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Tuberculosis (TB) remains a significant global health challenge, particularly 
among marginalized populations such as the Orang Asli in Malaysia. This study 
aimed to determine the prevalence of TB and identify associated risk factors 
within this community. A cross-sectional study was conducted across nine states 
in Peninsular Malaysia from July to September 2022, involving 10 192 respondents 
from 68 selected villages. Data were collected through face-to-face interviews 
and analysed using descriptive statistics and multiple logistic regression. The 
self-reported TB prevalence from prior diagnosis among Orang Asli was 3.2% [95% 
CI: 2.29, 4.49], with higher rates among males, rural residents, the Negrito 
tribe, individuals with low education levels, and those aged 70 and above. Using 
multiple logistic regression, age group was the only statistically significant 
risk factor (aOR = 9.73, 95% CI [4.41, 21.49]). These findings highlight the 
need for targeted interventions focusing on early detection and treatment 
compliance to reduce TB prevalence among the Orang Asli population.
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BACKGROUND: Mozambique has a high burden of tuberculosis (TB) and in 2021, an 
estimated 18,000 persons with TB nationwide were not diagnosed. Estimates 
suggest that globally 47% of TB disease in prisons is undiagnosed. We 
implemented an integrated-care model health intervention to enhance the 
diagnosis and treatment of TB disease, provide TB preventive treatment (TPT), 
and identify and treat other undiagnosed health conditions in three prisons in 
Maputo, Mozambique.
METHODS: From July 11, 2023, through the second quarter of 2024, we 
systematically screened for TB using digital chest X-rays with computer-aided 
detection (DCXR-CAD). This was combined with symptom screening in a parallel 
algorithm. We conducted clinical assessments for other health conditions and 
delivered TPT. Graphs visually compare TB case notification trends with two 
control prisons, which continued the usual standard of care, symptom screening 
for TB. An interrupted time series (ITS) analysis was used to evaluate TB case 
notification counts before and after the intervention in the intervention 
prisons.
RESULTS: Of 7912 individuals screened, 264 new diagnoses of TB disease were 
notified, a TB screening yield of 3.34% and a number needed to screen of 30, and 
1346 persons were initiated on TPT. Other conditions diagnosed and treated 
include HIV (28), malnutrition (830), and skin conditions (462). TB case 
notifications were higher in the intervention prisons during the intervention 
than in the preceding period in the same prisons. Comparing case notifications 
during the intervention with an equivalent period prior to the intervention 
showed an increase of about 52% in intervention prisons but a decrease in 
control prisons by the same magnitude. The ITS analysis found the effect of the 
intervention on TB case notification counts statistically significant in two of 
the intervention prisons: (incidence rate ratio [IRR] 3.96, 95% confidence 
interval [CI] 1.51-10.40; p = 0.005) and (IRR 6.17, 95% CI 2.17-17.55; 
p < 0.001).
CONCLUSIONS: Strengthening local infrastructure and implementing DCXR-CAD for 
screening likely contributed to a higher TB yield in the intervention prisons. 
Screening and diagnosing TB, delivering TB disease treatment and prevention, and 
addressing other health conditions simultaneously in this vulnerable population 
were feasible and important.
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The cytochrome bcc:aa3 oxidase is the target of telacebec, a clinically advanced 
drug developed for Mycobacterium tuberculosis. However, telacebec is inactive 
against Mycobacterium abscessus, an opportunistic pathogen increasingly linked 
to chronic pulmonary infections and notoriously known for intrinsic resistance 
to numerous antibiotics. Here, we report the 2.6 Å cryo-electron microscopy 
structure of the M. abscessus bcc:aa3 cytochrome oxidase supercomplex, revealing 
key pathways and the evolution of the mycobacterial QcrB menaquinol-binding 
cavity. Structure-guided mutagenesis identified polymorphisms that modulate 
telacebec binding and potency in both M. abscessus and Mycobacterium smegmatis. 
Leveraging these insights, we designed ND-011458, a QcrB inhibitor with potent 
activity against M. abscessus and being bactericidal in combination with 
Clofazimine. The 2.26 Å inhibitor-bound structure elucidates its binding mode 
and provides a framework for the design of next-generation inhibitors for M. 
abscessus pulmonary diseases.
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The anti-tuberculosis agent rifampicin functions by binding to RNA polymerase 
(RNAP) around the active centre Mg2+ and sterically prevents the synthesis of 
RNA products greater than 2-3 nt in length. In the rifampicin-resistant TB 
strains, the amino acid residues at/near the rifampicin-binding site on RNAP are 
substituted by other residues. RFA1, a rifabutin analogue, shows activity 
against the rifampicin-resistant TB strains. We show that RFA1 inhibits 
transcription initiation by RNAP, as well as by rifampicin-resistant polymerase 
derivatives. Like rifampicin, RFA1 does not inhibit transcription elongation 
once the transcript length reaches 3 nt or beyond. RFA1-resistant substitutions 
that are located at the β-subunit of RNAP, 40-45 Å away from the active centre 
Mg2+, impair the binding and function of RFA1, and to a lesser extent, affect 
rifampicin activity. A higher concentration of Mg2+ is detrimental to 
RFA1-mediated transcription inhibition. Our results establish that RFA1 is an 
effective inhibitor of bacterial transcription and could be a potential drug 
candidate for the treatment of TB and rifampicin-resistant TB once its 
pharmacokinetics are established.
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Bovine tuberculosis (bTB) is a chronic, productivity-limiting infection in 
livestock with significant zoonotic potential that is caused by members of the 
Mycobacterium tuberculosis-complex (MTBC) which includes Mycobacterium bovis. 
Although the live, attenuated M. bovis bacillus Calmette-Guérin (BCG) vaccine 
licensed for use in people has been shown to protect cattle against bTB in 
experimental settings, its capacity to sensitize vaccinated animals to 
tuberculin used in bTB diagnosis is a major impediment to its use in livestock. 
As such, a bTB vaccine that will allow for the differentiation of M. 
bovis-infected animals among vaccinated animals (DIVA) is preferred. In a 
previous study, we reported that a recombinant Mycobacterium smegmatis strain 
engineered to express a functional MTBC type-7 ESX-1 secretion system called 
MSX-1 protects C57BL/6 mice against the causative agent of human TB, M. 
tuberculosis, without sensitizing the vaccinated mice to tuberculin. In this 
study, we wanted to determine if MSX-1 will also protect mice against M. bovis. 
Accordingly, we found that C57BL/6 mice vaccinated with MSX-1 and challenged 
with M. bovis had reduced burdens of bTB bacilli in their lungs and spleens and 
presented with reduced lung pathology. Furthermore, MSX-1 vaccination reduced 
bTB-mediated weight-loss and lethality in challenged mice. Consistent with 
previous observations, we found that mice vaccinated with MSX-1 did not become 
sensitized to tuberculin nor to a peptide fragment of EsxA, a potent T-cell 
antigen and secreted protein of the M. tuberculosis ESX-1 system. While the lack 
of sensitization in mice by MSX-1 to tuberculin and EsxA underscores its promise 
as a DIVA bTB vaccine, it suggests the mechanism of protection of MSX-1 may be 
CD4+ and CD8+ T-cell and IFN-γ independent and will require further 
investigation. Nevertheless, our results indicate MSX-1 is an effective bTB 
vaccine that deserves further development for use in livestock.
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BACKGROUND: The concept of integrated service delivery was the focus for the 
envisaged essential health care under one roof. Despite being the central focus 
of essential health under one roof and a crucial principle of primary health 
care, relatively little is known about community perceptions on integrated 
service delivery in low-and middle income countries. This study was designed to 
examine community perspectives on integrated service delivery for tuberculosis 
(TB), mental health (MH) and substance use disorder (SUD) in Nigeria.
METHODS: This was a community-based cross-sectional study design using 
qualitative data collection methods. Data was obtained from the participants 
using a pre-tested focus group discussion (FGD) guide. Data was collected from 
three states in Nigeria including Anambra, Enugu and Nasarawa states. Twelve 
FGDs were conducted among 116 participants who were beneficiaries of the 
integrated service delivery for TB/MH/SUD and their relatives. There were four 
FGDs in each state. The discussions were conducted separately for patients and 
relatives and for male and female participants. QDA Miner Lit v2.0.6 was used in 
the thematic analysis of data.
RESULTS: Almost all the participants perceived the three disease entities as 
being linked to one another hence it may not be the best to manage each 
condition in isolation thus supporting the integrated approach. The participants 
noted the positive provider attitude of the healthcare workers involved in the 
program. They were of the opinion that integrated service delivery (ISD) has 
improved the awareness of the three disease entities among the populace. Most of 
the participants expressed their willingness to patronize integrated service 
delivery at the community level from trained lay health workers. This 
willingness to patronize was predicated on the approval of the program by the 
government.
CONCLUSIONS: Positive provider attitude of health service providers will be a 
good boost to efforts to improve health service delivery in Nigeria including 
integrated service delivery. Government has a key role to play in community 
acceptance of health service delivery programs. The program increased the 
awareness of the three diseases among the people. Thus, increasing the community 
awareness of TB, mental health and substance use disorders should be 
prioritized. Adopting the integrated service delivery approach will be of value. 
Consideration should be made on the use of lay health workers for the delivery 
of such services at the community level especially in rural areas. There is a 
need to incorporate community perspectives on the value, benefits, barriers and 
acceptability of integrated service delivery into policies guiding TB/MH/SUD 
integration in Nigeria.

Copyright: © 2026 Njoku et al. This is an open access article distributed under 
the terms of the Creative Commons Attribution License, which permits 
unrestricted use, distribution, and reproduction in any medium, provided the 
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OBJECTIVES: To critically analyze, through a systematic documentary approach, 
the health and social policies implemented in Brazil to address tuberculosis 
during and after the COVID-19 pandemic, identifying advances, challenges, and 
gaps in federal coordination.
METHODS: Qualitative documentary study of 438 normative documents published 
between 2020 and 2024, including laws, decrees, ordinances, and resolutions at 
the federal, state, and municipal levels. Thematic content analysis was applied 
to examine the empirical material.
RESULTS: Six thematic categories emerged: financial aspects and resources; 
management and policies; social support; social context and community 
participation; development and innovation; and health care strategies. The 
analysis revealed lack of coordination among governmental spheres, regional 
inequalities, and gaps in innovation and management.
CONCLUSION: Addressing TB in the post-pandemic context requires federal 
integration, strengthened evidence-based policies, and investments in 
innovation, offering relevant lessons for countries with similar socioeconomic 
contexts.
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Tuberculosis (TB) remains a major global public health problem, with majority of 
the cases occurring in low- and middle-income countries (LMICs). Despite its 
growing burden, cross-country evidence on inequalities in financial burden among 
affected families is limited. This study aims to assess catastrophic costs and 
related inequalities across 19 LMICs. The study employed a cross-country 
analysis of 19 national TB Patient Cost Surveys data extracted from the WHO 
Health Equity Assessment Toolkit (HEAT) online software. The main outcome was 
the percentage of families affected by TB facing catastrophic costs due to TB. 
Inequalities were assessed by drug resistance status, comparing drug-susceptible 
TB (DS-TB) and drug-resistant TB (DR-TB), using four summary measures: 
Difference (D), Ratio (R), Population Attributable Risk (PAR), and Population 
Attributable Fraction (PAF). No inferential statistics were done beyond the 
descriptive phase. The average percentage of TB-affected families experiencing 
catastrophic costs due to TB ranged from 19.2% in Lesotho to 80% in Zimbabwe. In 
10 of the 19 countries, over half of TB-affected families faced catastrophic 
costs. When disaggregated, all countries reported higher catastrophic costs 
among DR-TB-affected families, except Burkina Faso. The absolute difference (D) 
between DR-TB and DS-TB ranged from -4% in Burkina Faso to 74.8% in Lesotho. The 
highest disparities were in Lesotho (D = 74.8%), Kenya (D = 60%), and Papua New 
Guinea (D = 51%). Ratio showed DR-TB families were up to 5.3 times more likely 
to experience catastrophic costs in Lesotho, with high ratios also in Kenya 
(3.3) and Thailand (2.6). All PAR and PAF values were negative, indicating that 
reducing the financial burden on DR-TB families to the level of DS-TB families 
could significantly lower the overall rate of catastrophic costs. The greatest 
potential gains were observed in Mongolia (PAR = 6%), DRC (PAR = 5%), and Brazil 
(PAR = 3.7%). The study showed substantial inequalities in the financial burden 
of TB on families across 19 LMICs, with DR-TB-affected families facing higher 
risks of catastrophic health cost than DS-TB families. There is an urgent need 
for targeted financial protection interventions, integrated within broader UHC 
strategies, to ensure that no TB-affected family is left behind.
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BACKGROUND: Deferral of solid organ transplantation (SOT) in recipients with 
tuberculosis (TB) disease (active TB) is recommended until anti-tuberculosis 
treatment (ATT) is completed. However, SOT is often urgent, and there are 
instances where SOT cannot be safely delayed.
METHODS: We report two cases with TB disease who were transplanted before 
completion of ATT in our institution and searched PubMed, EMBASE, and MEDLINE 
databases from inception to August 2025, to retrieve all other published cases 
of Mycobacterium tuberculosis among SOT candidates with active TB disease at 
time of transplantation.
RESULTS: Sixty-four detailed cases were identified while two cohort studies had 
aggregated data on 101 cases of TB disease among kidney transplant (KT) 
candidates. The majority of cases were liver transplant (LT) candidates (60/64, 
93.7%); the rest were heart (2/64), kidney (1/64), or lung (1/64) candidates. 
About half of LT candidates were urgently transplanted because of ATT induced 
hepatic failure (35/60, 58.3%). Among LT candidates, pulmonary tuberculosis was 
most common (39/60, 65%) followed by extrapulmonary (EPTB) (17/60, 28.3%), and 
disseminated TB (4/60, 6.7%). ATT was started prior to transplantation in 44/60 
(73.3%) candidates, while 16/60 (26.7%) were started after SOT. The majority 
(40/44, 90.9%) were on first line therapy, with transplantation occurring a 
median of 54.5 (range 2-180) days after starting ATT. Many ATT regimens were 
modified in the post-transplant phase (31/44, 70.4%). Of nine mortalities among 
LT recipients, only one was directly attributable to TB disease. For both cohort 
studies on KT candidates, EPTB was the most common form of TB disease (44/71 and 
26/30). ATT was taken a median of 3.8 and 3 months, respectively, prior to SOT. 
All continuation phase posttransplant ATT were rifampicin-sparing with median 
duration of 12.27 and 14 months, respectively. There were no deaths attributable 
to TB disease.
CONCLUSIONS: Favorable outcomes after SOT are feasible despite TB disease and 
incomplete pre-transplant anti-TB treatment. The urgent need for a life-saving 
transplant procedure should be weighed against the risks of transplantation in a 
patient with active tuberculosis. Completion of at least 2-month intensive 
first-line TB treatment (e.g., isoniazid, rifampicin, pyrazinamide, ethambutol, 
[HRZE]) is recommended with use of a rifamycin-based regimen to optimize 
sterilization. Although rifamycins are preferred for treatment, a 
rifampicin-sparing regimen may be more manageable post-transplantation to avoid 
drug-drug interactions, especially if longer courses of treatment are used.
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Tuberculosis (TB) remains a major global health challenge, with multi-drug 
antibiotic regimens as the current standard of care. While effective at killing 
Mycobacterium tuberculosis, these treatments do not resolve persistent 
inflammation, prevent lung damage, or reverse immune dysregulation that 
contribute to poor outcomes and disease recurrence. Precision medicine offers a 
promising alternative but requires deeper insight into disease mechanisms to 
enable tailored interventions. This comprehensive review introduces the concept 
of immune endotyping to define the underlying disease mechanisms as tools to 
decode clinical and immunological heterogeneity in TB. TB displays a wide 
spectrum of clinical phenotypes, from latent or asymptomatic infection to mild 
or severe disease with characteristic non-cavitary or cavitary lung pathology. 
Instead, distinct immune endotypes capture the diverse biological pathways that 
shape disease progression and treatment response. Similar clinical presentations 
may arise from different immune dysfunctions, underscoring the need to move 
beyond broad phenotypic classifications. Advances in multi-omics and 
computational analyses uncover immune signatures that enable stratification for 
host-directed therapies (HDTs) targeting hyperinflammation, immunosuppression, 
coagulopathy or metabolic exhaustion. Integrating clinical, radiological, and 
immunological data through multimodal profiling is essential for developing 
personalized interventions. We also explore how endotyping has transformed 
treatment in other diseases, offering valuable insights for TB. Additionally, we 
present examples of how putative immune endotypes may be targeted with 
appropriate HDTs. In summary, this review underscores the potential of immune 
endotypes to advance precision medicine in TB, moving beyond one-size-fits-all 
treatment to improve outcomes, especially in severe and drug-resistant cases.
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BACKGROUND: Tuberculosis (TB) remains a major global health challenge. In this 
context, nurses play a vital role in patient-centred interventions that report 
improvements in TB care outcomes.
AIMS: This scoping review aimed to identify and describe the main components of 
nurse-led interventions for TB patients.
METHODS: A comprehensive search was conducted across Embase, PubMed, Scopus, and 
Web of Science with no restrictions applied. Studies were eligible if they 
reported nurse-led interventions for TB patients in either clinical or community 
settings. Two reviewers independently screened the records and extracted 
relevant data, and the findings were systematically charted and summarised 
descriptively.
RESULTS: Of 6014 records screened, 11 studies involving 1044 participants were 
included. Most interventions (73%) were delivered in primary care, emphasising 
education and counselling. Six categories of nurse-led interventions were 
identified: health education, psychological support, respiratory exercises, 
medication guidance, nutritional support, and discharge instruction. These 
interventions were structured, delivered face-to-face and lasted 1-24 months. 
The interventions reported improvement in knowledge, adherence, psychological 
well-being, respiratory function, and nutritional status.
CONCLUSIONS: Nurse-led interventions enhance outcomes for TB patients across 
diverse settings. Integrating structured, patient-centred strategies, and 
strengthening nursing capacity through training and supportive policy are 
essential for sustainable TB management.
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Mycobacterium orygis (M. orygis), a member of the Mycobacterium tuberculosis 
complex, has emerged as an important cause of animal and human tuberculosis in 
South Asia. Despite the widespread prevalence of bovine tuberculosis (bTB) in 
India and the major role of over 100 million Indian water buffaloes in dairy 
production, the pathological and epidemiological features of M. orygis infection 
in buffaloes are largely unexplored. A closed herd of 279 female water buffaloes 
in Haryana, India, was screened for bTB by single intradermal cervical 
tuberculin skin (SCT) test, the comparative cervical tuberculin (CCT) test, and 
the interferon gamma release assay (IGRA). Detailed post-mortem examinations, 
cultural isolation, Polymerase Chain Reaction, and Whole Genome Sequencing were 
methodically performed on reactor buffaloes. The screening identified 26 animals 
as reactors by SCT. Of these, 20 were confirmed positive for bTB with both CCT 
and IGRA. Among the 15 reactor animals examined, gross pathological lesions 
suggestive of bTB were observed in 13 animals, while histopathological lesions 
in 14 animals. Molecular analyses confirmed the presence of MTBC in nine 
animals, with eight identified as M. orygis infections and one with mixed 
infection. Notably, two genetically distinct clusters of M. orygis suggestive 
multiple introductions into the herd. The study reveals significant pathological 
and microbiological complexities in bTB infections by M. orygis in Indian water 
buffaloes. It underscores a need for expanded research, improved surveillance, 
and introduction of targeted control measures to eliminate bTB in this major 
farmed animal species.
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Multidrug-resistant tuberculosis (MDR-TB) is a global public health threat 
associated with high mortality and challenging treatment regimens. The UK, like 
many countries, faces a growing incidence of MDR-TB, with 105 (1.9% of all 
notified cases) treated as MDR-resistant or rifampicin-resistant TB in 2024. 
Recent clinical trials have demonstrated the efficacy and safety of shorter, 
all-oral regimens such as BPaLM (bedaquiline, pretomanid, linezolid, 
moxifloxacin), yet their implementation in the UK presents unique challenges, 
particularly around the antimicrobial stewardship (AMS) agenda, such as the lack 
of licensed drugs, pharmacokinetic/dynamic concerns, fragile supply chains and 
high cost of second-line antituberculosis drugs. This narrative review outlines 
how the UK has addressed implementation hurdles through coordinated efforts by 
the British Thoracic Society MDR-TB Clinical Advice Service and National Health 
Service England. This collaboration has facilitated the adoption of new 
regimens, with 54 out of 60 requests for using pretomanid-containing regimens 
approved in the UK up to January 2026. Furthermore, resources like the TB Drug 
Monographs and the shift to video-observed therapy have streamlined care 
delivery. The UK has effectively navigated the transition to shorter, all-oral 
MDR-TB regimens, significantly enhancing patient care and operational 
efficiency. The integration of clinical guidance, AMS principles, policy reform 
and specialised monitoring tools provides a robust framework for managing 
evolving treatment landscapes and delivering patient-centred care.
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Drug reaction with eosinophilia and systemic symptoms (DRESS) syndrome is a rare 
but potentially fatal hypersensitivity reaction characterised by rash, fever, 
eosinophilia and multiorgan involvement. Although antiepileptics are common 
triggers, antitubercular therapy (ATT) is increasingly recognised as a cause in 
tuberculosis-endemic regions. Pulmonary involvement is uncommon and can mimic 
disease progression or superadded infection, creating diagnostic confusion. We 
report a diabetic woman in her late 40s with pulmonary tuberculosis who 
developed a diffuse erythematous rash, fever, eosinophilia, hepatic and renal 
dysfunction following ATT initiation. Histopathology and Registry of Severe 
Cutaneous Adverse Reactions scoring supported DRESS syndrome. Sequential drug 
rechallenges identified pyrazinamide as the culprit. She subsequently developed 
new pulmonary infiltrates, which resolved after drug withdrawal and systemic 
corticosteroids. Extensive infectious workup was negative. This case highlights 
the need to consider DRESS in patients on ATT presenting with rash and systemic 
involvement. Early recognition, prompt withdrawal of the offending drug and 
judicious steroid therapy are crucial to improve outcomes.
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Tuberculosis (TB) remains a major global health challenge due in part to 
limitations in rapid and affordable diagnostics. Current diagnostic methods are 
time-intensive and often inaccessible in resource-limited settings, emphasizing 
the urgent need for rapid, low-cost screening approaches. One promising strategy 
involves the analysis of volatile molecules associated with TB-infection. In 
this study (n = 100) we identify 14 sputum-derived volatiles and utilize them to construct a machine learning model that classifies samples by TB status with a sensitivity of 90% and a specificity of 86% across cross-validation folds. The 
resulting profile provides a foundation for further biomarker validation studies 
with an expanded sample size and the development of non-invasive breath 
diagnostics.
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Tuberculosis preventive treatment (TPT) uptake among children at risk for TB 
remains low in sub-Saharan Africa. Community-based TPT delivery is effective at 
increasing uptake and completion in children compared to clinic-based models, 
but implementation research is needed to inform scale-up in real-world settings. 
In this qualitative study, we assessed community and health care provider 
perspectives on the anticipated benefits and barriers of a community-based TPT 
differentiated delivery model comprising three components: (1) initial screening 
and TPT initiation at the nearest public health facility; (2) community health 
worker (CHW)-led TB education with community-based medication delivery; and (3) 
CHW-facilitated delivery in a Community Adherence Group (CAG). From 5 September 
to 12 October 2023, we conducted in-depth semi-structured interviews (N = 20) 
with a purposively selected sample of six public health care providers, four 
CHWs, and ten caregivers of children with latent TB infection. A six-person 
multi-regional research team translated and coded transcripts. Framework 
analysis was used to identify perceived benefits and barriers. Participants 
identified five main benefits: (1) comfort receiving care in the community due 
to familiarity with differentiated HIV care models and trust in CHWs; (2) peer 
support in CAGs promoting adherence and reducing stigma; (3) reduced transport 
costs; (4) improved efficiency through reduced waiting times and provider 
workload; and (5) enhanced CHW capacity to provide TB prevention services and 
increase community awareness. Perceived barriers included low community 
knowledge, need for a consistent drug supply, stigma, and inadequate CHW 
training. Caregivers, healthcare workers, and CHWs identified peer support, 
trust in CHWs, reduced transport costs, and increased efficiency as key 
benefits. Implementation efforts should address these barriers to optimize 
delivery in rural East Africa and similar settings. Integration of CAGs into 
community-based TPT models warrants further study.
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We report the complete genome sequence of Mycobacterium sp. strain Panama NTM2, 
isolated from a sputum sample of a patient with pulmonary tuberculosis in 
Panama. The 5,922,402-bp genome (68% GC) was assembled into five contigs 
containing 5,703 protein-coding genes. FastANI identified Mycobacterium 
kyogaense NCTC 11659 as the closest relative (88.13% ANI), suggesting Panama 
NTM2 represents a novel species within the genus.
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BACKGROUND: Calcific constrictive tuberculous pericarditis is rare in the United 
States and even more uncommon in pregnancy, but it carries significant morbidity 
and requires individualized, multidisciplinary counseling.
CASE SUMMARY: A 40-year-old woman with a history of tuberculosis presented at 16 
weeks' gestation with symptomatic calcified constrictive pericarditis. Despite 
medical management, she developed progressive hemodynamic compromise. Given her 
ongoing symptoms and preference to avoid pericardiectomy, she elected for 
second-trimester termination after shared decision-making.
DISCUSSION: Calcific constrictive pericarditis in pregnancy is exceedingly rare, 
with few reported cases and variable maternal-fetal outcomes. This case is to 
our knowledge the first to describe pregnancy termination as part of 
individualized, multidisciplinary counseling for calcific constrictive 
pericarditis.
TAKE-HOME MESSAGE: In calcific constrictive pericarditis with hemodynamic 
compromise, pregnancy termination may be considered a therapeutic option when 
pericardiectomy is contraindicated or declined.
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This review examines the current evidence on screening recommendations for M. 
tuberculosis infection (MTB), contemporary diagnostic approaches, and the 
indications and components of treatment-namely, who should be treated, when 
treatment is warranted, and which pharmacotherapeutic options are appropriate. 
To this end, World Health Organization (WHO) recommendations have been compiled, 
analyzing the changes introduced in recent years, particularly those following 
the development and implementation of a new class of MTB antigen-based skin 
tests. In the therapeutic domain, the classical long-course isoniazid regimen 
(6-9 months) is subjected to a critical comparative appraisal against shorter 
rifamycin-based regimens. For this purpose, documents issued by the WHO and by 
major national and international guidelines and consensus statements have been 
reviewed. The review focuses particularly on screening, diagnosis, and treatment 
in the incarcerated population.
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There is an urgent need to rapidly diagnose tuberculosis (TB) disease and 
effectively monitor anti-TB treatment responses. Host-directed therapy (HDT) is 
a promising platform to mitigate challenges in TB diagnosis and anti-TB 
treatment response monitoring. Identifying changes in systemic proteins and 
immune cell distributions during the disease is an integral aspect of developing 
targeted therapies. Here, samples were collected from healthy individuals (CTRL) 
[n = 32 plasma, n = 9 bronchoalveolar lavage (BAL)] and newly diagnosed TB 
patients (TB treatment group) [n = 82 plasma, n = 28 BAL] to analyze full blood 
count, secreted levels of full-length osteopontin (OPN), and inflammatory 
markers. Peripheral blood and BAL samples were collected at a single time-point 
from CTRL, while in TB participants, they were collected at TB diagnosis (TBDx), 
week 1 (TBW1), month 2 (TBM2), and month 6 (TBM6). We observed a significantly 
increased monocyte-to-lymphocyte ratio (MLR) and plasma OPN in TB group at TBDx 
compared to the CTRL group. Inflammatory markers including IL-6, VEGF-A, and 
sFasL showed significant increase at TBDx when compared to CTRL, but these 
significantly declined by TBM6. Plasma OPN significantly declined at TBW1 and 
TBM2 when compared to TBDx but significantly increased at TBM6. BAL OPN showed 
no significant differences between CTRL and TB patients at TBDx, whereas a 
significant increase was observed in TB group between TBDx and TBM6. Given the 
study limitations, these findings should be considered preliminary and 
exploratory. Our results add to literature and identify MLR and plasma OPN as 
potential targets for early TB diagnosis and treatment monitoring.
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This study examined pediatric tuberculosis (TB) cases in Osaka City from 
2008-2023, focusing on diagnostic methods and molecular epidemiology using 
variable number of tandem repeats (VNTR) analysis and whole-genome sequencing 
(WGS). Among 29 children aged 0-14 years (notification rate: 0.04 per 100,000), 
three (10.3%) were born abroad, and five (17.2%) were born in Japan with source 
cases from foreign countries. Source cases were identified for 20 children 
(69.0%); 18 of these (90.0%) had smear-positive pulmonary TB. Seventeen children 
(58.6%) were identified through contact investigations, highlighting the crucial 
role of contact tracing and early detection. Diagnosing pediatric TB was 
challenging: 15 children (51.7%) were asymptomatic and 17 (58.6%) had 
culture-negative results. To enhance diagnostic accuracy, interferon-gamma 
release assays, chest computed tomography, and gastric aspirate examination for 
acid-fast bacilli are recommended. In pediatric TB cases with identified source 
patients, VNTR clusters were confirmed by WGS to be closely related. Among 
children without identified sources, four formed VNTR clusters, and WGS of one 
representative case revealed no epidemiological links. These findings highlight 
the need to integrate molecular and epidemiological investigations to clarify 
transmission routes. Overall, this research underscores the need to integrate 
diagnostic and epidemiological approaches for effective control of pediatric TB.
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Metformin reduces intracellular M. tuberculosis replication and inflammation in 
vitro: A potential host-directed therapy for ocular tuberculosis?
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Ocular tuberculosis (TB) remains a leading cause of infectious uveitis in 
TB-endemic settings. Antitubercular therapy, with or without adjunctive 
corticosteroids or immunosuppressive agents, is the mainstay of treatment; 
however, more rapid resolution of intraocular inflammation is desirable to 
reduce visual morbidity. This preliminary study investigates metformin as a 
potential host-directed therapy (HDT) for ocular TB through in silico prediction 
and validation using in vitro disease models. In silico drug discovery was 
conducted using a bioinformatics platform. In vitro assays were performed using 
retinal pigment epithelial (RPE) cells and human retinal endothelial cells 
(RECs) infected with both the H37Rv and a hypervirulent clinical (Beijing) 
Mycobacterium tuberculosis (Mtb) strains, with and without metformin treatment. 
Colony-forming unit (CFU) assays and cytokine expression levels in culture 
supernatants were measured. Through in silico prediction, metformin was 
identified as a potential HDT for ocular TB. It exhibited significant 
"anti-match" characteristics when compared to inflammatory pathways derived from 
the transcriptomic profiles of Mtb-infected RPE cells. A reduction in 
intracellular Mtb replication (t = 48 h) was observed in Mtb-infected RPE cells 
treated with 4 mM metformin (median CFU: 2.4 × 105 CFU/mL vs. 3.9 × 105 CFU/mL in untreated cells; p = 0.019). Metformin treatment decreased the production of CCL2/MCP-1 and IL-6 in both Mtb-infected RPE cells and RECs. Additionally, in RECs, a significant reduction in the production of CXCL10/IP-10, CCL5/RANTES, and IL-8 was observed. Altogether, our data suggests that metformin demonstrates potential as a HDT for ocular TB by inhibiting intracellular Mtb replication and reducing inflammation in in vitro ocular TB models.
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PURPOSE: Treatment success for RR/MDR-TB remains suboptimal, particularly among 
people living with HIV. Electronic dose monitors support adherence, but 
strategies to act on these data are limited. We hypothesized that early 
adherence to bedaquiline predicts treatment outcomes and could guide 
individualized interventions.
METHODS: We prospectively enrolled adults with RR/MDR-TB and HIV initiating 
bedaquiline-containing regimens in KwaZulu-Natal, South Africa. Adherence was 
measured using real-time electronic dose monitors. Weekly adherence data through 
week 24 trained time-aware XGBoost models to predict end-of-treatment outcomes, 
and latent class growth analysis (LCGA) at the earliest predictive time point 
identified distinct adherence trajectories.
RESULTS: Among 282 participants, model performance improved over time, achieving 
good discrimination by week 4 (AUC > 0.80), predictive of subsequent adherence. 
LCGA using 4-week data identified three adherence trajectories: high, 
moderate-stable, and early-declining. Favorable outcomes were lowest in the 
early-declining group (55% vs. 77% and 76%), which also had the highest 
mortality (36% vs. 12% and 12%). Cox models confirmed a higher risk of 
unfavorable outcomes among early decliners.
CONCLUSION: Adherence in the first four weeks of bedaquiline therapy provides a 
powerful, early signal of treatment outcomes. Real-time adherence monitoring 
could enable risk stratification and tailored interventions to improve RR/MDR-TB 
and HIV care.
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The intrinsic drug resistance of Mycobacterium tuberculosis (Mtb) is a major 
barrier to effective tuberculosis (TB) treatment and is largely due to its 
complex, impermeable cell envelope. We identified a periplasmic protein complex 
comprising FecB and Rv3035 that is essential for maintaining envelope integrity 
and mediating intrinsic multidrug resistance in Mtb. FecB interacts with Rv3035, 
forming a stable heterodimer that associates with the cell envelope biosynthesis 
protein AftB. We report the structures of Rv3035 alone and in complex with FecB 
and identify critical residues for complex formation and function. 
Coessentiality and genetic interaction analyses support a functional link 
between FecB, Rv3035, and AftB, an arabinofuranosyltransferase that synthesizes 
arabinogalactan and lipoarabinomannan. Loss of FecB or Rv3035 disrupted 
AftB-mediated arabinan synthesis, suggesting that these proteins support AftB's 
enzymatic activity. FecB is required for Mtb virulence in mice, underscoring its 
physiological relevance. These findings highlight FecB, Rv3035, and AftB as 
promising therapeutic targets.
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BACKGROUND: Mathematical models guide tuberculosis (TB) target-setting, yet most 
assume homogeneous "all-to-all" mixing. We compared projected intervention 
impacts between an all-to-all compartmental model and a Barabási-Albert (BA) 
scale‑free social network model under otherwise identical disease assumptions.
METHODS: We calibrated transmission parameters so both models produced similar 
baseline trends, then introduced vaccination (coverage 30-70%; efficacy 80-95%) 
and treatment (20-50% increases in recovery) after a 400‑day burn‑in. Outcomes 
were assessed 300 days post‑intervention.
RESULTS: Under 60% coverage, increasing vaccine efficacy from 80% to 95% yielded 
smaller projected reductions in active TB with the network model than with 
all‑to‑all mixing. Treatment improvements showed the same pattern: lower 
reductions under the network than the all‑to‑all model at modest efficacy, 
converging at high efficacy/coverage. Findings were robust across baseline 
prevalence scenarios.
CONCLUSIONS: Accounting for social networks can attenuate projected impacts for 
sub‑optimal TB interventions. Forecasts and target‑setting should include 
sensitivity to social network structure.

Copyright: © 2026 Milali 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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Primary TB and post-primary TB (PPTB) are different disease entities. PPTB 
occurs only in humans, and no animal model mimics the actual pathology of PPTB. 
Information on the immune pathogenesis of PPTB is lacking due to the scarcity of 
untreated human material. In the early stages of PPTB, lesions can either 
progress or regress. Mycobacterial proteins present in these early lesions are 
vital to identifying targets for future development of better vaccines and 
therapeutics. Using proteomics, we aimed to establish a methodology to identify 
mycobacterial proteins expressed in lesions of human PPTB from the archival 
formalin-fixed and paraffin-embedded lung tissue from 1937-1941. Five untreated 
TB patients with a total of eleven samples were used. Micro-dissected tissue 
from six early and five necrotic lesions were processed for proteomics. Using a 
mass spectrometry and multiplexing tandem-mass-tag (TMT) approach, a total of 
3531 Homo sapiens and 110 bacterial proteins were identified and quantified. 
Four M. tuberculosis proteins; mIHF (accession p71658), groEL2 (accession 
P9WPE7), RV2971 (accession P9WQA5), cycA (accession O33203), and 1 Mycobacterium 
avium protein hup (accession A0A0H3A054) were identified. Comparison of early 
lesions with necrotic lesions showed significantly more RV2971 proteins 
expressed in early lesions, and mIHF expressed in necrotic lesions (Log2 fold 
change necrotic - early; 1.401 & -0.581 respectively). In conclusion, we 
established the methodology and proof of principle for detecting M. tuberculosis 
proteins in PPTB lesions at different stages of the disease. We identified four 
M. tuberculosis proteins, two showing significant differential expression in 
early and necrotic lesions.

Copyright: © 2026 Normann et al. This is an open access article distributed 
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BACKGROUND AND AIMS: Drug-resistant tuberculosis (DR-TB) poses a serious 
challenge in Indonesia, with treatment success rates of only 50%. The BPaLM/BPaL 
regimen represents the latest therapeutic approach, offering shorter duration, 
minimal side effects, and treatment success rates of 84-90%. An operational 
research study conducted in Indonesia from July 2022 to March 2023 demonstrated 
a highly promising treatment success rate of 97.6% with the BPaLM/BPaL regimen. 
This study aimed to evaluate the effectiveness of the BPaLM/BPaL regimen through 
real-world implementation among individuals with DR-TB and identify key factors 
associated with successful treatment outcomes.
METHODS: This retrospective cohort study analyzed 170 DR-TB individuals treated 
with BPaLM/BPaL regimens at Hasan Sadikin General Hospital, a tertiary hospital 
in West Java, Indonesia from January 2024 to January 2025. Data were collected 
from the Indonesian National DR-TB registers. A successful treatment outcome was 
defined as completion of treatment with bacteriological response and no evidence 
of treatment failure. Multivariate logistic regression was used to identify 
factors most associated with successful treatment outcomes and presented as 
adjusted odds ratios (aOR) with 95% confidence intervals.
RESULTS: The study achieved an 88.8% successful treatment rate with BPaLM/BPaL 
regimens. Multivariate analysis revealed treatment with no missed dose events as 
the most important predictor for successful treatment outcome with aOR=6.42 
(95%CI 1.44-28.45, p = 0.01), followed by nutritional status improvement during 
treatment with aOR=3.31 (95%CI 1.06-10.37, p = 0.03). A total of 132 patients 
(77.6%) experienced adverse effects, predominantly gastrointestinal symptoms 
(93.1%) and peripheral neuropathy (30.3%). Culture conversion occurred within 2 
months in 95.2% of patients, with a median time to conversion of 111 days.
CONCLUSION: No missed dose events and nutritional status improvement are key 
predictors of successful treatment outcome. These findings support the 
implementation of BPaLM/BPaL regimens in Indonesia's national TB program, with 
emphasis on ensuring treatment adherence and nutritional status monitoring for 
optimal outcomes.
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Tuberculosis (TB) remains a major global threat, demanding new therapeutic 
strategies. Dihydrofolate reductase (DHFR), essential for cell survival and a 
known drug target, has emerged as a promising enzyme for anti-TB drug 
development. Using crystallographic structures of Mycobacterium tuberculosis 
DHFR (MtDHFR) complexed with classical and potential inhibitors, a 
quantum-chemical analysis was performed through the molecular fractionation with 
conjugate caps (MFCC) scheme within the density functional theory (DFT) 
framework to quantify individual amino acid contributions to ligand-protein 
interactions. Energetically significant interactions were observed within a 6.0 
Å pocket, when convergence of the total interaction energy (TIE) was found. The 
key residues I5, W6, D19, I20, R23, D27, Q28, H30, F31, R32, L50, K53, L57, R60, 
I94, and E111 were identified, along with the energetically relevant regions of 
the ligands and the major secondary structures of the protein. These results may 
guide the design of new anti-TB drugs.
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BACKGROUND: Fulminant myocarditis is a critical inflammatory cardiomyopathy that 
may resemble acute coronary syndrome.
CASE SUMMARY: A 76-year-old Filipino man presented with acute chest pain, with 
initial electrocardiogram showing inferolateral ST-segment elevations and a 
right bundle branch block. Coronary angiography revealed no acute culprit 
lesion. He developed refractory cardiogenic shock requiring mechanical 
circulatory support. Endomyocardial biopsy confirmed lymphocytic myocarditis, 
while bronchoalveolar lavage showed Mycobacterium tuberculosis infection. 
Despite treatment for both conditions, he developed multiorgan failure and died. 
Laboratory results were suggestive of hemophagocytic lymphohistiocytosis.
DISCUSSION: This is a rare case of fulminant myocarditis initially presenting as 
an ST-segment elevation myocardial infarction with no culprit vessel identified 
on angiography, highlighting the importance of early endomyocardial biopsy in 
cases of unexplained cardiogenic shock.
TAKE-HOME MESSAGES: Fulminant myocarditis is a rare cause of cardiogenic shock, 
while hemophagocytic lymphohistiocytosis is a rare complication of tuberculosis. 
Multidisciplinary care is critical to diagnosing and treating these uncommon but 
morbid conditions.
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Tuberculosis (TB) and human immunodeficiency virus (HIV) cause significant 
morbidity and mortality in South America. Despite the advances in active case 
finding and early treatment initiation as core strategies to decrease TB and HIV 
transmissions, additional efforts are needed to achieve control and eventual 
elimination of these 2 epidemics. Availability and implementation of preventive 
strategies using shorter, rifamycin-based regimens for TB preventive therapy and 
long-acting injectables for HIV prevention are still a challenge in the South 
American region. In this report, we discuss opportunities to accelerate TB and 
HIV prevention in the region. We present examples of novel TB and HIV 
surveillance and prevention initiatives among high-risk groups and vulnerable 
populations in countries within the region, using precision public health 
approaches and leveraging digital health and artificial intelligence tools. 
Finally, we propose a roadmap for ending TB and HIV in South America.
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PURPOSE: Pulmonary tuberculosis (PTB) continues to be a major public health 
burden, a situation exacerbated by significant diagnostic gaps. Conventional 
testing relies heavily on sputum samples, but many patients are unable to 
produce adequate and qualitative sputum. This limitation leaves a number of 
cases undiagnosed. Microbiological diagnosis of pulmonary tuberculosis relies 
mainly on smear microscopy and Xpert MTB/RIF on sputum samples, but obtaining 
good-quality sputum samples may be difficult. Stool GeneXpert, a molecular 
diagnostic test, has shown potential as an alternative specimen for diagnosing 
PTB. This study aimed to evaluate the diagnostic performance of stool GeneXpert, 
both as a standalone test and in combination with sputum GeneXpert, for 
diagnosing PTB in adults in Northeastern Nigeria.
METHODS: This retrospective descriptive study was conducted at the Federal 
Teaching Hospital, Gombe, in Northeastern Nigeria, and included data collected 
between January 2023 and October 2024. Adult patients suspected of having PTB 
and tested with sputum and/or stool GeneXpert were included. Data were collected 
from medical records, including demographic details, HIV status, diagnostic test 
results, and patient weight. Sensitivity, specificity, positive predictive value 
(PPV), and negative predictive value (NPV) were calculated for stool GeneXpert 
and the combination of stool and sputum GeneXpert. McNemar test, Receiver 
Operating Characteristic (ROC) curve analysis, and logistic regression were used 
to evaluate diagnostic performance and identify factors influencing diagnostic 
outcomes.
RESULTS: A total of 318 patients were included. The diagnostic yield of stool 
GeneXpert alone was 72.1%, higher than sputum GeneXpert at 64.3%. The combined 
stool and sputum GeneXpert testing achieved a diagnostic yield of 83.7%, with 
100% sensitivity and 100% NPV. The McNemar test showed no significant difference 
between stool and sputum GeneXpert results (p = 0.164). However, combining both 
samples significantly improved detection (p = 0.000). ROC analysis demonstrated 
a modest discriminatory ability for stool GeneXpert (AUC = 0.621), which 
improved moderately when combined with sputum GeneXpert (AUC = 0.728).
CONCLUSION: Stool GeneXpert, particularly when combined with sputum GeneXpert, 
offers a promising alternative for diagnosing PTB, especially when sputum 
collection is difficult. The combined testing approach enhances diagnostic yield 
and may improve early detection and treatment outcomes for PTB in 
resource-limited settings. Further studies are warranted to confirm these 
findings and explore the broader applicability of stool GeneXpert.
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BACKGROUND: Tuberculosis is a zoonotic disease affecting domestic ruminants, 
human worldwide and caused by Mycobacterium bovis that belongs to Mycobacterium 
tuberculosis complex. In Chad, tuberculosis caused by Mycobacterium bovis was 
previously isolated from both suspected patients and domestic ruminant carcass.
OBJECTIVES: The objective of our study is to assess the multispecies feature of 
causative agents of tuberculosis infection in domestic ruminants destined to 
human consumption.
METHODS: In 2012, a cross-sectional study was conducted in 7 abattoirs in 
southern Chad. Bacteriology and molecular typing were performed on collected 
lesions.
RESULTS: Samples were taken on suspected lesions carcass from local cattle 
breeds as 234 Arabic, 91 Fulani, 1 Bogolodje and 1 cross breeds. Among them, 25 
were defined as “total seizures” and 302 others as “partial seizures”. These 
lesions were majority within the age group from 3 to 12 years old. Mainly 
Mycobacterium bovis strains were isolated from 42 suspected bovine carcasses. 
Mycobacterium tuberculosis strain was isolated from a female Fulani 6 years old. 
However, 112 of these carcass were males and 215 females and sex has significant 
influence on tuberculosis infection in cattle (p = 0, 04, OR = 1, 7 IC OR 95%: 
1,039 − 3,089). Thus, females were twice as likely to be at risk as males and 
ten (3%) suspected cattle carcass were due to Non Tuberculosis Mycobacteria 
infection.
CONCLUSION: As previously show by other studies performed in Chad, causatives 
agents of lesions suspected in abattoir as tuberculosis lesions are usually 
diverse. However, M.bovis was confirmed in bovine carcass but M.tuberculosis was 
also isolated.
SUPPLEMENTARY INFORMATION: The online version contains supplementary material 
available at 10.1007/s11250-026-04949-3.
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Multidrug resistant tuberculosis (MDR-TB) epidemics are sustained by 
transmission of reproductively fit MDR M. tuberculosis (Mtb) strains. We search 
a large publicly available dataset of ~200,000 Mtb whole genome sequences to 
identify strains related to a highly successful MDR clade circulating in Moldova 
belonging to lineage 4.2.1/Ural. We characterize a clade of 1604 drug-resistant 
Mtb sequences harboring conserved resistance-conferring mutations. We identify 
the Russian Federation as the most likely country of origin for this clade and 
infer several independent migration events from Russia and Moldova to other 
European and Asian countries. We estimate that this clade is expanding more 
rapidly than comparable clades of lineage 4.2.1/Ural. The broad dispersal of 
this highly successful clade is an urgent global health threat. Genomic 
surveillance is essential to track the evolution and spread of this and other 
strains of concern.
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The clinical utility of bedaquiline (BDQ), a first-in-class ATP synthase 
inhibitor and cornerstone of modern multidrug-resistant tuberculosis (MDR-TB) 
therapy, is compromised by a delayed onset of bactericidal killing and the 
emergence of resistance. This tolerance is linked to Mycobacterium tuberculosis 
metabolic heterogeneity and functional redundancy within its electron transport 
chain (ETC), notably the activity of the cytochrome bd oxidase (Cyt-bd). We 
hypothesized that cotargeting the cytochrome bd oxidase and the F1F0-ATP 
synthase would induce potent, synergistic killing by completely disrupting 
bacterial energetics. Our results demonstrate that this combination drives 
rapid, synergistic bactericidal activity within 09 days and complete clearance 
within 12 days. Mechanistic studies revealed that Cyt-bd inhibitor ND-011992 
blocks the respiratory redundancy that permits survival under BDQ pressure, 
leading to catastrophic ATP depletion and a substantial arrest of oxygen 
consumption. This potentiation was equally effective against nonreplicating, 
hypoxic bacilli and eradicated 90% of intracellular bacteria in a macrophage 
model. These findings provide critical proof-of-concept that targeting 
compensatory respiratory pathways can overcome phenotypic drug tolerance. Thus, 
this validates Cyt-bd as a high-value target and outlines a potent, sterilizing 
combination regimen capable of countering the heterogeneity that sabotages 
current TB therapies.
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Mycobacterium tuberculosis is known for its lipid-rich cell wall. Additionally, 
lipids are also involved in various mycobacterial pathways, such as signaling 
and energy storage. In this study, using BCG as a model, we aimed to 
characterize the rv1371/2/3 operon, which is predicted to be involved in lipid 
production. Western blotting reveals that single nucleotide polymorphisms in BCG 
Moreau's rv1371 and rv1373 do not hinder the expression but alter the primary 
structure of BCG's Rv1371. Mass spectrometry analysis with the extracted lipids 
shows that the complemented strains' (with Mtb or BCG alleles) global profiles 
are quite similar, but slightly differ from those of the knockout (Δrv1371/2/3) 
in the negative mode. Functionally, Δrv1371/2/3::Mtb shows a disadvantage during 
the early stages of infection in the J774 macrophage model, whereas a 
significantly higher bacterial load is recovered from cells infected with this 
strain in later infection stages. Additionally, this strain also shows a higher 
survival when exposed to SDS compared to the others. These data suggest that 
this operon may be partially functional in BCG Moreau due to mutations present 
in the genes, but further experiments are needed to identify the molecule 
produced from the Mtb allele, which leads to the differential phenotype observed 
in macrophage infection and SDS resistance assays.
IMPORTANCE: This study establishes a functional link between a genetic locus and 
phenotypic modifications in Mycobacterium tuberculosis that may impact the 
bacillus's life cycle. We demonstrate that the rv1371/2/3 operon modulates 
bacterial lipid composition, which in turn affects macrophage uptake and 
intracellular persistence. Our findings highlight a functional distinction 
between the pathogenic M. tuberculosis and the attenuated BCG vaccine, providing 
a model to study how lipid-driven manipulation of host cells alters infection 
outcomes. Consequently, this operon and its products emerge as potential targets 
for therapeutic development aimed at disrupting the bacterial mechanisms 
associated with critical events that culminate in successful infection.
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Digital solutions are essential for eliminating tuberculosis as a public health 
problem. They can be applied across all stages of patient care, health 
surveillance, program management, workforce development, and community 
engagement. This study aimed to identify and map digital solutions for 
tuberculosis developed and/or validated within the context of primary health 
care. We retrieved studies focusing on digital solutions for tuberculosis 
targeting managers, health professionals, or patients from Medline, Scopus, 
Embase, Web of Science, and Google Scholar. We followed the Preferred Reporting 
Items for Systematic Reviews and Meta-Analyses for Scoping Reviews (PRISMA-ScR) 
guidelines to review, synthesize, and report the findings of articles that met 
our inclusion criteria. We identified 3133 publications, of which 96 were 
included after full-text screening. Most solutions focused on treatment 
monitoring and adherence (46 studies). There was particular emphasis on 
electronic directly observed therapy, smart pillboxes, and mobile applications. 
Artificial intelligence-based solutions also emerged, applied to diagnosis, 
prediction of treatment nonadherence, and prognosis. The findings show that 
digital solutions have evolved from simple tools to advanced artificial 
intelligence models. We conclude that the systematic incorporation of these 
technologies into national protocols is crucial to accelerate progress toward 
the targets established by the End TB Strategy.
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Pulmonary aspergillosis has clinical characteristics which are very similar to 
tuberculosis and are responsible for significant morbidity and mortality 
worldwide. The objective of the study was to isolate and identify Aspergillus 
species from sputum samples from clinically suspected pulmonary tuberculosis 
cases. A cross-sectional study was conducted from January 2021 to December 2021 
in the Department of Microbiology of Sir Salimullah Medical College, Dhaka, 
Bangladesh. A total of 176 sputum samples were collected from clinically 
suspected pulmonary tuberculosis patients. Mycobacterium tuberculosis was 
detected by Gene Xpert from the sputum sample. Aspergillus was identified by KOH 
mount microscopy and culture on Sabouraud's chloramphenicol agar media with 
Gentamicin. Species identification of Aspergillus was done by colony 
characteristics and lactophenol cotton blue staining using direct microscopy. In 
this study, out of 176 sputum samples, Mycobacterium tuberculosis was detected 
by Gene Xpert in 28(15.91%) sputum samples. Aspergillus fumigatus 12(50%) was 
the commonest isolated species, followed by Aspergillus niger 7(29.17%). The 
frequency of Mycobacterium tuberculosis co-infection with Aspergillus was 
7(25.0%) while the frequency of Aspergillus infection among patients with 
suspected tuberculosis was 24(13.64%). Respiratory tract Aspergillus infection 
can coexist with pulmonary tuberculosis. Mycological investigation of all 
clinically suspected pulmonary tuberculosis patients should be advocated before 
starting treatment which ultimately helps the treatment and management of the 
patient.
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Tuberculosis (TB) and acquired immunodeficiency syndrome (AIDS) are the leading 
causes of death from single infectious agents in low- and middle-income 
countries. Moreover, in the individual host, the two pathogens, Mycobacterium 
tuberculosis and human immunodeficiency virus (HIV), potentiate one another, 
accelerating the deterioration of immunological functions. In high-burden 
settings, HIV coinfection is the most important risk factor for TB disease, due 
to reactivation. Susceptibility to primary TB infection, or reinfection, is also 
elevated in people living with HIV (PLWH). TB disease also has a negative impact 
in PLWH not receiving antiretroviral therapy (ART), accelerating the progression 
to AIDS. The clinical management of HIV-associated TB includes the integration 
of effective TB treatment, use of concurrent ART, prevention of HIV-related 
comorbidities, management of drug cytotoxicity, and prevention/treatment of 
immune reconstitution inflammatory syndrome.
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Tuberculosis (TB) remains a major global health challenge, with increasing 
prevalence of multidrug-resistant and extrapulmonary forms complicating 
diagnosis and management. Imaging plays a pivotal role in the early detection, 
characterization, and treatment monitoring of TB, particularly when clinical or 
microbiological findings are inconclusive. Modalities such as chest radiography, 
computed tomography (CT), ultrasound, magnetic resonance imaging (MRI), and 
18F-fluorodeoxyglucose positron emission tomography combined with CT 
(18F-fluorodeoxyglucose [18F-FDG PET-CT]) provide critical insights into 
pulmonary, extrapulmonary, and disseminated TB. While chest X-ray is a 
first-line tool, CT and MRI offer superior anatomical detail, and PET-CT adds 
metabolic evaluation, aiding differentiation of active versus inactive disease 
and monitoring therapeutic response. Imaging is especially valuable in TB 
involving the central nervous system (CNS), musculoskeletal system, abdomen, and 
genitourinary tract. Advanced techniques and artificial intelligence (AI)-driven 
tools hold promise for enhancing diagnostic accuracy and guiding personalized 
treatment. This review comprehensively reviews the imaging spectrum of TB, 
underscoring its evolving role across the disease continuum.
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Tuberculosis is an airborne infectious disease treated with combination 
therapeutic regimens. Adherence to long-term antituberculosis therapy is crucial 
to maintain adequate blood drug level. The emergence and spread of 
drug-resistant Mycobacterium tuberculosis strains is mainly favored by the 
inadequate medical management of patients. The therapeutic approach for 
drug-resistant tuberculosis is cumbersome, because of the poor, expensive, less 
effective, and toxic alternatives to the first-line drugs. New antituberculosis 
regimens have been recently approved by the health authorities shortening the 
duration of treatment for both drug-susceptible and drug-resistant tuberculosis 
drugs, including new drugs such as bedaquiline, delamanid, and pretomanid. 
Unfortunately, they cannot represent the definitive solution to the clinical 
management of drug-resistant tuberculosis forms, particularly in intermediate 
economy settings where the prevalence of drug-resistance is high (China, India, 
and Former Soviet Union countries among others). Last but not least, new 
evidence on the burden of posttuberculosis lung disease calls for effective 
prevention, treatment, and rehabilitation of this form of disease. New research 
and development activities are urgently needed. Public health policies are 
required to preserve the new and old therapeutic options.
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Tuberculosis (TB) remains a critical global health challenge, disproportionately 
affecting populations in resource-limited settings and vulnerable groups such as 
children, pregnant individuals, and people living with human immunodeficiency 
virus (HIV). Despite significant progress in TB treatment and drug development, 
challenges, including antimicrobial resistance, drug-drug interaction, toxicity, 
and limited data in special populations, persist. This work explores the 
transformative advancements in TB therapeutics and the strategic priorities for 
improving outcomes, overcoming emerging resistance, and ameliorating 
tolerability.
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INTRODUCTION: Hepatotoxicity monitoring is recommended for people living with 
HIV (PLHIV) enrolled on tuberculosis preventive treatment (TPT). Despite a 7.3% 
hepatotoxicity incidence reported in a multi-country study, implementation and 
adherence to hepatotoxicity monitoring remains low. We aimed at determining the 
prevalence, patients' and health workers' perceptions, and factors associated 
with non-adherence to hepatotoxicity monitoring among adult PLHIV receiving TPT 
at Mulago ISS clinic.
METHODS: A sequential explanatory mixed methods study was carried among health 
workers and adult PLHIV enrolled on TPT between 2022 and 2023 at Mulago ISS 
clinic. The quantitative and qualitative components utilized a cross-sectional 
and an exploratory descriptive design respectively. A data abstraction tool was 
used to obtain quantitative data from files and electronic medical records of a 
systematic random sample of 390 patients. The qualitative study utilized 
interview guides to conduct in-depth audio recorded interviews for five patients 
and five health workers. Descriptive statistics and modified Poisson regression 
analyses were performed for the quantitative data. Deductive thematic analysis 
based on the health belief model was utilized for the qualitative data.
RESULTS: The prevalence of non-adherence to hepatotoxicity monitoring was 87.4% 
(95%CI: 83.7-90.4). The prevalence of non-adherence to hepatotoxicity monitoring 
was 85% lower in PLHIV that received primary TPT as compared to those on 
secondary TPT (aPR-0.15, 95% CI: 0.04-0.55). The qualitative findings revealed 
varied perceptions about non-adherence to hepatotoxicity monitoring that 
included awareness of associated risks, perceived benefits of monitoring, and 
confidence in taking action, while also identifying perceived barriers such as 
financial, knowledge and communication challenges.
CONCLUSIONS: The prevalence of non-adherence to hepatotoxicity monitoring was 
high within this pharmacovigilance sentinel site, given its clinical importance 
in HIV care and clear recommendations in the national HIV treatment guidelines. 
Health authorities should implement policies promoting hepatotoxicity monitoring 
in pharmacovigilance sentinel sites, especially for patients receiving secondary 
TPT, and allocate resources to support this initiative.
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BACKGROUND: Household contact investigation (HCI) is an effective and widely 
used approach to identify persons with tuberculosis (TB) disease and infection 
globally. Despite widespread recommendations for the use of HCI, there remains 
poor understanding of the impact on and value of contact investigation for 
participants. Further, how HCI as a practice impacts psychosocial factors, 
including stigma and possible unintended disclosure of illness among persons 
with TB, their families, and communities, is largely unknown.
METHODS: This exploratory qualitative study nested within a randomized trial 
(ClinicalTrials.gov: NCT04520113, 17 August 2020) was conducted in South Africa 
to understand the impacts of HCI on index patients living with TB and their 
household contact persons in two rural districts in the Limpopo province (Vhembe 
and Capricorn) and Soshanguve, a peri-urban township in Gauteng province. People 
with TB and household members of people with TB were recruited to participate in 
in-depth interviews and focus group discussions using semi-structured guides. We 
explored individual, interpersonal, and community-level perceptions of potential 
impacts of household contact investigation to elucidate their perceptions of 
HCI. Thematic analysis identified key themes.
RESULTS: Twenty-four individual interviews and six focus group discussions 
(n = 39 participants) were conducted. Participants viewed HCI as an effective 
approach to finding TB cases, helpful in educating households about TB symptoms 
and reducing barriers to health-related services. At the interpersonal level, 
HCI aided people with TB in safely disclosing their TB status to family members 
and facilitated family and social support for accountability. The introduction 
of HIV testing during HCI was reported by some participants as making household 
members slightly uncomfortable, decreasing interest in household members being 
tested for TB. HCI negatively impacted community-level TB and HIV-related stigma 
due to healthcare worker visibility at home.
CONCLUSION: Our data suggests varying impacts of HCI on people with TB, their 
families and interpersonal relationships, and communities, highlighting the 
importance of considering approaches that address concerns about community 
stigma and HIV testing to enhance acceptance of HCI.
TRIAL REGISTRATION: ClinicalTrials.gov NCT04520113.
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Tuberculosis (TB) is a global health threat complicated by increasing INH 
resistance (INH-R) and rifampicin resistance (RIF-R), including RIF-R due to 
rpoB Ile491Phe (I491F) mutations, which are not detected by current molecular 
resistance tests. We developed a low-complexity automated nucleic acid 
amplification test MDRmDx, designed to operate on the 10-color GeneXpert 
instrument, which detects Mycobacterium tuberculosis (MTB), and RIF-R in both 
the rifampicin resistance determining region (RRDR) and the I491F allele, and 
INH-R due to mutations in katG, fabG1, and the inhA promoter directly from 
sputum. In an analytic study, the limit of detection (LoD) for detecting MTB in 
sputum was 21.6 CFU/mL (95% confidence interval [CI]: 14.9-28.3) for the MDRmDx 
assay, versus 19.1 CFU/mL (95% CI: 14.0-24.1) for the Xpert MTB/RIF Ultra assay 
(Ultra). The LoD for rifampicin susceptibility (RIF-S) detection was 108.8 
CFU/mL (95% CI: 77.4-140.2) versus 100.9 CFU/mL (95% CI: 67.3-134.5) for MDRmDx 
versus Ultra. The LoD for INH susceptibility detection was 92.2 CFU/mL (95% CI: 
65.3-119.1). MDRmDx identified all rpoB mutations with a ≥0.5% global 
prevalence, including several not detected by Ultra. MDRmDx was 100% specific. 
Testing frozen sputum enriched for smear-negative, RIF-R, and INH-R samples, 
MDRmDx sensitivity was 91.3% (95% CI: 85.6-94.8) for MTB detection, 100% (95% 
CI: 95.1-100) for RIF resistance, and 98.7% (95% CI: 93.0-99.8) for INH 
resistance, with a specificity of 98.0% (95% CI: 89.3-99.6) for MTB detection, 
93.8% (95% CI: 83.2-97.9) for RIF resistance, performance comparable to Ultra. 
MDRmDx specificity for INH-R was 100% (95% CI: 90.8-100).
IMPORTANCE: The Xpert MTB/RIF Ultra assay (Ultra) is a gold standard test for 
rapidly diagnosing tuberculosis (TB) as well as resistance to rifampicin 
directly from sputum samples. However, the Ultra assay does not detect certain 
rifampicin resistance mutations, which are observed clinically and cannot detect 
resistance to isoniazid, another key drug against TB. We modified the Ultra 
assay, creating a prototype MDRmDx assay designed for 10-color instruments that 
detects isoniazid resistance, which can be a precursor of potential rifampicin 
resistance and has improved ability to detect rifampicin resistance. In both 
analytic and retrospectively collected clinical sputum samples, we found that 
the MDRmDx assay performed at least as well as the Ultra assay with the 
additional advantage of detecting isoniazid resistance and rpoB I491F mutations 
with high sensitivity and specificity. The MDRmDx assay's improved performance 
should improve detection of drug-resistant TB and facilitate the selection of 
effective treatment.
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Mycobacterium tuberculosis bacteraemia is a severe manifestation of tuberculosis 
in people living with human immunodeficiency virus acquired immune deficiency 
syndrome, associated with high mortality. We found patients with fatal outcomes 
had significantly lower lymphocyte, platelet, and CD4+ T-lymphocyte counts, and 
higher urea levels (p < 0.05). CD4+ T-lymphocyte count <32 cells/mm3 was 
independently associated with mortality (p = 0.005). The oral rifampicin, 
isoniazid, pyrazinamide, and ethambutol regime was more frequent among 
survivors. Social vulnerability factors were common but not independently 
associated with mortality.
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BACKGROUND: Tuberculosis affects over a million children annually. Ethambutol 
(EMB) is a key component of the standard four-drug therapy for drug-susceptible 
tuberculosis in children, yet comprehensive pharmacokinetic studies have been 
lacking. We characterized the population pharmacokinetics of EMB through an 
individual patient data meta-analysis to determine optimal dosing strategies.
METHODS: EMB concentrations and individual-level patient data from three studies 
were analyzed using nonlinear mixed effects modeling. Simulations compared 
current World Health Organization (WHO)-recommended doses and model-informed 
optimized doses. Target exposure distribution (AUC 13.8-17.7 mg·h/L), which had 
been previously established in adult clinical trials, guided dose optimization.
RESULTS: A total of 220 participants, aged from 0.2 to 15 years and weighing 
between 3.6 and 43.0 kg, contributed 1,085 plasma concentrations of EMB for 
model development. The effect of weight was incorporated on clearance, 
intercompartmental clearance, and volume of distribution in both the central and 
peripheral compartments. Age affected clearance through a maturation function. 
Simulations indicated children weighing less than 25 kg had median exposures 
below the target exposure distribution at current WHO-recommended doses. Under 
the optimized weight band dosing, approximately 40.5% of the patients would 
receive a higher dose, and an additional 5% points of patients may benefit from 
this adjustment.
CONCLUSION: Our IPDMA supports the revision of current pediatric EMB dosing 
guidelines for the treatment of tuberculosis. Our findings aim to ensure 
adequate drug exposure across all pediatric weight bands, while also accounting 
for toxicity and challenges related to formulation implementation and adherence.
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BACKGROUND: Tuberculosis (TB) and diabetes mellitus (DM) co-morbidity is a 
growing public health challenge, particularly in Indonesia, where TB incidence 
remains high and DM prevalence is increasing. DM co-morbidity is known to 
increase the risk of TB incidence and have negative effects on TB treatment 
outcomes. This study aims to analyze the geographical co-distribution of TB and 
DM and their sociodemographic determinants in Indonesia, to help inform public 
health response and targeting of screening programs.
METHODS: Using data from the 2023 Indonesian Health Survey (SKI), a nationally 
representative, population-based survey, we applied a Bayesian geostatistical 
model to estimate disease prevalence and assess associations with key 
sociodemographic factors.
RESULTS: The predicted TB prevalence varied from 0.1% to 3.0%, highest in 
eastern Indonesia, particularly Papua, while DM prevalence ranged from 0.6% to 
6.2%, concentrated in Java and Sumatra. Approximately 62 districts showed more 
than a 50% posterior probability that both TB and DM prevalences simultaneously 
exceed their respective national thresholds. The proportion of the poor 
population is significantly associated with higher TB prevalence (0.106; 95% 
CrI: 0.039, 0.174), while population density has a strong positive correlation 
with DM prevalence (0.198; 95% CrI: 0.156, 0.241). Proportion of the poor 
population (- 0.053; 95% CrI: - 0.096, - 0.009) and hospital services (- 0.071; 
95% CrI: - 0.116, - 0.027) show a negative association with DM prevalence.
CONCLUSION: Spatial analysis revealed significant regional variations, with high 
TB-DM co-distribution observed in rapidly urbanizing and high-poverty districts, 
including parts of West Java, East Java, Sumatra, and Kalimantan in Indonesia. 
These findings emphasize the need for strengthened TB-DM integration in 
healthcare services, especially in areas that have a high prevalence of both 
diseases. Strengthening integrated disease management strategies in local areas 
can help mitigate the burden of both TB and DM in Indonesia, particularly given 
likely low case detection and health care access in lower income regions.
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There is an urgent need to develop a more efficacious anti-tuberculosis vaccine 
as the current live-attenuated vaccine strain BCG fails to prevent pulmonary 
infection in adults. In this study, we leverage a synthetic biology approach to 
engineer BCG to produce more (E)-4-hydroxy-3-methyl-but-2-enyl pyrophosphate 
(HMBPP), an intermediate of bacterial-but not host-isoprenoid biosynthesis via 
the methylerythritol phosphate (MEP) pathway. HMBPP strongly activates and 
expands Vγ9Vδ2 T cells, which are unique to higher-order primates and protect 
against Mycobacterium tuberculosis infection. BCG has been engineered to produce 
specific ligands and antigens to some success; in contrast, our strategy 
exploits a self-nonself recognition mechanism in the host via HMBPP sensing, 
which has not been attempted before. To inform the design of our recombinant 
strains, we performed synteny analyses of >63 mycobacterial species and found 
that isoprenoid biosynthetic genes are not operonic across all the 356 surveyed 
genomes, but some genes are frequently found in pairs. Thus, we generated 
synthetic loci with the goal of specifically overproducing HMBPP and tested the 
ability of these engineered strains to induce human Vγ9Vδ2 expansion in an in 
vitro stimulation assay. We found that BCG expressing a synthetic MEP locus 
significantly enhanced Vγ9Vδ2 T cell expansion over the wild-type vaccine 
strain, and overexpression of the HMBPP synthase GcpE alone potently induced 
Vγ9Vδ2 T cell expansion with no downregulation of other pathway genes. Together 
these engineered strains present two successful strategies to accumulate HMBPP 
and overcome feedback inhibition of the MEP pathway.

Copyright: © 2026 Qabar 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.

DOI: 10.1371/journal.pone.0343925
PMID: 41941447 [Indexed for MEDLINE]

62. iScience. 2026 Mar 10;29(4):115292. doi: 10.1016/j.isci.2026.115292. eCollection 2026 Apr 17.
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The hollow-fiber system for tuberculosis (HFS-TB) is an in vitro 
pharmacokinetic/pharmacodynamic (PKPD) tool qualified by the European Medicines 
Agency to support anti-TB drug development. It can simulate PK parameters of 
antimicrobials and feed in silico models to inform phase II/III clinical trials. 
Yet, its implementation is challenging due to lack of consolidated technical 
guidelines, such as the compatibility of drugs with the most commonly used types 
of HFS-TB cartridges. Herein, we uncovered the compatibility of 10 anti-TB drugs 
alone: bedaquiline, clarithromycin, delamanid, ethambutol, isoniazid, linezolid, 
moxifloxacin, pretomanid, rifampicin, and rifapentine; and of a combination, 
bedaquiline-pretomanid-linezolid. The most hydrophilic compounds were within the 
compatibility range with all fibers; whereas the lipophilic ones required 
adjustments to be used in the system. Also, polysulfone and cellulose fibers 
were the most suitable for the tested drugs. Our data strengthen the importance 
of these preliminary studies and provide a useful toolkit toward wider HFS-TB 
implementation.
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A 57-year-old man presented with endobronchial tuberculosis (EBTB). He had a 
history of using inhaled corticosteroids (ICS) for years since asthma was 
diagnosed during childhood. The present case was remarkable in that ICS alone 
may have affected the onset and progression of the EBTB. In addition, diagnosing 
the patient's condition apparently was challenging because he had atypical 
epidemiology, diagnostic imaging findings, and sites of occurrence for 
tuberculosis. The CT images revealed no cavitation, which is reported to be 
relatively specific and typical for tuberculosis. And then, it demonstrated 
mixed shadows indicating consolidation in the lower lobe and tree-in-bud, which 
are not specific. And the patient had no other risk factors of tuberculosis but 
prolonged ICS use. Tuberculosis was also cited as the differential diagnosis 
based on the chronic clinical course, bronchial wall calcification, and the 
tree-in-bud sign on imaging, not being highly suspected overall. To understand 
the clinical condition, we performed bronchoscopy. As a result, EBTB and 
pulmonary tuberculosis were diagnosed. Even when findings are largely atypical 
for tuberculosis, it should be strongly considered in the differential diagnosis 
when any typical elements, which are sometimes not specific, are encountered. It 
is also because EBTB is reported to be extremely transmissible owing to its high 
rate of bacterial shedding. Moreover, the recognition of the risk of 
reactivation especially in patients with asthma using ICS will also be important 
in the future although the possibility that ICS can affect it has been discussed 
for a long time.
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Tuberculomas are the conglomeration of tuberculous granulomas into structurally 
organized three-dimensional (3D) masses that result from Mycobacterium 
tuberculosis infection and represent one of the more severe morphological forms 
of tuberculosis (TB). Several in vitro models that mimic human TB granulomas 
have been reported to decipher complex host-pathogen interactions and to 
discover new prophylactic and therapeutic interventions. They serve as ethical 
bridge approaches to human studies. However, these models need improvements in 
generating well-organized granuloma lesions, classic tuberculoma structures, and 
relevant microenvironments. They are impractical for screening extensive 
chemical and genetic libraries owing to their low throughput, limited 
scalability, batch-to-batch variability, and high costs. Here, we describe a 
'mycobacteria-in-spheroid' co-culture workflow in a standard 96-well plate 
format that generates a robust 3D cell culture model. This model reproduces key 
attributes and microenvironments in human tuberculomas and can be scaled up as a 
high-throughput screening (HTS)-compatible bioplatform. The tuberculoma-like 
structures generated encompass organized, florid granulomatous foci and exhibit 
solid, necrotic, and cavitary morphologies. This model can be developed using 
freshly isolated human primary cells or a monocytic cell line with virulent 
mycobacteria. The platform combines the entire workflow, from generation to 
imaging of tuberculoma-like structures, in situ. It permits the serial 
quantitation of drug efficacy and monitoring of lesion resolution over several 
days to weeks following a single treatment. Additionally, we outline a 
methodology for adopting this workflow for cryo-preservation, enhancing its 
potential for commercial application. The ease of generation, pliability, 
cryo-shelf stability, and reproducibility of the bioplatform make it ideal for 
HTS applications and for implementation in discovery programs for TB and other 
granulomatous diseases.
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BACKGROUND: Despite being a low-incidence area, Catalonia experiences 
substantial migration flows from countries with high tuberculosis (TB) burden, 
potentially making it a focal point for various Mycobacterium tuberculosis 
complex (MTBC) lineages.
AIM: We aimed to characterize the spatial structure of MTBC (sub)lineages in 
Catalonia, assess their associations with clinical and epidemiological factors, 
and identify spatiotemporal hotspots of cases belonging to the same sublineage.
METHODS: Whole-genome sequencing (WGS) was performed on 783 MTBC isolates 
collected across Catalonia from December 2021 to June 2023. Lineages and 
sublineages were assigned using SNP-based typing. Associations with clinical 
presentation, country of origin, and migration timing were evaluated using 
logistic regression and Fisher's exact test. SaTScan was used to identify 
space-time clusters of selected (sub)lineages.
RESULTS: Lineage 4/Euro-American predominated (83%), with L4.1.2/Haarlem, 
L4.3/LAM, and L4.10/PGG3 widely distributed, particularly among Spanish-born 
individuals and long-term migrants. L1/EAI, L2/Beijing, L3/CAS, and L4.1.1/X 
showed geographically restricted patterns, predominantly linked to migrants from 
India, Pakistan, China, and Peru. L1/EAI, L3/CAS, and L4.10/PGG3 were 
significantly associated with extrapulmonary TB. Sublineage diversity increased 
from sparsely to densely populated areas. Spatiotemporal analysis identified 
four significant clusters involving L1/EAI, L3/CAS, and L4.10/PGG3 across seven 
counties, mainly within the Barcelona Metropolitan Area, with L4.10/PGG3 showing 
the strongest clustering.
CONCLUSION: L4 sublineages predominate in Catalonia, whereas L1/EAI, L2/Beijing, 
and L3/CAS are more geographically restricted and predominantly associated with 
migrants. The presence of sublineage-specific hotspots in dense urban areas 
highlights the role of migration dynamics and urbanization in shaping TB 
transmission.
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INTRODUCTION: tuberculosis (TB) is among the world´s top 10 infectious diseases, 
causing 1.5 million deaths annually, mostly in low-income countries. This study 
aimed to evaluate the magnitude and trends of Mycobacterium tuberculosis in 
Hargeisa, Somaliland.
METHODS: data from 18,280 presumptive TB clients enrolled between January 2020 
and December 2023 at Hargeisa TB Hospital were analyzed using the GeneXpert 
Mycobacterium tuberculosis resistant to rifampicin assay. Data were entered into 
Excel, analyzed with SPSS v27, and assessed using Chi-square tests. Logistic 
regression was performed to estimate Adjusted Odds Ratios (AOR) with 95% 
Confidence Intervals (CI).
RESULTS: a total of 18,280 presumptive tuberculosis (TB) patients were included, 
with a mean age of 38.7 ± 20.2 years. Males accounted for 62.5% of the study 
population. Overall, 1,614 patients (8.8%) tested positive for TB. TB prevalence 
was higher in males (6.2%) than in females (2.6%), with males having greater 
odds of detection (adjusted odds ratio (AOR) 1.55; 95% CI: 1.38-1.73; p<0.001). 
Rifampicin resistance was identified in 43 cases (2.7%), more frequently in 
males (1.7%) than females (1.0%). TB detection declined from 10.2% in 2020 to 
7.2% in 2023. The likelihood of rifampicin resistance was significantly higher 
in 2021-2023 compared with 2020 (AOR 9.29; 95% CI: 2.10-41.06; p<0.001 for 
2021).
CONCLUSION: the study revealed a significant burden of tuberculosis (TB) among 
presumptive pulmonary cases, with rifampicin resistance observed among confirmed 
patients.
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INTRODUCTION: Tuberculosis (TB) is a chronic disease caused by Mycobacterium 
tuberculosis, primarily affecting the lungs but can also affect other organs. In 
2021, 10.6 million people became ill with TB, and 1.6 million died. Abdominal TB 
is rare, accounting for 1-3 % of cases, and often involves the ileocecal region. 
Stomach and duodenal TB are uncommon and challenging to diagnose as they mimic 
other conditions. Hepatic TB is rarer, accounting for < 1 % of TB cases, and has 
non-specific symptoms such as fever, hepatomegaly, and weight loss.
CASE PRESENTATION: A 26-year-old female healthcare worker experienced fatigue 
and abdominal pain in the epigastric and right upper quadrant areas, prompting 
her visit to a gastroenterology clinic. She did not have any other accompanying 
symptoms, such as nausea, vomiting, weight loss, fever, or night sweats, and 
upon examination, she exhibited mild epigastric tenderness without any mass. 
Laboratory tests revealed anemia, mild thrombocytosis, and elevated erythrocyte 
sedimentation rate. Upper endoscopy uncovered multiple small, clean-based ulcers 
in the antrum and bulb, and biopsies confirmed chronic granulomatous gastritis 
in the stomach and duodenum. Abdominopelvic ultrasonography showed heterogeneous 
liver parenchymal echogenicity and multiple small, ill-defined hyperechoic areas 
in both liver lobes. At the same time, CT scans of the chest, abdomen, and 
pelvis exhibited multiple hypodense lesions with peripheral rim enhancement in 
the liver and clear lungs. The patient was given anti-tuberculosis drugs and 
responded well. Follow-up after six months revealed no significant findings.
CONCLUSIONS: Clinicians in TB-endemic regions should maintain a high index of 
suspicion for gastrointestinal and liver TB in patients presenting with some 
abdominal and constitutional symptoms. The most sensitive imaging modality for 
hepatic TB is a CT scan, while the most specific diagnostic modality is a CT or 
Sono- guided liver biopsy.
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Gastrointestinal bleeding is a rare manifestation of intestinal tuberculosis, 
with massive hemorrhage from a mesenteric artery pseudoaneurysm representing an 
exceptionally uncommon and life-threatening complication. As illustrated by the 
case of a 27-year-old male with newly diagnosed HIV (CD4 count 10 cells/mm3) who 
presented with a 3-month history of diarrhea, fever, and significant weight 
loss. This led to a confirmed diagnosis of disseminated tuberculosis. On day 5 
of anti-tuberculosis treatment, the patient developed massive hematochezia, and 
abdominal computed tomography (CT)-angiography followed by diagnostic 
arteriography identified a pseudoaneurysm of the appendicular branch of the 
ileocolic artery, which was successfully embolized with coils. This resulted in 
immediate hemostasis and stabilization of the patient, allowing for the 
initiation of antiretroviral therapy one month later. This case demonstrated 
that angioembolization is a highly effective and minimally invasive therapeutic 
alternative to surgery for this critical condition, even in immunocompromised 
patients.
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The widespread use of fluoroquinolone antibiotics to treat Mycobacterium 
tuberculosis (Mtb) infections has led to a rise in fluoroquinolone-resistant Mtb 
strains, mainly due to specific mutations in the target DNAgyrase. To overcome 
this resistance and develop treatment alternatives, a deeper understanding of 
fluoroquinolone's mechanism of action is necessary. In this study we performed 
molecular dynamics (MD) simulations on experimentally derived complexes of 
wild-type and Ala90Ser mutated Mtb DNA gyrase with three fluoroquinolones - 
moxifloxacin, gatifloxacin, and levofloxacin. The differences in binding among 
the three drugs and the impact of the Ala90Ser mutation were analyzed at 
molecular level. Key interactions between gyrase amino acids, DNA nucleotides, 
and Mg2+ cofactor with the fluoroquinolone ligands, were identified. The ranking 
of fluoroquinolones according to the stability of their DNA-gyrase complexes, 
binding energies, and key binding site residues, was in accordance with the in 
vitro reversibility assay data and the clinical effects of the drugs, thus 
validating the obtained MD results. Overall, our study contributes to a better 
understanding of the molecular mechanisms underlying fluoroquinolone activity, 
and demonstrates the potential of the MD simulations to predict the drugs' 
behavior within Mtb DNA-gyrase complexes.
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Background and objectives Despite therapeutic advancements, patients with 
drug-resistant TB (DR-TB) experience substantial psychosocial challenges that 
adversely affect treatment adherence and outcomes. Limited research has explored 
these psychosocial barriers. This study aimed to explore the psychosocial 
challenges encountered by DR-TB patients from diagnosis through treatment 
completion. Methods A cross-sectional qualitative study was conducted in the 
department of Pulmonary Medicine at a tertiary care hospital in eastern India 
from November to December 2023. Using criterion sampling, 20 DR-TB patients who 
had successfully completed treatment were recruited. Semi-structured, 
face-to-face interviews were conducted in Hindi, audio-recorded, transcribed 
verbatim, and thematically analysed using QDA Miner Lite software following 
Braun and Clarke's six-step framework. Results Six major themes emerged: (i) 
Diagnosis-related challenges such as delays, lack of awareness, and misguidance; 
(ii) Physical and mental health impact, including severe drug-related side 
effects leading to distress and suicidal thoughts; (iii) Emotional instability, 
marked by fear, anxiety, and hopelessness; (iv) Family isolation and disruption 
of social relationships due to stigma and misconceptions; (v) Lack of social 
support, resulting in discrimination and reduced self-esteem; and (vi) Financial 
burden, including job loss, treatment-related costs, and debt. Interpretation 
and conclusions Psychosocial barriers substantially influence treatment 
adherence and overall well-being among DR-TB patients. Integrating mental health 
services, strengthening counselling, addressing stigma, and providing financial 
assistance within the National TB Elimination Program (NTEP) are essential to 
improve patient support, adherence, and clinical outcomes.
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INTRODUCTION: Latent tuberculosis infection (LTBI) is still neglected and acts 
as a barrier to the tuberculosis (TB) elimination goal of the National 
Tuberculosis Elimination Programme (NTEP) by 2025 sustaining TB transmission, 
particularly in high-burden countries like India. Unlike active TB, which is 
symptomatic and contagious, LTBI is non-infectious and asymptomatic. However, in 
LTBI, Mycobacterium tuberculosis (M. tuberculosis) bacilli can reactivate and 
cause disease under favorable conditions, thus forming a reservoir for future TB 
cases.  
Materials and methods: This hospital-based observational descriptive 
retrospective study was conducted at a tertiary care center in Eastern India 
from November 2024 to April 2025. The study included adult patients (>18 years) 
who were referred for LTBI screening using interferon-gamma release assay (IGRA) 
during the study period. A total of 236 patients were analyzed. Demographic and 
clinical details, including age, sex, residence (urban/rural), comorbidities, 
history of immunosuppressive therapy, documented TB exposure, and other risk 
factors, were extracted from patient case files and electronic hospital records 
using a structured data collection format.
RESULTS: LTBI was detected in 56 patients, yielding a prevalence of 23.7% 
(56/236). Most LTBI-positive individuals were male and aged 30-45 years. A high 
proportion had underlying autoimmune diseases, while 19.6% (11/56) had no 
identifiable risk factors which refers to the absence of documented traditional 
exposures (e.g., household contact), comorbid condition, or clinical indication 
for screening.
DISCUSSION: The substantial LTBI burden, particularly among immunocompromised 
individuals, highlights gaps in targeted screening strategies. Our study 
identified the proportion of LTBI among patients attending a tertiary care 
hospital in Eastern India to be 23.7% which is lower than the global average of 
about 33%. The relatively younger and healthy population participating in the 
study can also contribute to the low LTBI frequency, as older individuals 
usually have a high cumulative risk of M. tuberculosis. Although very specific, 
the use of a single clinical method like IGRA might have led to the 
sub-detection of LTBI or false-negative results, especially in immunosuppressed 
individuals. One of the most striking conclusions was the high ratio (71.4%) of 
LTBI-positive individuals with underlying autoimmune disease. It corresponds to 
the existing literature, which exposes the increasing sensitivity of this 
population to TB, especially when one goes through immune stress therapy such as 
corticosteroids, tumor necrosis factor-alpha (TNF-α) inhibitors, etc.  
Conclusion: LTBI represents a silent threat to TB control. Patients with 
autoimmune disease represent a group at high risk, especially on 
immunosuppressive medications. A substantial proportion of LTBI-positive 
individuals had no identifiable risk factors, suggesting that relying solely on 
known exposure history or symptom-based screening may miss a significant number 
of infections. Expanded screening using advanced monitoring, modern high-risk 
diagnosis, and preventive therapy should be an integral part of the national 
reaction to TB.
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Mycobacterium tuberculosis (Mtb), the bacterium responsible for tuberculosis, is 
the leading cause of death due to a single infectious agent. Given the alarming 
increase in drug-resistant cases, therapeutic agents targeting novel Mtb drug 
targets are urgently needed. Hip1, a serine protease required for Mtb survival 
in macrophages and tolerance to various antibiotics, has been identified as an 
attractive therapeutic target. In the current study, we describe the design and 
synthesis of highly potent (pM range K i) peptidomimetic α-keto ester inhibitors 
of Hip1. We also report the first two X-ray cocrystal structures of Hip1 bound 
to these compounds and describe the binding interactions in the active site of 
recombinant Hip1. Finally, we show that these compounds effectively reduce the 
intracellular bacillary burden in a macrophage model of Mtb infection.
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Homozygosity for rare or common hypomorphic IL23R variants confers a 
predisposition to tuberculosis in humans.

Calderón DO, Kilpatrick LE, Conil C, Philippot Q, Ogishi M, Vellutini J, Han JE, 
Keating N, Li H, Rao G, Bohlen J, Lay CS, Platt S, Kerner G, Feredj E, Peel JN, 
Momenilandi M, Seeleuthner Y, Lainé C, Soudée C, Leloup C, Debuisson C, 
Lanternier F, Bitoun S, Pavy S, Mariette X, Rafik A, Skhoun H, El Ouazzani H, 
Abderahmani-Ghorfi I, El-Bagdadi J, Baena A, Tejada-Giraldo M, Barrera LF, Arias 
AA, Fabio G, Carrabba M, Emiroglu M, Bezrodnik L, El Zein L, Hammoud H, 
Gregersen PK, Terrier B, Lopez RL, Touzet M, Pestre V, Pasquet M, Rogge L, 
Pasquet M, Fayon M, Galode F, Jeziorski E, Duffy D, Quintana-Murci L, Patin E, 
Cunningham-Rundles C, Meyts I, Zhang SY, Zhang Q, Jouanguy E, Boisson B, Rosain 
J, Béziat V, Shahrooei M, Mahdaviani SA, Rezaei N, Parvaneh N, Chavoshzadeh Z, 
Yazdanpanah N, Aladjidi N, Noguera-Julian A, Esteve-Solé A, Manrique LA, 
Mansouri D, Keles S, Ortakoylu MG, Aygun D, Yucel E, Kiykim A, Camcioglu Y, Ma 
CS, Tangye SG, Zhang P, Abel L, Craggs PD, Casanova JL, Cobat A, Puel A, 
Bustamante J, Hill SJ, Boisson-Dupuis S.

Homozygosity for rare loss-of-function IL23R variants abolishes IL-23-dependent 
IFN-γ production by lymphocytes, including NK and innate-like T cells, thereby 
underlying clinical disease due to weakly virulent mycobacterial species. We 
report selective enrichment in homozygosity for four hypomorphic IL23R variants 
in our cohort of patients with tuberculosis. Three of these IL23R alleles are 
rare (G300V, G149R and L372F), with a minor allele frequency (MAF) under 1%, but 
the fourth (R381Q) is surprisingly common, with a MAF as high as 10.2% in 
certain populations. The other 15 missense alleles found in the homozygous state 
in public databases are isomorphic. The four hypomorphic IL-23R variants 
identified dimerize with IL-12Rβ1 and bind IL-23. However, their function is 
impaired by low levels of cell-surface expression (R381Q, G300V) and/or as a 
consequence of conformational changes altering agonist efficacy. IFN-γ 
production in response to IL-23 is impaired in innate-like T cells and NK cells. 
These data suggest that recessive partial IL-23R deficiency, whether due to rare 
or common variants, confers a predisposition to tuberculosis while preserving 
immunity to less virulent mycobacteria.
ONE SENTENCE SUMMARY: Homozygous hypomorphic IL23R variants impair 
IL-23-dependent IFN-γ production and underlie tuberculosis.
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A critical signaling role for diacylglycerol in phagocytosis of M. tuberculosis.

Griffith A, Garcia M, Guzman G, Tafesse FG.

Mycobacterium tuberculosis ( Mtb ) establishes infection by entering host 
phagocytes through phagocytosis. While host lipids are known to influence this 
process, the specific contribution of the signaling lipid diacylglycerol (DAG) 
remains poorly defined. Here, we identify DAG as a critical regulator of 
phagocytosis. Disruption of DAG production, through inhibition or genetic 
deletion of adipose triglyceride lipase (ATGL) and phospholipase C gamma 2 
(PLCγ2), two major pathways that generate cellular DAG pools, markedly reduced 
uptake of both Mtb and zymosan-coated beads. Notably, loss of ATGL or PLCγ2 did 
not impair receptor trafficking to the cell surface or cargo binding, indicating 
that DAG is not required for phagocytic recognition or initiation, but instead 
for a later step in phagosome formation. Mechanistically, cells lacking ATGL or 
PLCγ2 displayed constitutive phosphoinositide 3-kinase (PI3K) phosphorylation, 
suggesting that dysregulated intracellular signaling prevents completion of 
phagocytosis. These findings uncover a previously unappreciated role for DAG 
biosynthesis in coordinating intracellular signaling required for phagocytosis 
and provide new insight into host pathways that govern Mtb entry.
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Adaptive immunity shapes baseline physiology of M. tuberculosis in high-dose 
versus low-dose infection BALB/c mouse drug treatment models.

Hendrix J, Mubarak RA, Rossmassler K, Nielsen H, Wynn E, Moore C, Jones IL, 
Voskuil MI, Podell BK, Robertson GT, Wang C, Walter ND.

Preclinical tuberculosis (TB) drug evaluation relies heavily on mouse infection 
models. Drug efficacy varies depending on inoculum and the timing of treatment 
initiation. These differences reflect, in part, physiological adaptations of 
Mycobacterium tuberculosis ( Mtb ) to host immune pressure. We used novel 
molecular markers of pathogen health (RS ratio and SEARCH-TB) to contrast Mtb 
phenotypes in the BALB/c high dose aerosol (HDA) subacute TB and low dose 
aerosol (LDA) chronic TB infection models, focusing on the transition from 
innate to adaptive immunity. We found that the onset of adaptive immunity 
coincided with a rapid reprogramming of Mtb physiology, characterized by 
suppressed respiration, metabolism, and biosynthesis, together with induction of 
stress and nutrient acquisition pathways. Changes in key Mtb processes were 
concordant with changes in host expression of canonical features of adaptive 
immunity. Our results also explain key model-specific differences in drug 
efficacy: when used for drug evaluation, the HDA model begins treatment during 
the innate immune phase when Mtb are metabolically active, whereas the LDA model 
initiates therapy after host adaptive immunity has already activated and the 
bacterial population is immune-constrained. The HDA model is shown to be a mixed 
model, spanning immune phases with initial treatment acting on replicating 
bacteria and later treatment acting on immune-constrained populations. Together, 
the two models offer complementary perspectives on therapeutic activity across 
the spectrum of bacterial states and provide a framework for designing regimens 
that are effective against both active and immune-constrained Mtb .
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Factors Associated with Parental Involvement in Efforts to Prevent 
Drug-Resistant Tuberculosis in Children: A Scoping Review.
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Drug-Resistant Tuberculosis (DR-TB) in children remains highly prevalent and 
requires long-term treatment. Parental involvement is crucial in preventing 
DR-TB in children, but often faces various challenges. This review aims to 
describe and analyze research on factors related to parental involvement in 
DR-TB prevention efforts in children. This study used a scoping review design 
following the JBI scoping review guidelines. The literature search used five 
primary databases, including PubMed, ScienceDirect, Scopus, Sage Journals, and 
Taylor & Francis. Inclusion criteria included articles focusing on parental 
involvement in DR-TB prevention in children and its factors, written in English, 
original research, and published between 2010 and 2025. Exclusion criteria 
included review articles and research protocols. Based on the results of the 
literature review, we analyzed 14 relevant articles. Efforts to prevent DR-TB in 
children include preventing exposure to DR-TB in children in the household and 
preventing active TB treatment failure in children. There are various factors 
related to parental involvement through DR-TB preventive therapy in children as 
a representation of emotional support (stigma, support from health workers, 
concerns, family openness), instrumental or logistical (logistical burden 
factors, economic, concurrent treatment with parents, side effects), 
informational (level of knowledge, level of awareness), and appraisal (trust in 
the health system). Meanwhile, parental involvement in efforts to provide TB 
treatment to children represents emotional support (stigma factors, psychosocial 
burden, attitudes of health workers, concerns, motivation, community support, 
child gender), instrumental or logistical (factors of access to health services, 
economic, difficulty administering drugs, age and gender of parents, drug side 
effects, child age, ability to provide nutritious food, child character), 
informational (educational factors, education level, knowledge level), and 
appraisal (trust in health services). These findings suggest that strengthening 
parental support through tailored health education, counseling, and close 
collaboration with health workers is crucial to prevent DR-TB in children.
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Hybrid trial for Alcohol reduction among people with TB and HIV in India 
(HATHI): Protocol for a Hybrid Type 1 Effectiveness-Implementation Randomized 
Controlled Trial.

Chander G, Suryavanshi N, Gupte N, Dhumal G, Bagchi S, Borse R, Kakrani AL, 
Nadkarni A, Hojoon S, Hutton H, Gupta A.

Background The highest incidence of tuberculosis disease (TB) in the world is in 
India, accounting for 26% of all new cases globally, with approximately 48,000 
among persons with HIV (PWH). Unhealthy alcohol use can worsen the health of 
people who have TB or HIV and those who have both TB and HIV. Behavioral 
interventions that target alcohol use and are integrated into TB and HIV care 
may lead to better outcomes. This paper describes the protocol for HATHI, H 
ybrid trial for A lcohol reduction among people with T B and H IV in I ndia, a 
Hybrid Type 1 effectiveness-implementation trial, that tests if a behavioral 
intervention integrated into TB and HIV treatment, compared to usual care, 
results in lower alcohol use and improved TB and HIV health outcomes among 
people with unhealthy alcohol use in Pune, India. Methods HATHI is a randomized 
controlled trial that will recruit 450 people with unhealthy alcohol use from TB 
and HIV clinics in Pune, India. The aims of HATHI are to: (1) test if a four 
session behavioral intervention integrated into TB and HIV care results in lower 
alcohol use among persons with TB, HIV and TB/HIV coinfection compared to usual 
care as measured by phosphatidyl ethanol (PEth), an alcohol biomarker (primary 
outcome); (2) test if the same intervention also leads to improved TB and HIV 
clinical outcomes including TB and HIV medication adherence, HIV viral 
suppression, TB sputum/culture conversion and the composite outcome of TB 
treatment failure, default or death; (3) evaluate barriers and facilitators to 
integrating the intervention into TB and HIV care, and (4) determine the 
incremental costs of delivering the intervention in these clinical settings. We 
hypothesize that the HATHI intervention will result in lower alcohol use 
compared to standard of care use at 6 months among people and superior TB and 
HIV clinical outcomes at 12 months. Discussion This intervention addresses 
unhealthy alcohol use, a known barrier to optimal TB and HIV treatment outcomes. 
If HATHI proves effective, insights into barriers and facilitators for 
integration will inform future scale-up of this behavioral alcohol intervention 
in TB and HIV clinical settings. Trial registration ClinicalTrials.gov 
NCT04230395 (first submission 1/18/2020, most recently update 2/17/25) and India 
Clinical trial Registry CTRI/2020/03/024141.
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Diagnostic accuracy of Pluslife MiniDock MTB on tongue swabs in sputum scarce 
people with presumptive TB: a retrospective analysis.

Rockman L, Abdulgader S, Minnies S, Naidoo D, Chiwaya A, Nwamba W, Okunola A, 
Theron G.

MiniDock MTB (Pluslife, China) is a near-point-of-care swab-based tuberculosis 
test. Most data are from people who can expectorate sputum. In 86 sputum-scarce 
symptomatic adults, retrospective testing detected 53% (95% CI 28-77) of 
tuberculosis; halving the amount missed if only sputum tests were available.
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A historical budget impact and expenditure analysis of meropenem and 
clavulanate-based treatment for adults with XDR-TB at a specialised TB hospital 
in South Africa.
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BACKGROUND:  Extensively drug-resistant tuberculosis (XDR-TB) remains a major 
public health challenge in South Africa. Treatment options are costly and often 
require prolonged hospital stays. Assessing the cost of meropenem and 
clavulanate-based regimens can help guide resource allocation and policy.
METHODS:  A retrospective chart analysis was conducted of adults aged 18-70 
years with XDR-TB and treated with meropenem and clavulanate-based regimens 
between January 2018 and July 2023 at a specialised Tuberculosis (TB) hospital. 
Data sources included the hospital pharmacy dispensing system, National Health 
Laboratory Services billing records and the Electronic Drug-Resistant 
Tuberculosis Register. A budget impact model was developed from the payer's 
perspective using Microsoft Excel. Descriptive and inferential statistics were 
applied to assess costs related to hospitalisation, medication and laboratory 
diagnostics.
RESULTS:  A total of 62 patients met the inclusion criteria. The mean age was 
39.5 years (95% confidence interval [CI]: 37.2-41.8), with 66.1% being male (n = 
41). HIV co-infection was present in 40 patients (64.5%). The mean direct 
medical cost per patient for the 6-month inpatient phase was R559268.78 (≈$30 
198) (95% CI: R515786.56 - R602751.00; standard deviation [s.d.]: R172653.48). 
Hospitalisation accounted for 87.1% of the total cost, medicines 11.9% and 
laboratory monitoring less than 1%, resulting in a total budget impact of R30.7 
million (≈$1.66 million). Hospitalisation costs increased across the study 
period, and the year of initiating treatment was strongly associated with 
hospitalisation cost (R2 = 0.91), reflecting annual adjustments in the 
hospital's patient day equivalent tariffs rather than inflation alone.
CONCLUSION:  Treatment of XDR-TB with meropenem and clavulanate-based regimens 
places a significant financial burden on the public health sector. Decentralised 
care, reduced inpatient duration and optimised procurement could reduce 
costs.Contribution: This study quantifies the cost of XDR-TB treatment in South 
Africa, highlighting hospitalisation as the main cost driver. Findings can guide 
improved budgeting, policy and service delivery in TB management.
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Zoonotic tuberculosis (TB), caused by Mycobacterium bovis, a member of 
the Mycobacterium tuberculosis complex, remains a global public health hazard. 
Information based on knowledge, practices, and associated risks among high-risk 
occupations, such as veterinarians and abattoir workers, is crucial. A close-end 
questionnaire was used to interview 103 abattoir workers during sampling visits, 
and data on their knowledge, practices, and potential exposure 
to Mycobacterium spp. were collected. More males (87/103, 84.47%) participated 
in the study, with the majority (83/103, 80.58%) working in the abattoirs' 
slaughter and meat processing sections. A high proportion (88.35%) of 
participants were knowledgeable about TB. A relatively low proportion of 
abattoir workers were aware that they could transmit TB to animals (44.6%) and 
that they could acquire the disease from animals (45.7%), suggesting that they 
may know about the disease but little about its mode of transmission. To reduce 
exposure to infectious bacteria, personal protective equipment (PPE) was worn 
when handling carcasses at abattoirs, with 95.15% (95% confidence interval [CI]: 
90.92-99.37) reporting its use. Non-abattoir potential exposure 
to Mycobacterium spp. among abattoir workers included the consumption of 
undercooked meat (10.68%; 95% CI: 4.61-16.75), slaughtering of animals at home 
(47.57%; 95% CI: 37.76-57.38), and consuming raw milk (25.24%; 95% CI: 
16.71-33.77). It is therefore not enough for abattoir workers to know about 
bovine TB; they must also understand other aspects of the disease, particularly 
its transmission.Contribution: Our findings revealed a high proportion of 
workers following good PPE donning practices when handling carcasses, thereby 
minimising the transmission of zoonotic diseases such as TB. Consumption of raw 
milk and undercooked meat are significant risks associated with the transmission 
of zoonotic TB. Therefore, to reduce the risks and improve the overall 
well-being, awareness programmes regarding control and prevention are crucial.
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Molecular and pharmacological impacts of phytochemicals on the enoyl-acyl 
carrier protein reductase: potential therapeutic implications in tuberculosis.
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Tuberculosis (TB) remains a major global health challenge, necessitating the 
development of novel therapeutic interventions. Enoyl-acyl carrier protein (ACP) 
reductase (InhA), a key enzyme in the fatty acid biosynthesis pathway of 
Mycobacterium tuberculosis, has emerged as a promising target for anti-TB drug 
discovery. Exploration of InhA-inhibitors is important for advancing the drug 
discovery process. This study systematically investigates the molecular and 
pharmacological interactions of bioactive phytochemicals from Indian traditional 
medicinal plants with InhA to elucidate their therapeutic potential. Among 42 
screened phytocompounds, the top five (Ebastine, 2-Phenylaminoadenosine, 
Gosogliptin, Lorcainide, and Levomefolic acid) showed promising binding 
affinities towards InhA (PDB: 2X22), with binding free energy ranging from -9.6 
to -10.9 kcal/mol. Comprehensive computational analyses, including 
pharmacokinetic predictions, drug-likeness evaluation, and biological activity 
assessment, highlighted their potential as a drug candidate. These top-ranking 
ligands exhibited potential target-lead interactions, forming stable hydrogen 
bonds and hydrophobic contacts crucial for inhibitory activity. This 
multidisciplinary computational approach, including molecular docking and 
dynamic simulations, identifies these phytochemicals as high-affinity and stable 
inhibitors of InhA. These identified phytocompounds could serve as promising 
scaffolds for further optimization and experimental validation in the quest for 
new plant-based anti-TB agents. Insight Our study targets the essential 
mycobacterial enzyme, enoyl-ACP reductase (InhA), a validated pathway crucial 
for tuberculosis drug discovery. Understanding structural characteristics of 
InhA and its interaction with potential phytochemical ligands enhances our grasp 
of the mechanisms underlying anti-mycobacterial activity. Computational tools 
such as molecular docking, molecular dynamics simulations, and predictive 
toxicology models, provides a rational framework for selecting promising leads 
for further experimental validation. This integrated approach not only 
facilitates the translation of traditional medicinal plant knowledge into 
evidence-based drug discovery but also maximizes the efficiency of the drug 
development pipeline.
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This article is devoted to the incidence of tuberculosis in the Austro-Hungarian 
Imperial-Royal Army between the years 1882 and 1914, with a special focus on the 
region of Cisleithania. The first part of the article discusses the organisation 
of the Austro-Hungarian armed forces, drawing attention to those features of the 
organisation that may prove informative when researching the health status of 
the wider population as a whole. The question of the extent of the threat of 
tuberculosis in Austria-Hungary is then addressed, which shall allow us to move 
on to the incidence of the disease in the Imperial Royal Army. Drawing on 
archivally collated statistics, I consider the morbidity-mortality curves and 
the susceptibility to the disease of the soldiers of each army type. The next 
part of the paper considers a possible crossover between the incidence of 
tuberculosis in civilian society and in the army, using the example of selected 
regiments billeted in Cisleithania. The last part of the article shall discuss 
the preventive measures taken by military authorities, such as dismissing those 
struck down with the disease from active service and the implementation of a 
more rigid hygienic regime.

© The Author(s) 2025. Published by Oxford University Press on behalf of the 
Society for the Social History of Medicine.
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INTRODUCTION: Tuberculosis, caused by Mycobacterium tuberculosis, remains a 
major global health challenge worsened by antimicrobial resistance. This study 
explores the antimycobacterial efficacy of metal-coated superparamagnetic iron 
oxide nanoparticles (SPIONs) as alternative therapeutic agents.
METHODS: SPIONs were synthesized through chemical co-precipitation and 
functionalized with metals to create bimetallic (Ag@SPIONs, Au@SPIONs, 
Cu@SPIONs, Ni@SPIONs) and trimetallic (Ag-Cu@SPIONs, Ag-Ni@SPIONs) 
nanoparticles. The physicochemical characteristics of the metal-coated SPIONs 
were assessed using microscopy and spectroscopy techniques. Antimicrobial 
activity of the nanoparticles against Mycobacterium smegmatis mc2155 was 
evaluated using time-kill kinetic assays. Additionally, differential gene 
expression analysis was conducted to investigate cellular responses following 
nanoparticle exposure.
RESULTS: Transmission electron microscope analysis revealed average particle 
sizes of 10.28 nm for SPIONs, and 12.51 nm, 17.07 nm, 14.60 nm, 16.18 nm, 14.68 
nm, and 15.00 nm for Ag@SPIONs, Au@SPIONs, Cu@SPIONs, Ni@SPIONs, Ag-Cu@SPIONs, 
and Ag-Ni@SPIONs, respectively, all displaying a predominantly spherical 
morphology. Antimicrobial testing demonstrated a potency ranking: Ag-Cu@SPIONs 
(1.95 µg/mL) > Ag-Ni@SPIONs (3.9 µg/mL) > Ag@SPIONs (3.9 µg/mL) > Cu@SPIONs 
(62.5 µg/mL) > Ni@SPIONs (>62.5 µg/mL). Gene expression analysis revealed that 
Ag@SPIONs and Ag-Cu@SPIONs induced strong upregulation of heavy-metal 
detoxification genes, whereas Cu@SPIONs significantly enriched pathways linked 
to valine, leucine, and isoleucine degradation, and fatty acid and propanoate 
metabolism.
DISCUSSION: This study demonstrates that metal-coated SPIONs possess strong 
antimycobacterial activity and significantly modulate key metabolic and 
stress-response pathways in Mycobacterium smegmatis. The superior efficacy of 
Ag-Cu@SPIONs highlights the advantage of metal synergy in enhancing nanoparticle 
potency.
CONCLUSION: Overall, the findings demonstrate that metal-coated SPIONs hold 
significant promise as alternative antimycobacterial agents. However, 
comprehensive in vivo studies are required to fully determine their therapeutic 
effectiveness and safety.
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Protein MntR is a transcription factor regulating Mn2+ homeostasis in 
Mycobacterium tuberculosis, the causative agent of tuberculosis. A combination 
of computational (QM, MD, protein-DNA docking) and experimental (AUC, ITC, DSC, 
EPR, NMR, CD, EMSA) methods was used to characterize wild-type MntR and its 
selected mutants, as well as its complex with the target DNA sequence. Molecular 
dynamics simulations revealed that the binding of Mn2+ into the mononuclear 
metal-binding site is crucial for the distance and orientation of the 
DNA-binding helices of the protein, which is necessary for adequate DNA binding. 
The network of noncovalent interactions between the DNA-binding domain and the 
FeoA-like domain, which is important for protein structural and dynamical 
properties, was identified. The roles of key amino acid residues of the 
identified interaction network were further investigated by simulations of in 
silico prepared mutants. The R167A mutant was also experimentally characterized, 
and the results showed the importance of the interaction hub between the 
N-terminal domain and C-terminal domain and its influence on overall MntR 
properties. A novel potential DNA binding motif for MntR was identified and its 
interactions with the protein were computationally and experimentally described.
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It was shown previously that mycobacteria (Mycobacterium smegmatis and 
Mycobacterium tuberculosis) accumulate tetramethyl ether of coproporphyrin III 
(TMC) during transition to dormant state. However, the enzymes involved in TMC 
synthesis remained unknown. Here we have identified a new M. smegmatis 
methyltransferase MSMEG_0614 (CPmtA) that catalyzes the 
S-adenosyl-L-methionine-dependent conversion of coproporphyrin (CP) into TMC 
through sequential methylation of its carboxyl groups. Overexpression of 
MSMEG_0614 in both M. smegmatis and M. tuberculosis leads to increase in 
intracellular TMC levels and reduction of bacterial respiratory activity, 
linking this enzymatic pathway to dormant state transition in mycobacteria. 
Structural-dynamic modeling reveals a unique "carousel" mechanism in which the 
orientation of CP alternates within the enzyme's active site to methylate its 
carboxyl groups sequentially. Mutagenesis based on computational predictions 
validates the catalytic mechanism. In addition, simulations demonstrate that 
TMC, unlike CP, integrates into a model phospholipid membrane, altering its 
properties, which possibly are important for transition to dormancy.

Copyright © 2026 Elsevier B.V. All rights reserved.

DOI: 10.1016/j.ijbiomac.2026.151714
PMID: 41916518

86. Med J Malaysia. 2026 Mar;81(2):304-312.

Prevalence and determinants of Tuberculosis Preventive Treatment (TPT) 
completion in Latent Tuberculosis Infection (LTBI) among TB contacts in 
Selangor, from January 2022- December 2024: National TB Registry (NTBR).

Izanna I(1), Mohamad Ikhsan S(2), Mariam M(1), Siti Hasmah I(3).

Author information:
(1)Department of Public Health Medicine, Faculty of Medicine, Universiti 
Teknologi MARA, Selangor, Malaysia.
(2)Department of Public Health Medicine, Faculty of Medicine, Universiti 
Teknologi MARA, Selangor, Malaysia. mohamadikhsan@uitm.edu.my.
(3)Tuberculosis/Leprosy Unit, Selangor State Health Department, Malaysia.

INTRODUCTION: Measles remains a persistent public health concern in Malaysia. 
Despite sustained high vaccination coverage in states such as Selangor, reported 
cases continue to increase. This trend suggests a possible shifting 
age-distribution of measles, a pattern that has been observed in countries with 
a high vaccination rate. Understanding the epidemiology and clinical 
characteristics of measles between adults and children is critical in guiding 
targeted public health interventions aimed at control and elimination of 
measles. This study aimed to describe the incidence of measles in adults and 
children in Selangor, and to compare their sociodemographic, clinical, vaccine, 
and exposure-related differences.
MATERIALS AND METHODS: This comparative cross-sectional study used secondary 
data from the Selangor e-Measles Registry from 2015 to 2024. Confirmed cases 
were classified as adults (≥18 years) and children (<18 years). The incidence of 
each group was calculated annually over ten years. Descriptive statistics, 
chi-square test, Fisher's exact test, and Mann-Whitney U test were used to 
describe and compare the differences between the two groups. Data were analysed 
using SPSS version 29.
RESULTS: A total of 3954 confirmed measles cases were included in the study, 
with 540 (13.7%) adult cases and 3414 (86.3%) cases in children. Between 2015 
and 2024, the incidence of measles was consistently higher in children as 
compared to adults, with risk ratios ranging from 14.43 (95% CI: 11.25, 18.73) 
in 2017 to 87.65 (95% CI: 27.39, 278.66) in 2022. With the exception of 
2019-2022, adults showed a gradual increase in number over the study period, 
with the highest proportion in 2023 (16.4%). Significant differences between 
adults and children were observed (p<0.05) according to nationality, ethnicity, 
clinical symptoms, hospitalisation, complications, vaccination status, and 
duration since the last vaccination.
DISCUSSION: The findings suggest that despite the increase in adult cases, 
measles predominantly affects children in Selangor. The findings highlight the 
need to strengthen vaccination efforts through the National Immunisation 
Programme (NIP) and prioritising Supplementary Immunisation Activities (SIAs) 
among children aged below 6 years old. Additionally, the gradual rise in cases 
in adults and children aged 7-12 years old should be monitored closely to detect 
emerging epidemiological shifts. Significant clinical differences between adults 
and children highlight the need for training of healthcare providers and public 
education to support diagnosis, prevent outbreaks, and avoid complications. 
Digitalisation of health records, such as the documentation of vaccination 
history, is needed.
CONCLUSION: Measles in Selangor showed age-specific trends and differences. 
Addressing these issues through strengthened childhood immunisation, targeted 
interventions and continuous surveillance is essential to achieve measles 
control and elimination in Selangor and Malaysia.
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The differential diagnosis of a patient presenting with constitutional symptoms 
and pulmonary cavitary lesions on chest X-ray is broad, including pulmonary 
tuberculosis (TB) and vasculitic lung disease. Clinicians may consider 
sociodemographic factors in sequencing their differential, which should be 
verified with diagnostic tests according to appropriate pretest probability. 
Here, we present a case of misdiagnosing granulomatosis with polyangiitis as 
pulmonary TB. Although native to an endemic country, this patient had multiple 
negative TB tests and did not respond to rifampin, isoniazid, pyrazinamide, and 
ethambutol therapy. We consider anchoring implicit bias as a contributing factor 
for this patient's misdiagnosis and make recommendations for clinicians.
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Delamanid and Pretomanid are nitro-dihydro-imidazooxazole derivatives essential 
for the treatment of multidrug-resistant tuberculosis (MDR-TB). The emergence of 
tuberculosis resistance to Delamanid necessitates understanding the molecular 
mechanisms underlying this resistance. This study focuses on the structural 
analysis of the fgd1 protein in both wild-type and mutant forms to explain the 
molecular basis of Delamanid resistance. Since the fgd1 complex with the F420 
cofactor is responsible for the activation of Delamanid, we investigated the 
impact of mutations on the structural stability, primarily using molecular 
dynamics simulations, and electronic properties using quantum 
mechanics/molecular mechanics (QM/MM) studies of the fgd1-F420 complex. Among 
the pool of available mutants, we selected 12 fgd1 mutants (K9A, L70R, G71D, 
Q88E, M93R, N112K, A176D, G191D, K198A, E230K, W284S, and G314E) that exhibited 
resistance to Delamanid. A significant change in the protein and cofactor 
conformation was observed in some mutants compared to that in the wild-type, 
with increased RMSD and RMSF. To further analyze the binding affinity between 
fgd1-F420 WT and the mutants in detail, we performed MM-GBSA calculations and 
observed reduced F420 binding for K9A, G71D, N112K, K198A, and W284S mutations. 
Additionally, QM/MM calculations demonstrated how mutations influenced the 
electronic environment of fgd1, indicating that all mutations, except K9A, led 
to reduced stability. These alterations suggest that mutations may alter the 
local electronic environment, potentially affecting the cofactor binding and 
catalytic processes. Overall, these results provide new structural insights and 
vital clues for designing novel inhibitors to combat nitroimidazole resistance.
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Tuberculosis (TB), caused by Mycobacterium tuberculosis (M.tb.), affects 
one-third of humanity. Despite the availability of effective drug regimens, 
complete eradication of M.tb. remains challenging due to prolonged treatment 
duration. Additionally, MDR-TB and co-infection with HIV further exacerbate 
disease severity. The Bacille Calmette-Guérin (BCG) vaccine has shown 
inconsistent efficacy due to the absence of Th-1 antigens. Hence, there is a 
critical need for either a novel vaccine candidate or an efficient booster to 
enhance BCG's prophylactic efficacy. In this study, in-house prepared 
M.tb.-infected alveolar macrophage-derived exosomes (Rv-Exo) and 
ESAT-6-containing exosomes (ESAT-6 Exo) were characterized based on size, 
purity, and pathogen-associated molecular patterns (PAMPs), and their epitope 
mapping was also performed. These M.tb. protein-containing exosomes (MPEs) were 
utilized for immunization, either alone or as a booster to BCG, and evaluated in 
BALB/c mice against experimental M.tb. challenge. Our results demonstrate that 
ESAT-6 Exo and Rv-Exo, either alone or as a BCG booster, enhanced Th-1-biased 
immune responses by activating CD4+ and CD8+ T cells, increasing memory T-cell 
populations, and significantly reducing the M.tb. burden in the lungs, spleen, 
and lymph nodes of infected mice. These findings highlight the potential of MPE 
as a promising strategy against TB especially in the BCG-vaccinated population.
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OBJECTIVES: Pulmonary tuberculosis (PTB) remains a leading cause of mortality in 
sub-Saharan Africa but often remains unconfirmed. Patient outcomes in 
unconfirmed TB or non-TB cases are rarely studied. We assessed 2-month outcomes 
and associated factors in presumed TB cases independent of TB status.
METHODS: Hospitalized adults with presumed PTB in Lambaréné, Gabon, were 
prospectively enrolled (September 2024-January 2025). Demographic data, 
including a socioeconomic status (SES) score, were collected. Laboratory 
analyses included HIV-test, GeneXpert and mycobacterial culture. Chest X-rays 
(CXR) were assessed for signs of TB and non-TB conditions. Diagnoses were 
categorized as confirmed PTB, clinically diagnosed PTB, or non-TB. Two-month 
follow-up assessed outcomes.
RESULTS: Of 103 participants, 30 of 102 (29%) were HIV positive. Median age was 
44 years (interquartile range 28-57). PTB was confirmed in 34 of 103 (33%), 
clinically diagnosed in 5 of 103 (5%), and not diagnosed in 62 of 103 (62%). In 
the non-TB group, CXR findings were consistent with bacterial pneumonia (24/62, 
39%) or malignancy (12/62, 19%). At follow-up, 81 of 100 (81%) reported 
improvement, whereas 19 of 100 (19%) did not, including 12 of 100 (12%) deaths. 
HIV infection, smoking, alcohol use, rural residence, and lower SES were 
associated with death, no difference was seen by TB status.
CONCLUSION: High 2-month mortality, regardless of final TB status, highlights 
the need for improved access to diagnostics and better treatment algorithms in 
severe respiratory illness.
STUDY REGISTRY: German Clinical Trials Register (DRKS00034074).

© 2026 The Author(s).

DOI: 10.1016/j.ijregi.2026.100870
PMCID: PMC13022697
PMID: 41909460

92. IDCases. 2026 Mar 17;44:e02551. doi: 10.1016/j.idcr.2026.e02551. eCollection 
2026.

Isolated ovarian tuberculosis in a hemodialysis patient: An incidental 
pre-transplant discovery with diagnostic and management implications.

Hormatallah A(1), Asakak I(1), Slama L(1), Aberkane M(1), Harmouche M(1), Chatbi 
Z(1), Bellajdel I(1), Taheri H(1), Saadi H(1), Mimouni A(1).

Author information:
(1)Mohammed I University Oujda Faculty of Medicine and Pharmacy Oujda, Oujda, 
Morocco.

Female genital tuberculosis remains a rare extrapulmonary manifestation, 
particularly when presenting as isolated ovarian involvement mimicking 
malignancy. We report a case discovered incidentally during pre-transplant 
screening in an immunocompromised patient on hemodialysis. A 37-year-old woman 
with end-stage renal disease on hemodialysis for 5 years underwent routine 
pre-kidney transplant evaluation. Computed tomography revealed a multiloculated 
left adnexal mass (38 × 33 mm). She was asymptomatic without tuberculosis 
exposure history. Transvaginal ultrasound demonstrated a thin-septated avascular 
cystic lesion, while magnetic resonance imaging showed hyperintensity with 
fluid-fluid levels and no suspicious enhancement. Laboratory findings revealed 
mild anemia, elevated inflammatory markers, and mildly elevated cancer antigen 
125 with normal human epididymis protein 4. Tuberculosis screening showed 
positive tuberculin skin test (12 mm) and positive interferon-gamma release 
assay, with normal chest radiography. Laparoscopic cystectomy was performed. 
Histopathology demonstrated epithelioid granulomas with Langhans giant cells, 
caseous necrosis, and rare acid-fast bacilli. Molecular testing and culture 
confirmed Mycobacterium tuberculosis without rifampin resistance. 
Anti-tuberculous therapy adapted to renal failure was initiated with favorable 
outcome. At 6-month follow-up, complete resolution was documented on pelvic 
ultrasound. At 12 months, with no recurrence and normalized inflammatory 
markers, the patient was successfully relisted for kidney transplantation. This 
case emphasizes the importance of maintaining high clinical suspicion for 
tuberculosis in immunocompromised patients presenting with adnexal masses, 
particularly those awaiting transplantation. Early microbiological diagnosis 
enabled conservative surgical management and timely treatment, preventing 
potentially life-threatening post-transplant reactivation.
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PURPOSE: Drug-resistant tuberculosis (DR-TB) complicates treatment and requires 
diagnostic approaches capable of comprehensive resistance profiling of 
Mycobacterium tuberculosis (MTB). This study evaluated the diagnostic 
performance of the Oxford Nanopore Technologies (ONT) custom TB-DR sequencing 
assay, a targeted Next-Generation Sequencing (tNGS) using Nanopore sequencing 
technology, in sputum and culture isolates. The assay targets 
resistance-associated variants across 24 genes covering 13 anti-tuberculosis 
drugs and integrates the hsp65 gene and direct repeat (DR) region for species 
identification and lineage determination.
METHODS: DNA was extracted from 88 clinical samples, comprising 30 uncultured 
sputum specimens (10 MTB-positive, 10 non-tuberculous mycobacteria, and 10 
mycobacteria-negative controls) to evaluate species identification, and 58 MTB 
culture isolates. The culture isolates represented diverse phenotypic resistance 
profiles, including mono-drug resistant, multidrug-resistant, and 
pre-extensively drug-resistant strains. tNGS profiles were compared with pDST to 
evaluate diagnostic performance for drug-resistance profiling, including 
sensitivity, specificity, and test agreement.
RESULTS: Profiling success in sputum samples was dependent on mycobacterial 
load. Among MTB-positive sputum specimens, 6 (60%) produced results, including 2 
complete resistance profiles and 4 partial profiles limited to species 
identification; the remaining specimens failed due to low mycobacterial load 
(smear-negative and high Ct values). All NTM samples were correctly identified, 
and all mycobacteria-negative controls tested negative. In contrast, 57 of 58 
(98.3%) culture isolates yielded complete resistance profiles. Compared with 
pDST, sensitivity and specificity exceeded 90% for most drugs (except 
streptomycin, 85.7% sensitivity), with very strong agreement (κ > 0.8).
CONCLUSION: The ONT custom TB-DR sequencing assay provides comprehensive 
resistance profiling with high concordance to pDST in samples yielding complete 
sequencing profiles and enables species and lineage identification with a 
shorter analytical turnaround time compared with phenotypic testing. Performance 
in sputum specimens was influenced by mycobacterial load. Further studies 
involving larger and more diverse cohorts are needed to validate clinical 
applicability.
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Medical imaging is fundamental to healthcare systems, aiding in the detection of 
internal abnormalities related to medical conditions beyond their physical 
symptoms. In low- and middle-income countries (LMICs), limited access to 
advanced imaging and scarcity of radiologists for image interpretation are 
evident. Upgrading available resources with artificial intelligence can expand 
the diagnostic capacity of LMICs to manage the growing prevalence and incidence 
of infectious diseases such as tuberculosis (TB). Chest X-rays can act as an 
effective triage tool for TB screening, and multiple models have been reported 
to improve the number of cases detected in high-burden settings. The 
case-finding strategies reported in literature have also demonstrated improved 
diagnostic accuracy and turnaround time post adoption of artificial intelligence 
(AI) for chest X-ray interpretation. AI assistance can help in identifying 
radiological involvement of TB, irrespective of their clinical symptoms. 
Furthermore, cost-effective, integrated workflows can also efficiently support 
LMICs by facilitating parallel diagnosis and appropriate linkage to care for 
multiple chest disorders through a unified pathway, thereby broadening the 
capabilities of chest X-ray based TB screening. By optimizing and strengthening 
LMIC health systems with AI, further scale-up and implementation can foster a 
supportive ecosystem for early disease diagnosis and decentralized care 
delivery.
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Association between treatment outcomes and extent of chest X-ray involvement 
among pulmonary tuberculosis patients under RNTCP in North India: A prospective 
study.

Patidar MK(1), Sisodia RK(2), Jaiswal D(3), Munjal S(4), Nagar D(1).

Author information:
(1)Department of Respiratory Medicine, Government Medical College, Ratlam, 
Madhya Pradesh, India.
(2)Department of General Medicine, Government Medical College, Ratlam, Madhya 
Pradesh, India.
(3)Department of Respiratory Medicine, Government Medical College, Datia, Madhya 
Pradesh, India.
(4)Department of Respiratory Medicine, National Institute of Tuberculosis and 
Respiratory Diseases (NITRD), New Delhi, India.

Tuberculosis (TB) remains one of the leading causes of morbidity and mortality 
in India, with pulmonary involvement contributing significantly to disease 
burden and transmission. Hence, this prospective observational study enrolled 
new and previously treated sputum smear-positive patients from the NITRD DOTS 
area 1st September 2019 to 31st October 2019. All participants received a 
6-month drug-sensitive TB regimen (2 months of HRZE followed by 4 months of HRE) 
to assess treatment outcomes at the end of six months. The study also analyzed 
whether the extent of chest X-ray involvement was associated with treatment 
outcome. Data shows that both the extent of chest X-ray involvement and the 
presence of cavities on chest X-ray were found to be significantly associated 
with unsuccessful treatment outcomes.
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RATIONALE: Stigma has a profound effect on the well-being and treatment outcomes 
of people with tuberculosis (PWTB). Despite its negative effects, TB-related 
stigma remains underexplored in high-burden TB settings such as Uganda.
OBJECTIVE: To examine the factors associated with tuberculosis (TB)-related 
stigma among people with drug-susceptible pulmonary TB aged ≥18 years in 
Kampala, Uganda.
METHODS: We conducted a cross-sectional study across five primary health 
facilities. The primary exposure was psychological well-being and was assessed 
using the World Health Organization (WHO) Five Well-Being Index (WHO-5). Scores 
ranged from 0 to 20, with ≥15 indicating good psychological well-being, and <15 
indicating poor psychological well-being. TB-related stigma was the primary 
outcome measured using the Van Rie Stigma Scale, ranging from 0 to 48. We 
applied Generalized Estimating Equations, adjusting for important covariates and 
clustering by health facility to determine associated factors. Beta coefficients 
(β) and 95% confidence intervals (CI) were reported.
RESULTS: We analyzed data from 818 participants, with normally distributed 
TB-related stigma scores: 25.3 ± 6.45. Higher TB-related stigma scores were 
statistically significantly associated with poor psychological well-being 
(β = 0.86, 95% CI: 0.60-1.13) and being a male (β = 0.77, 95% CI: 0.53-1.00). Individuals aged ≥25 years showed a borderline statistically significant 
association with TB-related stigma (β = 0.83, 95% CI: 0.11-1.55).
CONCLUSION: This study showed that poor psychological well-being and being male 
are associated with higher TB-related stigma scores among PWTB in Kampala, 
Uganda. TB programs should integrate mental health and implement 
stigma-reduction strategies that address underlying causes.
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BACKGROUND: Tuberculosis (TB) is a severe public health issue in prison inmates 
in Ethiopia since there is no routine screening for TB during prison admission. 
Also, drug-resistant tuberculosis (DR-TB) is a significant public health 
problem. Prisons are the most important permissive environments for TB 
transmission. However, less attention has been given to this segment of the 
population. Ethiopia's condition is worse because of poor living circumstances 
and inefficient health care in the prisons.
OBJECTIVE: The study determined the pooled prevalence of DR-TB among prisoners 
in Ethiopia.
METHODS: A systematic search was conducted to retrieve records from databases 
such as PubMed/MEDLINE, ScienceDirect, Cochrane Library, and Google Scholar. The 
search did not entail a lower time limit, and articles published up until 
January 2024 were considered. This study was conducted in accordance with the 
PRISMA guidelines. The data were extracted using a standardized data extraction 
format. Meta-analysis was computed using STATA version 16 software. 
Heterogeneity was assessed by the I^2 and publication bias through a funnel 
plot. The random-effects meta-analysis model was computed to estimate the pooled 
prevalence of pulmonary tuberculosis (PTB) and DR-TB among prisoners.
RESULTS: Out of 338 records, six cross-sectional studies with 3277 study 
participants were included in this systematic review and meta-analysis. Of the 
3277 study participants included in this study, 5.2% (169) were confirmed 
positive for PTB. Among 169 PTB cases the pooled prevalence of any DR-TB was 
5.0% (95% CI: 2-9%), isoniazid (INH) resistance was 3.0% (95% CI: 0-6%), 
rifampin (RIF) resistance was 4.0% (95% CI: 0-8%), Multidrug-resistant 
tuberculosis (MDR-TB) was 3.0% (95% CI 0-6%).
CONCLUSION: This systematic review and meta-analysis study has shown DR-TB in 
Ethiopian prisoners. These findings suggest the need for attention in prisons to 
the control of DR-TB in prisoners in Ethiopia.
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Visualizing early Mycobacterium tuberculosis interactions with murine lung 
macrophages using intravital imaging.

Jung Y, Chen B, Vilchèze C, Jacobs WR, Entenberg D.

Intravital microscopy enables direct visualization of dynamic cellular processes 
within intact tissues, but its application to Mycobacterium tuberculosis (Mtb) 
has been limited by Biosafety Level 3 (BSL-3) containment requirements and the 
technical challenges of stabilizing the lung for high-resolution imaging. Here, 
we present a protocol that combines the thoracic Window for High-Resolution 
Imaging of the murine Lung (WHRIL) with a genetically defined, 
triple-auxotrophic Mtb strain (mc 2 7902) approved for use under BSL-2 
conditions. We describe the construction of a tdTomato-expressing derivative (mc 
2 8471) preparation of bacteria for intravenous infection and intravital imaging 
in reporter mice. This system enables visualization of rapid bacterial entry 
into the pulmonary vasculature, subsequent aggregation, and vascular occlusion, 
dissemination into the lung parenchyma, and macrophage uptake over three days 
post-infection. This protocol provides the first practical platform for 
real-time intravital imaging of mycobacteria in the lung and establishes a 
foundation for mechanistic studies of bacterial physiology, host recognition, 
and immune-mediated clearance using safe Mtb surrogates.
SUMMARY: This protocol describes a biosafety level 2 (BSL-2)-compatible 
intravital imaging platform for visualizing Mycobacterium tuberculosis (Mtb) in 
the intact murine lung at single cell resolution. By combining the Window for 
High-Resolution Imaging of the murine Lung (WHRIL) with a fluorescently labeled, 
genetically defined triple auxotrophic Mtb strain (mc 2 7902), this approach 
overcomes long-standing biosafety and technical barriers that have prevented 
real-time imaging of mycobacterial infection in vivo. The method enables direct 
visualization of early bacterial localization, aggregation, vascular 
interactions, and macrophage uptake during the initial hours to days following 
infection, providing a practical foundation for mechanistic studies of 
host-pathogen interactions under safe experimental conditions.
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INTRODUCTION AND IMPORTANCE: Tuberculosis, an ancient disease caused by 
Mycobacterium tuberculosis, disproportionately affects low-socioeconomic 
countries. While pulmonary involvement is most common, extrapulmonary 
tuberculosis occurs in 10-20% of individuals. Among these, isolated pelvic 
tuberculosis is a rare presentation.
PRESENTATION OF CASE: A 25-year-old mother from Garbo, Somali, Ethiopia 
presented with a 3-day history of lower abdominal pain, low-grade fever, nausea, 
and vomiting. She had regular menstrual cycles and resided in a rural, 
tuberculosis-endemic region. Examination revealed lower quadrant tenderness and 
a palpable 3 × 3 cm lower abdominal mass. Investigations showed mild anemia and ultrasound revealed a large, loculated pelvic fluid collection extensively 
filling the Pouch of Douglas and extending superiorly. GeneXpert testing of the 
aspirated fluid was positive for Mycobacterium tuberculosis. The patient 
initiated and completed anti-TB treatment, resulting in a full recovery without 
sequelae.
CLINICAL DISCUSSION: Isolated pelvic tuberculosis, though typically presenting 
with chronic symptoms, can rarely manifest acutely, mimicking a gynecologic 
emergency as seen in this case. Dissemination occurs hematogenously or directly 
from nearby organs. Risk factors include patient factors like 
immunocompromization and environmental factors like poverty. Diagnosis requires 
a high index of suspicion, followed by imaging and confirmed bacteriological and 
histopathological examination. Treatment follows guideline-directed anti-TB 
therapy.
CONCLUSION: Isolated pelvic tuberculosis, usually chronic, can rarely present 
acutely like a gynecologic emergency, demanding high suspicion. Early diagnosis 
and guideline-directed treatment are vital to prevent chronic complications and 
ensure favorable outcomes.
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Mycobacterium tuberculosis (Mtb) continues to kill more individuals each year 
than any other individual pathogen. Advances in bacteriology and immunology 
signify that Mtb vaccines need to induce responses from multiple components of 
the immune system, over and above Th1 responses targeted by most current vaccine 
candidates. This review provides an update on key features of Mtb bacteriology, 
host immunity, and discusses how new information is driving novel vaccine 
designs.
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INTRODUCTION: Tuberculosis (TB) is curable with effective therapy, but the 
treatment regimen is lengthy. The World Health Organisation (WHO) recommends 
that patients diagnosed with tuberculosis are provided with treatment support to 
assist them in adhering to and completing their treatment. One form of treatment 
support is Video Direct Observed Treatment (VDOT).
AIMS: The main aim of this study is to explore nurses' experiences of video 
direct observed treatment at a local TB clinic in Australia. The secondary aim 
is to identify facilitators and barriers to video direct observed treatment.
DESIGN: An interpretive-descriptive qualitative method was used in this study, 
which was conducted in Australia.
PARTICIPANTS: Seven registered nurses who work or have worked at a local TB 
clinic and have used video directly observed treatment in the last 12 months.
METHODS: Semi-structured interviews were conducted with the participants, and 
data were analysed using thematic analysis.
RESULTS: The main theme unearthed in this study was keeping people safe, with 
five sub-themes found linked to keeping people safe, including: (1) Assessment 
of side effects and compliance, (2) physical safety, (3) work efficiency, (4), 
safe communication and (5). person-centredness.
CONCLUSION: Keeping people safe is the overarching theme found in this 
qualitative study looking at nurses' perceptions and experiences of VDOT in a 
local TB clinic in Australia. Overall participants reported positive experiences 
with the VDOT programme; however, it was recommended that patients assessed as 
low risk for defaulting and not experiencing adverse events could be offered the 
option of reduced treatment supervision, with prolonged duration for 
self-administered treatment (SAT) as part of a person-centred model of TB care.
PATIENT OR PUBLIC CONTRIBUTION: Nurses at a local tuberculosis clinic 
participated in this study and shared their experience with us.
IMPACT/IMPLICATIONS FOR THE PROFESSION AND/OR PATIENT CARE: This is the first 
study in Australia to qualitatively explore nurses' experiences of VDOT. The 
results of this study could potentially enhance the current approach to TB care, 
emphasising a more person-centred care approach, thereby benefiting patients and 
the healthcare organisations in Australia and similar contexts. Also, the 
findings of this study, specifically the facilitators and barriers to VDOT could 
assist TB services in designing the inclusion and exclusion criteria for VDOT to 
ensure patient safety.
REPORTING METHOD: Authors have adhered to the EQUATOR guidelines, 'Standards for 
reporting qualitative research (SRQR)' for this study.
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