of limiting innate-adaptive crosstalk, which can impair CD4+ T cell 
activation and host immunity during Mtb infection.

Copyright © 2026 The Author(s). Published by Elsevier Inc. All rights reserved.

DOI: 10.1016/j.celrep.2026.117397
PMID: 42241288

30. Arch Microbiol. 2026 Jun 4;208(8):419. doi: 10.1007/s00203-026-04983-7.

Multifaceted DosR proteins of Mycobacterium tuberculosis: emerging roles for 
tuberculosis control.

Sharma M(1), Sharma M(1), Sharma S(2).

Author information:
(1)DSKC BioDiscovery lab, Miranda House, University of Delhi, Delhi, 11007, 
India.
(2)DSKC BioDiscovery lab, Miranda House, University of Delhi, Delhi, 11007, 
India. sadhna.sharma@mirandahouse.ac.in.

Tuberculosis (TB) is an infectious disease induced by Mycobacterium tuberculosis 
(Mtb). TB continues to pose a significant global health concern owing to 
limitation in vaccination effectiveness, diagnostic accuracy, and extended 
treatment regimen that foster drug resistance. Mtb dormancy is a 
non-replicative, metabolically modified condition that enables the bacterium to 
survive inside host macrophages, resulting in latent TB infection for years. 
This survival strategy is activated by stressors like hypoxia and low pH, 
resulting in phenotypic drug resistance and the capacity to reactivate when the 
host's immune system is compromised. The Dormancy Survival Regulon (DosR 
regulon), a set of 48 genes, is specifically activated in response to hypoxia 
and several stressors associated with latent infection. These genes are crucial 
for maintaining redox balance, controlling ATP levels, and altering bacterial 
metabolism to ensure the extended life of Mtb during dormancy. This review study 
assesses the implications of the DosR regulon in the pathophysiology of Mtb, 
recognising it as a potential target for novel diagnostics, vaccines, and 
therapies. These proteins possess a vast array of antigenic epitopes, including 
HspX, Rv2004c, Rv0569, Rv1733c, Rv2627c, and Rv2628, which have considerable 
immunogenic potential in preclinical studies as recombinant BCG or subunit 
vaccines. These antigens are only expressed during the latent phase, making them 
possible indicators for differentiating between latent and active TB, as well as 
improving serodiagnosis. Therapeutic suppression of DosR proteins may obstruct 
the development of bacterial dormancy, possibly decreasing treatment duration 
and recurrence rates.

© 2026. The Author(s), under exclusive licence to Springer-Verlag GmbH Germany, 
part of Springer Nature.

DOI: 10.1007/s00203-026-04983-7
PMID: 42240825

31. FEBS Open Bio. 2026 Jun 4. doi: 10.1002/2211-5463.70263. Online ahead of print.

Time-restricted feeding prior to Mycobacterium tuberculosis infection reduces 
tissue CD4+ T cells with limited impact on bacterial clearance.

Gupta A(1), Yadav N(1), Das S(2), Reddy RRK(3), Sharma N(4), Suryawanshi AR(2), 
Maras JS(4), Nanda RK(1).

Author information:
(1)Translational Health Group, International Centre for Genetic Engineering and 
Biotechnology, New Delhi, India.
(2)Clinical Proteomics Laboratory, BRIC-Institute of Life Sciences, Bhubaneswar, 
India.
(3)ILS Mass Spectrometry Facility, BRIC-Institute of Life Sciences, Bhubaneswar, 
India.
(4)Department of Molecular and Cellular Medicine, Institute of Liver and Biliary 
Sciences, New Delhi, India.

The effects of time-restricted feeding (TRF) on immune responses during 
bacterial infection are not well-studied. Here, we subjected mice (6-8 weeks, 
male) to 8 h of TRF for 30 days and then infected them with a low dose of 
Mycobacterium tuberculosis (Mtb) H37Rv. During the first 15 days, TRF improved 
glucose tolerance with marginal weight loss. However, global serum and liver 
metabolomics alongside liver proteomics indicated that TRF perturbed fatty acid 
biosynthesis and degradation, steroid hormone biosynthesis, and tyrosine 
metabolism. Together, these results indicate that TRF potentially affected the 
distribution and functionality of host immune cells. TRF mice had similar 
mycobacterial burdens in lungs and spleen at 21 days postinfection but had 
significantly lower CD3+ T cells in bone marrow and CD4+ T cells in both bone 
marrow and lungs. Ultimately, we show that TRF induced changes in amino acid and 
lipid metabolism persist during Mtb infection.

© 2026 The Author(s). FEBS Open Bio published by John Wiley & Sons Ltd on behalf 
of Federation of European Biochemical Societies.
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Dear Editor, Targeted therapies for melanoma play a pivotal role in the 
management of patients with advanced BRAF-mutated disease. Despite their 
efficacy, these treatments are associated with a spectrum of adverse events, 
particularly cutaneous toxicities, including photo-aggravated eruptions, 
increased risk of non-melanoma skin cancers, and other less frequent 
manifestations. Herein, we describe a clinical case and briefly review a rare 
and likely under-recognized adverse event: erythema nodosum (EN)-like 
panniculitis during BRAF inhibitor therapy. [...].
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OBJECTIVES: To determine the prevalence and factors associated with the 
treatment success rate (TSR) among patients with multidrug-resistant 
tuberculosis (MDR-TB).
METHODS: A retrospective cohort study was conducted among patients with MDR-TB 
treated at Soroti Regional Referral Hospital from January 2018 to December 2022. 
A total of 79 patients' files were reviewed, and information was filled in a 
data abstraction form on treatment success, which was defined as completion and 
cure after the treatment. A modified Poisson regression was conducted to 
identify the factors associated with the TSR, with a level of significance set 
at P < 0.05.
RESULTS: The TSR was 87.3% (n = 69). Factors significantly associated with low 
TSR included undernutrition (body mass index <18.5 kg/m2) (adjusted relative 
risk [aRR]: 0.79, 95% CI: 0.66-0.94, P = 0.004) and having anemia (aRR: 0.72, 
95% CI: 0.54-0.96, P = 0.028).
CONCLUSION: Our study identified a low TSR of 87.3% below the World Health 
Organization target of 90%, which was associated with having anemia and 
undernutrition. These findings highlight the need to integrate nutrition support 
and timely management of anemia through blood transfusion and iron 
supplementation to improve treatment outcomes for MDR-TB.
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Intestinal tuberculosis (TB) typically presents with gastrointestinal symptoms, 
and cardiac conduction abnormalities associated with isolated intestinal TB have 
rarely been reported. We describe a 37-year-old male presenting with abdominal 
pain, constipation, and significant weight loss, with epidemiological exposure 
to cattle and raw milk. During hospitalization, he developed sinus bradycardia 
with a lowest corrected heart rate of approximately 46 beats per minute. The 
bradycardia persisted despite treatment with propantheline and atropine. 
Colonoscopy revealed terminal ileitis, and histopathology demonstrated 
nonspecific chronic ileitis without granuloma formation. Cardiac evaluation 
including echocardiography, troponin levels, electrolytes, and serum cortisol 
was unremarkable. Hydrocortisone administration was temporally associated with 
improvement in heart rate within 48 hours. Empirical anti-tuberculosis therapy 
was subsequently initiated, and the patient demonstrated sustained clinical 
improvement. Although causality cannot be definitively established, this case 
illustrates a rare temporal association between presumptive intestinal 
tuberculosis and steroid-responsive bradycardia. The report highlights the 
importance of considering systemic inflammatory processes in unexplained 
bradycardia, particularly in tuberculosis-endemic settings.
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OBJECTIVE: To examine the contribution of IL-6 to host defense and healing in 
pulmonary tuberculosis (TB). Pulmonary tuberculosis continues to pose a 
significant global health challenge, with disease outcomes determined by complex 
host-pathogen interactions. Interleukin-6 (IL-6), a multifunctional cytokine, 
has been implicated in immune regulation and tissue recovery during TB, but its 
specific role is not fully established. This review aimed to examine the 
contribution of IL-6 to host defense and healing in pulmonary TB.
METHODS: A comprehensive literature search was performed across PubMed, Scopus, 
Web of Science, ScienceDirect, and Medline following PRISMA guidelines, covering 
publications from 2015 to 2025. Search terms included "pulmonary tuberculosis," 
"IL-6," "Immune response," and "Healing." Eligible studies were human-based, 
published in English, and provided full-text access. Data extraction focused on 
study design, population, IL-6 sample type, and findings related to immune 
response and healing.
RESULTS: Evidence consistently demonstrated IL-6 as a key modulator of TB 
immunity. IL-6 supports macrophage activation, T-cell differentiation, and 
granuloma formation, enhancing host defense against Mycobacterium tuberculosis. 
Additionally, IL-6 regulates inflammation and promotes tissue repair, 
contributing to recovery. However, dysregulated or excessive IL-6 activity was 
linked to heightened inflammation and lung pathology, indicating a dual role in 
both protection and potential tissue damage.
CONCLUSION: Interleukin-6 is central to immune defense and healing in pulmonary 
TB, exerting protective effects while requiring precise regulation to prevent 
pathological outcomes. Future research should clarify underlying mechanisms and 
explore IL-6-targeted strategies for improved TB treatment.
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BACKGROUND: Tuberculous pleuritis is a common form of extrapulmonary 
tuberculosis that may closely mimic pleural malignancy, particularly when 
associated with loculated effusion, pleural thickening, or chest wall 
involvement. This diagnostic challenge is amplified in resource-limited 
settings.
CASE PRESENTATION: We report a 41-year-old male with a 30 pack-year smoking 
history who presented with a two-month history of pleuritic chest pain, dyspnea, 
night sweats, and significant weight loss. Imaging revealed a large loculated 
right-sided pleural effusion with diffuse pleural thickening and associated rib 
destruction, raising strong suspicion for pleural malignancy. Thoracentesis 
demonstrated a lymphocyte-predominant exudative effusion. Due to limited 
diagnostic resources, advanced microbiological investigations were unavailable. 
The patient underwent video-assisted thoracoscopic surgery (VATS), which 
revealed diffusely thickened pleura with multiple whitish plaques. 
Histopathological examination revealed caseating granulomatous inflammation 
consistent with tuberculous pleuritis. The patient responded well to 
anti-tuberculous therapy.
CONCLUSIONS: Tuberculous pleuritis can mimic pleural malignancy, particularly in 
the presence of chest wall involvement. Thoracoscopic pleural biopsy remains a 
highly valuable diagnostic tool in cases where non-invasive investigations are 
inconclusive or unavailable.

© 2026. The Author(s).

DOI: 10.1186/s13019-026-04314-3
PMID: 42237338

37. BMC Infect Dis. 2026 Jun 3. doi: 10.1186/s12879-026-13676-x. Online ahead of 
print.

Integrated analysis of miRNA and transcription factor gene expression profiles 
associated with anti-tuberculosis treatment responses.

Park H(#)(1)(2), Lee EJ(#)(1)(3), Park S(4), Park SB(1)(5), Kang YJ(1)(6), Lee 
J(1)(7), Whang J(3), Kang YA(8), Kim S(9)(10), Lee H(11), Kim J(12)(13).

Author information:
(1)Department of Clinical Laboratory Science, College of Health Sciences, 
Catholic University of Pusan, Busan, 46252, Republic of Korea.
(2)Department of Clinical Laboratory Science, Hyejeon University, Hongseong, 
32244, Republic of Korea.
(3)Department of Research and Development, Korea Mycobacterium Resource Center 
(KMRC), The Korean Institute of Tuberculosis, Osong, 28158, Republic of Korea.
(4)Department of Biomedical Technology, Kangwon National University, Chuncheon, 
24341, Republic of Korea.
(5)Department of Biomedical Laboratory Science, Masan University, Changwon, 
51217, Republic of Korea.
(6)Department of Biomedical Laboratory Science, Dong-Eui Institute of 
Technology, Busan, 47230, Republic of Korea.
(7)Department of Research & Development, DreamDX Inc., C001, 57, Oryundae-ro, 
Geumjeong-gu, Busan, 46252, Republic of Korea.
(8)Division of Pulmonary and Critical Care Medicine, Department of Internal 
Medicine, Severance Hospital, Institute of Immunology and Immunological Disease, 
Yonsei University College of Medicine, Seoul, 03772, Republic of Korea.
(9)Department of Clinical Laboratory Science, College of Health Sciences, 
Catholic University of Pusan, Busan, 46252, Republic of Korea. 
shkim0423@cup.ac.kr.
(10)Next-Generation Industrial Field-Based Specialist Program for Molecular 
Diagnostics, Graduate School, Catholic University of Pusan, Brain Busan 21 Plus 
Project, Busan, 46252, Republic of Korea. shkim0423@cup.ac.kr.
(11)Division of Vaccine Research, International Tuberculosis Research Center, 
Changwon, 51755, Republic of Korea. hyejonlee@gmail.com.
(12)Department of Clinical Laboratory Science, College of Health Sciences, 
Catholic University of Pusan, Busan, 46252, Republic of Korea. 
jutosa70@cup.ac.kr.
(13)Next-Generation Industrial Field-Based Specialist Program for Molecular 
Diagnostics, Graduate School, Catholic University of Pusan, Brain Busan 21 Plus 
Project, Busan, 46252, Republic of Korea. jutosa70@cup.ac.kr.
(#)Contributed equally

BACKGROUND: Tuberculosis (TB) is a severe respiratory illness that can lead to 
opportunistic infections in individuals with weakened immune systems. Accurate 
diagnosis and monitoring of treatment responses are essential. In this study, we 
analyzed the miRNA and mRNA profiles of 12 patients with active TB (ATB) before 
and after treatment.
METHODS: We identified differentially expressed (DE) microRNAs (miRNAs) and 
messenger RNAs (mRNAs), and investigated the relationship between the expression 
of miRNAs and their target mRNAs. We validated the selected miRNA levels using 
quantitative reverse transcription polymerase chain reaction (qRT-PCR).
RESULTS: After six months of treatment, miRNA profiling of patients with ATB 
revealed nine miRNAs with altered expression levels. Anti-TB treatment restored 
miR-223-3p, miR-6787-3p, miR-338-5p, miR-1273h-3p, miR-1288-3p, miR-200c-3p, 
miR-3074-3p, miR-433-3p, and miR-200b-3p levels to those observed in healthy 
controls. We conducted qRT-PCR to verify the top nine DE miRNAs using an 
additional set of 22 blood samples. The results showed that all nine DE miRNAs 
exhibited decreased expression after the completion of therapy. mRNA sequencing 
was performed on the same blood samples. This analysis confirmed the significant 
DE of 75 mRNAs, of which 13 (AFF3, NT5C1B, HIC2, SPATA25, ZFYVE9, HTR7, LRRC8E, 
METTL2A, PLD4, RGS5, EME2, TIGD5, and PEG10) interacted with the miRNAs 
pre-analyzed using the miRWalk miRNA target prediction and analysis program.
CONCLUSION: The DE miRNAs identified in this study may serve as potential 
biomarkers for monitoring the therapeutic efficacy of ATB.
CLINICAL TRIAL NUMBER: Not applicable.
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BACKGROUND: Globally, multiple TB preventive treatment (TPT) regimens are 
available for Latent Tuberculosis Infection (LTBI) and implementing TPT is 
essential for achieving TB elimination. Standard treatments for LTBI include 9 
and 6-month isoniazid monotherapy (9H and 6H) regimens, recent clinical trials 
also introduced the shorter once-weekly 3-month isoniazid plus rifapentine (3HP) 
regimen. To evaluate the clinical effectiveness of 3HP in adults, we performed a 
comprehensive synthesis on the clinical effectiveness (treatment completion, 
adverse drug reactions (ADRs) and exploratory analysis of incident active TB) of 
the 3HP regimen compared with 9H and 6H.
METHODS: A systematic search was carried out in PubMed, EMBASE, ScienceDirect, 
and Cochrane Library. An excel data collection tool was used for collecting the 
required data. Pooled estimates of effectiveness were calculated through 
random-effects meta-analysis model using odds ratio (OR) and risk ratio (RR) as 
summary measures. Risk of bias was assessed using the RoB 2.0 and ROBINS-I 
tools, and publication bias was evaluated. The certainty of the evidence was 
assessed using the GRADE approach.
RESULTS: Twenty studies met eligibility criteria, of which 5 were trials and 15 
were observational studies. Meta-analysis showed that participants receiving the 
3HP regimen were nearly three times more likely to complete treatment compared 
to 9H regimen (OR = 2.81; 95% CI: 2.05-3.86; low certainty) and the OR was 2.91 
compared to 6H regimen. The risk of ADRs was 1% higher with 3HP when compared to 
9H (RR = 1.01; 95% CI: 0.76-1.33; very low certainty). The pooled RR of adverse 
events, such as grade 1-2, grade 3-4, grade 5 and hepatotoxicity were 1.38 (95% 
CI: 0.73-2.59; I2 = 75.9%), 1.19 (95% CI: 0.78-1.82; I2 = 16.6%), 0.77 (95% CI: 
0.49-1.22; I2 = 0%) and 0.26 (95% CI: 0.18-0.38; I2 = 17.7%) respectively. 
Exploratory analysis suggested a lower incidence of active TB with 3HP compared 
to 9H; however, the difference was not statistically significant (RR = 0.47; 95% 
CI: 0.16-1.38; moderate certainty).
CONCLUSION: The shorter 3HP regimen is associated with higher treatment 
completion and lower hepatotoxicity compared to 9H, with evidence on progression 
to active TB remains exploratory and imprecise. Limited evidence on 6H showed 
improved treatment completion with 3HP. These findings should be interpreted 
cautiously as most evidence was derived from heterogeneous observational 
studies, and the certainty of evidence for main outcomes was low to very low.
CLINICAL TRIAL NUMBER: Not applicable.
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Objective Studies on the clinical and lifestyle characteristics of tuberculosis 
patients with diabetes mellitus in Bangladesh remain limited. This study 
compared the demographic, clinical, and lifestyle characteristics between older 
and younger tuberculosis patients with diabetes mellitus.Methods This multicenter 
analytical cross-sectional study was conducted from January to December 2024 in 
18 centers of the Diabetic Association of Bangladesh. Adult patients with a 
history of completed tuberculosis treatment and diabetes diagnosed >2 weeks 
after initiation of tuberculosis treatment were considered eligible. Among 393 
eligible participants, all 80 patients aged ≥50 years were included. For 
balanced comparison, 80 participants aged <50 years were selected from the 
remaining eligible pool. Data were collected through face-to-face interviews 
using a pretested semistructured questionnaire and checklist. Categorical 
variables were compared using the chi-square test or Fisher's exact test. 
Multivariable binary logistic regression was used to identify characteristics 
independently associated with older age. Written informed consent was obtained, 
and ethical issues were maintained.Results Male patients were predominant in both 
older (80.0%) and younger (93.8%) tuberculosis patients with diabetes mellitus. 
Pulmonary tuberculosis was more common in younger patients (97.5%), while family 
history of diabetes (46.3%) and comorbidity (47.5%) were more common in older 
patients with diabetes mellitus. Moreover, occupation, body mass index category, 
physical inactivity, family history of diabetes, comorbidity, and type of 
tuberculosis were found to be significant (p < 0.05) between older and younger 
patients. In multivariable analysis, family history of diabetes (adjusted odds 
ratio = 3.873, p = 0.001) and pulmonary tuberculosis classification (adjusted 
odds ratio = 12.820, p = 0.003) remained independently associated with older 
age.Conclusion Family history of diabetes and type of tuberculosis were found to 
be independently associated with older tuberculosis patients with diabetes 
mellitus. These findings may help inform age-sensitive screening, referral, and 
follow-up strategies for integrated tuberculosis-diabetes mellitus care; 
however, larger and more representative studies are warranted.
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Protein biosynthesis represents a key target for anti-tubercular drug design. 
Tryptophanyl-tRNA synthetase (TrpRS) is an essential enzyme in Mycobacterium 
tuberculosis (M.tb) that is involved in translation. Here, we investigate how 
TrpRS recognizes the substrate-intermediate versus inhibitors and find essential 
physicochemical features relevant for inhibitor design. We performed systematic 
molecular dynamics simulations for 24 microseconds across eight TrpRS states, 
including the apo form, the substrate intermediate, and six indolmycin-based 
inhibitor-bound states. The substrate-intermediate state was less stable than 
the inhibitor-bound states, consistent with its transient nature. Inhibitors act 
by stabilizing the ATP conformation within the TrpRS binding site, whereas 
compounds that disrupt ATP conformation and its interactions with TrpRS show 
reduced inhibitory activity. Using data of 28 indolmycin-based inhibitors, we 
developed simple two-property models (R = 0.82-0.88, p < 0.01) defining the 
TrpRS inhibitory activity based on electron affinity/solubility and ensemble 
ligand docking, and further derived a six-feature pharmacophore framework for 
inhibitor design. TrpRS inhibition was successfully explained by ensemble 
docking using four TrpRS structures, yielding a correlation coefficient of 0.77 
(p < 0.01). These results provide mechanistic insight into TrpRS function and 
support structure-guided antitubercular drug design.
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BACKGROUND: The World Health Organization recommends screening and providing 
preventive treatment of tuberculosis in high-risk groups. We compared the 
performance of the latest versions of two widely used interferon (IFN)-γ release 
assays (IGRAs), the QuantiFERON-TB Gold Plus chemiluminescent assay (QFT-Plus 
CLIA) and the semi-automated T-SPOT.TB assay, and assessed the potential benefit 
of a dual-testing strategy in immunosuppressed patients and/or candidates for 
biological therapy.
METHODS: From September 2022 to December 2023, we included 3748 immunosuppressed 
patients. IGRAs were performed according to manufacturers' instructions. 
Agreement was evaluated using Cohen's kappa (κ), and subgroup analyses were 
stratified by age and underlying disease.
RESULTS: At least one IGRA was positive in 13.4% of patients (12.0% QFT-Plus 
CLIA; 9.9% T-SPOT.TB). Indeterminate results were infrequent (1.8% QFT-Plus 
CLIA; 2.6% T-SPOT.TB). Overall agreement was high (93.0%; κ=0.67), but lower 
among IGRA-positive cases (63.9%; κ=0.62). Discrepancies occurred in 7.0% of 
patients, most frequently in children (0-14 years: 15.4%), older adults 
(≥75 years: 13.8%), individuals living with HIV (38%), rheumatoid 
arthritis/Sjögren's syndrome (12.4%) and other chronic inflammatory diseases, 
transplant recipients or immunodeficiencies (11.9%). Among IGRA-positive cases 
(n=502), most discordant results corresponded to QFT-Plus 
CLIA-positive/T-SPOT.TB-negative patterns (131 of 181; 72.4%).
CONCLUSION: In immunosuppressed patients, dual IGRA testing enhances diagnostic 
sensitivity and can strengthen clinical decision-making. Concordant results 
increase diagnostic certainty, whereas discordant findings gain interpretative 
value when contextualised by disease group and assay-specific behaviour IGRA.

Copyright ©The authors 2026.

DOI: 10.1183/23120541.01257-2025
PMCID: PMC13224154
PMID: 42232563

44. EMBO Mol Med. 2026 Jun 2. doi: 10.1038/s44321-026-00435-3. Online ahead of 
print.

NETosis associates with human TB lung tissue destruction and disease 
pathogenesis.

Fisher KL(#)(1)(2), Mpotje T(#)(1), Nargan K(1), Moodley D(1), Rajkumar-Bhugeloo 
K(1), Baiyegunhi OO(1)(3), Naidoo T(1)(4), Madansein R(5), Sathekge M(6), Leslie 
A(1)(7), Tomlinson G(8), Pollara G(7), Noursadeghi M(7), Steyn AJC(1)(9), 
Ndung'u T(1)(3)(7), Marakalala MJ(10)(11)(12)(13).

Author information:
(1)Africa Health Research Institute, KwaZulu-Natal, South Africa.
(2)School of Laboratory Medicine and Medical Sciences, University of 
KwaZulu-Natal, Durban, South Africa.
(3)HIV Pathogenesis Programme, Doris Duke Medical Research Institute, Nelson R 
Mandela School of Medicine, University of KwaZulu-Natal, Durban, South Africa.
(4)Department of Forensic & Legal Medicine, Walter Sisulu University, Mthatha, 
Eastern Cape, South Africa.
(5)Department of Cardiothoracic Surgery, University of KwaZulu Natal, Inkosi 
Albert Luthuli Central and King DinuZulu Hospitals, Durban, South Africa.
(6)Nuclear Medicine Research Infrastructure (NuMeRI), Department of Nuclear 
Medicine, University of Pretoria and Steve Biko Academic Hospital, Pretoria, 
South Africa.
(7)Division of Infection and Immunity, University College London, London, United 
Kingdom.
(8)Clinical Medicine, School of Medicine and Population Health, University of 
Sheffield, Sheffield, United Kingdom.
(9)Department of Microbiology, Centres for AIDS Research and Free Radical 
Biology, University of Alabama at Birmingham, Birmingham, AL, USA.
(10)Africa Health Research Institute, KwaZulu-Natal, South Africa. 
mjmarakalala@sun.ac.za.
(11)School of Laboratory Medicine and Medical Sciences, University of 
KwaZulu-Natal, Durban, South Africa. mjmarakalala@sun.ac.za.
(12)Division of Infection and Immunity, University College London, London, 
United Kingdom. mjmarakalala@sun.ac.za.
(13)South African Medical Research Council Centre for Tuberculosis Research, 
Division of Molecular Biology and Human Genetics, Faculty of Medicine and Health 
Sciences, Stellenbosch University, Cape Town, South Africa. 
mjmarakalala@sun.ac.za.
(#)Contributed equally

Understanding drivers of tuberculosis (TB) associated lung pathological damage 
is vital in identifying targets for host directed therapies (HDT). NETosis is a 
neutrophil specific cell death characterized by release of neutrophil 
extracellular traps (NETs). The role of NETosis in TB-associated lung damage and 
disease pathogenesis is still poorly understood. We analysed human lung TB 
granuloma samples using a proteomics approach, which revealed enrichment of 
neutrophil-associated proteins in necrotic regions of caseous and cavitary 
granulomas. Using immunohistochemistry (IHC), we validated the abundance of 
neutrophil-associated proteins, including myeloperoxidase (MPO), cytochrome 
b-245 beta chain (CYBB) and neutrophil cytosolic factor 1(NCF1), as well as 
NETosis markers, neutrophil elastase (NE) and citrullinated H3, in necrotizing 
caseum of human TB granulomas. MPO protein expression was also more abundant in 
the plasma of TB patients compared to healthy and latently infected (LTBI) 
participants. MPO directly correlated with an inflammatory disease marker, 
IP-10. In addition, MPO and IP-10 colocalized in caseous lesions. In-vitro drug 
inhibition assays were used to investigate potential drivers of NETosis, with 
pharmaceutical inhibition of MPO, NE and CYBB resulting in reduction of NETosis 
induced by Mycobacterium tuberculosis (Mtb). Using RT-qPCR we analysed the 
expression of 18 neutrophil associated genes in the blood of healthy (n = 20), 
latent TB infection (LTBI) (n = 20) and TB (n = 30) participants. We found that 
MPO, NCF1 and NCF2 were upregulated in the TB group. Furthermore, the 
NETosis-associated genes were induced in a human standardized antigen challenge 
model. Our data shows evidence of NETosis as an associate of lung pathological 
damage in TB and identifies key drivers of the neutrophil cell death that can be 
intercepted as potential HDT targets to reduce neutrophil driven lung 
pathological damage.
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Tuberculosis (TB) remains one of the deadliest infectious diseases and is caused 
by the bacterium Mycobacterium tuberculosis. This study aimed to identify and 
analyze the data and functional requirements for the development of a TB 
self-care mobile application. The present study was conducted in three phases. 
Initially, scientific literature was thoroughly examined in the PubMed, WOS, and 
Scopus databases. Additionally, relevant applications were analyzed via the 
Google Play and App Store. A specialized panel that included experts in 
infectious diseases, medical informatics, and health information management 
evaluated the gathered requirements. In the concluding stage, the specified 
requirements were assessed using a closed-ended questionnaire distributed to 20 
patients diagnosed with tuberculosis and 20 specialists in the field. In the 
second phase, the 65 key requirements were clustered into two broad categories: 
data requirements, including 45 items, and functional requirements, comprising 
20 items. These requirements were evaluated by an expert panel. Based on this 
clustering, the requirements were incorporated into a closed-ended questionnaire 
and administered to 20 tuberculosis patients and 20 infectious disease 
specialists. The results showed that functional requirements had a higher 
priority than data requirements. Additionally, clinical items in the data 
requirements subcategory were more important than administrative items from the 
participants' perspective.
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Inbred BALB/c mice were intragastrically administered with a new antitubercular 
compound macozinone (PBTZ169) or a combination of isoniazid, rifampicin, and 
pyrazinamide (HRZ) for six months; control animals received no antitubercular 
drugs. After 6 months, the microbiota of the large intestine was analyzed. 
Unlike HRZ combination, macozinone practically does not affect the microbiota: 
its composition remained the same as in the control group. In lung tissue, 
differences in the expression of some genes regulating the immune response were 
found. Two months post-infection with Mycobacterium tuberculosis, mice treated 
with either the HRZ combination or macozinone exhibited distinct immune 
responses to tuberculin.
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Tuberculosis (TB) outbreaks in the United States can cause substantial illness. 
Using surveillance and genotyping data, we applied a plausible source-case 
algorithm to identify TB cases reported during 2018-2020 responsible for 
secondary cases attributed to recent Mycobacterium tuberculosis transmission 
during 2020-2022. We used mixed models and a machine learning workflow to assess 
sociodemographic, clinical, and social risk factors associated with plausible 
sources. In mixed models, sputum smear positivity, cavitary disease, 
race/ethnicity other than non-Hispanic White or non-Hispanic Asian, age <65 
years, US birth, and homelessness were associated with plausible sources. An 
adaptive boosting model achieved an area under the receiver operating 
characteristic curve of 0.81 on test data. Transmission was heterogeneous; 8.1% 
of sources linked to 3-15 secondary cases accounted for 24.9% of transmission 
events. Focusing case management and contact investigations on cases with the 
characteristics we identified could reduce M. tuberculosis transmission and 
improve TB prevention.
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Certain psoriatic disease treatments, including tumor necrosis factor-α 
inhibitors (TNFi), increase tuberculosis (TB) risk. Testing for latent TB 
infection (LTBI) before initiating systemic therapy has been standard practice 
for psoriasis (PsO) patients; however, updated consensus states routine testing 
is not required before initiating interleukin (IL)-17 or IL-23 inhibitors. This 
analysis reports safety outcomes in LTBI+ patients with moderate-to-severe PsO 
or active psoriatic arthritis (PsA) who received guselkumab for up to 5 years. 
Data were pooled from 11 phase 2/3 studies (7 PsO, 4 PsA). Guselkumab 100 mg was 
generally administered at Week 0, Week 4, then every 8 weeks (PsO studies) or 
every 4 or 8 weeks (PsA studies). Placebo-randomized patients crossed over to 
guselkumab at Week 16 and Week 24 in PsO and PsA studies, respectively. Patients 
with active TB or a history of active TB were excluded. LTBI+ patients could 
participate if LTBI treatment was initiated before/with the first dose of study 
drug or if LTBI treatment was completed within 5 years before the first dose of 
study drug. Among 5 255 randomized patients, 374 (7.1%) had LTBI and received 
preventive treatment, most commonly isoniazid (82.1%) and rifampicin (11.8%). No 
new-onset TB or LTBI reactivation occurred in any guselkumab-treated patient. 
Through Year 1, liver transaminase elevations were more common in LTBI+ vs. 
LTBI- patients; ≤ 2% of LTBI+ patients had CTCAE Grade 3 elevations vs. 0.5% of 
LTBI- patients (no LTBI+ patients had Grade 4 elevations). From Year 1-5 (after 
~98% of LTBI+ patients completed preventive treatment), transaminase elevations 
were generally similar among LTBI+ and LTBI- patients. The absence of observed 
TB risk in guselkumab-treated patients suggests IL-23 inhibitors may be better 
treatment options than TNFi in high-risk patients, including those in TB-endemic 
regions.
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BACKGROUND In 2022, Mycobacterium tuberculosis antigen-based 
skin tests (TBSTs) were added to global recommendations for diagnosing TB 
infection (TBI). TBSTs have higher specificity than tuberculin skin tests 
(TSTs), particularly in Bacillus Calmette-Guérin (BCG)-vaccinated populations. 
We report results from community-wide TB active case finding (ACF) using TBSTs 
in remote, high-incidence communities. METHODS From May 
to June 2024, TBSTs were implemented in community-wide ACF for TB in the 
Mortlock and Northwest Islands of the Federated States of Micronesia. Home 
interviews and TBSTs were conducted, with follow-up at mobile clinics. If 
indicated, chest radiography and sputum collection were performed to evaluate 
for TB disease. Treatment for TBI or TB disease was initiated upon diagnosis. 
Programmatic data were analysed to compare TBST positivity rates with a matched 
TST-tested population from 2023. RESULTS 1,354 participants completed ACF screening; 186 (13.7%) had a positive TBST result. Of these, 163 were diagnosed with TBI and 23 with TB disease. No adverse events were reported. TBST positivity was 0.65 times that of a propensity-matched TST-tested population. CONCLUSION TBST was both feasible and safe for community-wide ACF in remote settings. Lower TBST positivity may correlate with improved test specificity, indicative of fewer false positives in this BCG-vaccinated population.
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BACKGROUND: Tuberculosis (TB) remains a major global public health concern, and 
healthcare workers (HCWs) face an elevated risk of latent tuberculosis infection 
(LTBI) due to occupational exposure. Estimating prevalence among HCWs is 
therefore essential for informing infection control strategies. In Saudi Arabia, 
infection risk may be influenced by the multinational composition of the 
healthcare workforce and differing baseline TB exposure across countries of 
origin. Heterogeneous Bacillus Calmette-Guérin (BCG) vaccination histories may 
also introduce diagnostic bias in studies relying on the tuberculin skin test 
(TST). However, existing studies are predominantly single-center or regional, 
employ heterogeneous diagnostic methods, and report inconsistent prevalence 
estimates, precluding a national-level synthesis. Accordingly, we conducted a 
systematic review and meta-analysis to estimate LTBI prevalence among HCWs in 
Saudi Arabia and to examine factors associated with infection risk.
METHODS: We conducted a systematic review and meta-analysis in accordance with 
PRISMA 2020 guidelines. MEDLINE (via PubMed), Web of Science, Google Scholar, 
and the Elton B. Stephens Company (EBSCO) databases were searched up to March 
2025 (final search conducted in March 2025), without applying a lower date 
limit, for observational studies reporting LTBI prevalence among adult HCWs in 
Saudi Arabia. LTBI was diagnosed using tuberculin skin tests or interferon-gamma 
release assays. Random-effects models were used to estimate pooled prevalence 
and to derive odds ratios from within-study subgroup comparisons. Pre-specified 
subgroup analyses explored potential sources of heterogeneity by nationality, 
occupation, sex, and age. Methodological quality was assessed using the 
Appraisal Tool for Cross-Sectional Studies (AXIS) and the Methodological Index 
for Non-Randomized Studies (MINORS).
RESULTS: Eleven studies comprising 11,249 HCWs were included. The pooled 
prevalence of LTBI was 24% (95% CI: 16-33%), with substantial heterogeneity 
(I2 = 99%). Sensitivity analysis excluding one high-prevalence study reduced the 
pooled estimate to 19%. Subgroup analyses showed that Saudi HCWs had 
significantly lower odds of LTBI compared with non-Saudi HCWs (OR = 0.31, 95% 
CI: 0.21-0.46). Nurses had higher odds of LTBI than technicians (OR = 1.40, 95% 
CI: 1.07-1.83), while no significant differences were observed between nurses 
and physicians or between male and female HCWs. LTBI prevalence varied across 
age categories, from 16% among HCWs younger than 30 years to 26% among those 
aged 50 years or older.
CONCLUSION: LTBI remains a significant occupational health concern among HCWs in 
Saudi Arabia, with higher prevalence observed among non-Saudi staff and nurses. 
However, the available evidence does not allow these differences to be 
attributed to specific causes, as key factors such as country of origin, BCG 
status, and non-occupational exposure were not consistently reported. 
Strengthened TB control policies, including standardised screening protocols, 
fit-testing, and consistent protective measures, are needed to improve early 
detection and reduce transmission risk.
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BACKGROUND: The genus Mycobacterium includes important human pathogens such as 
M. tuberculosis, the etiological agent of human tuberculosis. A critical factor 
in its pathogenic success is its ability to adapt efficiently to various stress 
conditions, including heat shock. This response mitigates the accumulation of 
misfolded proteins by upregulating heat shock proteins, primarily chaperones, 
through complex regulatory networks, including transcriptional repressors such 
as HspR and HrcA. The vaccine strain M. bovis BCG Moreau genotypically differs 
from M. tuberculosis in several aspects, including a conservative missense 
mutation in hrcA, substituting valine with leucine at residue 67 near its 
DNA-binding domain. This genetic variation could impact stress adaptation and 
vaccine-associated traits through altered regulation of heat shock proteins.
RESULTS: Structural modeling of BCG Moreau's HrcA revealed local rearrangements 
accommodating the larger leucine side chain, with maintained overall protein 
architecture. Electrophoretic mobility shift assays (EMSA) demonstrated reduced 
binding of Moreau's HrcA to CIRCE elements upstream of groES and groEL2 compared 
to the BCG Pasteur strain. RT-qPCR revealed unexpected patterns, with greater 
transcriptional induction of the groES operon and groEL2 in the Pasteur strain 
under heat shock conditions. Western blotting analysis corroborated these 
findings, showing increased GroEL2 levels in both intracellular and secreted 
fractions of BCG Pasteur. These observations suggest the involvement of multiple 
regulatory layers beyond direct HrcA-mediated repression.
CONCLUSIONS: Our findings suggest that M. bovis BCG Moreau may employ distinct 
mechanisms to modulate its heat shock response, with the V67L mutation in HrcA 
potentially contributing to these differences. The lower baseline expression of 
immunogenic heat shock proteins in BCG Moreau, combined with its distinct 
regulatory response to stress, may explain its reported characteristics of 
reduced adverse reactions while maintaining protective immunity. These results 
provide new insights into strain-specific variations in heat shock protein 
regulation and their potential impact on vaccine performance.
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Non-sputum-based diagnostics using readily available clinical samples represent 
an urgent need in the effort to improve tuberculosis (TB) detection and control. 
This study evaluated urine as a non-invasive alternative by isolating urinary 
extracellular vesicles (uEVs), which may facilitate the enrichment of 
Mycobacterium tuberculosis (Mtb) antigens including MPT-64 and lipoarabinomannan 
(LAM) being detected in this study. A total of 162 participants were enrolled, 
including pulmonary TB (PTB) patients (n = 54), latent TB infection (LTBI) 
subjects (n = 33), other respiratory disease (ORD) controls (n = 58), and 
healthy controls (n = 17). The uEVs were characterized using nanoparticle 
tracking analysis, transmission electron microscopy, and western blotting, and 
subsequently analyzed by real-time immuno-PCR (RT-I-PCR) for simultaneous 
detection of MPT-64 and LAM. The assay demonstrated ultralow limit of detection 
(LOD) for purified MPT-64 + LAM (9.7 fg/mL), markedly outperforming indirect 
ELISA (3.7 ng/mL). Clinically, RT-I-PCR demonstrated 94.44% sensitivity in 
bacteriologically confirmed PTB, detecting all smear- and/or culture-positive 
cases and 86.96% of smear- and culture-negative but GeneXpert-positive cases, 
with an overall specificity of 90.74% among the control groups. In comparison, 
indirect ELISA identified only 31.48% of bacteriologically confirmed PTB cases 
while maintaining a high specificity of 96.15%. Receiver operating 
characteristic (ROC) curve analysis of RT-I-PCR assay indicated high diagnostic 
accuracy, with area under the curve (AUC) values ranging from 0.9741 to 0.9847. 
These findings highlight the potential of uEVs-based RT-I-PCR as a highly 
sensitive, non-invasive approach for PTB diagnosis, while emphasizing the need 
for further evaluation in larger and more diverse clinical cohorts to develop a 
scalable, non-invasive diagnostic platform suitable for TB-endemic settings.
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INTRODUCTION: Post-tuberculosis lung disease (PTLD), a chronic respiratory 
syndrome affecting approximately half of tuberculosis (TB) survivors, is an 
emerging public health threat in low- and middle-income countries (LMICs). 
Multimorbidity, defined as two or more coexisting chronic health conditions, is 
also rising in LMICs. This systematic review and meta-analysis examines 
associations between multimorbidity or individual comorbidities and PTLD.
METHODS: Medline, EMBASE, Web of Science, Global Health and Scopus databases up 
to 7 March 2024 were searched and studies in LMICs assessing PTLD and either a 
single comorbidity or multimorbidity were included. Summary data were extracted 
independently by two reviewers. Random effects meta-analyses were performed 
where sufficient comparable data were reported. Risk of bias was assessed using 
Risk Of Bias in Non-randomised Studies-of Exposure and certainty of evidence for 
meta-analysable associations was assessed using Grading of Recommendations 
Assessment, Development and Evaluation. Study protocol was registered with 
PROSPERO (CRD42024552486).
RESULTS: 41 papers, from 10 321 screened, were included. None analysed 
multimorbidity. PTLD measurement tools varied widely. Meta-analysis of 10 of 24 
papers analysing the association between spirometry-defined PTLD and HIV status 
found reduced odds of PTLD in people living with HIV (OR 0.68, 95% CI 0.52 to 
0.89). 15 papers reported on diabetes and showed inconsistent associations; 
meta-analysis of three papers yielded an OR of 1.65 (95% CI 0.96 to 2.84). 
Adults with undernutrition had increased odds of abnormal spirometry following 
TB on meta-analysis of three studies (OR 1.99, 95% CI 1.02 to 3.87). Evidence 
for other comorbidities was limited and inconclusive. Overall, 24/41 (58.5%) of 
included studies were at high risk of bias and certainty of evidence for 
meta-analysed associations was very low.
CONCLUSION: PTLD may be more common among adults who are HIV-negative or 
undernourished, but the evidence is very uncertain. The absence of dedicated 
multimorbidity studies and inconsistencies in defining PTLD highlight the need 
for prospective studies evaluating comorbidities in relation to PTLD.
PROSPERO REGISTRATION NUMBER: CRD42024552486.
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BACKGROUND: Despite increasing smartphone penetration worldwide, personalized 
mHealth (mobile health) care interventions remain largely untapped for the 
support of people with tuberculosis. An evidence-based multifeature smartphone 
platform for HIV care tailored and widely implemented in the United States may 
enhance treatment quality and completion in the Kilimanjaro context.
OBJECTIVE: We aimed to evaluate contextual determinants of mHealth 
implementation in the Kilimanjaro region to ensure feasibility, acceptability, 
and effective adaptation of the platform for tuberculosis care within 
Kilimanjaro.
METHODS: We conducted semistructured in-depth interviews at Kilimanjaro 
Christian Medical Centre and Kibong'oto Infectious Diseases Hospital with people 
with tuberculosis (aged 18+ years with drug-susceptible/-resistant tuberculosis, 
with or without HIV, and >1 mo on treatment) and providers and staff (eg, 
clinicians, community health workers, or laboratory staff). Interview guides 
were designed using Bury's Framework for Chronic Illness and the Consolidated 
Framework for Implementation Research, along with an overview of an existing 
smartphone-based program called PositiveLinks. Interviews were analyzed using 
thematic analysis, and determinants were mapped to behavior change frameworks to 
develop a mechanistic understanding of P adaptation for the context.
RESULTS: We conducted 14 interviews with people with tuberculosis and 11 
provider and staff interviews. Several unmet tuberculosis treatment needs 
emerged, along with suggestions for platform adaptation and implementation 
strategies. Findings suggest high personal smartphone access among providers and 
staff (11/11, 100%), less so for people with tuberculosis interviewed (5/14, 
36%). High provider digital literacy and capability and usage were noted, with 
smartphone apps routinely used for tuberculosis care delivery independent of 
electronic health systems. People with tuberculosis primarily used mobile phones 
for communication (calls) with clinic providers and staff for care coordination 
(eg, reminders). Internet access and stability remain major barriers in rural 
clinics, along with the personal cost of data bundles for both stakeholder 
groups. Key assets identified within the inner setting of Kilimanjaro Christian 
Medical Centre and Kibong'oto Infectious Diseases Hospital include existing 
provider and staff commitment to treatment support outside of clinic visits, and 
a robust infrastructure of community outreach for support of adherence and 
retention for people with tuberculosis.
CONCLUSIONS: Findings suggest a role for broader digital wraparound support 
beyond adherence monitoring for tuberculosis care in the context. Real-world 
considerations for the context suggest implementation of provider-facing 
smartphone interventions was perceived as highly feasible and acceptable, with 
appropriate consideration of personal cost associated with usage among 
stakeholders. Patient-facing or bidirectional tools would require modifications 
to existing mHealth implementation strategies, including more comprehensive 
assessment of digital literacy and related training, as well as provision of 
subsidized devices and data bundles.
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Extrapulmonary tuberculosis (EPTB) accounts for 15-20% of tuberculosis (TB) 
cases in immunocompetent individuals and over 50% in people living with Human 
immunodeficiency virus (HIV). Drug-resistant EPTB presents unique diagnostic and 
treatment challenges, yet patient experiences remain poorly understood. This 
study explores how patients with drug-resistant-EPTB perceive and navigate 
disease acquisition, diagnosis, and treatment within the Indian context. A 
qualitative study was conducted between January 2022 and July 2024 using 
in-depth individual interviews with 18 patients diagnosed with 
drug-resistant-EPTB at a tertiary care centre in Central India. Participants 
were purposively selected to ensure variation in age, gender, and disease site. 
Interviews were audio-recorded, transcribed verbatim, and analysed thematically 
following a structured coding framework. Reporting adhered to COREQ guidelines. 
Patient experiences were characterized by a "pathway of uncertainty" spanning 
disease understanding, diagnosis, and treatment. Three major themes emerged. 
First, limited understanding of EPTB and drug resistance, with misconceptions 
regarding disease presentation and confusion about the origins of drug 
resistance, including limited awareness of primary transmission. Second, 
fragmented diagnostic pathways, marked by delayed diagnosis, multiple healthcare 
encounters, and reliance on informal care, often compounded by non-specific 
clinical presentations. Third, uncertainty during treatment, driven by adverse 
drug effects, lack of clear monitoring indicators, and inadequate communication. 
These challenges were accompanied by significant socioeconomic and psychosocial 
impacts, including financial strain, stigma, and gendered vulnerabilities, with 
some effects persisting beyond treatment. Drug-resistant -EPTB patient 
experiences reflect interconnected challenges that extend beyond clinical 
management, forming a continuum of uncertainty across the care pathway. 
Addressing these requires improved patient-centered communication, strengthened 
diagnostic pathways, and greater attention to the specific needs of 
drug-resistant -EPTB within TB control programmes.
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A 74-year-old man was referred to our hospital with persistent fever and 
fatigue. He had been receiving Golimumab for rheumatoid arthritis for 15 months. 
At the time of GLM initiation, latent tuberculosis (TB) was suspected, and 
Isoniazid was prophylactically administered for 8 months. Fifteen months after 
Golimumab initiation, he developed the symptoms. Reactivation of latent TB was 
suspected, however, chest and abdominal CT revealed no abnormal findings, and 
acid-fast bacillus smear and PCR tests from sputum, urine, blood, and gastric 
juice samples were negative for TB. Given that blood tests showed elevated 
hepatobiliary enzymes, miliary TB was suspected, and liver biopsy was performed, 
revealing caseous necrosis. Therefore, he was diagnosed with reactivation of 
latent TB caused by INH-resistant Mycobacterium tuberculosis. Following the 
treatment of rifampicin, ethambutol, levofloxacin, and streptomycin, the fever 
quickly resolved, and hepatobiliary enzyme levels were normalized. Culture of 
the liver biopsy tissue for acid-fast bacilli yielded INH-sensitive 
Mycobacterium tuberculosis. Although very rare, our case underscores that 
careful observation for reactivation of latent TB is important for patients 
receiving TNFα inhibitors even after appropriate prophylactic treatment for 
latent TB. Liver biopsy should be considered, when elevated liver enzymes are 
observed in suspected cases of miliary TB.
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The relationship between age and isoniazid acetylation phenotype remains 
insufficiently characterized, particularly in elderly populations, where 
pharmacokinetic variability and susceptibility to toxicity may be increased. 
This study aimed to characterize isoniazid acetylation phenotypes in elderly 
Tunisian patients using a phenotypic index and to assess its clinical 
implications. A retrospective study was conducted on 476 Tunisian tuberculosis 
patients treated with isoniazid between 2019 and 2024. Plasma concentrations at 
3 h post-dose (C3) were used to determine the acetylation index (I3) and 
classify patients as rapid acetylators (RAs) or slow acetylators (SAs). 
Associations between acetylation phenotype, C3, dose adjustments, adverse 
events, and clinical variables were assessed using non-parametric and 
categorical statistical tests. Slow acetylators represented 68.1% of the cohort 
and were associated with significantly higher isoniazid exposure and a greater 
proportion of supra-therapeutic concentrations. Overall, 66.0% of patients 
exhibited supra-therapeutic concentrations. Acetylator status significantly 
influenced dose adjustment requirements, with 89.2% of SAs requiring 
modification, mainly dose reductions. Adverse events occurred in 34.9% of 
patients and were significantly more frequent in SAs compared with RAs (44.1% vs 
15.1%, p <.001). No significant association was observed between age and 
acetylation phenotype or plasma exposure, although age was associated with 
adverse events. Renal function showed no significant correlation with 
acetylation status or exposure. The high interindividual variability observed 
supports the use of phenotypic assessment (I3) to guide individualized dosing, 
particularly in settings where NAT2 genotyping is not routinely available. 
Prospective studies integrating pharmacogenetic and pharmacokinetic approaches 
are warranted to refine precision therapy in this high-risk population.
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The rapid emergence of resistance to novel tuberculosis drugs, such as 
bedaquiline, is a key threat to the long-term effectiveness of novel regimens. 
Given that the introduction of these agents has enabled the introduction of an 
all-oral regimen for rifampicin-resistant and multidrug-resistant tuberculosis, 
the rise of resistance underscores the urgent need to safeguard their efficacy 
and responsible use. A major barrier is the delay in developing reliable tools 
to detect resistance to novel compounds, which limits clinical decision-making 
and surveillance efforts. Herein, we outline a framework for integrating the 
development of drug susceptibility testing alongside tuberculosis drug 
development, including early stage resistance profiling and defining appropriate 
epidemiological cutoff values. We highlight key gaps, including the need for 
structured partnerships between drug developers, diagnostic manufacturers, 
regulators, research institutions, funders, and policy makers. We propose a 
roadmap to accelerate drug susceptibility testing and development of new 
tuberculosis regimens, ensuring that resistance detection maintains pace with 
the introduction of novel drugs. Establishing collaborative platforms for data 
sharing, genomic analysis, and diagnostic innovation will help ensure that 
resistance detection evolves in step with drug development, thereby preserving 
novel treatments and improving global tuberculosis care.
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Cutaneous tuberculosis (TB) is a rare manifestation of extrapulmonary TB, 
accounting for only 1-1.5% of cases. Among its various forms, cutaneous miliary 
TB is exceptionally uncommon and often presents with nonspecific clinical 
features. This makes early diagnosis challenging, especially in individuals who 
are immunocompromised. We report the case of a 67-year-old woman who presented 
with a 6-month history of multiple painful, nonhealing ulcers over the mons 
pubis, perivulvar area and left upper arm. Despite multiple courses of 
antibiotics, there was no improvement. Clinical examination revealed multiple 
well-defined ulcers with yellowish discharge. The patient had no history of 
bacille Calmette-Guérin vaccination. Tissue GeneXpert analysis from the ulcer 
confirmed Mycobacterium tuberculosis, and chest radiography revealed bilateral 
pulmonary nodules consistent with miliary TB. Imaging of the spine also showed 
features of spinal TB. The patient was diagnosed with miliary TB and was 
initiated on standard antitubercular therapy. Significant clinical improvement 
was noted within 1 month of treatment. This case highlights the importance of 
considering cutaneous TB, including its rare miliary form, in the differential 
diagnosis of chronic nonhealing ulcers, particularly in endemic areas or in 
patients with systemic symptoms. Early diagnosis and appropriate therapy are 
crucial for favourable outcomes.
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BACKGROUND: The availability of targeted Next Generation Sequencing (tNGS) for 
drug-resistant tuberculosis (DRTB) is a major advance in TB diagnostics, but its 
optimal implementation, yield, and cost in high TB-incidence settings remain 
unclear. We aimed to evaluate tNGS in relation to laboratory workflow, 
implementation cascade, turnaround time, and unit cost.
METHODS: We prospectively evaluated tNGS implementation with Deeplex Myc-TB for 
sputum samples at the provincial reference laboratory in West Java, Indonesia, 
from 1 August 2024 to 10 October 2025. We included patients with Xpert-diagnosed 
rifampicin-resistant TB (RRTB) at 32 hospitals and 15 community health centres, 
collectively catering to 51.0% of RRTB patients in the province.
FINDINGS: From 1210 RRTB sputum samples collected, 812 (67.1%) samples completed 
sequencing, with 429/812 (52.8%) yielding complete and 164/812 (20.2%) partial 
reads. Success of tNGS depended on bacterial load, ranging from 88.8% for Xpert 
high to 0% for very low samples. Majority samples were confirmed as RR/MDR TB 
(89.2%), with pre-XDR and XDR TB recorded in 10.6% and 0.2%, respectively. 
Workflow optimisation improved sequencing performance, with final workflow 
reaching a laboratory success of 82.4% (201/244). The median turnaround time for 
tNGS from sample reception until sequencing results was eight days (IQR 6-10). 
The total tNGS unit cost per sample was $263.6 for iSeq and $239.6 for MiSeq.
INTERPRETATION: tNGS performed well in those with high DNA sputum load with 
relatively rapid turnaround time. Its optimisation for wide adoption should 
consider DRTB burden, sample selection, sequencing platform, and costs.
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Early development of tuberculosis (TB) treatments often separates dose-finding 
in healthy volunteers (Phase I) and safety and early activity in patients (Phase 
IIa). The BTZ-043 study (NCT04044001) is a recent study that combined these two 
objectives in patients in a single study. In this work, we describe and compare 
three different design options which consider safety and activity endpoints 
differently in the dose escalation process. In simulations we show that the 
design that incorporates information about activity together with safety in the 
dose escalation process allows more precise estimation of the optimal dose and 
leads to a higher power on average in selecting at least one suitable dose at 
the end of the study compared to the design that considers only the safety 
endpoint for dose escalation.
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BACKGROUND: Tuberculosis (TB) poses a significant global public health 
challenge, with >10 million new infections reported annually, making it one of 
the top 10 causes of death worldwide. Eswatini has one of the world's highest TB 
incidence rates, with an estimated rate of 398 cases per 100 000 population in 
2019, as reported by the World Health Organization. In Eswatini, despite the 
implementation of TB active case finding (ACF) interventions aimed at improving 
TB case detection and reducing community transmission, there is limited 
empirical evidence on their association with improved knowledge, attitudes and 
health-seeking behaviour. This study seeks to address this gap to inform future 
advocacy, communication and social mobilisation strategies for enhanced TB 
control and prevention.
OBJECTIVE: To assess the association of TB ACF and improved knowledge, 
attitudes, perceptions of stigma and discrimination and health- seeking 
behaviours among individuals diagnosed with TB.
METHODS: The study employed a cross-sectional design from April to May 2023 to 
review Eswatini TB patients from treatment registers at 14 selected TB basic 
management units. The TB treatment register was used to determine the entry 
point of TB patients into care. Those exposed to the ACF programme were located 
by the TB champions (community volunteers engaged to conduct TB ACF) (n=208), 
while the unexposed were drawn from outpatients (n=204). The scores for overall 
knowledge, attitude and health-seeking behaviour were transformed into binary 
categories based on the calculated median scores. Descriptive statistics were 
used to summarise participant characteristics, and a multinomial logistic 
regression model was applied to determine significant risk factors.
RESULTS: A total of 412 TB patients (mean (standard deviation) age 42.21 (4.9) 
years) were included in the study, and 260 (63%) displayed knowledge about TB. 
Among the patients, 268 (65%) reported that they had not felt stigmatised, 147 
(36%) had sought care early (within 2 weeks) and 297 (72%) exhibited good 
health-seeking behaviour. Exposure to ACF was associated with higher odds of TB 
knowledge (adjusted odds ratio (aOR) 6.85; 95% confidence interval (CI) 4.21 - 
11.14; p<0.001) and higher odds of seeking care within 2 weeks of symptom onset 
(aOR 6.84; 95% CI 4.06 - 11.52; p<0.001).
CONCLUSION: Generally, patients found through ACF were associated with greater 
knowledge about TB and favourable health-seeking behaviour. However, there 
remained a notable proportion of TB patients without adequate knowledge and with 
suboptimal health-seeking behaviour, who may pose a considerable risk for TB 
transmission.
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We present a case of a 57-year-old Honduran male with no past medical history 
who initially presented to the hospital for blurred vision, but was ultimately 
admitted for hypoxia and acute kidney injury. His blurred vision led to an 
ophthalmic examination revealing bilateral retinal detachments. The evaluation 
for spontaneous retinal detachment led to the discovery of a positive 
antinuclear antibody (ANA) and interferon gamma release assay (IGRA) for 
tuberculosis (TB). At the time of admission, chest radiography was negative for 
evidence of active TB, and all sputum testing was negative. Further workup 
revealed the patient met criteria for acute onset systemic lupus erythematosus 
(SLE). Due to worsening clinical condition, he was started on 20 mg prednisone 
for the treatment of acute SLE along with rifampin for latent TB. However, with 
ongoing clinical deterioration, repeat imaging was obtained, and it was revealed 
that he had conversion of latent to active TB after only 13 days of 
glucocorticoid exposure. Both diagnoses were later confirmed by biopsy. This 
case endeavors to explore the potential causes for activation of latent TB from 
the initiation of high-dose steroids in a time course that is weakly supported 
by available data, and encourages further exploration into how the combination 
of an autoimmune condition and immunosuppressive therapy may influence the risk 
for reactivation of TB.
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OBJECTIVES: Worldwide, tuberculosis (TB) continues to be an important cause of 
human morbidity and mortality, particularly in developing countries where drug 
surveillance and rapid detection of resistance to anti-TB drugs is uncommon and 
the lack of proper healthcare systems often leads to incomplete treatment and 
spread of MTB strains. The present paper discusses the potential role of 
artificial intelligence (AI) in improving TB diagnosis, management, and control 
in African countries, where conventional diagnostic approaches remain 
predominant and often insufficient.
METHODS: A narrative review of current challenges in TB management in African 
settings was conducted, focusing on limitations of existing diagnostic tools and 
the emerging contributions of AI-based technologies in healthcare. The review 
demonstrates how machine learning algorithms and computer-aided systems could be 
integrated into TB programs to enhance clinical decision-making and 
surveillance.
RESULTS: Conventional TB diagnostic methods such as the tuberculin test, 
radiography, and microscopic examination show limited accuracy and efficiency, 
contributing to ongoing transmission and poor treatment outcomes in many African 
countries. AI innovations have demonstrated improved performance in disease 
detection and prediction across various health domains, offering time-saving, 
resource-efficient, and scalable solutions. Applied to TB, AI could support 
clinicians in diagnosis, forecast treatment outcomes, and strengthen public 
health strategies aimed at controlling MTB spread.
CONCLUSION: AI holds significant promise for enhancing TB control efforts in 
African countries by improving diagnostic precision, clinical decision-making, 
and surveillance capacities. Integrating AI into national TB programs could 
promote more effective and efficient disease management, ultimately contributing 
to reduced morbidity and mortality.
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OBJECTIVES: Tuberculosis (TB) is a preventable infectious disease that can be 
effectively cured with appropriate antituberculosis treatment. This study aimed 
to describe the epidemiological characteristics of TB cases notified in 2025 and 
to provide evidence to support national TB control policy development and 
evaluation.
METHODS: The epidemiological status of TB in the Republic of Korea (ROK) was 
assessed using raw data on notified TB cases obtained from the "Annual Report on 
the Notified Tuberculosis in the ROK, 2024" and the 2025 Integrated Infectious 
Disease Control Information System of the Korea Disease Control and Prevention 
Agency. TB incidence rates were calculated using the mid-year resident 
population, with foreign residents included as appropriate denominators.
RESULTS: In 2025, a total of 17,070 TB cases were notified (33.5 cases per 
100,000 population), representing a 4.9% decrease (874 cases) compared with 2024 
(17,944 cases; 35.2 cases per 100,000 population). Despite this decline, the 
disease burden remained concentrated among older adults, with 10,669 cases 
reported in individuals aged ≥65 years. Among TB cases, the number of foreign 
residents decreased by 2.6% to 1,049 in 2025, from 1,077 in 2024.
CONCLUSIONS: Since the peak in 2011 (50,941 TB cases), TB notifications have 
declined by 66.2%, with an average annual reduction of 7.5%. However, the 
current incidence remains above the target established in the Third National 
Strategic Plan for Tuberculosis Control. Achieving this target will require 
expanded proactive screening among high-risk populations, including older adults 
and foreign residents, strengthened early detection and linkage to treatment, 
and further optimization of the TB control system. These efforts are expected to 
enhance the effectiveness and long-term sustainability of national TB control 
strategies.
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A new Persister Enrichment Model in Mycobacterium tuberculosis links multidrug 
persistence to drug sequencing and maltokinase-dependent carbon distribution.

Shultis MW, Mulholland CV, Cui J, Chen M, Johnson S, Hiner C, Berney M.

Prolonged combination chemotherapy is required to cure Tuberculosis, in part 
because Mycobacterium tuberculosis ( Mtb ) forms antibiotic-tolerant persister 
cells that survive exposure to bactericidal drugs. Experimental systems to study 
multidrug persistence in Mtb remain limited. Here, we describe a rapid and 
tractable Persister Enrichment Model (PEM) in which removal of glycerol markedly 
increases the frequency of multidrug-tolerant Mtb cells that survive exposure to 
high concentrations of bactericidal antibiotics with distinct mechanisms of 
action. Persister enrichment in PEM depends on carbon source identity rather 
than carbon abundance and enables direct interrogation at the transition from 
active growth into multidrug tolerance. Using PEM, we show that the temporal 
order of isoniazid (INH) and rifampicin (RIF) exposure shapes the magnitude of 
multidrug persistence. A transposon sequencing screen under combination drug 
pressure identified maltokinase ( mak ) as a major determinant of multidrug 
persistence. Deletion of mak enhanced susceptibility to INH+RIF in PEM and 
impaired bacterial survival during the persistent phase of infection in mice. 
Metabolic analyses reveal that loss of mak destabilizes carbon distribution 
during co-catabolism of glycolytic carbon sources, leading to defective growth 
and antibiotic persistence. This defect is ameliorated by inactivating mutations 
in glucose-1-phosphate adenylyltransferase ( glgC ), which alleviate the buildup 
of ADP-glucose. Together, these findings establish PEM as a practical platform 
to study multidrug persistence, reveal that drug sequencing can influence entry 
into multidrug tolerance, and identify maltokinase-dependent carbon distribution 
as a metabolic vulnerability that constrains Mtb survival.
IMPORTANCE: Tuberculosis treatment requires prolonged multidrug chemotherapy in 
part because Mycobacterium tuberculosis forms antibiotic-tolerant persister 
cells that survive bactericidal drug exposure. However, experimental systems to 
study multidrug persistence remain limited, and the metabolic mechanisms 
underlying this phenotype are poorly understood. Here, we establish a rapid and 
experimentally tractable Persister Enrichment Model (PEM) that enriches 
multidrug-tolerant M. tuberculosis populations by removing glycerol from culture 
medium. Using this model, we demonstrate that the order of antibiotic exposure 
influences multidrug persistence both in vitro and in vivo and identify 
maltokinase-dependent carbon distribution as a critical determinant of 
persistence and long-term bacterial survival. These findings provide a new 
platform for studying multidrug tolerance and reveal carbon buffering pathways 
as potential therapeutic vulnerabilities that could help shorten tuberculosis 
treatment.
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Immortal genome assumption significantly underestimates replication and death 
rates of Mycobacterium tuberculosis in mice and monkeys.

Friesen AD, Ganusov VV.

Immune correlates of protection against infection with Mycobacterium 
tuberculosis ( Mtb ) or against tuberculosis ( TB ) remain poorly defined. The 
ratio of colony forming units ( CFUs ) to chromosomal equivalents ( CEQs ), Z = 
CFUs/CEQs, recovered either from the whole lung (mice) or individual lesions 
(monkeys or rabbits) of Mtb-infected animals has been used as a metric for how 
effectively Mtb is killed in vivo. However, the contribution of bacterial 
killing to changes in the CFU/CEQ ratio during an infection has not been 
rigorously investigated. We developed alternative mathematical models to study 
the dynamics of CFUs, CEQs, and their ratio during an Mtb infection. We find 
that the ratio Z alone cannot be used to infer the death rate of bacteria, 
unless the dynamics of CEQs and CFUs are entirely uncoupled, which is 
biologically unreasonable and inconsistent with the view that CEQs reflect an 
accumulated burden of both viable and non-viable bacteria. Importantly, we 
estimate a decay rate of 3.6% / day (a half life of about 20 days) of Mtb H37Rv 
CEQs in B6 mice that is similar to 4% / day, previously found for Mtb Erdman in 
cynomolgus macaques. While the estimated Mtb DNA decay rate seems small, we 
found that estimated rates of Mtb replication and death/killing are still 
extremely sensitive even to slow decay of Mtb DNA, in part, because Mtb 
replication and death rates are also small especially during chronic phases of 
infection. By applying our models to data on Mtb dynamics during the first 3 
weeks of infection in macaques, we provide evidence of substantial killing of 
Mtb bacteria, prior to arrival of adaptive immunity to the site of infection, 
challenging the previously established notion of non-dying bacteria in the 
absence of T cell immunity and granuloma formation. We also propose experiments 
that will allow more accurately to measure the rate of Mtb DNA loss, helping 
more rigorously quantify impact of immunity on within-host Mtb dynamics.
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BACKGROUND: Tuberculosis (TB) remains the leading cause of death among people 
living with human immunodeficiency virus (PLHIV). Latent tuberculosis infection 
(LTBI) poses a serious challenge because immune suppression substantially 
increases the risk of progression to active disease. In Mongolia, where TB 
incidence is high, little is known about LTBI prevalence and risk factors among 
PLHIV. This study aimed to estimate the prevalence of LTBI and identify risk 
factors for LTBI in Mongolia.
MATERIALS AND METHODS: A retrospective cohort study was conducted using 
secondary data from the AIDS/STI Surveillance and Research Department of the 
National Centre for Communicable Diseases between September 2023 and January 
2024. A total of 196 PLHIV without active TB were screened using the 
QuantiFERON-TB Gold Plus test. Sociodemographic and clinical variables were 
analyzed with chi-square tests and multivariable logistic regression.
RESULTS: The prevalence of LTBI was 39.3% (77/196). Interruption of 
antiretroviral therapy was significantly associated with (odds ratio, 27.7; 95% 
confidence interval,3.04-252.2). The history of TB contact was also associated 
with high risk (P=0.047). Viral load level and duration of HIV infection were 
not significantly associated with LTBI.
CONCLUSION: These findings indicate that LTBI prevalence among PLHIV in Mongolia 
is high, comparable to other high-burden settings. Ensuring continuous ART use, 
implementing systematic LTBI screening, and expanding preventive therapy are 
critical to reduce progression to active TB and to strengthen TB/HIV control 
efforts.
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Introduction Diagnosing and treating tuberculosis (TB) infection are critical to 
reducing TB mortality among people with HIV (PLHIV). Blood-based screening using 
QuantiFERON-TB Gold Plus (QFT+) and shorter-course TB preventive therapy (TPT) 
regimens such as 3-month weekly isoniazid and rifapentine (3HP) hold promise to 
improve TB outcomes.Methods We conducted 38 qualitative interviews to explore 
implementation challenges and solutions related to QFT+ use and TPT uptake among 
PLHIV participating in the PREVINE-TB study in Brazil and utilized thematic 
analysis.Results Clinic and provider implementation innovations and examples of 
positive deviance helped explain quantitative differences in QFT+ use and TPT 
uptake between cities including predetermination of eligible patients for QFT+ 
screening based on nurse review of electronic medical records, specialized TB 
clinics, the use of TPT Champions, and digital communication.Conclusions Clinic 
and provider innovations can support QFT+ use and TPT uptake to improve TB 
outcomes, including in the context of health systems challenges.
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CMPK2 restricts Mycobacterium tuberculosis replication and regulates macrophage 
gene expression.
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Shiloh MU.

Host cell metabolic pathways influence innate immune responses to intracellular 
pathogens, but the contribution of nucleotide metabolism to antimicrobial 
defense remains incompletely defined. Here, we identify the mitochondrial 
nucleoside monophosphate kinase CMPK2 as a regulator of macrophage responses to 
Mycobacterium tuberculosis (Mtb). Using a targeted genetic screen of candidate 
host factors, we found that depletion of CMPK2 enhances intracellular Mtb 
replication in human macrophages. This phenotype was confirmed using both 
shRNA-mediated knockdown and CRISPR-Cas9-mediated knockout approaches. CMPK2 
expression increased following macrophage activation and Mtb infection. 
Transcriptomic profiling revealed that loss of CMPK2 is associated with broad 
alterations in gene expression, including reduced expression of genes linked to 
innate immune and inflammatory responses early after infection. In contrast, 
myeloid-specific deletion of Cmpk2 in mice did not significantly alter bacterial 
burden or survival following aerosol Mtb infection, indicating that the 
contribution of CMPK2 to host defense is context dependent. Together, these 
findings identify CMPK2 as a host factor that limits Mtb replication in human 
macrophages and shapes innate immune gene expression programs.
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Rifampicin induced purpura of left lower limb: Illustrative medical image.
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Rifampicin-induced purpura is a rare hypersensitivity reaction encountered 
during anti tubercular therapy (ATT). We report a 43-year-old male with cervical 
tubercular lymphadenitis who developed purpuric lesions with distinctive 
orange-colored serous discharge over the left lower limb after initiation of 
ATT. Investigations excluded thrombocytopenia and systemic vasculitis. A 
temporal relationship between drug intake and symptom onset confirmed rifampicin 
as the causative agent. Prompt withdrawal of rifampicin and initiation of 
systemic corticosteroids led to complete resolution of the lesions. This case 
highlights the need for vigilance regarding rare dermatological adverse effects 
in patients on ATT and the importance of prompt clinical recognition to prevent 
serious complications.
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INTRODUCTION: Tuberculosis (TB) remains a leading cause of pediatric morbidity 
and mortality worldwide, with diagnostic and therapeutic challenges continuing 
to affect outcomes, including in high-income settings. The TBSure study 
investigated current practices in pediatric TB diagnosis and management across 
multiple countries, aiming to identify variations, strengths, and gaps in 
real-world care and to inform evidence-based recommendations.
METHODS: We conducted a cross-sectional, structured survey distributed to 
healthcare professionals involved in pediatric TB care through a professional 
network. The questionnaire assessed diagnostic approaches, specimen selection, 
use of microbiological and molecular tests, treatment regimens for active and 
latent TB, monitoring practices, and adherence to international (WHO 2022, 
ERS/ECDC 2017 and IJTLD 2023) guidelines. Descriptive analyses were performed to 
summarize practices and identify variability across settings.
RESULTS: A total of 60 participants from 17 countries responded, predominantly 
from Europe. In children unable to expectorate, early-morning gastric aspirates 
were used by 47% of respondents, induced sputum or gastric aspirate depending on 
age by 29%, and induced sputum alone by 18%. Smear microscopy and culture were 
systematically performed by 86 and 63% of respondents, respectively. Rapid 
molecular testing was routinely performed by 80%. Culture was systematically 
requested following negative nucleic acid amplification test results in 88% of 
cases. Molecular drug-resistance testing on initial samples was commonly 
requested, most frequently for rifampicin resistance alone (47%) or combined 
rifampicin and isoniazid resistance (41%). Treatment practices for presumed 
drug-susceptible tuberculosis were uniform across respondents, with universal 
use of the standard 6-month regimen. However, implementation of the 4-month 
regimen for non-severe disease was inconsistent, being reported by only 47% of 
respondents. Fluoroquinolones were used as first-line therapy in cases of 
suspected isoniazid resistance by 49% of respondents and in tuberculous 
meningitis by 33%. Baseline blood testing (92%), toxicity monitoring (67%), HIV 
testing (86%), and post-discharge directly observed therapy (83%) were widely 
implemented.
CONCLUSION: Pediatric TB practices are generally aligned with guidelines, with 
widespread use of rapid molecular testing and standardized treatment regimens, 
but substantial heterogeneity persists for diagnostic approaches and isolation 
measures. Strengthening implementation of evolving international recommendations 
may improve early diagnosis, treatment consistency, and outcomes for children 
affected by tuberculosis.
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OBJECTIVES: This study evaluates the effectiveness and efficiency of the 
Tuberculosis (TB) Relief Belt Project (2014-2024) and proposes sustainable 
operational strategies by reviewing its role as a public health safety net and 
its policy impact.
METHODS: The project's implementation status, beneficiary characteristics, 
support case numbers, and institutional improvements were analyzed using annual 
reports, institutional performance data, policy research reports, and relevant 
academic literature from 2014 to 2024.
RESULTS: The TB Relief Belt Project expanded from four participating 
institutions in 2014 to 17 by 2024. During this expansion, the project 
consistently provided comprehensive, integrated services to vulnerable patients 
with TB, including medical expenses coverage, caregiving costs, transportation 
fees, nutritional support, and referral treatment costs. Notably, the number of 
cases receiving medical expense support increased substantially, from 31 in 2014 
to 589 in 2024.
CONCLUSIONS: Although the overall prevalence of TB is declining, vulnerable 
patients requiring support through the TB Relief Belt Project has continued to 
rise in number. This trend is attributable to the growth of economically 
disadvantaged populations, intensified outreach projects since 2019, and the 
expansion of eligibility for medical expense support following the introduction 
of the TB patient vulnerability assessment in 2022. Future efforts should focus 
on enhancing the project's sustainability and effectiveness by expanding into 
nonparticipating regions, strengthening engagement at existing institutions, and 
increasing project publicity.
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OBJECTIVES: Homeless individuals form a vulnerable group for tuberculosis and 
require comprehensive, continuous patient care and support. This report 
describes the characteristics, treatment outcomes, and postdischarge support of 
residents at Misokkumteo, the only long-term tuberculosis care and support 
facility for homeless individuals in the Republic of Korea.
METHODS: A total of 458 residents were included, all admitted between 2011 and 
2024. Their general characteristics, length of stay, treatment outcomes, and 
self-reliance after discharge were identified using facility records and 
follow-up data.
RESULTS: Of the total number of residents, 99.3% were male, and their mean age 
was 53 years. The average length of stay was 196 days, and the treatment success 
rate was 94.9%. Residents received health education and counseling on disease 
management and treatment adherence, including direct observation therapy, 
medical and social welfare linkage services, rehabilitation, and vocational 
support. Following their discharge, housing support, employment linkage, and 
social welfare enrollment were provided.
CONCLUSIONS: Misokkumteo contributed to maintaining the continuum of care and 
supporting social reintegration among homeless tuberculosis patients. The 
expansion of community-based treatment support and financial assistance for 
comorbidity management is needed.
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Preferences for treatment for latent tuberculosis infection in primary care 
among people in the United States at increased risk of tuberculosis: a pilot 
survey.
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OBJECTIVES: Tuberculosis (TB) in the United States disproportionately affects 
non-U.S.-born individuals. While testing this population for TB infection is 
recommended, little is known about individuals' willingness to take treatment 
for latent TB infection (LTBI). To address this gap, we conducted a pilot 
preference survey among individuals from countries with high TB incidence.
DESIGN: Cross-sectional survey supported by language concordant community health 
workers.
SETTING: Federally qualified health center, serving a primarily Asian immigrant 
community, in San Francisco.
PARTICIPANTS: Adults eligible for risk-based LTBI testing based on place of 
birth seeking primary care.
OUTCOME MEASURES: Perspectives on TB disease, risk of reinfection, and 
willingness to accept treatment if diagnosed with LTBI conditional on different 
factors, such as side effects, costs, and other treatment burden.
RESULTS: Among 60 participants, the median age was 48 years (interquartile range 
35-63 years), 52% were women, and 100% spoke Chinese. Infecting others (n=35, 
58%), risk of death (n=30, 50%), and potential isolation (n=25, 42%) were the 
most worrisome consequences of TB disease. Reinfection risk, risk of liver 
damage, cost, TB progression risk, clinic visits, and blood draws were most 
often considered moderately or very important when deciding whether to take LTBI 
treatment (n=53 to 57, 88-95%). While most participants (n=56, 93%) were willing 
to take treatment if diagnosed with LTBI even at a 10-year TB progression risk 
below 1% and willing to accept a risk of liver damage (n=41, 68%), less than 
half would accept LTBI treatment if there were any associated cost (n=28, 47%). 
Finally, many participants had concerns about their reinfection risk after 
completing LTBI treatment (n=34, 57%).
CONCLUSIONS: Amongst surveyed participants, TB disease and its consequences such 
as hospitalization, death and infecting others were worrisome, and participants 
had a high level of willingness to take treatment if diagnosed with LTBI. Future 
assessments of how people weigh tradeoffs regarding LTBI diagnosis and treatment 
could inform interventions to increase LTBI treatment acceptance and completion.
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OBJECTIVES: The Korea Disease Control and Prevention Agency operates a mobile 
tuberculosis (TB) screening program targeting adults aged 65 years and older who 
are vulnerable to TB and have limited access to healthcare for the early 
detection and prevention of community transmission. This study analyzed the 
outcomes of the program conducted in 2023-2024 to determine directions for 
future implementation.
METHODS: For greater accessibility, TB screening was conducted in locations 
where the target population resided. The screening process consisted of a 
prescreening questionnaire and chest X-ray examination, with follow-up sputum 
testing for individuals with TB-related symptoms (cough lasting ≥2 weeks) and 
for those with abnormal chest X-ray findings.
RESULTS: A total of 373,080 individuals were screened during 2023-2024, and 259 
TB cases were identified through early detection, corresponding to 69.4 cases 
per 100,000 screenings. Characteristics significantly associated with TB 
diagnosis included male sex, advanced age, prolonged cough (≥2 weeks), a history 
of previous TB, and abnormal chest X-ray findings (p≤0.001). Notably, 79.9% of 
confirmed TB cases reported no cough lasting ≥2 weeks, and 62.9% were initially 
classified as having inactive TB based on chest X-ray findings but were 
subsequently confirmed by sputum examination as having active TB.
CONCLUSIONS: The mobile TB screening program enhances early case detection by 
expanding sputum testing to include individuals classified as having inactive TB 
by chest X-ray, thereby proactively identifying a broader range of TB cases than 
the national TB screening program.
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OBJECTIVES: This study examines the operational framework and performance of the 
latent tuberculosis infection (LTBI) screening and treatment program conducted 
among conscription candidates in collaboration with the Military Manpower 
Administration and the Korea Disease Control and Prevention Agency from 2017 to 
2025 and assesses its implications for national tuberculosis (TB) prevention 
policy.
METHODS: Conscription candidates who consented to screening underwent an 
interferon-gamma release assays. Individuals with a history of TB treatment or 
prior LTBI positivity were excluded through administrative data linkage. 
Positive cases were linked to the national TB management system through the 
government's administrative information-sharing platform and referred to public 
health centers or designated medical institutions for treatment. Descriptive 
methods were used to analyze screening results, treatment linkage, and treatment 
initiation status from 2017 to 2025.
RESULTS: Among 2,493,162 individuals screened, 41,185 tested positive, yielding 
an overall positivity rate of 1.7%. The positivity rate declined from 2.9% in 
2017 to 0.8% in 2025. The treatment initiation rate among positive cases was 
49.7%, with a median time of 28 days to initiation. Concurrently, the incidence 
and notification rates of TB among individuals in their twenties declined in 
2024 to approximately one-sixth of the levels reported in 2015.
CONCLUSIONS: This program demonstrates a systematic approach to large-scale LTBI 
screening and treatment linkage for young adults presenting a national TB 
prevention model based on interministerial collaboration. This operational 
experience has important implications for the development of future policies for 
the control of TB and other infectious diseases.
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OBJECTIVES: The Korea Disease Control and Prevention Agency has conducted a 
mobile tuberculosis (TB) screening program for vulnerable populations since 
2020. This operation includes homeless individuals with limited access to 
healthcare and who are living on streets, in facilities, or in jjokbang areas. 
This study analyzes the program's outcomes and provides recommendations for 
future implementation.
METHODS: Participants were screened at their residences to increase 
accessibility. The screening procedure includes a prescreening questionnaire, 
chest X-ray, and sputum testing. Individuals with TB-related symptoms or 
abnormal chest X-ray findings must undergo sputum testing. This study used the 
chi-square test with statistical significance set at 0.05 to analyze differences 
in TB detection rates across participant characteristics.
RESULTS: A total of 31,596 individuals were screened between 2023 and 2024, and 
36 TB cases were identified (113.9 per 100,000 screenings). Male sex (p=0.012), 
poor housing conditions (p=0.001), medically vulnerable status (p=0.030), 
TB-related symptoms (p=0.020), a history of TB (p=0.001), and abnormal chest 
X-ray findings (p≤0.001) were significantly associated with TB detection in 
2023. Poor housing conditions (p=0.009) and abnormal chest X-ray findings 
(p≤0.001) remained significant in 2024. Approximately 75.0% of the detected 
cases were classified as inactive TB on chest X-ray, and most individuals were 
asymptomatic or had displayed mild symptoms.
CONCLUSIONS: The mobile TB screening program facilitates early detection by 
identifying cases that may not be discernible through symptom-based screening 
alone. Strengthening mobile screening and periodic follow-up for vulnerable 
populations may further improve early detection and treatment outcomes.
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OBJECTIVES: Tuberculosis (TB) continues to drive infectious mortality worldwide. 
The study characterized the evolution of drug-susceptible TB (DS-TB), 
multidrug-resistant TB (MDR-TB), and extensively drug-resistant TB (XDR-TB) in 
30 WHO high-burden countries, linking current patterns to long-term trends, age 
structure, and forward-looking scenarios to 2043.
METHODS: Using GBD 2023 estimates for 1990-2023, we extracted incidence, 
mortality, and DALYs as age-standardized rates (ASR) per 100,000 with 95% 
uncertainty intervals. Temporal dynamics were summarized with Estimated Annual 
Percent Change (EAPC) and extended linearly to 2043. GBD incidence and mortality 
were compared against WHO national TB series for 2010-2023.
RESULTS: Overall TB incidence ASR declined in 28/30 countries between 1990 and 
2023, ranging from a 79.2% reduction in Bangladesh to a 24.9% increase in the 
Philippines. Mortality and DALY ASR decreased in 29/30 countries. DS-TB 
incidence dropped in 28/30 settings, while MDR-TB incidence rose in 28/30, from 
-62.5% in China to +23,603% in Kyrgyzstan. The MDR/RR-TB burden shifted toward 
older adults (≥55 years) in countries such as China (+22 percentage points), 
whereas youth contributions remained high in Nigeria (~40%). Projections 
assuming constant EAPC suggest continued DS-TB declines but sustained MDR-TB in 
Eastern Europe and Central Asia.
CONCLUSION: The MDR-TB remains concentrated and often increasing with limited 
detectable XDR-TB. Age-tailored interventions, universal drug-susceptibility 
testing, scale-up of all-oral second-line regimens, and adherence support are 
critical to reverse resistant-TB trajectories while preserving gains against 
DS-TB.
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Tuberculous lymphadenitis, a form of extra-pulmonary tuberculosis, is diagnosed 
through the detection of Mycobacterium tuberculosis in tissue samples. 
Lymphadenitis may be caused by both nontuberculous mycobacteria (NTMs) and 
Mycobacterium tuberculosis complex (MTBC). Here, we highlight the advantage of 
using a fluorescent dye in combination with Confocal Laser Scanning Microscopy 
(CLSM) for identifying Mycobacterium tuberculosis in histological sections of 
lymph node tissue after correlating with Clinical, histopathological, and 
microbiological findings. CLSM enables the differentiation of non-specific 
fluorescence from the Mycobacterium tuberculosis fluorescence through the 
spectral emission method. This method proved effective even in lymph node tissue 
samples exhibiting weak staining using the Ziehl-Neelsen method. Overall, the 
integration of fluorescent dye with CLSM visualisation substantially improves 
bacillary visualisation, facilitates faster processing, and reduces observer 
fatigue due to the black background.
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INTRODUCTION: Intestinal tuberculosis (ITB) represents a major diagnostic 
challenge in endemic regions owing to its substantial clinical and endoscopic 
overlap with Crohn's disease (CD). This complexity is further amplified when ITB 
is accompanied by inflammatory musculoskeletal manifestations that resemble 
axial spondyloarthritis (axSpA), thereby increasing the risk of diagnostic 
misclassification and potentially hazardous therapeutic decisions, particularly 
with respect to the use of immunosuppressive agents.
CASE REPORT: A clinical case is presented involving a young woman with chronic 
diarrhea and progressive inflammatory back pain. The diagnostic workup comprised 
laboratory investigations, imaging studies, colonoscopy with histopathological 
analysis, microbiological testing, and longitudinal monitoring throughout the 
course of anti-tuberculous therapy.
RESULTS: Colonoscopy revealed inflammatory lesions suggestive of CD; however, 
histopathological examination demonstrated large confluent granulomas with 
central necrosis and acid-fast bacilli (AFB) positivity, establishing the 
diagnosis of ITB despite initially negative molecular assays and cultures. 
Radiological findings, inflammatory back pain, and HLA-B27 positivity were 
consistent with axSpA. Anti-tuberculous therapy led to marked mucosal 
improvement, although persistent microbiological evidence necessitated extension 
of treatment duration to nine months. Management of spondyloarthritis was 
initiated only after adequate control of the tuberculous infection had been 
achieved.
CONCLUSION: This case underscores the need for heightened vigilance for ITB in 
patients presenting with Crohn's-like colitis and inflammatory musculoskeletal 
symptoms in tuberculosis-endemic settings. Histopathological evaluation remains 
pivotal when microbiological investigations are inconclusive. A stepwise, 
"infection-first" approach is essential to avoid premature immunosuppression and 
to ensure safe and effective management of coexisting inflammatory conditions.
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OBJECTIVE: This study aimed to analyze the clinical, laboratory, endoscopic, and 
histological features of children with intestinal tuberculosis (ITB) and Crohn's 
disease (CD).
MATERIALS AND METHODS: This single-center retrospective study was done among 
children with ITB and CD between January 2021 and December 2023. Their baseline 
demographics, clinical, laboratory, endoscopic, and histological findings were 
compared.
RESULTS: This study included 28 ITB and 21 CD patients. The prevalence of fever 
(57.1% vs. 14.3%; P=.003), subacute intestinal obstruction (21.4% vs. 0%; 
P=.031), and positive contact history (25% vs. 0%; P=.015) was more common in 
ITB patients, whereas nocturnal stooling (33.3% vs. 0%; P=.001), growth failure 
(66.7% vs. 35.7%; P=.032), extraintestinal manifestation (28.6% vs. 3.6%; 
P=.033), perianal involvement (33.3% vs. 7.1%; P=.028) predominated in CD 
patients with longer disease duration (7.3 ± 3.3 months vs. 5.1 ± 4.02 months; 
P=.003). Higher mean fecal calprotectin level (1145.45 ± 660.45 vs. 566.22 ± 
299.18 ug/g; P=.002), left-sided colonic involvement with linear ulcer (42.9% 
vs. 7.1%; P=.005), aphthous ulcer (38.1% vs. 7.1%; P=.012), skip lesion (28.6% 
vs. 0%; P=.004), cobble-stoning (19% vs. 0%; P=.028), perianal lesion (33.3% vs. 
7.1%; P=.028), and focally enhanced colitis (47.6% vs. 0%; P=.000) were more 
common in CD patients than ITB patients.
CONCLUSION: A combination of clinical features, laboratory tests, and endoscopic 
evaluation is needed to accurately distinguish CD from ITB in children.
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BACKGROUND: Spinal tuberculosis (TB) remains a leading cause of permanent 
neurological deficit in endemic regions. Identifying preoperative factors 
associated with poor neurological outcomes could inform surgical 
decision-making, but high-quality predictor data are limited.
METHODS: We retrospectively analyzed 27 consecutive adult patients who underwent 
surgical treatment for spinal TB at a tertiary neurosurgical center between 
January 2018 and December 2022. Permanent neurological deficit was defined as 
persistent motor weakness (Medical Research Council [MRC] grade ≤4) or sensory 
impairment at a minimum of 12 months postoperatively. Univariable associations 
were assessed using chi-square or Fisher's exact tests, with prevalence ratios 
(PR) and 95% confidence intervals (CIs).
RESULTS: Fifteen patients (55.6%) developed permanent neurological deficit. Two 
preoperative variables were significantly associated with poor outcomes: severe 
motor dysfunction (MRC 0-3) (PR 3.82, 95% CI 1.08-13.58; Fisher's exact test, p 
= 0.007) and diminished or absent sensation (PR 2.55, 95% CI 1.08-6.03; Fisher's 
exact test, p = 0.021). Cervical-thoracic involvement showed a non-significant 
trend toward worse outcomes (PR 2.20, 95% CI 0.93-5.18; Fisher's exact test, p = 
0.057). Age, sex, comorbidities, sphincter dysfunction, number of vertebral 
levels affected, and radiological features including epidural compression were 
not significantly associated with permanent deficit.
CONCLUSIONS: Preoperative motor and sensory status are the strongest available 
predictors of permanent neurological deficit in patients undergoing surgery for 
spinal TB. These findings support early identification and prioritization of 
patients with severe preoperative neurological compromise. Larger multicenter 
studies are needed to develop and externally validate quantitative risk 
prediction tools.
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Pleural effusion, defined as the abnormal buildup of fluid within the pleural 
cavity, arises from a wide range of causes. In countries with a high 
tuberculosis (TB) burden, such as India, tubercular pleural effusion (TPE) is 
particularly common. Adenosine deaminase (ADA) is widely used in TB-endemic 
regions due to its low cost and high diagnostic accuracy, although its 
specificity may be reduced in certain conditions, such as empyema, lymphoma, and 
rheumatoid pleuritis. Molecular diagnostic tools such as polymerase chain 
reaction (PCR) and cartridge-based nucleic acid amplification tests (CBNAAT) are 
increasingly accessible through national tuberculosis programs and offer 
improved specificity; however, their sensitivity may be limited in 
paucibacillary pleural disease. Therefore, there remains a need for additional 
adjunctive biomarkers to improve diagnostic accuracy, particularly in borderline 
or inconclusive cases. Recent studies continue to highlight the diagnostic 
challenges of tubercular pleural effusion, particularly in differentiating it 
from malignant and parapneumonic effusions, emphasizing the need for additional 
biomarkers to improve diagnostic accuracy. Pleural fluid lysozyme was evaluated 
as a diagnostic biomarker to differentiate tubercular from non-tubercular 
pleural effusions. This study evaluated pleural fluid lysozyme as a diagnostic 
indicator for TPE and compared its performance with ADA. A case-control study 
was carried out over 18 months, enrolling 50 patients (25 with TPE and 25 with 
non-TPE). Pleural fluid samples were analyzed for ADA and lysozyme using an 
enzyme-linked immunosorbent assay (ELISA)-based method. Data were statistically 
assessed for sensitivity, specificity, and diagnostic accuracy using receiver 
operating characteristic (ROC) curve analysis. The mean pleural fluid lysozyme 
level was 7714.21 ± 1793.17 ng/mL in the TPE group and 9285.37 ± 3403.90 ng/mL 
in the non-TPE group (p = 0.038). Despite higher absolute values in the non-TPE 
group, ROC curve analysis demonstrated good diagnostic performance of lysozyme 
in differentiating TPE. When used in combination with ADA, lysozyme appeared to 
improve diagnostic accuracy. ADA levels were markedly elevated in the TPE group 
(mean: 84.95 U/L versus 21.45 U/L). ROC analysis suggested good diagnostic 
performance of lysozyme, which further improved when used in combination with 
ADA. Pleural fluid lysozyme may serve as a useful adjunct biomarker in 
differentiating tubercular from non-tubercular pleural effusions. Its diagnostic 
utility is enhanced when used alongside ADA, making it particularly valuable in 
settings with limited resources. Larger studies are warranted to confirm these 
findings and define standardized diagnostic thresholds.
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Mycobacterium szulgai is a rare, slow-growing non-tuberculous mycobacterium 
(NTM), accounting for less than 0.2% of NTM isolates worldwide. It most often 
presents with pulmonary disease resembling tuberculosis, while disseminated 
infection is exceptionally uncommon and typically occurs in immunocompromised 
hosts. We report a 34-year-old male newly diagnosed with advanced HIV infection 
who presented with painful cutaneous nodular lesions, intermittent fever, 
anorexia, and significant weight loss. Initial investigations suggested 
cutaneous nocardiosis or fungal infection, with cultures yielding Aspergillus 
niger and Corynebacterium species. Despite antifungal and antibacterial therapy, 
his condition progressed to multifocal cutaneous lesions, oral mucosal 
involvement, and osteomyelitis of the tibia and fibula. An extended 
microbiological evaluation of a bone biopsy revealed acid-fast bacilli, and 
cultures identified M. szulgai via rpoB gene sequencing and matrix-assisted 
laser desorption/ionization time-of-flight (MALDI-TOF) mass spectrometry (MS). 
Further imaging and bronchoalveolar lavage confirmed disseminated infection 
involving lungs, skin, and bone. The patient was treated with rifampicin, 
ethambutol, and moxifloxacin in combination with antiretroviral therapy. After 
six months, complete resolution of cutaneous lesions, regression of pulmonary 
nodules, and normalization of inflammatory markers were achieved. Therapy was 
planned for 12-18 months. This case underscores the diagnostic complexity of 
disseminated M. szulgai infection in advanced HIV. Initial misinterpretation as 
nocardiosis or fungal disease delayed diagnosis, highlighting the importance of 
extended microbiological workup when conventional therapies fail. Definitive 
identification through molecular sequencing and MALDI‑TOF MS was crucial. The 
patient's favorable response to a rifampicin‑based multidrug regimen emphasizes 
the need for early recognition and prolonged therapy. This report contributes to 
the limited literature on disseminated M. szulgai and reinforces the importance 
of considering atypical mycobacteria in immunocompromised patients.
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Mycobacterium tuberculosis (Mtb) remains a global health threat, necessitating 
innovative vaccine strategies that transcend traditional antigen delivery. While 
oxidative stress is a hallmark of the host-pathogen interface, the deliberate 
use of reactive oxygen and nitrogen species (RONS) to modulate antigen 
immunogenicity remains underexplored. We employed cold physical plasma, a potent 
source of diverse reactive species, to engineer oxidatively modified Ag85B 
(oxAg85B) variants. Using high-resolution mass spectrometry, we performed 
comprehensive oxidative protein modification mapping, identifying a landscape of 
59 distinct oxPTMs. The functional impact on cellular immunity was evaluated 
using transgenic mice harboring Ag85B-specific CD4+ T-cells. Gas plasma 
treatment significantly enhanced the immunogenic profile of Ag85B. Compared to 
native controls, oxAg85B potentiated CD4+ T-cell activation and increased 
interferon-gamma secretion in an antigen-dependent manner. Systematic 
correlation analysis revealed that the "redox fingerprint" of the antigen was 
strictly dependent on the plasma operation mode. Notably, hydroxyl radical-rich 
plasma environments favored a pro-inflammatory Th17-linked profile. 
High-dimensional mapping showed that elevated IL-17α release strongly correlated 
with a specific cluster of modifications, including dihydroxylation, 
deamidation, and protein carbonylation. Crucially, vaccination with oxAg85B 
increased systemic inflammatory cytokines without altering anti-Ag85B antibody 
titers, suggesting a selective enhancement of cell-mediated immunity without 
compromising B-cell priming.
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INTRODUCTION: Despite the national tuberculosis control program in Tunisia, and 
the efforts made by the health authorities, a relapse-free cure for pulmonary 
tuberculosis (TB) remains elusive and not always guaranteed. This study aimed to 
identify risk factors for pulmonary tuberculosis recurrence among adequately 
treated patients who had been declared healed.
METHODS: We collected records of patients treated for the first episode of TB in 
the pulmonology department of Charles Nicolle Hospital of Tunis between 2013 and 
2021. Every patient had at least one year follow-up after the end of treatment. 
Two groups were identified: patients with TB recurrence (G1) and patients 
without TB recurrence (G0).
RESULTS: We analyzed data of 140 patients treated for TB, and 12 patients had a 
TB recurrence (G1: 8.6%). G1 patients were significantly older (45 years vs 42 
years, p=0.013). There was no significant difference between groups in terms of 
gender-ratio (p0.05), tobacco intoxication (p0.05), substance abuse (p0.05), nor 
comorbidities (p0.05). However, G1 patients had a more frequent history of 
incarceration (p0.001). Time to consult and time to bacteriological confirmation 
of TB didn't differ between groups. Evolution was characterized by a slower 
clinical improvement (p=0.006) and a longer time of bacilloscopic negativity in 
G1 (p=0.048). Multivariate analysis showed that the delay in clinical 
improvement beyond 30 days (OR=9.79; 95% CI=1.77-54.05; p=0.009) and the delay 
in bacilloscopic negativity (OR=4.93; 95% CI=1.06-22.92; p=0.042), were 
independent risk factors associated with TB recurrence.
CONCLUSIONS: Pulmonary TB recurrence concerns mainly patients with a delayed 
time to bacilloscopic negativity and a slower clinical improvement, particularly 
beyond 30 days. These at-risk patients require specific follow-up to prevent 
this complication.
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Pleural-based lung masses can mimic lung cancer and differentiating malignancy 
from other causes remains a diagnostic challenge. We report a case of a 
50-year-old man who presented with an acute onset pleuritic chest pain and a 
history of weight loss. Chest radiography and computed tomography scan showed a 
solitary pleural-based lung lesion that was suspicious for malignancy. Two 
sessions of computed tomography guided biopsies yielded only necrotic tissue. An 
endobronchial ultrasound-guided transbronchial needle aspiration showed 
inflammatory cells but was non-diagnostic. Video-assisted thoracoscopic surgery 
wedge resection of the lesion provided tissue revealing a chronic granulomatous 
mass which showed caseous necrosis and Langhans type giant cells on 
histopathology. A probable diagnosis of tuberculoma was made based on these 
findings when other investigations did not reveal a definitive diagnosis and the 
patient was treated with antitubercular medicines. This case report highlights 
the challenges encountered in diagnosing a pleural-based solitary lung mass. The 
key lesson learnt is that tuberculosis should remain in the differential 
diagnosis of pleural-based lung mass in endemic settings, especially when 
repeated biopsies show necrosis without malignant cells.
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PURPOSE: Reliable antigen detection in tuberculosis (TB) immunoassays requires 
antibodies with high specificity and minimal background interference. Chicken 
egg yolk immunoglobulin Y (IgY) is a scalable and cost-effective antibody 
source; however, crude yolk extracts often show reduced specificity due to 
non-target proteins. Although antigen 85B (Ag85B) is a well-established 
Mycobacterium tuberculosis antigen, the generation and purification of 
Ag85B-specific IgY from egg yolk have not yet been reported. This study 
established a purification workflow to obtain high-purity Ag85B-specific IgY 
from chicken egg yolk.
METHODS: Chickens were immunized with recombinant Ag85B, and antibody 
development was monitored using agar gel precipitation tests (AGPT) with serum 
collected before and after immunization. Dot blot analysis verified the transfer 
of anti-Ag85B antibodies from serum to egg yolk prior to IgY extraction. IgY was 
extracted using either stepwise polyethylene glycol (PEG) precipitation or a 
NaCl-based water-dilution method, followed by hydrophobic interaction 
chromatography and centrifugal ultrafiltration.
RESULTS: SDS-PAGE demonstrated progressive IgY enrichment and contaminant 
removal, with PEG extraction yielding higher purity than NaCl-based extraction. 
Western blot analysis confirmed a distinct immunoreactive band for Ag85B-His 
with no cross-reactivity against the non-target M. tuberculosis antigen MPT64. 
Furthermore, a prototype membrane-based strip assay using purified IgY produced 
clear signals in both the test and control zones when tested with Ag85B 
(10 µg/mL), indicating retained antigen-recognition capability in a preliminary 
membrane-based proof-of-concept format.
CONCLUSION: These findings demonstrate that systematic purification improves IgY 
specificity and supports the preliminary development of membrane-based 
proof-of-concept immunodetection systems using Ag85B-specific IgY.
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INTRODUCTION: The reliability of phenotypic pyrazinamide (PZA) drug 
susceptibility test (DST) in Mycobacterium tuberculosis complex (MTBC) isolates 
is under growing scrutiny. The MGIT 960 System, the only WHO-endorsed method, 
has shown increasing false positive (FP) rates. In 2024, we reported a surge, 
and in 2025 Becton, Dickinson, and Company (BD) issued a global alert and 
suspended the PZA kit production. We assessed the extent of FP PZA resistance 
(PZA-R), its diagnostic impact, and the ways to distinguish FP from true 
positive (TP) results in our laboratory.
RESULTS: Between 2023 and 2025, 9% of the isolates were confirmed as TP PZA-R, 
mostly due to M. bovis. The MGIT 960 FP rate rose from 18% in 2023 to 33% in 
early 2025. Among 176 isolates, 47 (27%) were FP, 16 (9%) were TP, and 112 (64%) 
were true negatives (TN). The TP isolates had a longer TTP than the FP isolates 
(7.2 vs 5.7 days). The FP isolates showed MGIT intermediate growth index values 
between TP and TN (p < 0.005). Notably, the H37Rv reference strain had a 25% FP 
rate. The confirmatory testing increased the workload but prevented 
misreporting.
CONCLUSIONS: Our data reveal a high FP rate for PZA-R with the MGIT 960 System, 
with no reliable phenotypic alternative available. The sequencing of pncA has 
been crucial in preventing misreporting and ensuring accurate TB treatment 
decisions. There is an urgent need for better phenotypic tools and broader 
molecular approaches beyond pncA so that PZA-R can be detected more reliably and 
on a scale that supports everyday clinical practice.
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BACKGROUND: Asymptomatic tuberculosis (TB), defined as active TB without 
reported symptoms, remains poorly characterised. We assessed long-term trends, 
factors associated with asymptomatic diagnosis, and treatment outcomes of 
asymptomatic TB in Japan using nationwide surveillance data with widespread 
chest radiographic screening.
METHODS: We analysed bacteriologically confirmed pulmonary TB cases reported to 
the Japan Tuberculosis Surveillance System between 2008 and 2022. Patients were 
classified as asymptomatic, respiratory symptomatic, or non-respiratory 
symptomatic TB. Trends in symptom status were assessed. Factors associated with 
asymptomatic diagnosis and mortality during treatment were evaluated using 
modified Poisson regression with cluster-robust standard errors among cases 
notified during 2017-2022, when key covariates were consistently available.
FINDINGS: Among 141,481 pulmonary TB cases, 20.2% were asymptomatic, 61.3% had 
respiratory symptoms, and 18.5% had non-respiratory symptoms. Over time, the 
proportion of asymptomatic TB increased slightly, remaining around one-fifth of 
all pulmonary TB cases and 12-15% of cases with smear-positive or cavitary 
disease. Among asymptomatic patients, 34.1% were smear positive and 20.3% had 
cavitary disease. In multivariable analysis, asymptomatic TB was more common in 
younger groups, those in employment or education, and those with previous TB 
treatment. Mortality during treatment was lower in asymptomatic TB (adjusted 
risk ratio 0.57, 95% CI 0.54-0.60) than in respiratory symptomatic TB.
INTERPRETATION: Asymptomatic TB represents a substantial and persistent 
component of the TB burden in Japan, including potentially infectious cases. 
Reliance on symptom-based case detection alone may miss a considerable 
proportion of TB, supporting the need for targeted screening and earlier 
diagnosis.
FUNDING: Research Institute of Tuberculosis (general research funds).
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BACKGROUND: Drug-resistant tuberculosis (DR-TB) management in fragile, 
conflict-affected settings remains challenging. South Kivu Province has faced 
protracted insecurity and recent outbreaks (COVID-19, mpox). We assessed 
treatment outcomes and predictors among DR-TB patients managed under 
programmatic conditions.
METHODS: We conducted a retrospective provincial cohort study of all patients 
registered in electronic Tuberculosis registry with DR-TB in South Kivu from 
January 2018 to June 2024. Primary outcome was treatment success; unsuccessful 
outcomes. We summarized characteristics, performed Kaplan-Meier functions for 
time to outcome, and fitted multivariable logistic regression and Cox 
proportional hazards models to identify predictors of unsuccessful outcomes.
RESULTS: Among 277 DR-TB patients (median age 37 years; 3-75), overall treatment 
success was 77.6%, mortality 13.4%, and loss to follow-up (LTFU) 8.6%. HIV 
status was negative in 79.1% and positive in 9.4%. Bedaquiline-containing 
regimens were used in 100%. In adjusted analyses, rural residence was protective 
against unsuccessful outcome (aOR 0.42; 95% CI 0.21-0.82; P = .011), whereas 
retreatment other than relapse was associated with higher odds of unsuccessful 
outcome (aOR 2.04; 95% CI 1.09-3.81; P = .026). Findings were consistent in 
time-to-event models (rural aHR 0.50; 95% CI 0.29-0.85; P = .011; retreatment 
aHR 1.71; 95% CI 1.03-2.83; P = .038).
CONCLUSIONS: In a humanitarian crisis context, programmatic all-oral DR-TB care 
achieved success exceeding the WHO ≥ 75% target. Persistently high mortality and 
LTFU-concentrated among urban residents and retreatment (non-relapse) 
cases-highlight the need for targeted urban patient-tracing, strengthened 
referral/continuity mechanisms, and uninterrupted drug supply. Results support 
scale-up of short, all-oral regimens with context-specific adherence support in 
fragile settings.
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