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INTRODUCTION: Although thioridazine has shown antitubercular potential, its 
neuroleptic effects limit its safe repurposing as an anti-TB agent. This study 
aimed to develop thioridazine-based drug candidates with reduced ability to 
cross the BBB while retaining antitubercular efficacy.
METHODS: The synthesized tetrahydrocarbazole derivatives were evaluated for 
antitubercular and antibacterial activity using the Alamar Blue and disc 
diffusion assays, respectively, alongside BBB permeability (PAMPA) and 
cytotoxicity (MTT, VERO cells) assessments.
RESULTS: Compounds 10e, 11e, and 13e exhibited the strongest activity against 
the M. tuberculosis H37Rv with an MIC of 3.13 μg/mL. The activity was associated 
with meta- and para-substituted nitro and carboxylic groups, whereas ortho 
substitution and other substituents reduced potency. The activity of these 
compounds was comparable to that of pyrazinamide but lower than that of 
isoniazid and ethambutol. The compounds showed greater antibacterial activity 
against S. aureus than E. coli. The PAMPA-BBB permeability study showed reduced 
permeability compared with thioridazine (2.1-2.6 × 10⁻⁸ m/s). Cytotoxicity study 
demonstrated high selectivity towards M. tuberculosis over VERO cells (SI > 44). 
Docking analysis suggested a favorable interaction with CmaA2.
DISCUSSION: The electron-withdrawing substituents at meta- and para-positions 
enhanced antitubercular potency, whereas ortho substitution was found 
unfavorable. Although MIC values approached those of pyrazinamide, therapeutic 
equivalence cannot be assumed due to mechanistic differences. Reduced BBB 
permeability suggests improved CNS safety over thioridazine, though limited CNS 
exposure may still occur. High selectivity and CmaA2 binding support these 
compounds as promising leads, warranting further validation.
CONCLUSION: Thioridazine-derived tetrahydrocarbazoles showed antitubercular 
activity against M. tuberculosis H37Rv with MIC values comparable to 
pyrazinamide. Further, the lead compounds demonstrated reduced BBB permeability 
and favourable selectivity towards M. tuberculosis over VERO cells. The docking 
study provided supportive, nonmechanistic insights into possible CmaA2 
interaction. These findings warrant further in vivo evaluation and mechanistic 
investigation.
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Pediatric tuberculosis remains a neglected health emergency, particularly in 
fragile contexts such as North Kivu province in the Democratic Republic of 
Congo. While more than one million children contract tuberculosis each year 
worldwide, the majority of cases remain underdiagnosed, resulting in preventable 
morbidity and mortality. In North Kivu, armed conflict, massive displacement, 
chronic malnutrition, overcrowding, and a weak health system create fertile 
ground for the spread of tuberculosis and complicate child care. Limited access 
to diagnostic tools (radiography, GeneXpert), insufficient Bacillus 
Calmette-Guérin (BCG) vaccination coverage, and a lack of appropriate pediatric 
drug formulations exacerbate the situation. National and international 
tuberculosis control strategies remain largely focused on adults, leaving 
children on the margins of policies and interventions. This editorial calls for 
an urgent and targeted response, including active contact tracing, improved 
access to diagnostic tools, the availability of appropriate medications, 
community outreach, and the involvement of humanitarian actors. Coordinated and 
context-specific action is essential to ensure that children in North Kivu no 
longer remain the invisible victims of a preventable and curable disease.
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BACKGROUND: Tuberculosis remains a significant health challenge in Ghana. While 
differentiated service delivery models have shown benefits in HIV care, their 
application to TB care for key populations other than persons with HIV is 
limited. This study aimed to assess the effect of the current untailored, 
facility-based TB care model on treatment adherence and explore preferences for 
Differentiated Service Delivery (DSD) among key populations in Ghana.
METHODS: A convergent parallel mixed-methods study was conducted in Ghana from 
October to December 2023. Participants included children, informal miners, 
persons with HIV, prisoners, rural poor, and smokers. Quantitative data were 
collected from 439 participants using REDCap-based structured questionnaires. 
Qualitative data were gathered through indepth and focus group interviews and 
analysed with Stata v.16 and Atlast.Ti respectively. Poisson generalized linear 
regression analysis was used to assess the association between lack of tailored 
services and medication adherence.
RESULTS: Qualitative findings revealed that the current untailored model 
presents rigid facility schedules, and a lack of nutritional support, which 
discourages adherence. Quantitative analysis confirmed that a lack of tailored 
services was significantly associated with lower treatment adherence scores in 
adjusted (aRR: 0.82, 95% CI: 0.68, 0.98) analyses. Prisoners had significantly 
lower adherence compared to persons with HIV (aRR: 0.52, 95% CI:0.28,0.88). 
Participants expressed strong preferences for DSD models, specifically 
community-based care with peer educators or community health workers (n=382, 
87.0%) and mobile clinics (n=365, 83.1%).
CONCLUSION: The current untailored, facility-based approach is associated with 
suboptimal treatment adherence. Key populations prefer DSD models that are 
community-based, augmented with mobile services, integrated with existing HIV 
and child health platforms, and supported by peer educators.
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Background Extrapulmonary tuberculosis (EPTB) accounts for a substantial 
proportion of tuberculosis diagnoses in low-incidence countries. Comprehensive 
data on disease localization, associated determinants and clinical outcomes 
remain limited. Objectives To explore anatomical localization, demographic 
determinants and clinical outcomes of EPTB in The Netherlands. Methods Using 
national tuberculosis surveillance data (1993-2022), individuals were 
categorized as having pulmonary TB (PTB), EPTB-only, or combined EPTB+PTB. 
Determinants of localization, hospitalization and TB-related mortality were 
assessed using multinomial and multivariate regression analyses with PTB as 
reference category. Results Among 34,048 individuals diagnosed with TB, 14,186 
(41.7%) had EPTB-only, 16,382 (48.1%) had PTB and 3480 (10.2%) had combined 
EPTB+PTB. The most frequent EPTB localizations were peripheral lymph node 
(30.8%) and pleura (25.8%). Secondary extrapulmonary localizations occurred 
particularly in combined EPTB+PTB. Miliary and meningeal/central nervous system 
(CNS) TB had the poorest outcomes. Female sex and birth in South Asia or the 
Horn of Africa were associated with lymph node and intestinal TB. Younger age 
was associated with primary complex and meningeal/CNS TB and older age with 
miliary TB. Hospitalization and mortality risks were highest for meningeal/CNS 
and miliary TB and positively associated with older age, HIV, diabetes and 
immunosuppressive medication. Across most EPTB localizations, treatment success 
remained below WHO End TB targets. Conclusion EPTB localization and treatment 
outcomes in the Netherlands vary by age, sex and country of birth. Severe and 
disseminated forms continue to contribute substantially to morbidity and 
mortality. Recognizing localization-specific patterns can support earlier 
diagnosis and tailored management to improve EPTB outcomes in low-incidence 
settings.
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BACKGROUND: Indonesia has one of the highest number of tuberculosis (TB) cases 
globally. The previous treatment policy of the Ministry of Health was to 
administer TB drugs intermittently (three times per week) during the 
continuation phase. Since 2023, the treatment policy has changed to daily dosing 
during the continuation phase. However, evidence comparing the treatment 
outcomes and tolerability of these agents remains limited.
OBJECTIVE: This study compared patient characteristics, treatment success, and 
reported adverse events between intermittent and daily regimens among 
drug-susceptible TB patients.
METHODS: An observational cohort study was conducted using secondary data from 
medical records and the National TB Information System, with prospective 
ascertainment of adverse events via standardized telephone and face-to-face 
interviews among a subset of participants. Group comparisons were performed 
using chi-square tests, t-tests, and multivariable logistic regression (adjusted 
for age, HIV status, diabetes status, and baseline sputum).
RESULTS: A total of 532 drug-susceptible TB patients were included (intermittent 
n = 247; daily n = 285). The daily group had a higher mean age and a greater 
proportion of HIV-positive and diabetic patients (p < 0.05). Treatment success 
rates were comparable between the two groups (87.85% vs. 87.37%; p = 0.850), 
with no significant association observed in the adjusted analyses (aOR = 1.23 
[0.69-2.18]; p = 0.494). Among 327 patients with adverse event data available 
(61.47%), reported adverse events were more frequent in the daily group (100.00% 
vs. 84.38%; p < 0.001), particularly nausea/vomiting/fatigue/fever (aOR = 3.03; 
95% CI: 1.69-5.55) and itching (aOR = 2.07; 95% CI: 1.27-3.41); however, these 
findings were based on a subset of participants and may be subject to recall and 
reporting bias.
CONCLUSION: Intermittent and daily continuation-phase regimens showed comparable 
treatment success in this observational study. Among participants with available 
adverse event data, daily dosing was associated with more frequently reported 
adverse events; however, causal inference could not be made due to non-random 
regimen allocation, baseline differences between groups, incomplete 
ascertainment of adverse events, and potential recall and reporting bias. These 
findings suggest the potential importance of routine tolerability monitoring and 
targeted patient support in programmatic TB care, though confirmation from 
multicenter prospective studies is needed given the single-center design and 
incomplete adverse event ascertainment.
CLINICAL TRIAL REGISTRATION: Clinical trial number: not applicable.
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BACKGROUND: The prevalence of type 2 diabetes mellitus (T2DM) varies 
significantly among Tuberculosis (TB) patients from 25.3 to 44% in India. 
Correct knowledge regarding TB symptoms is a determinant for health-seeking 
behaviour among T2DM patients. However, there is limited literature regarding TB 
knowledge and risk perception among patients with T2DM in rural communities of 
coastal Karnataka, India.
OBJECTIVES: To determine the association of correct knowledge regarding TB among 
patients with T2DM and their TB risk perception in a rural community in coastal 
Karnataka.
METHODOLOGY: A cross-sectional study was conducted over 18 months in the rural 
villages under the rural health training centre of a tertiary care private 
medical college at Dakshina Kannada District, Karnataka, involving 202 T2DM 
patients. Data were collected via pretested semi-structured questionnaires 
administered through interviews. Descriptive statistics and chi-square tests 
were used to analyse demographic variables, TB knowledge and TB risk perception.
RESULTS: Among the 202 participants, 116 (57.4%) demonstrated overall correct 
knowledge regarding TB. Participants with high risk perception showed 
significantly better recognition of specific TB knowledge components, including 
airborne transmission (p = 0.013), key symptoms such as cough (p = 0.029), fever 
(p = 0.049), and weight loss (p = 0.019), as well as awareness of asymptomatic 
disease (p = 0.003) and extrapulmonary involvement (p = 0.046). They were also 
more likely to correctly reject misconceptions related to TB 
transmission.However, overall correct TB knowledge was not significantly 
associated with perceived risk (χ² = 0.008, p = 0.927). High risk perception was 
significantly associated with being single/widowed (p = 0.003), higher education 
(p < 0.001), higher socio-economic status (p < 0.001), skilled occupation (p < 
0.001), and a family history of DM (p = 0.008). Age, sex, and duration of DM 
were not significantly associated with risk perception.
CONCLUSION: Although more than half of the participants demonstrated correct TB 
knowledge, this did not translate into higher perceived risk, highlighting a 
critical knowledge-perception gap among patients with T2DM. While specific and 
clinically relevant knowledge components were associated with higher risk 
perception, general awareness alone was insufficient to evoke a sense of 
personal vulnerability. Educational strategies should therefore move beyond 
general information dissemination and focus on personalised risk communication 
that explicitly links DM with increased susceptibility to TB. Such interventions 
should emphasise the possibility of asymptomatic disease and promote timely 
screening and care-seeking behaviour.
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OBJECTIVES: To evaluate continuity of once-weekly isoniazid plus rifapentine for 
12 weeks (3HP) tuberculosis preventive treatment in a Paraguayan prison cohort, 
focusing on adherence, strict completion, safety and institutional transitions 
as drivers of non-completion.
METHODS: We conducted a longitudinal implementation cohort study at Coronel 
Oviedo Penitentiary Center, Paraguay, during July-October 2025. Persons with 
QuantiFERON-TB Gold Plus-confirmed tuberculosis infection and active 
tuberculosis excluded by the program algorithm were offered 3HP under directly 
observed therapy. Weekly dose administration, missed-dose reasons and 
self-reported adverse reactions were recorded.
RESULTS: Of 1,846 people incarcerated in the facility, 240 accessed QuantiFERON 
testing and 170 tested positive. Among QFT-positive individuals, 50 did not 
initiate 3HP because of transfer, release or refusal. A total of 120 initiated 
3HP; 90 achieved acceptable adherence, defined as receipt of at least 11 of 12 
doses (75.0%), and 82 completed all 12 doses (68.3%). Medication was 
administered in 1,195 of 1,440 scheduled person-weeks (83.0%). Non-completion 
occurred in 30 participants; 28 cases (93.3%) were attributable to release or 
transfer. Fifty-seven participants (47.5%) reported at least one adverse 
reaction, mostly mild or moderate.
CONCLUSIONS: 3HP achieved high adherence, but institutional transitions 
interrupted completion, highlighting the need for prison-to-community continuity 
mechanisms after incarceration.
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Mycobacterium tuberculosis (Mtb) survives within macrophages by adapting its 
metabolism to host-imposed constraints, yet how host species shape bacterial 
metabolic state remains poorly defined. Here, we directly compared the 
intracellular transcriptional and metabolic states of Mtb during infection of 
human and mouse macrophages. Cross-species transcriptomics revealed distinct 
host-imposed microenvironments that drive Mtb into separable metabolic programs, 
with mouse macrophages inducing stress-associated pathways and human macrophages 
promoting fatty acid import and catabolism. Strikingly, these differences 
manifested in a species-specific phenotype: Mtb formed intracellular lipid 
inclusions (ILIs) in murine macrophages but not in human macrophages, despite 
equivalent lipid availability. This divergence was independent of macrophage 
ontogeny, culture conditions, nitric oxide, or itaconate. Instead, bacterial 
lipid storage in ILIs was inversely correlated with host triacylglycerol 
synthesis. Pharmacologic inhibition of diacylglycerol acyltransferase 1 in human 
macrophages partially restored Mtb ILI formation, identifying host lipid 
sequestration as a metabolic gate that restricts bacterial lipid storage. 
Together, these findings establish host lipid metabolism as a key determinant of 
intracellular Mtb metabolic state and reveal a species-specific barrier that 
limits bacterial access to host lipid stores in human 
macrophages.
IMPORTANCE Tuberculosis remains a leading cause of infectious death 
worldwide, yet much of what we know about how Mycobacterium tuberculosis 
survives inside immune cells comes from studies in animal models. This work 
shows that human and mouse macrophages impose fundamentally different metabolic 
constraints on the bacterium, leading to distinct survival strategies. In mouse 
cells, the pathogen adopts a stress-associated state and stores lipids, whereas 
in human cells, it does not. We identify host lipid metabolism as a key factor 
limiting bacterial access to these resources in human macrophages. These 
findings highlight an important species-specific difference that may influence 
how well animal models predict human infection and suggest that targeting host 
lipid pathways could offer new strategies to control tuberculosis.
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Mycobacterium tuberculosis (Mtb), the cause of tuberculosis, kills over 1 
million people worldwide each year. Mtb is classified into 10 distinct lineages, 
each harboring unique genetic changes that influence its survival, virulence, 
and transmissibility. Although metabolism plays a critical role in Mtb infection 
and persistence, the metabolomic profiles of different Mtb lineages remain 
poorly characterized. Here, by using metabolomic and bioinformatic approaches, 
we have determined the metabolome of representative strains belonging to three 
main lineages, namely lineage 1, lineage 2, and lineage 4. We show that the 
ancient lineage 1 has considerable differences in its metabolome compared to 
lineages 2 and 4. Those differences are mainly related to amino acids, 
peptidoglycan synthesis intermediates, and ergothioneine, a sulfur-containing 
histidine derivative with potent antioxidant and redox properties. Taken 
together, these data represent the first comprehensive analysis of the 
metabolome of three main Mtb lineages.IMPORTANCEMetabolic regulation of 
Mycobacterium tuberculosis (Mtb) underlies its successful infection and 
persistence. Previous metabolic characterization has largely been limited to the 
reference strain H37Rv, but there are significant metabolic differences between 
ancient and modern lineages. This study illustrates the complexity of metabolic 
regulation in Mtb and the limitations of using a single strain to develop 
understanding. Investigation of lineage-specific changes in Mtb metabolism could 
help identify weaknesses that could be therapeutically targeted and could inform 
the evaluation of broad-spectrum antibiotics.
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BACKGROUND AND OBJECTIVE: The differential diagnosis between tuberculous pleural 
effusion (TPE) and malignant pleural effusion (MPE) in patients with pleural 
effusion (PE) continues to pose significant clinical challenges. While 
conventional pleural fluid cytology has limited sensitivity, invasive diagnostic 
procedures are often costly or inaccessible, particularly in resource-limited 
settings. In this study, we investigated the diagnostic contribution of ratios 
derived from pleural fluid adenosine deaminase (ADA), total protein, serum 
lactate dehydrogenase (S-LDH), and pleural effusion lactate dehydrogenase 
(PE-LDH) levels in patients with histopathological confirmed pleural effusion 
etiology. Specifically, the diagnostic performance of biochemical and 
hematological parameters, particularly the ADA/serum protein, S-LDH/ADA and 
PE-LDH/ADA ratios were evaluated for their ability to discriminate between TPE 
and MPE.
METHODS: This retrospective cross-sectional study was conducted among patients 
who underwent diagnostic evaluation and treatment for pleural effusion at a 
tertiary referral hospital between 1 November 2014 and 1 November 2024. A total 
of 1,003 patients with pleural effusion (397 TPE and 606 MPE: 409 primary, 133 
metastatic, and 64 mesothelioma) were included, whose etiologies were determined 
using a composite reference standard based on clinical, radiological, 
microbiological, and histopathological findings, with multidisciplinary team 
(MDT) evaluation applied in selected cases where appropriate. Receiver operating 
characteristic (ROC) curve analyses were performed to determine diagnostic 
accuracy, sensitivity, specificity, and optimal cut-off values.
RESULTS: Patients with TPE were significantly younger than those with MPE 
(median age: 32 vs. 65 years, p < .001). Overall, 62.9% of the study population 
were male. ADA levels were significantly higher in the TPE group, whereas S-LDH 
levels were higher in the malignant effusion group. When ratio-based parameters 
were evaluated, the S-LDH/ADA ratio was markedly higher in patients with 
malignant pleural effusion and emerged as the most powerful discriminatory 
marker, with an area under the curve (AUC) of 0.938, sensitivity of 89.5%, and 
specificity of 91.3%. The ADA/serum protein ratio also demonstrated high 
diagnostic accuracy for differentiating TPE, with an AUC of 0.929, sensitivity 
of 89.9%, and specificity of 93.3%. In multivariate analysis, the S-LDH/ADA 
ratio, ADA/serum protein ratio, and PE-LDH/ADA ratio remained independently 
associated with diagnostic discrimination between TPE and MPE.
CONCLUSIONS: Biochemical ratios particularly the S-LDH/ADA and PE-ADA/serum 
protein ratios are reliable, minimally invasive diagnostic tools for 
distinguishing TPE from MPE. These ratios are especially useful in guiding 
clinical decision-making in settings where access to invasive diagnostic 
procedures is limited.
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BACKGROUND: Tuberculosis (TB) remains a major public health challenge globally 
and in Kazakhstan, despite progress in reducing incidence. Increasing evidence 
highlights the role of social and structural determinants in shaping TB risk, 
disease progression, and treatment outcomes. However, limited research has 
explored how decision-makers conceptualize these factors and identify 
system-level gaps in TB control. This study aimed to examine regional 
decision-makers' perspectives on TB burden, social protection, health system 
capacity, and governance in Kazakhstan.
METHODS: A qualitative study was conducted using in-depth, semi-structured 
interviews with 12 decision-makers from six regions of Kazakhstan, including 
representatives of regional health authorities and local governance structures. 
Participants were purposively sampled to ensure diversity in institutional roles 
and geographic context. Interviews were conducted between August and December 
2020, audio-recorded, transcribed verbatim, and analyzed using inductive 
codebook thematic analysis supported by ATLAS.ti software. The study followed 
COREQ guidelines.
RESULTS: Six major themes were identified. Participants consistently framed TB 
as a condition closely linked to structural inequality rather than solely a 
biomedical issue. Risk was perceived as concentrated among socially and 
geographically vulnerable populations, particularly in rural areas with limited 
access to care. A key finding was the identification of a "biomedical-social 
gap," whereby strong diagnostic and treatment capacity was perceived as 
insufficiently connected to social protection, outreach, and governance 
mechanisms. Participants attributed this gap to fragmented social assistance, 
uneven support for transport, food, and income-related needs, workforce and 
infrastructure constraints, inequities in rural access, and insufficient 
institutionalization of NGO involvement. Sustaining political commitment and 
non-stigmatizing public awareness was also identified as important for long-term 
TB control.
CONCLUSIONS: Regional decision-makers perceived TB control in Kazakhstan as 
constrained by fragmented linkages between biomedical services, social 
protection, NGO outreach, rural access support, and intersectoral governance 
mechanisms. Strengthening patient-centered social support and coordination 
across clinical, social, and civil society sectors may help reduce perceived 
fragmentation and support more equitable TB control.
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BACKGROUND: The PTPN22 gene encodes Lyp, a phosphatase involved in 
downregulating T-cell receptor signaling and modulating immune homeostasis. 
Although PTPN22 polymorphisms rs2476601 (R620W) and rs33996649 (R263Q) are 
associated with autoimmune diseases, their role in infectious diseases such as 
tuberculosis susceptibility remains unclear.
OBJECTIVE: To evaluate the association of PTPN22 polymorphisms with TB 
susceptibility and assess their functional relevance through gene expression 
profiling in a South Asian cohort.
METHODOLOGY: PTPN22 polymorphisms and expression in 111 TB patients and 85 
controls were analyzed by ARMS-PCR and RT-qPCR, with association and predictive 
analyses performed using logistic regression, ROC, LD (Haploview), and SPSS v26.
RESULTS: A significant association was observed between the rs33996649 C/T 
genotype and increased TB susceptibility (p < 0.008; OR = 5.87), while no 
significant association was found for rs2476601. Logistic regression indicating 
a stronger contribution to TB risk for rs33996649 (1.1279) compared to rs2476601 
(0.2276). ROC curve analysis yielded an area under the curve (AUC) of 0.63, 
suggesting good predictive power for the combined genetic model. Linkage 
disequilibrium analysis demonstrated low correlation between the SNPs (D' ≈ 
0.40, r2 ≈ 0), indicating independent inheritance. PTPN22 expression was 
modestly upregulated in TB patients (mean fold change = 1.2 vs. 1.0 in 
controls), though the difference was not statistically significant (p > 0.05), 
possibly reflecting compensatory immune regulation in variant carriers.
CONCLUSION: The PTPN22 rs33996649 (R263Q) variant shows a significant 
independent association with TB susceptibility, highlighting its role as a 
genetic risk factor and potential target for immunogenetic research.
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PURPOSE: Interferon-gamma release assays (IGRAs) are widely used to detect 
Mycobacterium tuberculosis infection by measuring antigen-specific T-cell 
responses through interferon-gamma (IFN-γ) release. Interferon gamma-induced 
protein 10 (IP-10), an IFN-inducible cytokine released in higher concentrations 
after antigen stimulation, may improve assay robustness and sensitivity. We 
evaluated the performance of the novel IP-10-based RIDASCREEN® TB in comparison 
with T-SPOT® TB and QuantiFERON®-TB Gold Plus (QFT®-Plus).
METHODS: In this prospective study, 209 patients undergoing routine T-SPOT® TB 
testing at AZ Sint-Jan Hospital Bruges were included. For each participant, 
T-SPOT® TB, QFT®-Plus, and RIDASCREEN® TB were performed. In the absence of a 
diagnostic gold standard, assay performance was assessed using a consensus 
classification defined by agreement between at least two of the three assays. 
Overall, positive, and negative percent agreement and kappa values were 
calculated relative to the consensus.
RESULTS: According to the consensus classification, 19/209 (9.1%) samples were 
positive, 186/209 (89.0%) negative, and 2/209 (1.0%) equivocal. Full three-way 
concordance was observed in 83.7% of patients, and true discordance was uncommon 
(7.7%). RIDASCREEN® TB showed a higher positivity rate (12.9%) than T-SPOT® TB 
(8.7%) and QFT®-Plus (7.7%). Agreement with the consensus classification was 
high for all assays, with overall percent agreement of 98.4% for T-SPOT® TB, 
97.5% for QFT®-Plus, and 96.6% for RIDASCREEN® TB.
CONCLUSION: RIDASCREEN® TB showed high agreement with established IGRAs and may 
improve detection of low-level immune responses. Its higher positivity rate may 
reflect increased sensitivity rather than reduced specificity.
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INTRODUCTION: Pulmonary tuberculosis (PTB) and chronic respiratory diseases 
(CRDs) are closely linked. Affected groups present with similar symptoms and 
share many risk factors (eg, poverty-related factors, smoking, occupational 
exposures). PTB is itself an independent risk factor for chronic lung disease. 
However, in many high TB-incidence settings health services for these conditions 
are provided separately, with little integration of prevention, diagnosis or 
care.
METHODS AND ANALYSIS: We describe a transdisciplinary programme of research 
investigating strategies for integrated TB-CRD care in Arusha, Tanzania, 
Nairobi, Kenya and Lagos, Nigeria, using clinical, health economic, health 
systems and qualitative research methods. A prospective clinical cohort study 
will describe the burden and impact of non-TB respiratory disease (eg, asthma, 
chronic obstructive pulmonary disease, post-TB lung disease) among adolescents 
and adults presenting to primary and secondary health facilities with chronic 
cough who would normally be managed via TB care pathways. Health economics 
methods will explore patient costs of non-TB respiratory disease, facility-level 
costs of integrated TB/respiratory diagnostics and will develop a modelling 
framework to estimate the costs and consequences of integration more broadly. 
In-depth interviews, focus group discussions, observations and participatory 
methods will be used to explore lived experiences of chronic respiratory 
symptoms, disease and exposures among patients and providers, and to identify 
and address challenges around respiratory health and care. Lastly, existing TB 
and CRD healthcare services and systems in our three research sites will be 
described, and local, national and policy level understandings of 'integration' 
of TB and CRD care will be explored. Together, the findings of this work will be 
used to develop context-informed model(s) of integrated TB-CRD care and a theory 
of change and framework for evaluation in future implementation studies.
ETHICS AND DISSEMINATION: Ethical approval has been obtained from Imperial 
College London in the UK, the Scientific Ethics Review Unit in Kenya, University 
of Lagos in Nigeria and the National Institute of Medical Research in Tanzania. 
Findings of this study will be presented in research publications and symposia, 
and will be shared with local communities and stakeholders.

© Author(s) (or their employer(s)) 2026. Re-use permitted under CC BY. Published 
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OBJECTIVES: To estimate latent tuberculosis infection (LTBI) positivity among 
hospital healthcare workers (HCWs) and first responders.
METHODS: Four databases were searched for observational studies published from 
2000 onward. Studies reporting LTBI positivity using interferon-gamma release 
assays (IGRAs) or tuberculin skin tests (TSTs) were included. Pooled proportions 
were estimated using Freeman-Tukey double arcsine transformation. 
Meta-regression used logit-transformed proportions with restricted maximum 
likelihood random-effects models. Estimates were stratified by diagnostic method 
and World Health Organisation TB incidence region.
RESULTS: Of 34,835 records identified, 95 studies from 41 countries comprising 
63,988 participants were included. The pooled IGRA and TST positivity 
proportions were 22% (95% CI, 17%-28%) and 38% (95% CI, 31%-44%), respectively. 
Among studies reporting both tests in the same populations, pooled positivity 
was 46% lower with IGRA than TST. The pooled IGRA and TST conversion proportions 
were 8% (95% CI, 6%-12%) and 12% (95% CI, 7%-18%), respectively. Unlike IGRA 
positivity, TST positivity was significantly associated with higher Bacillus 
Calmette-Guérin (BCG) vaccination rates.
CONCLUSIONS: LTBI remains common among HCWs, with estimates varying considerably 
by diagnostic method. Higher TST positivity, together with its association with 
BCG vaccination, suggests greater specificity of IGRA for LTBI screening in 
BCG-vaccinated populations.
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BACKGROUND: Tuberculosis (TB) remains a major health threat in prisons, where 
overcrowding and limited access to care facilitate transmission. We evaluated 
the diagnostic accuracy and feasibility of the AeoNose for TB screening in 
Paraguayan prisons.
METHODS: In this cross-sectional diagnostic study, people deprived of liberty 
and prison staff underwent symptom screening, chest X-ray with CAD4TB (v6), and 
AeoNose breath sampling. Individuals with presumptive TB underwent GeneXpert and 
mycobacterial culture. Breath signals were analysed using a convolutional neural 
network. Two subsets were evaluated: all participants with valid samples and the 
same population excluding prior TB. Five-fold cross-validation was applied.
RESULTS: Of 3,752 individuals screened, 2,993 had valid samples. TB prevalence 
was 6.7%. In subset 1 (188 TB cases) and subset 2 (142 TB cases), mean AUC was 
0.634 (SD 0.040) and 0.624 (0.054). Sensitivity and specificity were 0.670 (95% 
CI 0.592-0.737) and 0.537 (0.518-0.555), and 0.711 (0.630-0.793) and 0.505 
(0.491-0.519).
CONCLUSIONS: Under real-world prison conditions, AeoNose did not meet WHO 
criteria for a TB triage test. However, large-scale breath-based screening using 
portable devices was feasible, supporting further development of non-invasive 
screening approaches.
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Tuberculosis multimorbidity is an emerging burden to the healthcare system in 
India, but the national programmes like the National TB Elimination Programme 
(NTEP), the National Programme for Prevention and Control of NCDs (NP-NCD), and 
the National Mental Health Programme (NMHP) are still operating in silos, 
leading to fragmented and inefficient care. This paper employs a SWOT 
(strengths, weaknesses, opportunities, threats) analysis to evaluate the 
integration potential of these programmes within the platform of Ayushman Arogya 
Mandirs (AAMs). The analysis identifies key strengths, such as NTEP's robust 
surveillance and NP-NCD's wide screening network, and critical weaknesses, 
including isolated digital platforms and a lack of cross-programme training for 
health workers. Significant opportunities exist through linking digital systems 
like Ni-kshay and the NP-NCD application, and training frontline workers in 
composite care. Major threats include persistent policy fragmentation and 
patient stigma. We conclude that a strategic shift from vertical, 
disease-specific programmes to a person-centred, integrated model is essential. 
This requires collaboration at the policy level, the integration of 
comprehensive digital health records, and the delegation of responsibilities to 
primary care teams, including AAMs, to effectively manage multimorbidity, 
improve patient outcomes, and advance India's goals of attaining Universal 
Health Coverage of tuberculosis.
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BACKGROUND: Digital Adherence Technologies (DATs) are being investigated for use 
in many countries. In this study we evaluated the cost-effectiveness of a 
technology-enabled Differentiated Care Approach (DCA), where a medication 
monitor (Wisepill evriMED 1000 device) provided daily reminders and identified 
missed doses to guide SMS, phone call, and home visit interventions within the 
TB Monitoring Adherence to Treatment Endpoints (TB MATE) cluster-randomised 
trial in South Africa.
METHODS: We conducted a cost-effectiveness analysis from a societal perspective 
in one intervention clinic and one standard-of-care (SoC) clinic in each of 
three selected provinces between June 2019 and August 2020. Health system costs 
were collected using a bottom-up activity-based costing approach involving time 
and motion studies. People with Tuberculosis (PWTB) were interviewed on costs 
related to accessing the intervention. The primary efficacy outcome used in the 
trial was proportion of patients with ≥ 80% adherence, measured using medication 
monitor opening as a proxy for adherence. Unit costs were calculated as cost per 
patient treated for TB while incremental cost-effectiveness ratio (ICER) was 
calculated as cost per additional adherent PWTB.
RESULTS: From a total of 2757 enrolled (62% male, median age 36 years IQR (27-45 
years), adherence data was available for 1306 PWTB in the intervention arm and 
1278 PWTB in the SoC arm, where effectiveness was 81% and 50.8% in the 
intervention and SoC arms respectively. The total cost per patient treated for 
TB was $103.93-$199.87 (intervention) and $44.89 - $131.22 (SoC), resulting in a 
societal incremental cost of $49.73 (mean). Patient costs were $38.98 - $117.94 
(intervention) and $35.92-$91.94 (SoC) per patient with indirect costs (foregone 
income) contributing to a large proportion of total costs at three intervention 
(56.7% - 69.8%) and two SoC (69% and 77.4%) clinics. The ICER of achieving an 
additional adherent PWTB was $166.33.
CONCLUSION: Medication monitors and DCA can be considered a cost-effective 
option for investment and scale-up if we reduce health systems costs.
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BACKGROUND: Anemia represents a significant comorbidity in tuberculosis (TB) 
patients, affecting treatment outcomes and mortality. Despite Southeast Asia 
accounting for 46% of global TB cases, no comprehensive regional synthesis of 
anemia burden exists, limiting evidence-based policy development.
OBJECTIVES: This systematic review and meta-analysis aimed to estimate the 
pooled prevalence of anemia among tuberculosis patients across Southeast Asia 
and to examine variations in prevalence by geographic, demographic, and clinical 
characteristics.
METHODS: We searched PubMed, Embase, Scopus, and Web of Science for 
observational studies published from 2000 onwards that reported anemia 
prevalence in drug-susceptible TB patients from Southeast Asian countries. 
Random-effects meta-analysis was performed to calculate pooled prevalence 
estimates with 95% confidence intervals. Subgroup analyses were conducted by 
country, HIV co-infection status, treatment status, study setting, COVID-19 
period, and World Bank income classification. Publication bias was assessed 
using Egger's and Begg's tests.
RESULTS: Twenty-one studies comprising 6,090 TB patients from five Southeast 
Asian countries were included. The pooled prevalence of anemia was 72% (95% CI: 
68%-76%), with substantial heterogeneity (I²=89.9%). These regional prevalence 
estimates are higher than the global pooled estimate of 53.9% reported by 
Barzegari et al. (2019), reflecting the distinct epidemiological context of 
Southeast Asia. Subgroup analysis revealed significantly higher prevalence in 
HIV-positive patients (88%, 95% CI: 78%-94%) compared to HIV-negative patients 
(70%, 95% CI: 65%-74%). Studies conducted during COVID-19 showed elevated 
prevalence (84%, 95% CI: 75%-90%) compared to pre-COVID (72%, 95% CI: 70%-73%) 
and post-COVID periods (72%, 95% CI: 68%-83%, p = 0.03). Lower-middle income 
countries showed higher prevalence (73%, 95% CI: 69%-77%) than upper-middle 
income countries (67%, 95% CI: 63%-70%). No significant publication bias was 
detected (Egger's p = 0.721, Begg's p = 0.537).
CONCLUSIONS: This first regional synthesis demonstrates that anemia affects 
three-quarters of TB patients in Southeast Asia, with significant variation by 
HIV status, income level, and pandemic period. Unlike previous global estimates 
(53.9%), our region-specific findings (72%) and documentation of COVID-19 impact 
(84% during pandemic) provide actionable evidence for Southeast Asian TB 
programs to integrate anemia screening and management, particularly for 
vulnerable populations during health system disruptions.
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Tuberculosis (TB), caused by Mycobacterium tuberculosis (M.tb), remains a major 
global health burden, with host immune responses critically influencing disease 
progression and treatment outcomes. In this study, we performed an integrative 
multi-cohort analysis combining transcriptomics, SNP-based structural 
evaluation, and molecular docking to identify key immune regulators and 
potential therapeutic targets. Transcriptomic datasets from macrophage and 
patient-derived samples were analyzed to identify differentially expressed 
genes, followed by functional enrichment and network-based analyses to identify 
key immune regulators. Non-synonymous SNPs (nsSNPs) were evaluated using 
multiple predictive tools (SIFT, PolyPhen-2, CADD, REVEL, MetaLR, Mutation 
Assessor), while structural impacts were assessed using DUET and Project HOPE. A 
total of 162 DEGs were identified, significantly enriched in immune-related 
pathways including cytokine signaling, receptor activity, and host defense 
responses. Five hub genes SELL, CD19, CD27, PRF1, and KLRK1 were prioritized, 
with SELL and PRF1 demonstrating the highest regulatory importance. Structural 
and functional analyses identified six deleterious nsSNPs in SELL (G169E, W309R, 
W247R) and PRF1 (V419G, V482G, P459S), all predicted to destabilize protein 
structure and impair immune function. Molecular docking and MM/GBSA analyses 
revealed favorable and energetically stable interactions between selected 
immunomodulatory compounds and both wild-type and mutant protein structures. Key 
ligand-residue interactions supported the potential of these compounds to 
modulate SELL- and PRF1-associated immune pathways. Notably, mutant variants 
showed enhanced ligand binding, with BIMOSIAMOSE displaying the highest affinity 
in SELL W309R (- 6.92 kcal/mol) and PRF1 mutants (- 5.35 kcal/mol), suggesting 
mutation-induced alterations in binding pocket conformation. Unlike previous 
single-cohort or single-method studies in tuberculosis, this work employs a 
multi-cohort, systems-level integrative framework to identify robust host immune 
signatures. By combining transcriptomic meta-analysis across diverse infection 
models with protein-protein interaction network prioritization, regulatory 
network inference, genetic variant impact assessment, and structure-based 
computational validation, we identified conserved immune-associated genes, 
particularly SELL and PRF1, as central regulatory nodes in tuberculosis 
pathogenesis. The integration of structural modeling, molecular docking, and 
molecular dynamics simulations further strengthens the mechanistic plausibility 
of these candidates. This multi-layered strategy provides a comprehensive 
framework for prioritizing biologically consistent biomarkers and therapeutic 
targets in tuberculosis, offering a systems-level perspective beyond traditional 
single-omics approaches.
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OBJECTIVES: To assess the prevalence of Mycobacterium tuberculosis infection 
among foreign-born individuals entering prison and to evaluate the performance 
of the tuberculin skin test (TST) in vaccinated individuals (Bacillus 
Calmette-Guérin vaccine, BCG), using interferon gamma release assays (IGRAS) as 
the reference standard.
METHODS: We conducted a prospective observational study including foreign-born 
individuals admitted to prisons in Catalonia (Spain) between 1 March 2023 and 30 
June 2023. A TST was performed if there was no prior positive TST or prior TB 
infection, or if the TST was negative for more than 1 year. Current TB was 
excluded by clinical and radiological evaluation. BCG vaccination status was 
assessed using medical records, identification of a vaccination scar, and the 
BCG World Atlas. TST positivity was analysed according to BCG vaccination 
status. Among BCG-vaccinated individuals with a positive TST, IGRA results were 
used to estimate the positive predictive value (PPV) of the TST overall and by 
TST induration diameter.
RESULTS: Among 1075 foreign-born individuals admitted during the study period, 
32 (3.0%) had a previous diagnosis of active TB. Of the remaining 1043, 86.4% 
were classified as BCG-vaccinated. Overall, 45.2% had a positive TST, with no 
significant difference between vaccinated individuals and unvaccinated 
individuals (46.1% vs. 39.9%; p = 0.08). Among BCG-vaccinated individuals with a 
positive TST, IGRA testing was performed in 71%, yielding an overall TST PPV of 
65%. The PPV increased with induration diameter, from 51.6% (10-14 mm) to 81.8% 
(≥ 20 mm).
CONCLUSIONS: Foreign-born individuals entering prison show a high prevalence of 
M. tuberculosis infection. In BCG-vaccinated individuals, the TST shows limited 
predictive value, particularly at lower induration thresholds. While further 
studies are needed, these findings support the preferential use of IGRA-based 
strategies for LTBI screening in this setting.
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Intestinal tuberculosis (TB) most commonly involves the ileo-caecal region. 
Isolated involvement of the jejunum without concomitant ileo-caecal or colonic 
disease is exceptionally rare. We report the case of a woman in her early 60s 
who presented with a 2-year history of postprandial abdominal pain, intermittent 
constipation, anorexia and weight loss, followed by acute-onset vomiting 
suggestive of small bowel obstruction. Contrast-enhanced CT demonstrated a 
short-segment jejunal stricture with proximal dilatation. Enteroscopy confirmed 
luminal narrowing. Ileo-colonoscopy showed no ileo-caecal involvement. The 
patient underwent laparoscopy-assisted segmental jejunal resection. 
Histopathology revealed necrotising epithelioid granulomatous inflammation 
consistent with TB. Cartridge-based nucleic acid amplification test (GeneXpert 
MTB/RIF assay system, Cepheid, Sunnyvale, California, USA) was negative. She was 
commenced on standard antitubercular therapy with a good clinical response. This 
case highlights the importance of considering TB in isolated small bowel 
strictures in endemic regions, even in the absence of ileo-caecal disease or 
systemic features.
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BACKGROUND: Policies promote patient-centred tuberculosis (TB) care in Kenya, a 
high-burden TB country, but implementation remains limited. This study sought to 
understand the experiences of TB healthcare workers in implementing 
patient-centred TB services in primary health facilities in Nairobi and explore 
how the challenges they face can be addressed.
METHODS: Using collaborative research design, we recruited healthcare workers 
(n=29) from primary health facilities across three densely populated subcounties 
in Nairobi and TB stakeholders (n=24) including policymakers and managers. From 
March to April 2024, we collected data through three workshops with nurses 
(n=19) and clinical officers/doctors (n=10) and a joint workshop with 
stakeholders. Participants engaged in group discussions and participatory visual 
methods to define person-centred care, document practices, identify challenges 
and develop solutions. Our data analysis applied a framework approach drawing on 
the social-ecological, TB care cascade and health systems building blocks 
models.
RESULTS: Healthcare workers identified practices for differentiated TB care 
across age groups, genders, occupations and comorbidities. Implementation faced 
multiple challenges including structural, health system, community and patient's 
individual constraints. Shortages of funding, workforce and capacity affected 
close-to-community TB screening (Theme 1). Insufficient testing capacity at 
lower-level facilities led to diagnostic delays (Theme 2). Inflexible clinic 
hours and medication stockouts requiring frequent facility visits undermined TB 
treatment and adherence among working populations (Theme 3). Weak collaboration 
and referral systems limited support for people facing homelessness, substance 
use or poverty. Healthcare workers proposed enhanced TB training, increased TB 
workforce, flexible medication delivery, integrated TB services and strengthened 
intersectoral collaboration with education, labour and social protection sectors 
(Theme 4).
CONCLUSIONS: Healthcare workers demonstrate willingness and capacity to deliver 
patient-centred TB care but require strengthened health systems, ongoing 
training and sustainable intersectoral partnerships. Scaling up identified 
practices and innovative tools while addressing systemic barriers could improve 
TB care delivery and outcomes for underserved populations.
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BACKGROUND: The epidemiology of tuberculosis in Taiwan has been influenced by 
the introduction of multiple Mycobacterium tuberculosis lineages and by the 
ageing of the population. We conducted a population-based study to investigate M 
tuberculosis transmission in Kaohsiung, a city in southern Taiwan.
METHODS: In this study, we performed whole-genome sequencing (WGS) of M 
tuberculosis isolates from all culture-positive cases of tuberculosis notified 
in Kaohsiung between Jan 1, 2019 and Dec 31, 2023. We obtained routine 
epidemiological data for each case collected through the national tuberculosis 
control programme. We characterised the lineage composition of the isolate 
collection and evaluated genomic clustering of isolates, defined as a difference 
of 12 or fewer single-nucleotide polymorphisms. Univariable and multivariable 
logistic regression analyses were performed to estimate the odds of a case 
belonging to a genomic cluster based on host factors (age, sex, sputum smear 
status, and residential region) and pathogen factors (drug resistance status and 
strain lineage). Spatial aggregation of large genomic clusters (including 
greater than or equal to ten isolates) was assessed using a non-parametric 
statistical clustering method. We used a Bayesian transmission tree inference 
method to explore the patterns of age-dependent transmission.
FINDINGS: During the study period, 5667 tuberculosis cases were notified in 
Kaohsiung, 4916 (86·7%) of which were culture-positive. Of these 4916 cases, 
whole-genome sequencing was successfully performed for 4168 (84·8%) isolates. 
1219 (29·2%) of 4168 individuals were female and 2947 (70·7%) were male; the 
median age was 69·7 years (IQR 57·4-80·7). The dominant lineages were lineage 1 (1749 [42·0%] of 4168 isolates), lineage 2 (1510 [36·2%]), and lineage 4 (905 
[21·7%]). 1069 (25·6%) of 4168 were genomically linked and formed 287 clusters. 
Lineage 2 isolates had higher odds (aOR 2·15 [95% CI 1·80-2·52]) than lineage 1 isolates of genomic clustering across all regions, whereas lineage 4 isolates 
had a significantly higher risk (2·75 [1·16-6·89]) of genomic clustering than 
lineage 1 only in the rural northeast region, inhabited primarily by indigenous 
populations. Spatial clustering analysis corroborated these lineage-region 
interactions. Although younger adults (<35 years) had the highest 
individual-level odds (5·64 [4·16-7·68]) of clustering in the logistic 
regression analysis compared with those aged 80 years or older, the transmission 
inference indicated that individuals aged 55-74 years were responsible for a 
greater proportion of inferred transmission events, contributing 50·8% of all 
transmission events.
INTERPRETATION: This sequencing study revealed that older adults (aged ≥65 
years) might have played a substantial and under-recognised role in the 
transmission of tuberculosis in Taiwan. The lineage-specific clustering and 
spatial patterns suggested that both pathogen characteristics and host 
demographics shaped tuberculosis transmission dynamics. These findings support 
the use of integrated genomic surveillance to guide precision tuberculosis 
control and motivate further research on age-specific transmission pathways and 
targeted interventions to advance tuberculosis elimination efforts.
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BACKGROUND: Tuberculosis survivors and their household contacts are at increased 
risk for tuberculosis even after treatment completion; however, effective 
strategies for post-tuberculosis screening remain untested. We aimed to assess 
whether phone-based screening is non-inferior to home-based screening for 
tuberculosis after treatment completion in India.
METHODS: In this multicentre, open-label, randomised, controlled, 
non-inferiority trial, we enrolled tuberculosis survivors (aged >18 years) 
within 60 days of completing treatment for any form of tuberculosis from six 
public clinics in Maharashtra, India. Household contacts were enumerated at 
baseline (all ages). Survivors were randomly assigned (1:1) to receive 
phone-based or home-based symptom screening at 6 months and 12 months. The trial 
was powered to identify a difference in the tuberculosis detection rate per 100 
person-years among survivors and contacts together (primary outcome), comparing 
screening groups during the 12 months after survivor treatment completion. We 
conducted an intention-to-treat analysis with a rate difference non-inferiority 
margin of 1·70 per 100 person-years based on the upper bound of the 95% CI. We 
adjusted for household-level clustering of tuberculosis by fitting a multilevel 
Poisson model. We also conducted a subgroup analysis of detection rates among 
survivors and contacts separately. This study is registered with 
ClinicalTrials.gov, NCT04333485 and is completed.
FINDINGS: We enrolled 1076 tuberculosis survivors (537 in the phone-based 
screening group and 539 in the home-based screening group) and enumerated 3309 
contacts (1638 in the phone-based screening group and 1671 in the home-based 
screening group) between Jan 21, 2021, and Sept 4, 2023. In the 12-month 
post-treatment period, tuberculosis was detected in 75 (7%) tuberculosis 
survivors and 30 (1%) contacts: 41 events in the phone-based screening group 
(rate 1·19 [95% CI 0·82-1·71]) compared with 64 events in the home-based 
screening group (1·92 [1·37-2·45]). Non-inferiority was reached (rate difference 0·73 [95% CI 0·05-1·41]). Among tuberculosis survivors, the recurrence detection rate was 4·36 (95% CI 2·87-6·34) in the phone-based screening group compared with 8·00 (5·90-10·60) in the home-based screening group (p=0·01). Among contacts, the tuberculosis detection rate was 0·61 (95% CI 0·32-1·07) in the phone-based screening group compared with 0·70 (0·39-1·20) in the home-based screening group (p=0·70).
INTERPRETATION: Risk of tuberculosis remains high for households with a 
tuberculosis survivor. For detecting tuberculosis among survivors and their 
household contacts together, phone-based screening was non-inferior to 
home-based screening. For survivors, the recurrence detection rate was higher in 
the home-based screening group. Countries with a high burden of recurrence 
should consider home-based screening among tuberculosis survivors.
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New adult tuberculosis (TB) vaccines are in clinical trials and may be licensed 
as soon as 2028. However, vaccine rollout requires addressing multiple 
contextual factors beyond clinical trial findings. This study explored 
stakeholders' perspectives on the introduction of a new TB vaccine in Indonesia. 
We used a mixed-methods approach combining a stakeholder consultation in Jakarta 
(13/03/2025) among 28 participants with diverse expertise and follow-up 
interviews with two of those participants. Participants completed a structured 
questionnaire (via Slido) consisting of closed- and open-ended questions, 
adapted into Bahasa. Questions explored factors to be considered regarding 
vaccine introduction, target populations, delivery strategies, regulatory 
considerations, and lessons from other vaccine programs. Quantitative data were 
analysed descriptively, and qualitative responses underwent thematic analysis. 
All participants agreed on the importance of TB vaccine introduction. Key 
concerns were minimum efficacy of 50% and comparative effectiveness against 
other interventions, such as TB preventive treatment. Most agreed that vaccine 
introduction should not depend on local manufacturing capacity, administration 
route, or dosage. Critical enablers identified were adequate funding, strong 
political commitment, and demand generation through public acceptance. Priority 
target populations included people living with HIV/AIDS, individuals with 
diabetes, household contacts of TB patients, adolescents, and healthcare 
workers. Major challenges highlighted were vaccine hesitancy, halal issues, 
misinformation, and limited healthcare worker knowledge. Opinions diverged 
regarding the feasibility of vaccine rollout without Interferon-Gamma Release 
Assay (IGRA) testing: nine opposed vaccinating those with IGRA-negative status, 
six abstained, and three argued that IGRA-testing was unnecessary and 
cost-inefficient due to its high price. Regulatory and budgeting processes were 
cited as additional barriers. Introducing new TB vaccines in Indonesia will be 
complex and concerns extend beyond efficacy. Its success will depend on 
coordinated strategies to define target populations, design tailored delivery 
approaches, address vaccine hesitancy, and navigate regulatory and financing 
challenges.
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Ziehl-Neelsen (ZN) smear microscopy remains central to tuberculosis (TB) 
diagnosis and treatment monitoring; however, its sensitivity is limited by 
incomplete recovery of Mycobacterium tuberculosis during pre-analytical 
processing. This study evaluated whether modifying centrifugation force and 
duration improves bacillary recovery and ZN smear microscopy performance. 
Laboratory experiments were conducted using M. tuberculosis H37Rv suspensions 
and clinical sputum specimens. Following NALC-NaOH treatment, samples were 
centrifuged at 2,000, 3,000, and 6,000 × g for 40 min. The effect of 
centrifugation duration was assessed at 3,000 × g by comparing 20 and 40 min 
using the same M. tuberculosis H37Rv cultures and the same clinical sputum 
specimens at both time points, ensuring paired measurements within each sample 
type. Smear positivity and ZN smear grading were evaluated from replicate smears 
and analyzed using non-parametric statistical tests, with significance set at 
p < 0.05. In M. tuberculosis H37Rv suspensions, no significant differences in 
smear positivity or grading were observed across centrifugal forces (p = 0.368 
and p = 0.212, respectively). In clinical sputum specimens, smear positivity did 
not differ significantly across forces (p = 0.716), whereas ZN smear grading 
increased significantly with higher centrifugal force (p = 0.0051). At 
3,000 × g, extending centrifugation time from 20 to 40 min did not significantly 
affect smear positivity in either sample type (both p = 1.000). In contrast, ZN 
smear grading increased from 1+ to 2+ in clinical specimens with extended 
centrifugation time (p = 0.016), while no change was observed in M. tuberculosis 
H37Rv suspensions. These findings indicate that increasing centrifugal force may 
enhance bacillary concentration in clinical sputum, resulting in improved smear 
grading without a corresponding increase in detection rate. Extending 
centrifugation time has limited impact on smear positivity. Optimization of 
pre-analytical centrifugation parameters may improve ZN smear microscopy 
performance in clinical specimens.
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Digital adherence technologies (DATs) may improve health behaviors only when 
users engage, but links between engagement, user factors, and outcomes are 
unclear. TB Treatment Support Tools (TB-TST) is a DAT with a smartphone app 
connecting patients to treatment supporters and weekly drug metabolite testing. 
We evaluated TB-TST app engagement in a pragmatic randomized controlled trial 
and identified factors associated with adherence and treatment outcomes. 
Engagement was measured from app interactions by 277 participants over 180-days 
of TB treatment. Adherence was assessed via daily self-reports and weekly 
metabolite-test photo submissions. Participants could also message treatment 
supporters, report side effects, or request help. We modeled time to 
non-adherence (28 consecutive days without reporting) using survival analysis. 
Logistic regression tested associations of adherence and engagement with 
treatment outcomes. A latent engagement score was derived using confirmatory 
factor analysis (CFA) from medication reports, photo submissions, side-effect 
reports, messaging, and overall adherence. Participants submitted 24,902 
medication reports, 2,926 messages, 2,465 photos, 1235 side effect reports, and 
128 help requests. Adherence declined over time (78% at 60 days; 50% at 180 
days). Non-adherence was more common among males, participants living at or 
below the poverty line, those without stable employment, and those treated at 
certain hospitals. Non-adherence was associated with lower odds of treatment 
success (OR 0.48, 95% CI: 0.22 - 0.94) and higher odds of loss to follow-up (OR 
2.1, 95% CI: 1.03 - 4.7), adjusting for sex, age, education, income, and 
employment. Higher engagement scores were associated with higher odds of success 
(OR 2.2 times per standard deviation increase). Engagement with TB-TST was 
associated with improved TB treatment outcomes. Strategies to increase and 
sustain engagement, particularly among high-risk groups, may improve adherence 
and maximize DAT benefits.
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Vaccine development for tuberculosis is a global priority. Our studies using 
Collaborative Cross (CC) mice show that genetic diversity influences the 
efficacy of BCG, the most widely used TB vaccine. BCG vaccination of CC042 mice 
reduced their lung bacillary burden and increased their survival following 
low-dose aerosol Mycobacterium tuberculosis infection (MTBI), despite impaired T 
cell trafficking due to a defective Itgal gene. BCG vaccination conferred early 
bacillary control which appeared to be independent of B cell or T cell recall 
responses following MTBI. In contrast, long term survival of BCG-vaccinated 
CC042 mice after MTBI required T cells. Thus, CC042 mice reveal two phases of 
immunity induced by BCG: an early phase mediated by innate immunity or 
innate-like T cells and a later phase mediated by conventional memory CD4 and/or 
CD8 T cells. Although measurement of vaccine-induced protection 30 days after 
MTBI is a standard measure of vaccine efficacy in the TB model, this time point 
might be independent of memory T cells in CC042 mice. Our results suggest that 
vaccine-elicited innate/innate-like responses could have a larger role in 
protection than previously considered. The concordance between lung CFU, 
pathology, and survival make CC042 mice useful for mechanistic studies on 
vaccine-induced immunity.
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Medullary thyroid carcinoma (MTC) with tumour-associated granulomas presents a 
significant diagnostic challenge in tuberculosis (TB)-endemic regions, 
particularly when thyroid nodules are non-palpable. We report a 75-year-old 
woman with treated pulmonary TB who presented with dyspnoea and pleural 
effusion, leading to initial clinical suspicion of TB reactivation. An 
incidental non-palpable thyroid nodule discovered on ultrasound was revealed to 
be MTC with epithelioid granulomas on fine-needle aspiration cytology. The 
absence of a palpable neck mass diverted clinical attention towards pulmonary 
TB, demonstrating how thyroid malignancy can remain concealed by TB 
manifestations. Elevated serum calcitonin (620 pg/mL) and Congo red-positive 
amyloid deposits confirmed MTC post-thyroidectomy. This case underscores the 
critical importance of systematic calcitonin testing in granulomatous thyroid 
lesions, even in non-palpable nodules, to prevent delayed cancer diagnosis in 
TB-prevalent healthcare settings.
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Although, sputum induction (SI) with hypertonic saline increases the diagnostic 
yield for suspected pulmonary tuberculosis (PTB) in patients with smear-negative 
microscopy, but, it carries adverse effects (AEs), particularly bronchospasm. 
This study assessed and compared the diagnostic yields and safety profiles of 
three consecutive SI procedures using nebulized salbutamol vs conventional 3% 
sodium chloride (NaCl) in patients with suspected PTB and initially negative 
sputum smears. A randomized, double-blind study was conducted at Songklanagarind 
Hospital, Thailand, between 2016 and 2019. Three hundred forty-five adults with 
suspected smear-negative or sputum-scarce PTB were randomized to undergo 3 
consecutive days of SI with either nebulized salbutamol (n = 172) or 3% NaCl (n 
= 173). Diagnostic yields were assessed using acid-fast bacilli (AFB) smear and 
culture for Mycobacterium tuberculosis. Nebulized salbutamol produced a 
significantly higher overall diagnostic yield by AFB smear or culture than 3% 
NaCl (18.0% vs 9.2%, P = 0.043). For culture, both cumulative and incremental 
yields were consistently higher in the salbutamol group across all three samples 
(all P < 0.050). The 3% NaCl group experienced significantly more overall 
SI-related AEs than the salbutamol group (28.3% vs 9.8%, P = 0.034). 
Specifically, chest tightness (8.1% vs 2.3%, P = 0.031) and bronchospasm 
requiring rescue bronchodilators (13.3% vs 0.0%, P < 0.001) were more frequent 
in the 3% NaCl group. Three consecutive SI using nebulized salbutamol provide 
higher overall and cumulative diagnostic yields than conventional hypertonic 
saline, primarily driven by culture positivity, while offering a superior safety 
profile by eliminating bronchospasm risk. Nebulized salbutamol should, 
therefore, be considered the preferred induction agent for SI, particularly in 
high-risk patients such as those with airway diseases.
IMPORTANCE: Delays in diagnosing pulmonary tuberculosis or initiating treatment 
without bacteriological confirmation increase mortality, often because of 
inadequate sputum samples or negative acid-fast bacilli smears from 
self-expectoration. Sputum induction with hypertonic saline can improve 
diagnostic yield in patients with scanty sputum or smear-negative disease, but 
it is associated with adverse effects-particularly bronchospasm-which may 
require stopping the procedure. We demonstrated that three consecutive sputum 
inductions using nebulized racemic salbutamol produced significantly higher 
overall diagnostic yields by acid-fast bacilli smear and Mycobacterium 
tuberculosis culture compared with 3% NaCl. For culture, both cumulative and 
incremental yields were consistently superior in the salbutamol group. Regarding 
safety, 3% NaCl caused more chest tightness and symptomatic bronchospasm. These 
findings highlight the diagnostic benefit and favorable safety profile of three 
consecutive salbutamol-induced sputum procedures, supporting its use as the 
preferred agent for sputum induction.
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BACKGROUND: Adequate micronutrient absorption remains key for tuberculosis 
control.
OBJECTIVE: To evaluate the frequency of vitamin D receptor polymorphisms, FokI, 
TaqI, and BsmI, and their relationship with total vitamin D and cathelicidin 
levels in patients with pulmonary tuberculosis (PTB) and healthy controls (HC) 
in the province of Colon, Panama.
DESIGN: Pilot cross-sectional study, PTB (n = 80) and HC (n = 50).
METHODS: We measured total vitamin D (25-OH-vitamin D, 25(OH)D) and cathelicidin 
(LL-37) levels by enzyme-linked immunosorbent assays and analyzed vitamin D 
receptor (VDR) polymorphisms by PCR-RFLP. We compared the total 25(OH)D and 
cathelicidin levels across participant demographics and explored the 
associations with vitamin D receptor polymorphisms.
RESULTS: We observed no significant difference in vitamin D levels between PTB 
and HC (median (IQR) = 36.6 (27.6-48.7) ng/mL and 32.5 (18-46.3) ng/mL, 
respectively, p = 0.067). In terms of sex, vitamin D levels in women were higher 
in the PTB group compared to HC (median (IQR) = 33.9 (26.8-48.1) versus 19.5 
(11.8-33.4) ng/mL, p = 0.002). Regarding LL-37, PTB unemployed participants 
showed higher levels compared to HC (median (IQR) = 59.4 (42.4-79.3) versus 28.2 
(13.9-42.8) ng/mL, p = 0.048), as well as Hispanic PTBs (59.6 (48.2-71.41) 
versus 38.9 (19.5-49.2) ng/mL, p = 0.014). As for the treatment phase, vitamin D 
levels in PTB within 1 month of treatment were higher than HC (median 
(IQR) = 39.9 (28.5-50.51) versus 32.5 (18-46.3) ng/mL, p = 0.06). When 
stratifying by sex, these differences were observed only in women (median 
(IQR) = 41.4 (27.9-55.5) versus 19.5 (11.8-33.4) ng/mL for PTB and HC, 
respectively; p = 0.01). A statistically significant association was observed 
between the BsmI VDR polymorphism and serum 25-hydroxyvitamin D levels, with a 
significant difference between PTB and HC (p = 0.004).
CONCLUSION: The observed associations between VDR polymorphisms, vitamin D 
levels, and cathelicidin levels highlight the need for further studies to 
clarify the role of host genetic and sociodemographic factors in pulmonary 
tuberculosis susceptibility and immune response.
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OBJECTIVE: Multifocal tubercular myositis is rare but important entity that 
often mimics autoimmune rheumatic or inflammatory muscle diseases. This study 
aims to collect and analyse cases of multifocal muscular tuberculosis (TB) 
reported in tertiary care settings in India.
METHODS: This retrospective, multicentre, observational study was conducted at 
two tertiary care centres in India between 2019 and 2025. Patients with 
confirmed TB and evidence of muscle involvement at ≥2 non-contiguous sites were 
included. Muscle involvement was confirmed by imaging (CT, MRI, ultrasound, 
FDG-PET) with or without clinical/myopathic features. Clinical, biochemical, 
radiological, and treatment data were extracted from records.
RESULTS: Among 74 patients with musculoskeletal TB, six (8.1%) had multifocal 
muscle involvement. Median age was 42.5 years, with equal sex distribution. The 
mean diagnostic delay was 13.4 months. Inflammatory markers were elevated (mean 
erythrocyte sedimentation rate 51.2 mm/hr, C-reactive protein 93 mg/L), while 
muscle enzymes were normal or mildly elevated. Only one patient (16.7%) had 
isolated muscle TB; others had lymph node (66.7%), skeletal (50.0%), or 
pulmonary involvement (33.3%). Two patients had underlying connective tissue 
diseases, and three (50.0%) were on immunosuppressive therapy at diagnosis. 
GeneXpert-PCR had an 83% yield from muscle tissue or pus. Clinical and 
radiological improvement was noted in all cases, three (50.0%) required 
concurrent immunosuppression.
CONCLUSION: The consideration of multifocal tubercular myositis in the 
differential diagnosis of inflammatory myopathies, is paramount to reduce 
diagnostic delays and improve outcomes. A high index of suspicion, use of 
advanced imaging, and microbiological confirmation are key to the early 
diagnosis of this entity.
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Port site infections (PSIs) are a recognized complication of laparoscopic 
surgery, typically attributed to bacterial pathogens. Tuberculosis (TB) 
presenting as PSI is exceedingly rare and poses a significant diagnostic 
challenge, particularly in endemic regions. This case highlights the importance 
of histopathological evaluation of seemingly routine surgical wound infections. 
A 29-year-old woman presented with persistent abdominal pain and purulent 
discharge from laparoscopic port sites following right ovarian cystectomy and 
oophorectomy performed for a confirmed dermoid cyst (mature cystic teratoma). 
Despite the initial management for presumed bacterial PSI, the wound did not 
heal. Imaging revealed fistulous tracts with intraperitoneal extension, a 
complex left adnexal lesion, omental nodularity, and diffuse peritoneal 
thickening - features raising concern for a neoplastic or granulomatous process. 
Surgical debridement was done and tissue samples were sent for histopathological 
examination. Multiple specimens from the omentum, peritoneum, and the right 
iliac fossa port site demonstrated necrotizing granulomatous inflammation with 
multinucleated giant cells. Acid-fast bacilli were not visualized on 
Ziehl-Neelsen staining. However, the constellation of histopathological findings 
was consistent with TB. The patient was started on standard four-drug 
anti-tubercular therapy and demonstrated a satisfactory clinical response with 
progressive wound healing and resolution of symptoms. Port site TB should be 
considered in the differential diagnosis of nonhealing laparoscopic port wounds 
in TB-endemic regions. Early histopathological assessment of debrided tissue is 
critical for timely diagnosis and appropriate treatment.
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Pulmonary tuberculosis often results in permanent lung damage, such as fibrosis, 
bronchiectasis, and emphysema, despite a successful microbiological cure. These 
structural changes lead to post-tuberculosis lung disease (PTLD), which is 
characterized by chronic respiratory symptoms and impaired lung function. This 
study aimed to evaluate functional and radiological impairments in patients 
after completion of anti-tubercular therapy to understand the long-term impact 
of tuberculosis on respiratory health. This prospective study evaluated 175 
adults within 1 year of completing anti-tubercular therapy to assess the 
prevalence of PTLD. Results revealed spirometric abnormalities in 57.1% of 
participants, predominantly restrictive patterns (30.3%), followed by 
obstructive defects (16.6%) and Preserved Ratio Impaired Spirometry or PRISm 
(10.3%). Sputum smear positive status at diagnosis strongly predicted 
obstructive disease and severe structural damage. Notably, this impairment 
affected a young, non-smoking cohort and was largely irreversible. The study 
concludes that microbiological cure does not equate to respiratory health, 
highlighting the necessity of integrating assessment of comprehensive 
respiratory system evaluation and routine spirometry at treatment completion to 
manage long-term morbidity.
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BACKGROUND: Nigeria was certified free of indigenous wild poliovirus 
transmission in 2020; however, acute flaccid paralysis (AFP) surveillance 
remains operational nationwide to detect poliovirus re-emergence and monitor 
eradication gains [1]. Simultaneously, tuberculosis (TB) remains a major public 
health challenge, particularly among children, in whom diagnosis is often 
delayed or missed because of nonspecific clinical presentations and difficulties 
in obtaining bacteriological confirmation [2, 3]. Innovative strategies that 
leverage existing surveillance systems may help bridge the persistent gap in 
detecting childhood TB. This study assessed the feasibility of integrating stool 
GeneXpert MTB/RIF testing into AFP surveillance and determined the yield of 
GeneXpert positivity among children with polio-negative AFP in Rivers State, 
Nigeria.
METHODS: We conducted a retrospective analysis of integrated AFP-TB surveillance 
data collected between January 2022 and March 2025 in Rivers State, Nigeria. 
During the study period, 147 cases of AFP were reported among children aged less 
than 15 years. Following exclusion of poliovirus-positive cases and cases with 
inadequate stool specimens, 118 polio-negative AFP cases underwent stool 
GeneXpert MTB/RIF testing. The primary outcome was stool GeneXpert positivity 
for Mycobacterium tuberculosis complex. Data were summarized using descriptive 
statistics.
RESULTS: Among the 118 children tested, five had positive stool GeneXpert 
MTB/RIF results, yielding a GeneXpert positivity rate of 4.2% (95% CI: 
1.6-9.6%). Four of the five positive cases were younger than five years. Three 
positive results were reported as "trace detected, rifampicin resistance 
indeterminate." All GeneXpert-positive cases presented with acute limb weakness 
or paralysis and were successfully linked to the National Tuberculosis Programme 
for further evaluation and management. Data completeness was 100% for age, sex, 
local government area, and GeneXpert result.
CONCLUSIONS: Integration of stool GeneXpert testing into AFP surveillance was 
operationally feasible and identified additional children with microbiological 
evidence of Mycobacterium tuberculosis DNA. Although GeneXpert positivity does 
not confirm active TB disease; this approach demonstrates the potential of 
leveraging existing surveillance platforms to strengthen childhood TB 
case-finding in high-burden settings. Larger studies incorporating clinical 
confirmation, treatment outcomes, and economic evaluation are warranted.
CLINICAL TRIAL NUMBER: Not applicable.
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OBJECTIVE: COVID-19 diverted health system resources from tuberculosis (TB) 
control, potentially increasing occupational TB exposure among healthcare 
workers. This study examined associations between COVID-19-related 
reprioritisation and self-reported occupational TB exposure.
METHODS: A retrospective cross-sectional study using self-reported data was 
conducted in public health facilities in 2022. A questionnaire assessed 
occupational TB exposure, service disruptions, and resource reallocation before 
and during COVID-19. Descriptive statistics and exploratory logistic regression 
were performed.
RESULTS: Self-reported TB cases declined during COVID-19, while occupational 
exposure remained high (79.0% peri-COVID-19 vs 80.0% pre-COVID-19). Many 
respondents reported TB budget reallocation (81.9%), GeneXpert reassignment 
(61.3%), inadequate PPE (63.1%), and treatment stock-outs (31.1%). No 
statistically significant associations were identified.
CONCLUSION: COVID-19 reprioritisation may have reduced TB visibility through 
diagnostic disruption rather than exposure, highlighting the need to protect 
HCWs during health system shocks.
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Drug-resistant tuberculosis remains a major global health challenge, and 
excessive inflammation may contribute to tissue damage and poor outcomes. We 
conducted a phase IIA prospective open-label pilot trial (ClinicalTrials.gov: 
NCT02781909) evaluating adjunctive ibuprofen in adults with pulmonary 
pre-extensively drug-resistant (pre-XDR) or extensively drug-resistant (XDR) 
tuberculosis in Georgia. Twenty-eight participants received individualized 
background anti-tuberculosis regimens alone (n = 14) or with ibuprofen 400 mg 
daily for 2 months (n = 14) and were followed for 6 months. The primary efficacy 
outcome was the proportion of participants showing clinical and/or 
microbiological benefit, assessed by sputum culture conversion, radiological 
evolution, and WHO-defined treatment outcomes. Secondary outcomes were safety 
and tolerability, health-related quality of life, and inflammatory and 
transcriptomic responses. Adding adjunctive ibuprofen did not improve month-2 
sputum culture negativity, time to stable culture conversion, radiological 
evolution, or final treatment outcomes. Safety and tolerability were similar 
between groups. Adverse events were recorded and reviewed, but not formally 
graded for severity. Ibuprofen treatment was associated with numerically greater 
reductions in several blood-based inflammatory measures and in transcriptomic 
signature scores associated with poor tuberculosis outcomes. These findings are 
exploratory and do not demonstrate clinical benefit but indicate biological 
activity and support evaluation of anti-inflammatory host-directed therapies in 
larger controlled trials.
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BACKGROUND: Active tuberculosis case-finding in communities is crucial for early 
disease detection and disruption of transmission; however, it is complex and 
costly. A thorough analysis of tuberculosis screening strategies is essential, 
particularly because the health systems affected often have limited resources. 
We aimed to compare two community screening approaches in terms of tuberculosis 
case yield and cost.
METHODS: This pragmatic community trial, with a paired screen-positive design 
(ie, within-person comparison), was conducted in the Butha-Buthe District in 
Lesotho and the uMgungundlovu District in South Africa. All household members 
aged at least 18 years were eligible to participate, except those who were 
seriously ill, had a condition that prevented their safe and full participation, 
were receiving tuberculosis treatment, or were pregnant (Lesotho only). We 
compared two screening approaches: the use of computer-aided detection (CAD) 
software on digital chest x-rays alone (the CAD4TBv7 approach) and the use of 
CAD followed by a C-reactive protein (CRP) test if the CAD score was in a 
particular range (the CAD4TBv7-CRP approach). A confirmatory Xpert MTB/RIF Ultra 
test was conducted when required by the algorithm of one or both approaches. 
Coprimary outcomes were to establish whether the CAD4TBv7-CRP approach was 
non-inferior to the CAD4TBv7 approach (non-inferiority margin -10%) and to 
conduct a comparative cost analysis between the two approaches.
FINDINGS: Among 20 023 enrolled participants, the median age was 42 years (IQR 
29-60); 12 387 (61·9%) participants were female, 7625 (38·1%) were male, and 11 
(0·1%) were intersex. 4534 (22·6%) of 20 023 participants were living with HIV, 
1547 (7·7%) had a history of tuberculosis, and 1545 (7·7%) reported at least one of the four main symptoms of tuberculosis. The primary outcome set, defined as participants who were identified as having tuberculosis according to at least 
one of the two approaches and had complete data for both approaches, comprised 
73 participants: the CAD4TBv7 approach identified 69 (94·5%) of these cases of 
tuberculosis and the CAD4TBv7-CRP approach identified 60 (82·2%) cases. The 
difference of -12·3% (95% CI -23·0 to -1·6) indicates that the non-inferiority 
criterion was not met. The cost per detected case of tuberculosis was US$5454 
(95% uncertainty interval 4294-6777) for the CAD4TBv7 approach and $7486 
(5948-9246) for the CAD4TBv7-CRP approach, making the CAD4TBv7-CRP approach 
37·3% more expensive.
INTERPRETATION: In active tuberculosis case-finding in our community setting, 
the combination of CAD followed by CRP testing offered no advantage over CAD 
alone owing to its inferior case yield and higher cost. CAD alone, however, has 
the potential to be an effective and economically viable tuberculosis screening 
strategy in areas with high disease burden.
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PURPOSE: To evaluate the role of intravitreal anti-VEGF with moxifloxacin in 
intraocular tubercular granuloma.
METHOD: This retrospective interventional study was conducted at a referral 
uveitis clinic between January 2022 and 2025. All patients who had received 
intravitreal anti-VEGF with moxifloxacin along with systemic anti-tubercular 
therapy (ATT) for intraocular tubercular (TB) granuloma were included.
RESULT: Ten eyes of ten consecutive patients with tubercular granulomas treated 
at our institution were analyzed. The median age of presentation was 32.5 years 
(range 18-44 years). The median duration of follow-up was 4 months (range 
2-34 months).Seven cases had TB choroidal granuloma, two had ciliary body 
granuloma, and one had both choroidal and ciliary body granulomas. All patients 
received intravitreal anti-VEGF and moxifloxacin along with systemic ATT and 
oral steroids. Nine eyes had resolved granuloma till the last follow-up. One 
patient had persistent inflammation despite three intravitreal anti-VEGF 
injections along with moxifloxacin. The visual acuity improved in eight 
patients.
CONCLUSION: Adjunctive intravitreal therapy with anti-VEGF and moxifloxacin 
along with ATT aided in resolution of intraocular TB granuloma.
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Mycobacterium tuberculosis (Mtb) infection remains as a continuous blight on 
global health, but the treatment and prevention techniques to treat tuberculosis 
(TB) are generally stagnant in the past several decades. Although the existing 
antibiotic regimens have contributed to the improvement of the overall state of 
TB control, patients burdened with multidrug-resistant strains of Mtb are left 
with fewer treatment options. This study explores the anti-mycobacterial 
potential of Ricinus communis L. an ethnobotanically important plant that is 
known for its wide range of pharmacological health benefits including its 
anti-inflammatory and antibacterial activities. Using resazurin microtiter plate 
assay (REMA), chromatographically purified methanolic extract of R. communis 
methanolic extract of R. communis demonstrated significant inhibitory activity 
against Mycobacterium smegmatis at 250 µg/mL. This partially purified bioactive 
fraction was subjected to gas chromatography-mass spectrometry (GC-MS) analysis. 
The possible phytochemicals that were identified were further examined through 
in-silico approaches such as molecular docking, molecular dynamics simulation 
(MDS), and various interaction analyses, to assess their binding affinity and 
stability with target proteins of Mtb involved in the mycolic acid biosynthesis 
pathway namely FabD, MabA and KasA. Among the compounds identified, 
Dl-citrulline and deoxyspergualin demonstrated strong and stable interactions 
with key Mtb proteins, suggesting their potential as promising leads for the 
development of new antimycobacterial agents targeting mycolic acid synthesis.
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BACKGROUND: People with drug-resistant tuberculosis (DR-TB) experience multiple 
visits to healthcare providers before DR-TB diagnosis and treatment. Our study 
aimed to quantify pretreatment direct costs and factors associated with higher 
costs among people with DR-TB.
METHODS: Our cross-sectional study aimed to recruit 300 adults with pulmonary 
DR-TB from three DR-TB referral centers in Bandung, Indonesia, between February 
2023 and February 2024. Participants were interviewed using a structured 
questionnaire regarding their demographic characteristics and out-of-pocket 
costs for the following categories: administration, chest radiography, 
laboratory tests, medication, travel, food, and other non-medical costs. 
Pretreatment out-of-pocket costs were analyzed descriptively, and factors 
influencing higher costs were examined using quantile regression. Costs were 
presented in U.S. dollars (USD, $) and reported as medians and interquartile 
ranges (IQRs).
RESULTS: Among 258 eligible participants, 57.4% were male; median age was 38 
years (IQR 27-47.7). A higher proportion of patients resided in rural areas 
(68.6%) and had initial visits to community health center (CHC) for TB-related 
symptoms (53.1%). The median pretreatment direct costs (excluding 
hospitalization) per person were estimated at $44.6 (IQR 18.8-92.7). The major 
contributors of pretreatment costs per person included hospitalization ($67.3), 
travel expenses ($13.7), chest radiography ($11.2), and medication ($10.8). 
Factors associated with greater pretreatment costs were residing in a rural area 
[β = 17.9, (95% CI: 1.07, 34.93)], had ≥ 7 visits to a healthcare provider 
[β = 19.9, (95% CI: 3.12, 36.74)], and their first TB symptom-related visit was 
to a private hospital [β = 38.7, (95% CI: 8.20, 69.30)], public hospital 
[β = 35.7, (95% CI: 8.60, 62.77)] and private primary care [β = 37.9, (95% CI: 
19.36, 56.54)], compared to a community health center.
CONCLUSIONS: People with DR-TB in Indonesia incurred incremental direct costs 
during the pretreatment phase. Strengthening TB diagnostic infrastructure and 
sample referral networks between public and private providers in rural areas is 
critical to reducing the extra visits and financial burden for DR-TB patients.

Copyright: © 2026 Lestari 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.0352658
PMCID: PMC13322529
PMID: 42384650 [Indexed for MEDLINE]

44. ACS Infect Dis. 2026 Jul 1. doi: 10.1021/acsinfecdis.6c00093. Online ahead of print.

Comparative Phenotypic Screening Identifies Protein Synthesis Inhibitors as 
Compounds That Enhance Early Acidification of Mycobacterium tuberculosis in 
Macrophages.

Rankine-Wilson L(1), Av-Gay Y(1)(2).

Author information:
(1)Department of Microbiology and Immunology, Life Sciences Institute, 
University of British Columbia, Vancouver V6T 1Z4, Canada.
(2)Department of Medicine, University of British Columbia, Vancouver V6T 1Z3, 
Canada.

Treatments for tuberculosis disease (TB) are failing on a global scale, 
necessitating new drug discovery efforts to identify effective therapies. 
Mycobacterium tuberculosis (Mtb), the obligate human pathogen and causative 
agent of TB, resides within alveolar macrophages and combats acidic stress by 
inhibiting phagosome maturation. Understanding the role of acidification in Mtb 
pathogenesis can aid the development of improved TB therapies. Aligning with the 
hypothesis that acidification affects Mtb intracellular survival, we developed a 
phenotypic assay to identify compounds that enhance acidification of Mtb in 
infected macrophages. To evaluate the assay suitability for screening purposes, 
we screened two compound libraries and found that early acidification does not 
necessarily correlate with inhibition of Mtb growth over time. Further, we found 
that compounds interfering with bacterial protein and DNA synthesis induced 
early phagosome acidification. However, other compounds, including cell wall 
synthesis inhibitors, did not consistently correlate with acidification or 
growth inhibition. Using early acidification could therefore provide a potential 
avenue to inform antimicrobial kinetics. By assessing Mtb's response to 
phagosome acidification, this work highlights the complexity of host-pathogen 
interactions in early infection and provides a valuable tool for investigating 
Mtb survival mechanisms and accelerating drug discovery efforts.
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We conducted a prospective cohort study of adults with pulmonary MDR/RR-TB in 
Kazakhstan treated with one of three all-oral, five-drug regimens. Individuals 
were followed microbiologically and clinically for up to 12 months 
post-treatment. Of 578 with favorable end-of-treatment outcomes, we observed 
only one incident case of recurrent TB (0.2%, 95%CI: 0.0-1.0%), suggesting 
excellent regimen durability under programmatic conditions.

© The Author(s) 2026. Published by Oxford University Press on behalf of 
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OBJECTIVE: To determine tuberculosis prevalence among health-care facility 
patients and to assess the effectiveness of chest radiography in facility-based 
tuberculosis screening.
METHODS: Our cross-sectional analysis used individual-level data collected 
during 2020-2023 from adults presenting at 796 health-care facilities 
participating in a public-private partnership in 15 provinces of Viet Nam. We 
constructed tuberculosis care cascades stratified by symptomatic presentation 
according to the World Health Organization (WHO) four-symptom screening and 
chest radiography. We reported diagnostic yield, number needed to screen and 
positivity.
FINDINGS: Among 1 423 818 participants, 22 598 had bacteriologically confirmed 
tuberculosis. Diagnostic yields were 2.2% (19 289/892 894) among symptomatic 
individuals with cough, 1.0% (1869/191 677) among symptomatic individuals 
without cough and 0.4% (1440/339 247) among asymptomatic individuals. 
Tuberculosis-suggestive chest radiograph results compared with normal results 
increased bacteriologically confirmed positivity by 9.4 percentage points in 
symptomatic individuals with cough (17.3%; 18 746/108 650 versus 7.9%; 
543/6851), by 4.6 percentage points in symptomatic individuals without cough 
(12.6%; 1748/13 831 versus 8.0%; 121/1515) and by 7.6 percentage points in 
asymptomatic individuals (15.0%; 1328/8862 versus 7.4%; 112/1511). Without chest 
radiography, the number of individuals requiring testing to detect tuberculosis 
among symptomatic individuals with cough and without a cough would have been 6.5 
(1 084 571/165 679) and 5.4 (892 894/165 679) times higher, respectively.
CONCLUSION: Chest radiograph screening can reduce the number of expensive 
molecular tests used in symptomatic patients and enable tuberculosis diagnosis 
in asymptomatic patients. Future research should analyse cost and 
cost-effectiveness of using chest radiography in active and intensified case 
finding.
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BACKGROUND: Pulmonary tuberculosis is a major comorbidity of chronic obstructive 
pulmonary disease (COPD). However, the risk factors for tuberculosis development 
in patients with COPD have not been thoroughly studied. Thus, this study 
investigated the development of tuberculosis according to comorbidities and 
inhaler prescriptions for COPD.
METHODS: A retrospective cohort study was conducted using data from the Korean 
Health Insurance Review and Assessment Service database from January 1, 2015 to 
December 31, 2020. This cohort included 139,589 COPD patients (≥ 40 years) with 
a new prescription of inhalers. Cox proportional hazards regression models were 
used to identify significant risk factors for predicting the development of 
tuberculosis.
RESULTS: Multivariate analysis demonstrated that a history of tuberculosis 
(hazard ratio [HR], 18.14; 95% confidence interval [CI], 16.44-20.02) and 
hospitalization during the screening period (HR for one hospitalization, 1.30; 
95% CI, 1.17-1.44; HR for two or more hospitalizations, 1.54; 95% CI, 
1.39-1.70), along with older age and male sex, were associated with the 
development of pulmonary tuberculosis.
CONCLUSION: Our data indicate that a history of tuberculosis and hospitalization 
during the screening period, along with old age and male sex, are independent 
risk factors for the development of pulmonary tuberculosis in patients with 
COPD.
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BACKGROUND: Tuberculosis (TB) remains a major public health challenge in 
Thailand, a high-burden country undergoing both epidemiological transition and 
pandemic-related disruption. This study examined temporal and spatial patterns 
of age-standardized TB incidence from 2012 to 2023 across Thailand's 13 health 
regions and 77 provinces.
METHODS: This nationwide ecological study used annual TB case notifications 
(2012-2023) for all 77 Thai provinces from Thailand's National Disease 
Surveillance System (Report 506), Bureau of Epidemiology, with mid-year and 
age-stratified provincial populations. Age-standardized incidence rates (ASR) 
were calculated using the WHO World Standard Population (2000-2025). Temporal 
trends were assessed by Joinpoint regression with Bayesian-Information-Criterion 
model selection (maximum 2 joinpoints) and validated by generalized additive 
models. Spatial clustering was evaluated by Global Moran's I and Local 
Indicators of Spatial Association (LISA) under queen contiguity, with 
sensitivity analyses across alternative weights and Benjamini-Hochberg 
false-discovery-rate correction. Provinces were classified into long-term trend 
categories combining effect size (AAPC) and significance, and COVID-19 impact 
was quantified by 2019-2023 ASR percent change.
RESULTS: National TB incidence declined substantially from 2012 to 2023, 
although marked regional heterogeneity persisted. Five health regions showed the 
strongest long-term reductions: region 3 [AAPC: - 20.51, 95% confidence interval 
(CI): - 33.00 to - 13.77], region 9 (- 19.42, 95% CI: - 28.98 to - 8.57), region 
4 (- 17.53, 95% CI: - 23.64 to - 12.89), region 11 (- 11.79, 95% CI: - 22.16 
to - 0.04), and region 13 (- 11.19, 95% CI: - 22.44 to - 3.74). Region 6 showed 
an early decline followed by stabilisation, and region 12 showed a mid-period 
increase before a post-2019 reduction.
CONCLUSIONS: Thailand has achieved substantial overall reductions in TB 
incidence over the past decade, but pronounced regional and provincial 
disparities persist. Localized hot-spots, biphasic regional trajectories that 
may reflect surveillance and programmatic transitions, and compound 
vulnerability during the COVID-19 period underscore the need for geographically 
targeted monitoring, equitable resource allocation, and pro-poor interventions 
to sustain progress toward TB elimination.
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BACKGROUND: Secondary spontaneous pneumothorax is a recognized complication of 
pulmonary tuberculosis; however, presentation with tension physiology followed 
by prolonged air leak may create diagnostic and management challenges, 
particularly when tuberculosis is not known at presentation.
CASE PRESENTATION: We report a 20-year-old male with a 3 pack-year smoking 
history and no known prior lung disease who presented with dyspnea, left-sided 
pleuritic chest pain, productive cough, and constitutional symptoms. During the 
initial emergency assessment, unilateral chest findings raised concern for a 
left-sided pneumothorax. Urgent chest radiography obtained during this process 
showed a large left-sided pneumothorax with mediastinal shift, and emergency 
needle decompression was performed as a temporizing maneuver, followed directly 
by placement of a 28-Fr left chest tube. Persistent incomplete lung re-expansion 
and continuous air bubbling prompted further evaluation. Chest computed 
tomography revealed multiple left-sided cavitary lesions with surrounding 
parenchymal infiltrates, and sputum Ziehl-Neelsen staining was positive for 
acid-fast bacilli in three samples, supporting active cavitary pulmonary 
tuberculosis in the clinical and radiographic context. Standard 
anti-tuberculosis therapy was initiated. Despite early symptomatic improvement 
and substantial lung re-expansion, air leakage persisted. Because the patient 
maintained adequate oxygenation, controlled drainage, and no evidence of pleural 
sepsis or respiratory deterioration, conservative management was continued under 
thoracic surgical supervision with ambulatory drainage and close follow-up. The 
air leak resolved 61 days after hospital discharge, and the chest tube was 
removed without subsequent clinical recurrence.
CONCLUSIONS: This case highlights that emergency decompression should not 
preclude continued etiologic evaluation when pneumothorax is accompanied by 
constitutional symptoms, incomplete lung re-expansion, persistent air leakage, 
or parenchymal abnormalities. It also illustrates that, in carefully selected 
clinically stable patients with adequate drainage and close supervision, 
prolonged air leak in active cavitary tuberculosis may be interpreted within the 
broader clinical trajectory rather than by duration alone.
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The global increase in multidrug-resistant tuberculosis strains poses a major 
threat; consequently, there is an urgent need to identify and develop novel 
drugs. We have previously presented a simple fibroblast assay (SFA) screening 
method that enables the simultaneous assessment of antibacterial activity and 
cytotoxicity toward host cells. This method was developed based on our finding 
that live (but not dead) Mycobacterium tuberculosis bacilli exhibit cytotoxic 
activity against human lung fibroblasts, and that this cytotoxicity, which is 
proportional to the number of viable bacterial cells, is inhibited by known 
antimycobacterial drugs. While conventional methods to measure M. tuberculosis 
growth require 2-4 weeks to detect antibacterial activity; the SFA method 
enables detection within 2-3 days and can detect compounds that are active 
within host cells. Here, we applied high-throughput screening, based on 
assessment of cytotoxicity, to identify candidate antimycobacterial agents. In 
parallel, by comparing the direct antibacterial activity of compounds in liquid 
medium (using the broth dilution test) with that observed via SFA, we developed 
a new SFA-based screening system to select compounds with low cytotoxicity that 
are active outside or inside the host cells. Using this dual system, we screened 
742 compounds from the Ōmura Natural Compound Library (Kitasato University, 
Japan), with 62 hits. Of these, 19 were excluded owing to their toxicity, and 
six exhibited antibacterial activity only via SFA screening. Four promising 
antimycobacterial candidates with no cytotoxicity at the 10 μg/mL 
threshold-aridicin A, lankamycin, streptovaricin, and lariatin A-were 
identified. This novel system supports the rapid identification of 
low-cytotoxicity antimycobacterial compounds that are active inside or outside 
the host cells.
IMPORTANCE: This screening system, comprising the simple fibroblast assay (SFA) 
and broth dilution test (BDT), effectively identifies low-cytotoxicity compounds 
that exhibit antimycobacterial activity inside or outside the host cells.
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The Fujifilm SILVAMP TB LAM II (FujiLAM II) assay is a lateral flow assay that 
detects TB from urine specimens. This updated version of the assay has been 
redesigned to address inter-lot variability issues of the original FujiLAM 
assay. We evaluated the diagnostic accuracy and inter-lot variability of the 
FujiLAM II assay on biobanked urine specimens collected from inpatients and 
outpatients living with HIV in two prospective studies conducted at hospitals in 
Cameroon. Diagnostic performance was evaluated against microbiological reference 
standards and compared to the Determine TB LAM Ag (AlereLAM) test and smear 
microscopy. From January to March 2025, urine specimens from 798 people with HIV 
were tested and analyzed, including 128 (16%) with microbiologically confirmed 
TB. Against a microbiological reference standard including two sputum liquid 
cultures and sputum, urine, and blood Xpert Ultra, the sensitivity of the 
FujiLAM II was 49% (58/119, 95% CI 40%-58%) as compared to 35% (42/119, 95% CI 
27%-44%) on the AlereLAM, and the specificity of FujiLAM II was 96% (621/650, 
95% CI 94%-97%) as compared to 92% (601/650, 95% CI 90%-94%) on the AlereLAM. 
Among a subset of 161 participants with any TB result positive, positivity 
across four manufacturing lots ranged from 37% (60/161, 95% CI 30%-45%) to 42% 
(67/161, 95% CI 34%-49%), with no significant difference across lots (Cochran's 
Q = 4.2, P = 0.2). These results suggest the FujiLAM II assay has the potential 
to improve TB diagnosis in some populations, as compared to the only currently 
available LAM test.
IMPORTANCE: Many people with TB are never diagnosed with and treated for the 
disease. While sputum-based tests for TB based on molecular diagnostics are 
highly sensitive, there are many barriers to access due to the high cost and 
infrastructure requirements of these tests. Accurate, point-of-care tests that 
can be conducted in peripheral settings without equipment and on non-sputum 
specimens have the potential to greatly increase access to TB testing and close 
this gap in care. The Fujifilm SILVAMP TB LAM II test is a new urine-based 
lateral flow test for TB. Our results show that this test is more sensitive to 
detect TB in people living with HIV than the only currently recommended urine 
point-of-care TB test and that the test has consistent performance across lots.

DOI: 10.1128/spectrum.00620-26
PMID: 42379808

52. Am J Trop Med Hyg. 2026 Jun 30:tpmd260205. doi: 10.4269/ajtmh.26-0205. Online 
ahead of print.

Prevalence and Cytopathological Patterns of Tuberculous Lymphadenitis at a 
Tertiary Hospital in Eastern Ethiopia.

Mamo BT(1), Akililu KK(2), Alemu A(1).

Author information:
(1)Department of Pathology, College of Health and Medical Sciences, Haramaya 
University, Harar, Ethiopia.
(2)Ohio State Global One Health LLC, Addis Ababa, Ethiopia.

Tuberculous lymphadenitis (TBLN) is the most common form of extrapulmonary 
tuberculosis and remains a diagnostic challenge due to its variable clinical 
presentation and diverse cytopathological patterns of fine-needle aspiration 
cytology (FNAC). The aim of the study is to assess the prevalence and the 
cytopathological pattern of tuberculous lymphadenitis. A cross-sectional study 
was conducted at Hiwot Fana Comprehensive Specialized University Hospital in 
Eastern Ethiopia from January 2019 to December 2022. Cytomorphological patterns 
were categorized into four patterns: epithelioid cell granuloma without 
necrosis, epithelioid cell granuloma with necrosis, necrosis without epithelioid 
cell granuloma and with numerous neutrophilic infiltrates, and caseous necrosis 
only. Descriptive statistics were used to describe the independent variables. 
The χ2 test of independence was used to compare proportions between 
cytopathological patterns. After Bonferroni correction for multiple comparisons, 
a P-value of <0.0083 was considered statistically significant. A total of 725 
patients with lymphadenopathy underwent FNAC during the study period, of whom 
383 (52.8%; 95% CI: 48.6%-55.9%) were diagnosed with TBLN by FNAC. Females 
accounted for 198 (51.7%) of cases. The mean age was 20 ± 15 years. Cervical 
lymph nodes were the most commonly affected site (77.7%). The most frequent 
cytopathological pattern was epithelioid cell granuloma without necrosis (32%; 
95% CI: 27.2%-36.8%), followed by caseous necrosis only (30%; 95% CI: 
25.2%-34.6%). Tuberculosis is a predominant cause of lymphadenopathy, and FNAC 
plays a critical role in diagnosis, especially in resource-limited settings. 
Understanding cytopathological patterns can improve diagnostic accuracy and 
guide clinical decision-making.
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BACKGROUND: Tuberculosis (TB) remains a critical public health challenge in 
India, where sustained patient engagement is essential for its effective 
management. Despite the pivotal role of health literacy, the ability to access, 
understand, appraise, and apply health-related information in treatment 
adherence and outcomes, few tools are TB specific, culturally attuned to India, 
and psychometrically validated. The Health Literacy Instrument for Adults 
(HELIA), developed in Iran, is a multidimensional, World Health Organization 
(WHO)-aligned measure with proven reliability and open access, making it an 
ideal candidate for adaptation. This study aimed to culturally adapt and 
validate the HELIA for use among adults receiving TB treatment in India 
(HELIA-TB).
METHODS: An exploratory sequential mixed-methods design was employed for the 
cultural adaptation and psychometric validation of the HELIA-TB in Junagadh 
district, Gujarat, India, between March 2024 and March 2025. The qualitative 
phase included expert review, forward translation, cognitive interviews with 
adults with TB and  frontline healthcare workers, back translation, and pilot 
testing, following international cross-cultural validation guidelines. Findings 
from the qualitative phase directly informed item modification, simplification 
of terminology, and contextual adaptation of the HELIA-TB prior to quantitative 
psychometric validation. The finalized instrument was subsequently administered 
to 393 adults with TB to assess internal consistency, test-retest reliability, 
content validity, and construct validity.
RESULTS: HELIA-TB retained the original five domains, access, reading, 
understanding, appraisal, decision-making with TB specific modifications. 
Internal consistency and test-retest reliability were high (α = 0.82-0.89 across 
domains; 0.86 overall; ICC = 0.88), and so was content validity 
(S-CVI/Ave = 0.92). Health literacy scores were significantly associated with 
treatment adherence (Cohen's d = 0.89, p < 0.001) and self-rated health 
(Cohen's d = 0.76, p < 0.001). No significant differences were observed by TB 
type or drug resistance status.
CONCLUSIONS: The adapted HELIA-TB demonstrated satisfactory psychometric 
properties and may support assessment of health literacy and development of 
targeted TB care interventions in the Indian context.
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Female genital tuberculosis (FGTB) often remains untreated because many patients 
show no clear symptoms or present with vague clinical symptoms. Poor 
reproductive outcomes and prolonged treatment are usually the results of this 
delay in detection. Current TB therapies are costly and toxic, especially for 
strains of the disease that are resistant to several drugs. These drawbacks 
highlight the urgent need for safer and more effective treatment options. 
Computational drug discovery approaches targeting uterine TB remain limited, and 
essential pathogen-specific proteins non-homologous to humans are underexplored. 
This work identified GMP synthase as an important and specific target in 
Mycobacterium tuberculosis using subtractive genomics and drug repurposing. To 
improve specificity, targets that are similar to commensal and human proteins 
were discarded. 2619 FDA-approved drugs were virtually screened, and probenecid 
was found to be a probable choice. Quantum chemical analysis confirmed the 
robust binding and stable interactions of probenecid with the target. Molecular 
dynamics simulations and RMSD- Rg -based- Free Energy Landscape (FEL), along 
with PCA- based- Free Energy Landscape (FEL), confirmed the stability of the 
protein-ligand complex, and molecular docking identified favorable binding 
patterns. Probenecid inhibited M. tuberculosis H37Rv at a minimum inhibitory 
concentration (MIC) of 50 µg/mL, according to in vitro studies, while isoniazid 
and rifampicin had MICs of 0.20 µg/mL and 0.25 µg/mL, respectively. However, 
Probenecid's well-established safety profile and pharmacokinetic characteristics 
indicate that localized administration via a liposomal vaginal formulation may 
achieve therapeutic concentrations at the infection site while lowering systemic 
exposure, even though it is less effective than first-line medications. Future 
study will focus on mucosal safety, local pharmacokinetics, and formulation 
development. Overall, our findings highlight the usefulness of combining 
subtractive genomics, computational modeling, and experimental validation in 
tuberculosis drug discovery and indicate the possibility of repurposing 
probenecid for FGTB.
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PURPOSE: To describe the demographic, clinical, and ocular characteristics of 
patients with presumed infectious and non-infectious anterior scleritis at a 
tertiary referral center in Indonesia and to compare management patterns and 
visual outcomes between the two groups.
METHODS: We conducted a retrospective cohort study of patients diagnosed with 
scleritis between January 2019 and December 2023 at Department of Ophthalmology, 
Dr. Cipto Mangunkusumo National General Hospital. Demographic, clinical, and 
ocular characteristics, etiology, complications, treatment, and outcomes were 
reviewed from medical records.
RESULTS: Sixty-nine patients (96 eyes) were included. The mean age at 
presentation was 38.5 years, and most patients were female. Non-infectious 
scleritis accounted for 56 eyes (58.3%), whereas 40 eyes (41.7%) were classified 
as presumed infectious. Presumed tuberculosis-associated disease predominated in 
the presumed infectious group, whereas idiopathic disease and 
spondyloarthropathy were common in the non-infectious group. Nodular scleritis 
was more frequent in the presumed infectious group, whereas diffuse scleritis 
predominated in the non-infectious group. Anti-tuberculosis therapy was the most 
common systemic treatment in presumed infectious scleritis, whereas 
non-steroidal anti-inflammatory drugs, corticosteroids, and steroid-sparing 
agents were commonly used in non-infectious scleritis.
CONCLUSION: Non-infectious scleritis was more common than presumed infectious 
scleritis, although the proportion of presumed infectious disease was relatively 
high, likely due to the high proportion of presumed tuberculosis-associated 
cases. In tuberculosis-endemic settings, these findings underscore the need for 
careful etiologic evaluation, close follow-up, and multidisciplinary management. 
Interpretation remains limited by the retrospective design, incomplete 
follow-up, and limited microbiologic confirmation.
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Extrapulmonary tuberculosis (EPTB) is a challenging clinical entity due to its 
diverse and often atypical presentations. This case series discusses five rare 
manifestations of EPTB: tubercular arthritis of the wrist, sternoclavicular 
joint tuberculosis, mandibular osteomyelitis, epididymo-orchitis with scrotal 
abscess, and tuberculosis-associated Tolosa-Hunt syndrome. All patients were 
immunocompetent and did not exhibit typical systemic symptoms. Diagnosis was 
established through a combination of imaging, histopathology, and molecular 
testing (CBNAAT/GeneXpert). The cases were successfully managed with 
anti-tubercular therapy (ATT), resulting in favourable outcomes. This report 
emphasises the necessity for high clinical suspicion, especially in endemic 
areas, and highlights EPTB's ability to mimic more common inflammatory or 
neoplastic conditions.
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Though medical management is the cornerstone of management of pleuropulmonary 
tuberculosis today, surgery may play a significant collaborative role, both in 
its diagnosis and in its treatment in well defined clinical scenarios. In drug 
resistant tuberculosis, empyemas and bronchial stenosis, surgery may play a very 
important role and may also successfully resolve symptoms produced by TB 
sequelae such as symptomatic bronchiectasis and aspergillomas. Recent advances 
in thoracic surgery and the use of minimally invasive surgical techniques has 
made surgical options safer and with a significant decrease in morbidity and 
mortality, thereby enabling surgical solutions for a bigger number of 
tuberculosis related problems. It is important for all clinicians treating 
tuberculosis to understand the indications for surgery and to work together with 
surgeons so that the most appropriate treatment can be offered to the patient at 
the correct time. Perhaps the time has also come to explore the role of 
multidisciplinary teams to enable this to happen. This review attempts to define 
the role and timing of surgery in the management of pleuropulmonary 
tuberculosis.
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BACKGROUND Data on the benefits of thoracic surgery for the 
treatment of pulmonary TB (PTB) are scarce. The majority of studies pertain to 
patients with multi- or extensively drug-resistant TB. We conducted this 
Europe-wide survey to evaluate attitudes towards thoracic surgery in TB 
care. METHODS We compiled a questionnaire of 17 questions on the respondents and their patients and on the modalities, indications, and outcomes of adjunctive surgery for PTB. The questions were distributed via the Tuberculosis Network European Trials Group (TBnet), ESCMID Study Group for Mycobacterial Infections (ESGMYC), and the European Society of Thoracic Surgeons (ESTS). RESULTS We received answers from 63 participants in 23 countries of the WHO European region. Surgery was mainly perceived to be reserved for specific clinical situations such as a differential diagnosis of cancer, a cavity with fungi/sequester, or a scarred stenosis of the draining bronchus. We observed substantial variations of attitudes towards surgical treatment between different specialties. CONCLUSION This study underscores a case-specific approach to adjunctive thoracic surgery in PTB. Differences in surgical availability and treatment attitudes suggest a need for specific, standardised guidelines. Future studies should aim to clarify the role of certain procedures and measure long-term outcomes of surgical treatment.
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BACKGROUND: Tuberculosis (TB) is a deadly yet vaccine-preventable disease mostly 
affecting adolescents and adults. Novel TB vaccines are now emerging, 
particularly for these populations; however, vaccine hesitancy, characterised by 
delays, doubts or refusal to seek or accept vaccines, poses a challenge for 
sufficient adoption once these vaccines become available. Thus, this review 
systematically explored system- and individual-level determinants of vaccine 
hesitancy among adults in the UK, interpreting implications for the adoption of 
novel TB vaccines.
METHODS: Five databases systematically searched for studies from 2020 - 2024 
reporting qualitative outcomes on determinants of vaccine hesitancy among people 
living in the UK. Thematic analysis mapped extracted data onto a framework 
combining the Strategic Advisory Group of Experts (SAGE) model to explore 
system-level factors (e.g., vaccine-specific influences) and the Perceptions and 
Practicalities Approach (PaPA) to explore individual-level factors (e.g., 
perceptual influences) of vaccine hesitancy. The Mixed Methods Appraisal Tool 
was used to assess study quality.
RESULTS: 29 qualitative and 21 mixed methods studies; 87.5% investigated 
hesitancy to COVID-19 vaccines. All SAGE themes were identified at the system 
level, most notably vaccine novelty, the media environment and health system 
experiences. At individual-level, all PaPA themes emerged, with vaccine-specific 
beliefs and knowledge most frequently identified. Overall, themes varied across 
the lifespan, with adolescents influenced mainly by media and social norms, and 
older adults by safety concerns and trust in health professionals.
CONCLUSIONS: Vaccine hesitancy determinants interacted and were compounded in 
vulnerable subgroups, while post-pandemic disruptions to TB services may 
undermine adoption of novel TB vaccines. Addressing these challenges requires 
multi-level strategies centred on trusted, culturally sensitive communication. 
Delivery through routine, school and community-based programs aligns with 
evidence from high-incidence settings and highlights the need for coordinated 
action by policymakers and healthcare providers.

© 2026. The Author(s).

DOI: 10.1186/s12889-026-28299-9
PMID: 42374300

61. Eur J Clin Microbiol Infect Dis. 2026 Jun 30. doi: 10.1007/s10096-026-05570-w. Online ahead of print.

Breaking barriers: Implementation of a tuberculosis preventive treatment 
protocol among newly eligible populations with promising results.

Gijón P(1)(2), Aldámiz T(3)(4)(5)(6), Ramos-Lisbona AI(7), Valenzuela F(3), 
Rincón C(3), Carrillo R(3)(4), Muñoz P(3)(4)(8)(5)(7), Ruiz-Serrano MJ(3)(4)(8).

Author information:
(1)Servicio de Microbiología Clínica y Enfermedades Infecciosas, Hospital 
General Universitario Gregorio Marañón, Servicio de Microbiología Clínica. C/Dr. 
Esquerdo 47, Madrid, 28007, Spain. palomagijon@netscape.net.
(2)Instituto de Investigación Sanitaria Gregorio Marañón (IiSGM), Madrid, Spain. 
palomagijon@netscape.net.
(3)Servicio de Microbiología Clínica y Enfermedades Infecciosas, Hospital 
General Universitario Gregorio Marañón, Servicio de Microbiología Clínica. C/Dr. 
Esquerdo 47, Madrid, 28007, Spain.
(4)Instituto de Investigación Sanitaria Gregorio Marañón (IiSGM), Madrid, Spain.
(5)Centro de Investigación Biomédica en Red (CIBER) de Enfermedades Infecciosas 
-CIBERINFEC, Instituto de Salud Carlos III, Madrid, Spain.
(6)Facultad de Medicina, Universidad Complutense de Madrid, Madrid, Spain.
(7)Servicio de Inmunología. Hospital Clínico San Carlos, Madrid, Spain.
(8)Centro de Investigación Biomédica en Red (CIBER) de Enfermedades 
Respiratorias -CIBERES, Instituto de Salud Carlos III, Madrid, Spain.

BACKGROUND: The World Health Organization emphasizes tuberculosis preventive 
treatment (TPT) as key to TB elimination. Implementation faces risk-benefit and 
adherence challenges. We implemented a structured TPT protocol at Hospital 
Gregorio Marañón with telephone support, personalized selection of currently 
available regimens, and toxicity management.
OBJECTIVE: To assess the structured TPT protocol in achieving complete 
preventive treatment (CPT) and identify factors associated with non-completion 
(NCPT).
METHODS: Retrospective analysis of a prospective cohort (2017-2024) of adults 
referred to the TB Unit. All causes of TPT were included per Spanish guidelines, 
except people living with HIV, who are followed in a separate clinic. 
Demographics, comorbidities, and outcomes were prospective collected. Univariate 
and multivariable logistic regression were used to identify predictors.
RESULTS: Of 554 patients, 542 (97.8%) initiated TPT: close TB contacts (37.6%), 
immunosuppression (27.9%), and indications for immunomodulatory therapy (34.5%). 
Overall CPT was 86.5% (80.3% in those > 75 years; 90.7% in ages 35-54). Cancer 
predicted NCPT (aOR 2.25; 95% CI 1.21-4.21; p = 0.011). Among 73 NCPT cases, 
toxicity was the main cause (42.5%), followed by voluntary withdrawal (27.4%), 
social problems (20.5%, mainly in young immigrants), intercurrent disease (9.6%, 
notably cancer). Polypharmacy (aOR 2.51; 95% CI 1.13-5.60; p = 0.023) and 
inflammatory disease (aOR 2.25; 95% CI 1.06-4.75; p = 0.034) independently 
predicted toxicity-related NCPT.
CONCLUSIONS: The structured TPT protocol was associated with high CPT rates 
(86.5%), with excellent safety. Cancer predicted NCPT, polypharmacy and 
inflammatory disease predicted toxicity leading to NCPT. Similar studies are 
needed to compare our results.
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Lung mononuclear phagocyte subsets differ in their ability to restrict 
Mycobacterium tuberculosis (Mtb) during chronic infection, yet the mechanisms 
underlying this difference are not well defined. Here, we show that CD11clo 
monocyte-derived cells, the subset of lung cells that is most permissive for Mtb 
viability during chronic infection, express lower levels of interferon-gamma 
(IFNγ) signaling proteins, resulting in reduced responses to IFNγ compared to 
alveolar macrophages and CD11chi monocyte-derived cells. Moreover, type I IFN 
signaling suppresses IFNγ-mediated MHC class II expression, impairing 
antigen-specific CD4 T cell activation by CD11clo monocyte-derived cells. 
Importantly, prior immunity conferred by contained Mtb infection enhances IFNγ 
responsiveness of monocyte-derived cells, reducing bacterial burdens in lungs 
and within monocyte-derived cell subsets. Our findings indicate that 
heterogeneous IFNγ responsiveness is exploited by Mtb for persistence in vivo. 
Overcoming or bypassing impaired IFNγ responsiveness may guide the development 
of more effective tuberculosis vaccines and host-directed therapies.

© 2026. The Author(s).

DOI: 10.1038/s41467-026-75096-4
PMID: 42373669

63. Nat Commun. 2026 Jun 29. doi: 10.1038/s41467-026-74528-5. Online ahead of print.

Risk of incident tuberculosis after severe COVID-19: a nationwide cohort study.

Vargas-García S(1)(2)(3), García-García L(4), García C(5)(6), Vergara N(7), 
Escobar N(8), Villarroel LA(2), Allel K(3)(9)(10), Undurraga EA(11)(12), 
Balcells ME(13)(14).

Author information:
(1)School of Public Health, Pontificia Universidad Católica de Chile, Santiago, 
Chile.
(2)Instituto de Ciencias Biomédicas, Universidad Autónoma de Ciudad Juárez, 
Ciudad Juárez, Chihuahua, México.
(3)SENTINET: Surveillance, Epidemiology, and New Technologies for Infectious 
Emerging Threats, Santiago, Chile.
(4)Centro de Investigación sobre Enfermedades Infecciosas (CISEI), Instituto 
Nacional de Salud Pública, Cuernavaca, México.
(5)Programa Centro de Salud Pública, Universidad de, Santiago, Chile.
(6)Servicio de Salud Metropolitano Oriente, Santiago, Chile.
(7)Department of Epidemiology, Ministry of Health, Santiago, Chile.
(8)National Tuberculosis Control and Elimination Program, Ministry of Health, 
Santiago, Chile.
(9)Nuffield Department of Primary Care Health Sciences, University of Oxford, 
Oxford, UK.
(10)Department of Infectious Diseases, School of Medicine, Pontificia 
Universidad Católica de Chile, Santiago, Chile.
(11)SENTINET: Surveillance, Epidemiology, and New Technologies for Infectious 
Emerging Threats, Santiago, Chile. ebalcells@uc.cl.
(12)Escuela de Gobierno, Pontificia Universidad Católica de Chile, Santiago, 
Chile. ebalcells@uc.cl.
(13)SENTINET: Surveillance, Epidemiology, and New Technologies for Infectious 
Emerging Threats, Santiago, Chile. eundurra@uc.cl.
(14)Department of Infectious Diseases, School of Medicine, Pontificia 
Universidad Católica de Chile, Santiago, Chile. eundurra@uc.cl.

Severe viral infections can disrupt host immunity and increase susceptibility to 
secondary pathogens. Experimental and preclinical studies suggest that severe 
viral pneumonia may also trigger reactivation of Mycobacterium tuberculosis 
infection, yet population-level evidence remains limited. We conducted a 
nationwide retrospective cohort study in Chile, including more than 3.6 million 
adults with confirmed SARS-CoV-2 infection, to assess the risk of incident 
tuberculosis during follow-up. Individuals who developed severe COVID-19 
requiring hospitalization had more than an eightfold higher hazard of 
tuberculosis within one year compared with those with non-severe disease. 
SARS-CoV-2 vaccination modified this association: the excess risk was 
substantially greater among unvaccinated individuals, whereas prior vaccination 
attenuated it. These findings indicate that severe COVID-19 is associated with 
an increased short- and long-term risk of tuberculosis and support the 
integration of targeted tuberculosis screening and preventive strategies into 
post-COVID-19 care, particularly among patients with severe disease.
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Tuberculosis (TB) is usually a preventable and curable disease, yet it remains 
the leading cause of death due to an infectious agent. Diabetes mellitus (DM) is 
a chronic metabolic disorder with ∼589 million adults living with it worldwide. 
Although the two diseases differ in etiology, pathophysiology, and socioeconomic 
burden, there is a significant link between them. Individuals with diabetes have 
a 1.9 times higher risk of developing TB. The co-occurrence of DM with TB 
compromises adaptive and innate immune responses, thereby increasing 
susceptibility to infections. The clinical indicators of TB in patients with DM 
are severe and show atypical radiological findings. World Health Organization 
(WHO) recommends that TB screening for DM individuals be conducted in settings 
where the TB prevalence in the general population is 100/100,000 population. TB 
treatment regimen in people with DM is in accordance with WHO guidelines and 
includes an initial intensive phase followed by a continuation phase. TB-DM 
co-occurrence is a significant global health challenge.
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PURPOSE: To develop imaging-based statements and consensus recommendations for 
the application of multimodal imaging in tubercular choroiditis (TBC).
DESIGN: International expert committee-led consensus agreement using a modified 
nominal group technique (NGT) with further refinement from literature review and 
full taskforce voting.
PARTICIPANTS: International expert committee of uveitis and retina specialists 
from the Multimodal Imaging in Uveitis (MUV) taskforce.
METHODS: The MUV taskforce convened a group of international experts to develop 
a set of standardized imaging criteria for TBC. Cases with focus on tubercular 
serpiginous-like choroiditis (TB SLC) and tuberculomas/tubercles were provided 
by expert members to develop a review case portfolio of both active and inactive 
disease with longitudinal follow-up. Cases included color fundus photography 
(CFP), fundus autofluorescence (FAF), fundus fluorescein angiography (FFA), 
indocyanine green angiography (ICGA), optical coherence tomography (OCT), and 
OCT angiography (OCTA). The case portfolio was reviewed by all members and 
through a structured NGT and guided by literature review, the group refined 
descriptive statements characterizing active, evolving, and inactive lesions 
until consensus was achieved.
MAIN OUTCOME MEASURES: Imaging statements and consensus guidelines describing 
features of TB-SLC and tuberculoma/tubercle in relation to diagnosis, 
monitoring, and detection of disease complications.
RESULTS: The case portfolio included 31 cases, and the group achieved consensus 
on defining distinct imaging features of TB SLC and choroidal 
tuberculomas/tubercles. For TB SLC, key features of active lesions included 
yellow-white multifocal or placoid lesion with hyper-autofluorescent edges on 
FAF, outer retinal hyper-reflectivity and focal choroidal thickening on OCT. 
Both ICGA and OCTA highlight lesions that are often more extensive than seen 
clinically. Choroidal tuberculomas were defined as solitary, lobulated masses 
often associated with subretinal fluid and retinal neovascularization, whereas 
tubercles appear as multiple small lesions associated with disseminated 
tuberculosis. Consensus-based guidelines were established to utilize these 
multimodal imaging features for diagnosis, monitoring response to treatment, and 
detecting complications.
CONCLUSIONS: The MUV imaging guidelines for TBC extend existing diagnostic 
frameworks by systematically integrating multimodal imaging features for disease 
characterization and monitoring. These consensus-based recommendations enhance 
phenotypic classification, improve assessment of disease activity, and provide 
clinically relevant endpoints for evaluating treatment response.
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OBJECTIVES: To quantify tuberculosis (TB) burden and evaluate screening outcomes 
and care pathway performance among migrant and asylum seeking children and 
adolescents in Scotland, where implementation of targeted screening remains 
variable. The study also explored time from screening to treatment initiation.
METHODS: A retrospective observational study used routinely collected clinical 
data from a UK health service. Children and adolescents eligible for TB 
screening during the study period were included. Primary outcomes were 
prevalence of latent TB infection (LTBI) and active TB. Secondary outcomes 
included screening uptake, treatment initiation, and time to treatment 
initiation.
RESULTS: Of 131 individuals assessed, 117 (89.3%) underwent TB screening. LTBI 
prevalence was 11.1% (13/117), and 1.7% (2/117) had active TB, giving an overall 
TB positivity rate of 12.8% (15/117). Treatment was initiated in 93.3% (14/15) 
of identified cases. Median time from screening to treatment initiation was 35 
days. Treatment was initiated within 28 days of screening for 38.5% of 
participants, while 23.1% experienced delays exceeding 90 days. Cases were 
identified among participants from both higher and lower TB incidence countries.
CONCLUSIONS: A substantial burden of latent and active tuberculosis was 
identified among migrant and asylum seeking children and adolescents attending a 
targeted screening service within a low incidence setting. Targeted screening 
was feasible, achieved high uptake, and identified clinically important cases. 
Treatment initiation rates were high and care was generally delivered within a 
relatively short timeframe following diagnosis, although variation in treatment 
initiation intervals was observed. These findings support targeted screening 
approaches and highlight the need for further research to optimise care pathways 
and better understand how migration related exposures and experiences influence 
tuberculosis risk within migrant and asylum seeking populations.
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Tuberculosis (TB) is a leading cause of morbidity and mortality worldwide, 
affecting individuals of all ages and sex. Individuals with altered immune 
responses, including pregnant women and people with HIV infection, are 
particularly vulnerable to TB. The increased risk posed by TB in these groups 
can be explained by the epidemiology and pathogenesis of TB and their immune 
responses to M. tuberculosis. We highlight knowledge gaps that may hinder 
optimal treatment and prevention of TB in pregnant women with and without HIV.
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BACKGROUND AND OBJECTIVE: Tuberculosis (TB) and cancer share overlapping 
clinical features that may worsen outcomes when coexist. We aimed to 
characterize TB in cancer patients and identify predictors of TB-related 
mortality in a low TB-prevalence setting.
METHODS: We conducted a 15 year retrospective cohort study (2010-2024) across 
two hospitals in Madrid. Patients with microbiologically confirmed TB during 
cancer treatment or within the preceding 2 years were included. Clinical and 
demographic variables were analyzed to identify factors associated with adverse 
outcomes.
RESULTS: Eighty-eight cancer patients were diagnosed with TB (median age 62.5 
years); 70.5% were male and 17% were immigrants. Immunocompromising conditions 
were present in 61.3%. Solid tumors predominated (75%), with lung cancer being 
the most frequent. TB was diagnosed after cancer in 68.1% of cases, and 93.9% of 
isolates were drug susceptible. Atypical presentations were observed in 68.8% of 
patients. After excluding six cases of BCGitis, overall and TB-related mortality 
were 28.0% and 12.1%, respectively. Patients who died had longer diagnostic 
delays (185.82 vs 69.48 days, p=0.03). Synchronous diagnosis of TB and cancer 
emerged was the only independent predictor of mortality (p=0.01), whereas no 
TB-related deaths occurred when TB was incidentally detected during cancer 
reassessment. Among the 33 patients tested, a positive interferon gamma release 
assay (IGRA) was associated with better outcomes, potentially reflecting 
preserved immunity.
CONCLUSIONS: TB in cancer patients frequently presents atypically and is 
associated with diagnostic delays and substantial mortality. Proactive and 
systematic diagnostic strategies are warranted. Negative or indeterminate IGRA 
results should not exclude active TB.

© 2026. The Author(s), under exclusive licence to Federación de Sociedades 
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DOI: 10.1007/s12094-026-04439-w
PMID: 42371307

69. Arch Microbiol. 2026 Jun 29;208(9):463. doi: 10.1007/s00203-026-05009-y.

Retractions in tuberculosis research: analyzing patterns, reasons, and temporal 
trends from 1993 to 2023.

Kumar V(1), Anand P(2), Akhter Y(3).

Author information:
(1)Department of Library & Information Science, Babasaheb Bhimrao Ambedkar 
University, Vidya Vihar, Raebareli Road, Lucknow, Uttar Pradesh, 226025, India. 
mailvinitkumar@gmail.com.
(2)Department of Biotechnology, Babasaheb Bhimrao Ambedkar University, Vidya 
Vihar, Raebareli Road, Lucknow, Uttar Pradesh, 226025, India.
(3)Department of Biotechnology, Babasaheb Bhimrao Ambedkar University, Vidya 
Vihar, Raebareli Road, Lucknow, Uttar Pradesh, 226025, India. 
dr.yusuf@bbau.ac.in.

The integrity of tuberculosis research is critical for global public health, yet 
the phenomenon of article retractions in this field remains underexplored. This 
study examines patterns, reasons, and temporal trends of retracted 
tuberculosis-related research articles. A comprehensive analysis of retracted 
tuberculosis articles published between 1993 and 2023 was conducted using data 
from the Retraction Watch database and scholarly databases, Scopus, PubMed and 
Web of Science. Journal characteristics, publisher distribution, retraction 
reasons, and keyword patterns were systematically analyzed. Concordance between 
official retraction notices and post-publication peer review discussions on 
PubPeer was assessed. The analysis revealed 150 retracted tuberculosis articles, 
with minimal retractions from 1993 to 2009 but substantial increases from 2010 
onwards, peaking at 24 retractions in 2021. Retractions were distributed across 
all journal quartiles (Q1-Q4) and major publishers include Hindawi, Elsevier, 
Springer, and Taylor & Francis. The most frequent retraction reasons were 
unreliable results(n = 32), data concerns(n = 31), and journal investigations 
(n = 29). Most retraction notices cited 2-4 concurrent reasons from 60 unique 
categories, indicating complex integrity violations. Keyword analysis revealed 
predominance of molecular and genetic research, with "genetic," "cell," and 
"protein" as dominant terms. Animal models and drug development studies featured 
prominently. Comparison between Retraction Watch and PubPeer showed 80.3% 
concordance, though 15.2% of cases revealed discrepancies between official and 
community-identified concerns. Tuberculosis research retractions have increased 
substantially in recent years, affecting publications across quality tiers. The 
high-complexity nature of molecular tuberculosis research may contribute to 
vulnerability to data integrity issues. Post-publication peer review platforms 
provide valuable complementary oversight to traditional editorial processes.
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OBJECTIVES: To evaluate the impact of a Rhode Island (RI) Latent Tuberculosis 
Infection (TB Infection) Extension of Community Healthcare Outcomes (ECHO) 
telementoring program on primary care clinicians' self- reported learning and 
performance.
METHODS: Utilizing an exploratory, sequential, mixed- methods design, we first 
conducted 24 qualitative interviews with RI primary care clinicians and nurses 
to identify TB infection management gaps. These findings informed the curriculum 
for a six-session RI TB Infection ECHO course launched in 2021. Participant 
learning and performance were evaluated using pre- and post-course-structured 
questionnaires and follow-up qualitative interviews.
RESULTS: Qualitative analysis revealed that participating clinicians felt 
comfortable with TB infection screening but lacked confidence in treatment 
initiation and selection. Following the ECHO course, participants demonstrated 
significant increases in self-reported confidence across the majority of TB 
infection practice areas (P<0.05). Notably, 75% of post-survey respondents 
reported making specific practice changes, such as adopting shorter treatment 
regimens and improving newer test interpretation.
CONCLUSIONS: The mentored research award was instrumental in the establishment 
of the first Project ECHO hub at The Warren Alpert Medical School of Brown 
University. By achieving Level 5 (Performance) on Moore's Educational Framework 
through documented practice change, the program demonstrated that tele- 
mentoring can effectively democratize specialized TB infection knowledge. This 
framework has since scaled to a regional TB infection ECHO program.
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OBJECTIVE: Within the contemporary medical and scientific community, research 
aimed at identifying the causes, analysing the clinical manifestations, and 
evaluating the effectiveness of treatment for recurrent pulmonary tuberculosis 
has become particularly relevant considering an increasing number of cases of 
Mycobacterium tuberculosis (MTB) resistance to anti-tuberculosis drugs (ATDs).
METHODS: The study encompasses an analysis of the primary factors contributing 
to recurrences, including socio-economic conditions, alcohol abuse, 
comorbidities, incarceration, human immunodeficiency virus (HIV), and others. 
The morbidity structure is examined, key clinical manifestations and 
complications of recurrent tuberculosis are identified, and the efficacy of 
chemotherapy is assessed depending on the drug resistance of MTB. Statistical 
analysis demonstrated the percentage of successful cessation of bacterial 
excretion and cavity closure, as well as treatment outcomes.
RESULTS: Thus, the study represents a comprehensive analysis aimed at improving 
the understanding of the dynamics and factors of recurrent pulmonary 
tuberculosis, which is crucial for the development of more effective treatment.
CONCLUSIONS: The study holds practical value for healthcare professionals, as it 
provides data and observations that can be utilised to enhance strategies for 
the diagnosis, treatment, and prevention of the disease, thereby contributing to 
improved healthcare quality, the effectiveness of therapeutic interventions, and 
ultimately the health and well-being of patients.
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Treatment of cutaneous tuberculosis (CTB) can be challenging due to multiple 
factors. We discuss the role of Bacillus Calmette Guérin vaccination in the 
prevention of CTB, complications associated with CTB, drug regimens used for 
treatment in adults and children, various challenges in the management, 
including drug resistance, existing lacunae, and future directions in the 
diagnosis and treatment of CTB.
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BACKGROUND AND OBJECTIVE: Tuberculosis (TB) has continued to be one of the 
global threats, affecting millions of individuals globally, including the 
maternal and child health (MCH) populations and individuals with HIV/AIDS. TB 
infected 10.8 million individuals, leading to 1.25 million deaths across the 
globe annually, leaving 4 million missing cases contributing to the global TB 
burden. This study aims to unveil innovative approaches to TB diagnosis, 
challenges, and the future direction of this field.
METHODS: A comprehensive literature search was conducted to retrieve studies 
published between 2019 and 2024 from PubMed, Google Scholar, and Web of Science. 
The studies were reported following the Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses guidelines and screened using the Rayyan tool. The 
quality and risk of bias of the included studies were assessed using Quality 
Assessment of Diagnostic Accuracy Studies 2 for diagnostic accuracy studies and 
Strengthening the Reporting of Observational Studies in Epidemiology for 
observational studies. A random effects model was employed to calculate the 
pooled sensitivity and specificity, while Egger's test and funnel plots were 
utilized to evaluate publication bias. R and MetaDTA software were used for all 
the statistical analyses.
RESULTS: The review included 25 studies with sample sizes ranging from 100 to 
6,520 participants and assessed various innovative approaches for diagnosing TB, 
including molecular methods, biomarker-based techniques, and artificial 
intelligence (AI) applications. The most common approach was molecular testing, 
specifically cartridge-based tests. The overall sensitivity of these methods was 
0.79 (95% confidence interval [CI]: 0.70-0.86), with a heterogeneity index (I²) 
of 92.9% and a p < 0.0001. The specificity was recorded at 0.93 (95% CI: 
0.87-0.96), with an I2 of 94.8% and a p < 0.0001.
CONCLUSION AND GLOBAL HEALTH IMPLICATIONS: This review reinforces the promise of 
innovative diagnostic methods, especially cartridge-based molecular tests, for 
improving TB detection. However, moderate sensitivity and high heterogeneity 
emphasize the need for cautious implementation and further validation of new 
tools such as the AI-based and biomarker-based. Strategic investment in research 
and contextual deployment is critical for closing the TB diagnosis gap globally.
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Background Pulmonary tuberculosis (TB) continues to be a major public health 
problem, especially with the rising number of drug-resistant TB cases. Rapid 
molecular tests such as cartridge-based nucleic acid amplification test 
(CB-NAAT) and line probe assay (LPA) help in the early diagnosis of TB and 
detection of drug resistance, allowing timely treatment and better disease 
control. Methods This cross-sectional study included 3451 pulmonary samples 
collected from patients suspected of having pulmonary tuberculosis. All samples 
were tested by CB-NAAT for detection of Mycobacterium tuberculosis and 
rifampicin resistance. Samples showing drug resistance were further analyzed by 
first-line LPA to identify genetic mutations associated with rifampicin and 
isoniazid resistance. Results Among the 3451 pulmonary samples tested, M. 
tuberculosis was detected in 758 (21.9%) cases, while in 2682 (77.7%) samples, 
it was not detected. Invalid/error results were observed in only 11 (0.3%) 
samples. Rifampicin resistance was identified in 42 (5.5%) isolates. Sputum was 
the most common positive sample, accounting for 661 (87.2%) cases. Most patients 
were newly diagnosed TB cases (n=662, 87.3%), whereas previously treated cases, 
TB contacts, and HIV-positive patients constituted a smaller proportion. 
First-line LPA detected multidrug-resistant tuberculosis (MDR-TB) in 29 
isolates. The most common mutation associated with rifampicin resistance was 
rpoB MUT3 (S531L/H531L), while katG MUT1 (S315T1) was the predominant mutation 
linked to isoniazid resistance. Conclusion CB-NAAT and LPA proved to be useful 
and reliable methods for rapid diagnosis of pulmonary tuberculosis and detection 
of drug resistance. Early identification of drug-resistant TB through molecular 
techniques can help in timely treatment initiation and improved tuberculosis 
control. The predominance of rpoB S531L/H531L and katG S315T1 mutations suggests 
their important role in the development of anti-tubercular drug resistance.
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Adult-onset Still's disease (AOSD) is a rare autoimmune disorder characterised 
by fever, rash, joint pain, and elevated ferritin levels. It is extremely 
difficult to diagnose due to its overlap with other autoimmune and infective 
causes. If left untreated, systemic inflammation can rarely trigger an 
exaggerated immune response, leading to secondary haemophagocytic 
lymphohistiocytosis (HLH) or macrophage activation syndrome (a secondary subtype 
of HLH). This case demonstrates AOSD complicated by HLH in a Nigerian man in his 
30s with fever, shortness of breath, night sweats, and joint pain, where the 
working diagnosis for weeks of admission was tuberculosis. Investigations 
suggested a lymphadenopathic infection; however, poor response to broad-spectrum 
therapies and repeated negative cultures eventually led to the consideration of 
AOSD. This patient developed high ferritin levels, pancytopenia, 
hypofibrinogenaemia, and hypertriglyceridaemia with both liver and kidney 
failure. This patient was taken to critical care with renal and liver 
dysfunction. He improved with aggressive steroid therapy and was discharged from 
hospital.
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A paradoxical reaction (PR) in tuberculosis (TB) is defined as clinical and/or 
radiological worsening of pre-existing tuberculous lesions or the appearance of 
new lesions during appropriate anti-tubercular therapy (ATT), despite initial 
improvement and in the absence of treatment failure, drug resistance, poor 
adherence, or superinfection. Although more commonly described in HIV-infected 
or disseminated TB cases, PR can also occur in immunocompetent individuals and 
may be misinterpreted as disease progression. We report a case of a 19-year-old 
immunocompetent female receiving standard first-line ATT for sputum-positive 
pulmonary TB who developed progressive, painless right cervical lymphadenopathy 
two months after initiation of therapy. Ultrasonography revealed a large 
necrotic cervical mass suggestive of a tubercular abscess. Repeated 
ultrasound-guided fine needle aspiration cytology was inconclusive. Given the 
absence of systemic symptoms, treatment adherence, and lack of evidence of drug 
resistance, a diagnosis of PR was considered. In conclusion, recognition of PR 
is essential to prevent unnecessary modification of ATT, escalation to 
second-line therapy, or invasive procedures. Clinicians should maintain a high 
index of suspicion for PR in compliant patients presenting with new or enlarging 
lesions during the early months of treatment.
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While tuberculous (TB) dactylitis (spina ventosa) is traditionally recognized as 
an uncommon extrapulmonary manifestation in early childhood, its presentation in 
pre-adolescents remains exceptionally rare and diagnostically challenging. We 
report an unusual case in an 11-year-old boy who presented with a two-month 
history of insidious, painful, and progressive swelling of the right index 
finger and right foot. Initial antibiotic treatment at a local facility was 
unsuccessful. Physical examination revealed localized tenderness and restricted 
joint mobility. Laboratory investigations showed microcytic anemia and markedly 
elevated inflammatory markers (erythrocyte sedimentation rate (ESR) 120 mm/hr, 
C-reactive protein (CRP) 56 mg/L). Radiographic imaging identified 
characteristic expansile lytic lesions in the proximal phalanx and first 
metatarsal. The diagnosis was confirmed via fine-needle aspiration cytology 
(FNAC), which revealed acid-fast bacilli (AFB) on Ziehl-Neelsen staining. The 
patient was started on a standard four-drug anti-tubercular therapy (HRZE) 
regimen. This case underscores the importance of considering TB dactylitis in 
the differential diagnosis of chronic bone swelling in older children and 
multifocal presentations, especially in TB-endemic regions, to prevent 
diagnostic delays.
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We report the case of a 23-year-old woman with tuberculous lymphadenitis 
diagnosed prior to pregnancy who developed paradoxical lymph node enlargement 
during pregnancy and again in the post-partum period. Despite completing a full 
9-month course of standard anti-tuberculosis therapy, she experienced recurrent 
cervical lymphadenopathy and a transient pulmonary opacity following delivery. 
Extensive investigations, including repeat biopsies and cultures, excluded 
relapse or drug resistance, supporting the diagnosis of a paradoxical reaction. 
She was managed conservatively with drainage procedures, nonsteroidal 
anti-inflammatory drugs, and close monitoring, without the need for additional 
anti-tuberculosis medications or corticosteroids. Her lymphadenopathy resolved 
and she remained systemically well. This case is unique, as an extensive 
literature search in MEDLINE via PubMed and Embase from inception to September 
2025 revealed no previously reported cases of paradoxical tuberculosis reactions 
occurring during pregnancy. This case underscores the importance of 
distinguishing paradoxical reactions from treatment failure, avoiding 
unnecessary therapy changes, and recognizing that conservative management is 
often sufficient in pregnancy and post-partum settings.
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BACKGROUND: Polyarthritis in the elderly encompasses a broad range of 
differential diagnoses, including rheumatic diseases, infections, and 
malignancy.
CASE DESCRIPTION: A 72-year-old woman with a 2-year history of persistent, 
asymmetrical additive hand polyarthralgias, initially responsive to a short 
course of low-dose corticosteroids (5 mg), presented with polyarthritis 
involving the hands and wrists. She denied inflammatory back pain, skin lesions, 
or family history of psoriasis, and had no history of uveitis or 
gastrointestinal symptoms. Laboratory tests revealed iron-deficiency anemia, 
elevated inflammatory markers, and negative rheumatoid factor and 
anti-citrullinated protein antibodies. Screening for both active and latent 
tuberculosis was negative. Radiographs demonstrated bilateral radiocarpal joint 
space narrowing and osteoarthritic changes of the hand joints, and 
musculoskeletal ultrasound revealed tenosynovitis of the 5th and 6th extensor 
compartments of the right wrist. MRI confirmed inflammatory changes. Seven 
months later, the patient developed painful cutaneous lesions on the right 
forearm and wrist. CT imaging revealed enlarged axillary lymph nodes, and biopsy 
confirmed Mycobacterium tuberculosis infection. Anti-tuberculous therapy 
resulted in clinical improvement, normalization of inflammatory markers, and 
resolution of cutaneous lesions. Despite treatment, some degree of functional 
limitation persisted, particularly at the right wrist, likely reflecting the 
impact of diagnostic delay.
DISCUSSION/CONCLUSIONS: This case highlights the importance of considering 
infectious aetiologies, particularly tuberculosis, in elderly patients 
presenting with polyarthritis, especially in the absence of typical autoimmune 
markers. Early recognition and prompt treatment are essential to prevent 
complications and improve outcomes. Key Messages Musculoskeletal tuberculosis is 
a rare but important differential diagnosis in elderly patients presenting with 
polyarthritis. Tuberculosis may mimic inflammatory rheumatic diseases, 
particularly in seronegative cases, leading to diagnostic delay. Early 
recognition and appropriate treatment are essential to prevent irreversible 
joint damage and functional impairment.
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Background Sputum-free alternatives for tuberculosis (TB) diagnosis are a public 
health priority. Nasopharyngeal swabs (NPSs), a specimen routinely used for 
viral testing especially at-scale in outbreak investigations, may have promise 
but has not been evaluated in people investigated for TB. Methods We evaluated 
Xpert MTB/RIF Ultra (Ultra; Cepheid, Sunnyvale, California, USA) on stored NPSs 
(NPSU) from adults with presumptive TB consecutively presenting to primary care 
in Cape Town, South Africa. Using a nested case-control design, all participants 
with TB had a NPS tested (n = 148) and people without TB (n = 117) were randomly 
selected matched by HIV status. We used a microbiological (MRS) and extended 
microbiological reference standards (eMRS). A subset of convenience-sampled 
cases-controls also received flocked tongue swab Ultra (TSU) (n = 57 cases, 
n = 66 controls). Results Twenty-one (8%) of NPSUs were unsuccessful (all 
errors). NPSU sensitivity was 35% (95% CI 27, 43), specificity 88% (80, 93). 
Sensitivity was lower in HIV-positive participants [24% (14, 36) vs. 44% (32, 
56)]. TSU had higher sensitivity [67% (53, 79) vs. 28% (17, 42) in the 
head-to-head comparison, detecting 22 additional cases] than NPSU. Specificity 
was comparable. Conclusion NPSU sensitivity (35%) was lower than TSU and below 
the WHO target of 80% for non-sputum confirmatory tests; specificity (88%) was 
also below the 98% target. NPSs may have utility if already collected in mass 
testing campaigns for other diseases but unless performance can be optimized 
(e.g., by using purpose-built swab platforms) do not appear useful for TB 
diagnosis.

DOI: 10.21203/rs.3.rs-10112219/v1
PMCID: PMC13321341
PMID: 42396511

82. Front Vet Sci. 2026 Jun 18;13:1824722. doi: 10.3389/fvets.2026.1824722. 
eCollection 2026.

Case Report: Epidemiologically inferred reverse zoonosis and intra-household 
zoonotic re-exposure of Mycobacterium tuberculosis in a domestic dog: a one 
health alert and the diagnostic potential of hypercalcaemia.
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BACKGROUND: Canine tuberculosis caused by Mycobacterium tuberculosis is rare and 
often underdiagnosed. This case report aims to describe the clinical, 
pathological, and molecular features of a dog with systemic tuberculosis, 
highlighting its epidemiological relevance within a One Health framework. The 
specific objective is to characterise a confirmed case of systemic M. 
tuberculosis infection in a dog, emphasising its unique clinicopathological 
features, including hypercalcaemia, and documenting an inferred reverse zoonotic 
transmission with subsequent intra-household zoonotic re-exposure.
METHODS: A 4-year-old male American Staffordshire terrier presented with 
lethargy, acute vomiting, anorexia, weight loss, generalised muscle atrophy, 
ataxia, and a history of chronic cough, orthopaedic disease, and dermatopathy 
treated with corticosteroids. Clinical evaluation revealed hypercalcaemia, 
oxaluria, proteinuria, and chronic respiratory and dermatological signs. 
Cytology showed granulomatous inflammation with intracytoplasmic negatively 
staining bacilli, raising suspicion for mycobacterial infection. Due to clinical 
deterioration, euthanasia was performed. Gross and histopathology revealed 
disseminated granulomatous hepatitis, nephritis, prostatitis, splenitis, and 
pneumonia with extensive caseous necrosis and mineralization. Ziehl-Neelsen 
staining confirmed intralesional acid-fast bacilli. Molecular diagnostics 
(PCR/RFLP, cgMLST) identified Mycobacterium tuberculosis complex (MTBC), and 
whole-genome sequencing revealed drug-susceptible M. tuberculosis lineage 
4.1.2.1 (Haarlem), unrelated to other local strains. Epidemiological 
investigation supported reverse zoonotic transmission from an infected owner, 
with possible secondary transmission to a cohabiting individual.
CONCLUSION: This case provides a detailed description of systemic canine 
tuberculosis and highlights hypercalcaemia as a potentially useful 
clinicopathological clue in veterinary patients with systemic granulomatous 
disease due to M. tuberculosis. The evidence supports a reverse zoonotic 
transmission of M. tuberculosis from human to dog, followed by onward zoonotic 
transmission to a cohabiting person who developed latent infection. This case 
underscores the importance of integrated cross-species epidemiological 
surveillance and the need to strengthen diagnostic and tracing protocols for 
companion animals within a One Health perspective.
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Assessing Corynebacterium glutamicum as a surrogate of Mycobacterium 
tuberculosis for DNA gyrase inhibitor design.

Wormser Y, Yab E, Sogues A, Gubellini F, Capton E, Lecat E, Ben Assaya M, Aubry 
A, Mechaly A, Alzari PM, Wehenkel AM, Gedeon A, Petrella S.

DNA gyrase is an essential bacterial enzyme and a clinically validated target 
for the treatment of tuberculosis. However, the discovery of new inhibitors 
remains limited by the many challenges regarding the manipulation on pathogenic 
mycobacteria. This study validates Corynebacterium glutamicum ( Cglu ) as a 
safe, non-pathogenic surrogate for Mycobacterium tuberculosis ( Mtb ) to 
investigate DNA gyrase and facilitate the identification of new inhibitors. 
Using Cglu as a target allows for fast whole-cell screening under safe 
conditions while ensuring efficient drug uptake. Cglu shares key physiological 
features with Mtb , including genome size, complex cell wall structure, and a 
single type I and type II topoisomerase. Structural and functional comparisons 
emphasize the similarity of Cglu and Mtb gyrases, which share 70% sequence 
identity and show comparable catalytic properties and responsiveness to known 
inhibitors. Thus, the cryo-EM structure of the Cglu gyrase-DNA complex at 3.2 Å 
resolution reveals highly conserved drug-binding pockets for known anti-gyrase 
inhibitors and the genetic depletion of gyrA or gyrB in Cglu causes severe 
growth and morphological defects, mirroring the effects of chemical inhibition 
and allowing to link gyrase function to cellular phenotypes. Comparative imaging 
of different inhibitor classes (fluoroquinolones, aminocoumarins, NBTIs) 
uncovers distinct morphological signatures that reflect each compound's mode of 
action. Finally, cross-species complementation confirms functional conservation 
but also highlights subtle structural differences affecting efficiency. 
Together, these findings establish Cglu as a robust and biosafe model for 
dissecting gyrase function, visualizing DNA topology dynamics, and accelerating 
the discovery of gyrase-targeting antimicrobials. More generally, our studies 
demonstrate the feasibility of using Cglu as a cell-based screening platform to 
discover new anti-tuberculous compounds targeting conserved mechanisms, not only 
for validated TB drug targets such as DNA gyrase but also for new, yet to be 
identified, targets.
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Replication-deficient Adenovirus 5 Serotypes Induce Type I Interferon and 
enhance BCG-mediated Immune Response in Co-infected Murine Macrophages.

Vecchio JA, Schorey JS.

Tuberculosis (TB) remains a leading global cause of infectious mortality due, in 
part, to the limited efficacy of the Mycobacterium bovis BCG vaccine against 
pulmonary TB. Previous studies in mice have shown that stimulating type I 
interferon (IFN) signaling during BCG vaccination can bolster protection against 
Mycobacterium tuberculosis , yet clinically feasible delivery strategies for 
this approach are lacking. Adenoviral vectors, which induce potent type I IFN 
responses and are utilized in approved vaccine platforms, represent a promising 
adjuvant strategy. To evaluate the host immune response to this combination, 
bone marrow-derived murine macrophages were co-infected with 
replication-deficient adenovirus and BCG. Adenovirus-infected macrophages 
elicited a robust type I IFN response via the cGAS/STING pathway. Compared to 
BCG infection alone, co-infected macrophages exhibited additive expression of 
genes with known host-protective roles against M. tuberculosis . Conversely, 
co-infection with BCG suppressed adenovirus-induced type I IFN signaling and 
diminished the production of IFN-stimulated genes compared to adenovirus 
infection alone. Together, these findings reveal a complex regulatory interplay 
during adenovirus and BCG co-infection. While BCG partially restricts adenoviral 
IFN induction, the co-infection still drives an enhanced host-protective gene 
profile, suggesting that adenoviral vectors could serve as a viable platform to 
modulate innate immunity and improve BCG vaccine efficacy.
IMPORTANCE: Tuberculosis (TB) remains the leading cause of death by a single 
infectious organism with approximately 1.25 million deaths annually. M. bovis 
BCG remains the only approved vaccine for TB; however, its efficacy against the 
contagious and most common pulmonary form of the disease is limited. There have 
been numerous attempts to improve BCG efficacy, but these approaches have not 
resulted in any clinically approved vaccine. We propose that BCG combined with a 
replication-deficient adenovirus presents a way to bolster vaccine-conferred 
protection as the combination may elicit a robust innate immune response and 
drive a more protective T cell response. Moreover, BCG and replication-deficient 
adenoviruses have well-assessed safety profiles and decades of studies regarding 
their use in patients. The significance of our work is in leveraging their 
complementary immunology to function as a combined vaccine platform. This 
approach presents a novel and clinically feasible approach to improve the BCG 
vaccine.
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Knowledge, attitudes, and perceived barriers to seeking treatment for 
tuberculosis and diabetes in Ghana: a survey on world tuberculosis day.
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BACKGROUND: The global tuberculosis (TB) burden remains high, though several 
interventions have been instituted to fight the TB epidemic. Community 
perception and understanding play a critical role in health-seeking behaviors, 
ultimately influencing the acceptance and effectiveness of control efforts. In 
observance of World Tuberculosis (TB) Day in 2022 and 2023, we engaged the 
community and sought their understanding of TB and diabetes mellitus (DM).
METHODS: Interactive educational sessions were held in the outpatient 
department, basic schools, nursing college, and the market. A validated 
questionnaire was administered to consenting adults to evaluate their knowledge 
and views on TB and DM. Responses from participants were gathered using the 
KoboToolbox data collection program. Participants also underwent health 
screening, and those identified with TB and or DM were sent to Korle-Bu Teaching 
Hospital (KBTH) for appropriate management.
RESULTS: The survey documented responses from 285 individuals. The majority of 
the participants (63.5%) were women, aged 36-59 (38.3%), and had only basic 
school education (50.9%). Among the 179 individuals aware of TB, 48% accurately 
recognized bacteria or germs as its causative agents. Nonetheless, certain myths 
persisted, with around 6% attributing the disease to witchcraft or curses and 
21% unclear of its genesis. Approximately 85% of individuals were aware of DM, 
while around 72% ascribed its etiology to dietary factors. Concerning community 
members' engagement with patients diagnosed with TB, only 52.3% indicated they 
would have contact with those living with TB, whereas 82.5% expressed 
willingness to engage with those with diabetes mellitus. Approximately 55% of 
the participants perceived that both TB and DM are incurable.
CONCLUSION: Our findings reveal critical knowledge gaps and widespread 
misconceptions about TB and DM. These gaps can be reduced through health 
education campaigns and community engagement that foster timely health-seeking 
behaviors, improving disease outcomes.

Copyright © 2026 Asante-Poku, Yeboah-Manu, Osei-Wusu, Asare, Asare Boadu, Danso, 
Tetteh, Siam, Hayibor, Afum, Afreh, Ocloo, Otchere, Arthur, Adusi-Poku, Cato, 
Adjei, Afriyie-Mensah and Yeboah-Manu.

DOI: 10.3389/fpubh.2026.1826484
PMCID: PMC13323146
PMID: 42395297 [Indexed for MEDLINE]

86. Cureus. 2026 Jun 1;18(6):e110080. doi: 10.7759/cureus.110080. eCollection 2026 Jun.

Atypical Cerebral Tuberculosis: Contending With the Diagnostic Challenge.
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Despite effective anti-mycobacterial therapy, tuberculosis (TB) remains a major 
global cause of mortality, and tuberculous meningitis (TBM) is its most lethal 
manifestation. We present a 61-year-old woman with no history of 
immunosuppression who presented with acute inattention, mild aphasia, and 
right-sided weakness after several days of progressive cognitive decline. She 
had recently traveled to Nigeria, where she was treated for malaria and typhoid 
fever. Initial brain imaging was unrevealing. Extensive infectious testing was 
inconclusive. Her condition within the first few days after hospital admission 
was fluctuating, with periods of transient improvement followed by clinical 
deterioration eventually requiring intubation on Day 5. Computed tomography (CT) 
scan of the brain demonstrated hydrocephalus. An empiric treatment for bacterial 
and viral meningitis as well as a trial of intravenous immunoglobulin (IVIG) for 
suspected autoimmune encephalitis yielded no improvement. On day 11, a lymph 
node biopsy done after a CT scan of the abdomen and pelvis revealed extensive 
lymphadenopathy and confirmed acid-fast bacilli (AFB), establishing disseminated 
tuberculosis. However, soon after this revelation, she became unresponsive, with 
imaging demonstrating subarachnoid hemorrhage and diffuse cerebral edema. She 
progressed to tonsillar herniation and eventually succumbed to the disease. This 
case underscores the diagnostic challenge of TBM, often underrecognized in the 
modern era despite its high global prevalence and its ability to be transmitted 
rapidly when exposure occurs. Given the high mortality associated with delayed 
treatment, clinicians must maintain a high index of suspicion and consider early 
empiric therapy in patients with subacute meningitis and epidemiologic risk 
factors, even when initial testing is inconclusive.
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Wernicke Encephalopathy as a Rare Complication of Antituberculosis Treatment: A 
Case Report.
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Wernicke encephalopathy (WE) is an acute neurological emergency caused by severe 
thiamine deficiency. Although classically associated with chronic alcoholism, it 
may also occur in nonalcoholic settings, including during prolonged 
antituberculosis treatment. We report the case of a 29-year-old woman treated 
for bacteriologically confirmed pulmonary tuberculosis who developed recurrent 
episodes of severe drug-induced hepatotoxicity, requiring treatment interruption 
and modification. Despite the introduction of an alternative antituberculosis 
regimen, she experienced persistent vomiting followed by the acute onset of 
cerebellar ataxia and ophthalmoplegia. Brain MRI revealed bilateral and 
symmetric fluid-attenuated inversion recovery hyperintensities of the medial 
thalami, the periaqueductal gray matter, and the mammillary bodies, consistent 
with WE. Plasma thiamine level was markedly reduced (55 nmol/L). High-dose IV 
thiamine (500 mg three times daily for five days), followed by oral 
supplementation, led to rapid and complete neurological recovery. WE is a rare 
but potentially severe complication in patients receiving antituberculosis 
therapy, particularly in the presence of persistent vomiting and hepatic 
toxicity. Early recognition and prompt treatment with thiamine are essential to 
prevent irreversible neurological sequelae. Preventive thiamine supplementation 
should be considered in high-risk patients.
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Tuberculosis Diagnosis and Prevention in Children on Biological Treatment: 
Clinical Challenges and Considerations.
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Tuberculosis (TB) remains a major global health concern, especially for children 
with rheumatic diseases on biologic therapies. While these agents have improved 
disease management and quality of life, they also pose new challenges, mainly an 
increased risk of TB, particularly with tumor necrosis factor‑alpha (TNF‑α) 
inhibitors like infliximab, adalimumab, and etanercept. Since TNF‑α plays a 
crucial role in granuloma formation and controlling Mycobacterium TB, its 
inhibition can allow latent TB infection (LTBI) to develop into active disease. 
To reduce this risk, screening for LTBI before starting biologic therapy is 
highly recommended. However, accurately detecting LTBI in children-especially 
those who are immunosuppressed-remains challenging, as both the tuberculin skin 
test (TST) and interferon‑gamma release assays (IGRAs) have notable limitations 
in this context. Using both TST and IGRA together may improve case detection in 
selected pediatric populations. Preventive treatment for LTBI reduces the risk 
of developing active TB in patients receiving biologic therapies. Although 
non-anti-TNF therapies may offer a safer option in this regard, the evidence in 
pediatric patients is still limited. As the use of biologic and targeted 
therapies expands in children, further research is needed-especially on 
non-anti-TNF agents-to create internationally accepted guidelines and to 
optimize screening, diagnostics, and personalized prevention strategies.
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Editor note to PET-CT-guided characterisation of progressive, preclinical 
tuberculosis infection and its association with low-level circulating 
Mycobacterium tuberculosis DNA in household contacts in Leicester, UK: a 
prospective cohort study.

[No authors listed]

DOI: 10.1016/j.lanmic.2025.101310
PMID: 42390943

90. J Investig Med High Impact Case Rep. 2026 Jan-Dec;14:23247096261465615. doi: 
10.1177/23247096261465615. Epub 2026 Jul 2.

Peritoneal Tuberculosis Complicated by Abdominal Abscesses: Diagnostic 
Challenges and Clinical Insights From Two Cases.
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Peritoneal tuberculosis (PT) is a rare form of extrapulmonary Mycobacterium 
tuberculosis infection that may closely mimic Crohn's disease (CD) or 
intra-abdominal malignancy, leading to diagnostic delay, particularly in endemic 
areas. We report two illustrative cases complicated by localized abscess 
formation. The first case involved a 40-year-old woman presenting with chronic 
right lumbar pain. Computed tomography (CT) revealed a large right psoas abscess 
associated with circumferential thickening of the cecal base and terminal ileum, 
along with necrotic mesenteric and iliac lymphadenopathy. Colonoscopy showed 
ulcerative ileocolitis, and histology demonstrated chronic granulomatous 
inflammation suggestive of either tuberculosis or CD. CT-guided biopsy of the 
abscess wall was performed, and polymerase chain reaction testing for 
Mycobacterium tuberculosis was positive. Histopathology examination was 
consistent with tuberculosis. The patient responded well to anti-tuberculous 
therapy with complete radiological resolution. The second case concerned a 
17-year-old male admitted with right iliac fossa pain, fever, weight loss, and 
night sweats. CT showed a right pelvic collection adjacent to the ileocecal 
junction with distal ileal and cecal thickening, initially suggesting CD. 
Colonoscopy revealed ulcerative ileitis with granulomatous inflammation. As 
radiological drainage was not feasible, laparoscopy was performed and showed a 
friable micronodular peritoneum with terminal ileitis. Peritoneal biopsies 
demonstrated non caseating granulomatous inflammation, consistent with 
peritoneal and ileocecal tuberculosis. These cases highlight that PT may present 
as localized abdominal or psoas abscesses and closely mimics CD. Early 
integration of imaging, endoscopy, tissue sampling, and microbiological or 
molecular testing is essential for prompt diagnosis and appropriate curative 
treatment.
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Tuberculous pyosalpinx associated with serous tubal intraepithelial lesion: a 
case report on evidence of early tubal neoplastic transformation.
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Serous tubal intraepithelial lesion (STIL) is an uncommon precursor lesion in 
the spectrum of tubal serous neoplasia, characterised by atypical epithelial 
proliferation, aberrant p53 expression and a low proliferative index. Chronic 
inflammatory conditions such as tuberculosis may contribute to carcinogenesis 
through persistent epithelial injury. This report describes the case of a 
29-year-old woman with previously treated tubercular endometritis who presented 
with persistent pelvic pain and bilateral pyosalpinx. Diagnostic laparoscopy 
revealed grossly enlarged fallopian tubes with torsion and purulent intraluminal 
contents, necessitating bilateral salpingectomy. Histopathological examination 
demonstrated chronic granulomatous salpingitis with focal epithelial atypia. 
Immunohistochemistry showed diffuse abnormal p53 overexpression (80%) and a low 
Ki-67 proliferation index (<10%), consistent with STIL. Marked cytological 
atypia and high proliferative activity were absent, favouring STIL over serous 
tubal intraepithelial carcinoma. This case highlights a rare association between 
chronic tuberculous inflammation and early tubal neoplastic transformation. It 
emphasises the importance of meticulous histopathological and 
immunohistochemical evaluation of salpingectomy specimens.
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Type 1 diabetes alters early macrophage-Mycobacterium tuberculosis 
transcriptional coordination during infection.
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Diabetes mellitus is a risk factor for tuberculosis, but the underlying 
mechanisms remain unclear. We examined the host-Mycobacterium tuberculosis (Mtb) 
interaction in diabetes. Monocyte-derived macrophages from people with type 1 
diabetes and healthy controls were infected with Mtb, and analyzed for host and 
Mtb gene expression and culture supernatant cytokines. Expression of 
antibacterial defense genes upon infection was mostly similar, but IFN-γ, both 
at RNA and protein level, was lower in macrophages from people with diabetes. 
Intracellular Mtb showed stress responses and a metabolic shutdown, both in 
macrophages from people with diabetes and controls. Expression of CYBB and other 
Mendelian susceptibility to mycobacterial disease genes strongly correlated with 
expression of Mtb cell wall and lipid genes in control macrophages, but much 
less so in diabetes. This rich dual RNA-seq dataset shows how type 1 diabetes 
may affect cross-talk between macrophages and Mtb, providing a valuable resource 
for future mechanistic studies.
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BACKGROUND: Vitamin D supplementation as adjunctive therapy in tuberculosis has 
generated multiple systematic reviews with variable conclusions. The 
proliferation of syntheses in this field requires comprehensive evaluation to 
determine the temporal evolution of evidence and its translation into clinical 
recommendations.
OBJECTIVE: To synthesize systematic reviews on vitamin D supplementation in 
tuberculosis, evaluate the temporal evolution of conclusions, examine 
heterogeneity in clinical outcomes, and determine the quality of available 
evidence for clinical practice.
METHODS: An umbrella review was conducted in accordance with PRIOR guidance for 
overviews of reviews, searching MEDLINE, Embase, Web of Science, and Scopus. 
Systematic reviews examining vitamin D as adjunctive therapy in tuberculosis 
were included. Methodological quality was assessed using AMSTAR-2 and ROBIS, and 
evidence certainty was evaluated with GRADE adapted for umbrella reviews. 
Overlap among primary randomized trials was quantified using a citation matrix 
and the corrected covered area (CCA).
RESULTS: Nine systematic reviews (2009-2022) were identified, encompassing 
300-2991 participants. A citation matrix identified 16 unique primary RCTs and 
64 trial occurrences across nine reviews, corresponding to very high overlap 
(CCA = 37.5%). Meta-analytic findings consistently demonstrated null effects for primary outcomes: culture conversion RR 1.04-1.05, time to conversion HR 
1.04-1.15, and mortality without significant differences. Subgroup analyses 
revealed potential effects in VDR TaqI tt genotype (HR 8.09, 95% CI 1.36-48.01) 
and multidrug-resistant tuberculosis (RR 2.40, 95% CI 1.11-5.18), although these 
findings were based on small sample sizes. Safety profiles were favorable with 
hypercalcemia <2%.
CONCLUSIONS: Current evidence from overlapping systematic reviews does not 
support routine vitamin D supplementation as adjunctive therapy to improve 
tuberculosis treatment outcomes in unselected populations. Signals in VDR TaqI 
tt genotype carriers and multidrug-resistant tuberculosis remain 
hypothesis-generating and require prospective validation before clinical 
translation.
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Integration of functional immunomonitoring assays with PET/CT scans in TB 
patients identifies on-treatment biomarkers.
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Tuberculosis (TB) continues to pose a significant global public health challenge 
with substantial patient morbidity and mortality. Current TB patient biomarkers 
lack sufficient resolution to inform treatment response and patient 
stratification. This necessitates the development of sensitive and reliable host 
biomarkers. We previously demonstrated the efficacy of TruCulture whole blood 
stimulation for differentiating asymptomatic TB from active pulmonary TB disease 
patients in endemic regions. Our systems immunology study expands upon this 
previous work by evaluating the potential of TruCulture to monitor longitudinal 
responses to TB treatment in patients from the Predict-TB trial before, during, 
and after 6 months of antibiotic therapy. We stimulated whole blood from TB 
patients (n=40) using TruCulture under four conditions (Null, Mycobacterium 
tuberculosis -antigen, LPS, and IL-1β) at baseline (week 0), during treatment 
(weeks 16 and 24), and one-year follow-up post- treatment (week 72). 20/25 
measured cytokines exhibited significant changes throughout treatment, with 
several continuing to evolve during post-therapy follow-up. Machine learning 
based analysis identified Mtb -Ag-induced IL-1RA (AUC = 0.90, 0.92, 0.95 at 
weeks 16, 24, 72) and LPS-induced NLRP3 (AUC = 0.94 at week 16) as the best 
protein and transcriptional biomarkers for distinguishing treated from untreated 
patients, strongly implicating the inflammasome response. Combining these 
results with the extent of lung disease assessed by FDG PET/CT scans, we showed 
direct disease relevance for these blood-based biomarkers. The identified 
biomarker profiles hold promise for improving TB patient care through early 
prediction of treatment responses, real-time therapy monitoring, and informed 
development of host-directed therapeutic strategies for clinical 
decision-making.
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Tuberculous meningitis (TBM) remains the most devastating form of 
extra-pulmonary tuberculosis (TB) and is associated with high mortality and 
neurological deficits, often due to delayed diagnosis. Disease outcome in TBM 
depends critically on early diagnosis and timely initiation of treatment. 
However, the non-specific clinical presentation of TBM poses a major diagnostic 
challenge, as no single test can reliably establish a definitive diagnosis. The 
recommended diagnostic approach, GeneXpert MTB/RIF ultra, combined with 
mycobacterial culture of cerebrospinal fluid (CSF), remains limited by 
suboptimal sensitivity and restricted availability in many resource-constrained 
settings. These limitations underscore the urgent need for novel biomarkers that 
reflect TBM-specific pathophysiology and enable a single rapid, reliable, and 
accessible diagnosis. This perspective paper draws on insights from LC-MS-based 
CSF metabolomic profiling to highlight metabolic alterations in TBM. Key 
metabolic pathways-fatty acid β-oxidation reflected by altered acylcarnitine 
profiles, amino acid perturbations, and the tryptophan-kynurenine pathway-are 
discussed in relation to cellular energy disruption and neuroinflammation. Based 
on these alterations, free carnitine and quinolinic acid emerge as priority 
candidates for further investigation. Free carnitine reflects TBM-associated 
energy dysregulation, while quinolinic acid appears to mirror the severity of 
neuroinflammation. Future studies should focus on validating these metabolites 
in independent cohorts and on assessing their translational potential in more 
readily accessible biofluids, with the ultimate goal of enabling simplified, 
widely implemented diagnostic assays.
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BACKGROUND: Tuberculosis (TB) and human immunodeficiency virus (HIV) 
co-infection remain a significant public health challenge, particularly in 
resource-limited settings. This study investigates the prevalence, clinical 
characteristics, and treatment outcome of TB-HIV coinfected patients in 
Chittoor, Andhra Pradesh, India.
METHODOLOGY: A retrospective cross-sectional observational study was conducted 
using hospital records in an antiretroviral therapy (ART) Centre of a tertiary 
care hospital from October 2021 to September 2023. Among 3383 registered HIV 
patients, 129 (3.8%) were diagnosed with TB. Clinical data, diagnostic methods, 
and treatment outcomes were analyzed.
RESULTS: Most patients were males (62.0%), with a mean age of 39.7 years. 
Pulmonary TB was the most common type (93.0%), and 58.1% of cases were 
microbiologically confirmed. The median baseline and follow-up CD4 counts were 
309 and 430 cells/mm3, respectively. TB treatment adherence was 74.6%, while 
24.0% defaulted, contributing to 84.4% of the reported deaths. Incomplete 
isoniazid preventive therapy was a significant predictor of treatment default 
and mortality.
CONCLUSION: Despite progress in ART coverage and TB diagnosis, challenges in 
treatment adherence and mortality reduction persist. Strengthening diagnostic 
infrastructure, adherence strategies, and integrated TB-HIV care is crucial to 
improve outcomes in co-infected populations.
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Papulonecrotic tuberculid (PNT) is a rare hypersensitivity reaction to 
Mycobacterium tuberculosis, typically seen in immunocompetent individuals but 
occasionally reported in human immunodeficiency virus (HIV)-positive patients. 
We describe the case of a 30-year-old HIV-positive male with high-risk sexual 
behavior presenting with crusted papulopustular lesions and severe headache. 
Cerebrospinal fluid and venereal disease research laboratory (VDRL) were 
positive for VDRL and treponema pallidum hemagglutination confirming 
neurosyphilis, while skin biopsy revealed PNT. This case underscores the 
diagnostic challenge of differentiating co-infections and id reactions in HIV. 
The patient improved significantly with anti-tubercular therapy and 
benzylpenicillin.
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The "Grooves Sign" was initially described in relation to lymphogranuloma 
venereum, where the enlargement of both inguinal and femoral lymph nodes creates 
a groove between them, caused by the attachment of the inguinal ligament at the 
center. Subsequently, the term "Pseudo Grooves Sign" was coined in relation to 
donovanosis, wherein subcutaneous swelling on both sides of Poupart's ligament 
results in a groove. In this report, we describe the presence of the "Pseudo 
Grooves Sign" in a case of cutaneous tuberculosis, emphasizing the significance 
of considering all other potential diagnoses when dealing with such scenarios.
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Ileocaecal tuberculosis is the most common form of intestinal tuberculosis and 
can occasionally mimic colonic malignancy, resulting in diagnostic challenges. 
We report a case of a 32-year-old woman presenting with generalized fatigue, 
significant weight loss, and bilateral pedal edema. Laboratory investigations 
revealed severe macrocytic anemia with elevated inflammatory markers. Stool 
occult blood negative. Colonoscopy revealed an ulceroproliferative friable 
growth causing luminal narrowing. Whole-body positron emission 
tomography-computed tomography (PET-CT) demonstrated non-segmental 
circumferential thickening involving the terminal ileum, ileocaecal junction, 
cecum, ascending colon, and proximal transverse colon with surrounding fat 
stranding and adjacent lymphadenopathy. Histopathological examination showed 
granulomatous colitis with positivity for acid-fast bacilli (AFB). AFB Gene 
expert was sent, turned out to be positive, confirming intestinal tuberculosis. 
The patient was treated with weight-based anti-tubercular therapy and showed 
significant clinical improvement, with considerable weight gain and 
normalization of hemoglobin levels. This case highlights the importance of 
considering intestinal tuberculosis in the differential diagnosis of colonic 
masses, though its proliferative, particularly in tuberculosis-endemic regions 
like India.
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The TYK2 P1104A variant has been cast as a textbook example of evolutionary 
compromise-protecting against autoimmunity whilst increasing susceptibility to 
tuberculosis (TB). This narrative has been invoked to explain its decline in 
frequency in European populations since the Bronze Age. However, accumulating 
evidence suggests that this widely accepted trade-off may be more complex than 
originally proposed. At the mechanistic level, P1104A reduces TYK2 catalytic 
activity without abolishing cytokine signalling, owing to compensatory, 
non-hierarchical JAK activation. Critically, IL-12-dependent interferon-γ 
responses, central to antimycobacterial immunity, remain largely preserved. By 
contrast, IL-23 signalling is selectively impaired, leading to attenuated Th17 
responses, and type I interferon signalling is also dampened. Rather than 
necessarily compromising host defence, this configuration could influence TB 
outcome by limiting IL-17-driven neutrophilic pathology and by curbing type I 
IFN-mediated suppression of protective Th1 immunity. Consistent with this model, 
clinical use of IL-23 and IL-17 inhibitors has not resulted in a meaningful rise 
in TB reactivation, further challenging the assumption that these pathways are 
essential for protection against TB in humans. Together, these observations 
support a more nuanced interpretation than a simple evolutionary trade-off. 
Instead, TYK2 P1104A may fine-tune immune responses by uncoupling protective Th1 
immunity from deleterious inflammation. An additional speculative possibility is 
that such an immune configuration may also have influenced responses to other 
pathogens, including pneumonic plague caused by Yersinia pestis. Although 
speculative, this perspective suggests that multiple infectious pressures -not 
TB alone- may have shaped the evolutionary trajectory of this variant.
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OBJECTIVES: Drug-resistant tuberculosis (TB) is underascertained when deaths 
occur outside health facilities. We evaluated whether forensic postmortem 
molecular testing identifies rifampicin-resistant TB among community deaths not 
represented in routine clinical reporting.
METHODS: We conducted a prospective observational study of community deaths 
receiving medico-legal postmortem examination in Lusaka, Zambia (September 
2022-April 2024). Cases with macroscopic features suggestive of TB underwent 
histologic evaluation, and histology-compatible cases were tested using 
GeneXpert MTB/RIF Ultra.
RESULTS: Among 2988 postmortem examinations, 73 decedents had histologic 
features consistent with TB. Mycobacterium tuberculosis deoxyribonucleic acid 
was detected in 56/73 cases, with rifampicin resistance identified in eight/56.
CONCLUSION: Forensic postmortem molecular testing identified 
rifampicin-resistant TB among community deaths not represented in routine 
clinical drug-resistance reporting. Although not informative of prevalence, 
these findings indicate that postmortem examination can provide sentinel 
evidence of drug-resistant TB beyond conventional diagnostic pathways.
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Global funding for tuberculosis (TB) falls far short of estimated needs, often 
prioritizing commodities and service delivery. TB communities, including people 
affected by TB, remain underfunded and underrepresented in programme planning. 
Despite this TB-affected communities have, over the past decade, driven 
significant progress in becoming recognized actors in national and global TB 
responses. These gains have been largely supported by the Stop TB Partnership 
Challenge Facility for Civil Society (CFCS), a funding mechanism which supports 
people affected by TB and community organizations and their partnerships with 
National TB Programmes. This model now faces a critical funding shortage. This 
analysis draws on final reports from 99 country-specific projects funded under 
CFCS 12 (2023-2025). In final reporting partners responded to three open-ended 
reflection questions on unexpected impacts, challenges, and lessons learned in. 
Responses were analyzed inductively using NVivo 12, with themes iteratively 
developed. Three key relational themes emerged. First, TB stigma was reported 
not only as a barrier to care but also as an operational barrier to programme 
delivery. Second, the value of meaningful community engagement and collaboration 
were identified as the most important lesson from programme implementation. 
Third, expanded recognition and influence were the most important unexpected 
outcome of programme delivery. These reflections highlight the relational 
challenges and value of TB community funding, directing us to consider what is 
included in funding considerations and project planning, while also pointing 
toward how much-beyond programmatic outcomes-will be lost if funding is reduced 
further.
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The concurrent presentation of two distinct mycobacterial diseases - 
Mycobacterium tuberculosis and Mycobacterium leprae - in a single patient is 
exceptionally rare. Lepromatous leprosy (LL), the multibacillary form of 
Hansen's disease, is characterized by profound defects in cell-mediated 
immunity, which may predispose individuals to other intracellular infections, 
including tuberculosis. We present a unique case of a patient with undiagnosed 
lepromatous leprosy presenting with ichthyosiform scaling and autonomic 
dysfunction who developed a life-threatening pulmonary complication from 
reactivation pulmonary tuberculosis (PTB). A 54-year-old male farmer presented 
to the emergency department with acute respiratory distress due to a large 
right-sided spontaneous pneumothorax complicated by bilateral massive 
subcutaneous emphysema. He reported a chronic cough, weight loss, and night 
sweats over several months, with a history of treated PTB 15 years back. 
Systemic examination revealed diffuse, symmetrical ichthyosiform scaling of the 
skin, bilateral peripheral neuropathy in a stocking-glove distribution, palpably 
thickened ulnar nerves, and orthostatic hypotension suggestive of autonomic 
dysfunction. Skin slit smear demonstrated numerous acid-fast bacilli 
(Bacteriological Index 5+), and skin biopsy confirmed lepromatous leprosy with a 
diffuse histiocytic infiltrate. Sputum examination was positive for 
Mycobacterium tuberculosis . The patient was managed with intercostal chest 
drain insertion for the pneumothorax and concurrently initiated on 
anti-tubercular therapy (ATT) and World Health Organization multi-drug therapy 
(MDT) for multibacillary leprosy. The pneumothorax resolved completely by day 7, 
and sputum smear converted to negative by day 12. At a 2-month follow-up, the 
patient remained clinically stable with no leprosy reactions and improving 
respiratory symptoms. This case highlights the importance of considering 
underlying immunosuppressive conditions, such as lepromatous leprosy, in 
patients presenting with complicated tuberculosis. The ichthyosiform 
presentation of leprosy is often misdiagnosed, and autonomic dysfunction 
indicates advanced disease. This report highlights the delicate and often 
difficult battle between mycobacterial diseases and the human body's defences - 
a battle that has profound consequences for how we diagnose illness, care for 
patients, and protect the health of entire communities where these diseases are 
most common.

Copyright © 2026 International Journal of Mycobacteriology.

DOI: 10.4103/ijmy.ijmy_96_26
PMID: 42378618 [Indexed for MEDLINE]

104. Int J Mycobacteriol. 2026 Apr 1;15(2):183-188. doi: 10.4103/ijmy.ijmy_97_26. 
Epub 2026 Jun 30.

Pulmonary Tuberculosis following Chemotherapy for Metastatic Testicular Germ 
Cell Tumor: Possible Reactivation of Latent Tuberculosis Infection.

Ramadhan DS(1)(2), Marhana IA(1)(2).

Author information:
(1)Department of Pulmonology and Respiratory Medicine, Faculty of Medicine, 
Airlangga University, Surabaya, Indonesia.
(2)Department of Pulmonology and Respiratory Medicine, Dr. Soetomo General 
Academic Hospital, Surabaya, Indonesia.

Testicular germ cell tumors (TGCTs) are the most common solid malignancies in 
young adult men. Advanced disease requiring systemic chemotherapy may lead to 
immunosuppression and increase vulnerability to opportunistic infections, 
particularly in tuberculosis (TB)-endemic regions. Coexistence of visceral 
metastases and infectious comorbidities such as pulmonary TB can substantially 
complicate diagnostic evaluation and therapeutic decision-making. Latent TB 
infection (LTBI) reactivation following chemotherapy is a recognized but likely 
underreported complication in patients with solid tumors, posing additional 
clinical challenges. A 41-year-old male with a history of mixed TGCT who had 
undergone radical orchiectomy followed by platinum-based chemotherapy, presented 
with chronic cough, weight loss, and neurological symptoms. Imaging revealed a 
large pulmonary mass and a cerebral lesion consistent with metastases. Further 
evaluation confirmed pulmonary and brain metastases of TGCT origin. Pulmonary TB 
was bacteriologically confirmed by bronchoalveolar lavage GeneXpert. He received 
anti-TB therapy, supportive neurological treatment, and delayed neurosurgery 
after stabilization. Temporal association between prior chemotherapy, 
significant immunosuppression, and active TB development raised the suspicion of 
LTBI reactivation. He was discharged in the stable condition with plans for 
oncologic restaging and second-line chemotherapy. This case highlights the 
diagnostic and therapeutic challenges posed by the coexistence of metastatic 
TGCT and pulmonary TB. In TB-endemic settings, clinicians should maintain a high 
index of suspicion for TB in immunocompromised cancer patients presenting with 
pulmonary lesions. Multidisciplinary management and careful timing of oncologic 
and anti-TB treatments are essential to optimize the outcomes, and possible 
reactivation of LTBI should be considered following chemotherapy.
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Paradoxical reaction (PR) in lymph node tuberculosis (LNTB) is characterized by 
the worsening of existing lesions or the appearance of new lesions after an 
initial favourable response to antitubercular therapy (ATT). Although frequently 
reported in HIV-infected individuals, it can also occur in immunocompetent 
patients and may be mistaken for treatment failure or disease relapse. We report 
a 25-year-old immunocompetent woman with microbiologically confirmed cervical 
LNTB who developed recurrent lymph node enlargement during ATT and again after 
completing treatment. The diagnosis was established by excisional lymph node 
biopsy demonstrating necrotizing granulomatous inflammation, acid-fast bacilli 
on Ziehl-Neelsen staining, and detection of Mycobacterium tuberculosis by 
GeneXpert without rifampicin resistance. Despite initial clinical improvement, 
she experienced multiple episodes of cervical lymphadenopathy. During these 
episodes, smear microscopy and GeneXpert remained positive, whereas 
mycobacterial cultures were repeatedly negative. Following careful 
microbiological reassessment, the enlargements were managed conservatively 
without extending or modifying ATT. The lesions resolved spontaneously, and no 
constitutional symptoms or evidence of viable bacilli were identified. This case 
highlights the diagnostic challenge of distinguishing paradoxical reactions from 
relapse or treatment failure in LNTB. Repeated negative cultures, absence of 
clinical deterioration, and spontaneous resolution without therapeutic 
escalation supported the diagnosis of PR. Recognition of this phenomenon is 
essential to avoid unnecessary investigations and prolonged treatment.
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BACKGROUND: Tuberculosis (TB) remains a major public health challenge, with 
India bearing the largest global burden. Rapid molecular diagnostics such as 
GeneXpert Mycobacterium tuberculosis /rifampicin (MTB/RIF), Truenat MTB/MTB 
Plus, and first-line line probe assay (FL-LPA) have improved case detection and 
RIF resistance identification, but their comparative performance with 
conventional Ziehl-Neelsen (ZN) smear microscopy and mycobacteria growth 
indicator tube (MGIT) culture requires evaluation.
METHODS: A 16-month retrospective observational study (January 2024-April 2025) 
at a tertiary care hospital in New Delhi analyzed 9468 clinical specimens. Theis 
was to compare the diagnostic performance of molecular methods such as GeneXpert 
MTB/RIF, Truenat MTB/MTB Plus, and FL-LPA with ZN smear microscopy and MGIT 
culture for pulmonary and extrapulmonary TB, and to assess RIF resistance 
detection. All samples underwent ZN smear, MGIT culture, and molecular testing. 
Nucleic acid amplification test (NAAT)- positive samples were subjected to 
FL-LPA for resistance profiling.
RESULTS: Out of 9468 clinical specimens analyzed, MTB was detected in 989 
(10.45%) cases. Positivity was slightly higher in pulmonary samples (11.4%) 
compared to extrapulmonary samples (9.5%). RIF resistance was identified in 61 
(6.2%) cases, whereas 36 (3.64%) results were indeterminate, most of which 
occurred in specimens with very low bacillary load. ZN smear microscopy detected 
only 19.11% of NAAT-positive samples, and smear positivity increased 
significantly with increasing bacterial load ( P < 0.001). Among the 660 samples 
evaluated by both NAAT and MGIT culture, concordant positivity was observed in 
30 cases, with overall agreement improving as bacillary load increased (overall 
agreement: 29.7%). FL-LPA detected RIF resistance in 9 of 44 samples tested and 
revealed discordance with NAAT results in several cases.
CONCLUSION: GeneXpert MTB/RIF and Truenat MTB Plus outperform smear microscopy 
and MGIT in sensitivity, particularly for low-bacillary load. FL-LPA enhances 
resistance detection, identifying additional RIF-resistant cases missed by NAAT. 
Incorporating NAAT as the frontline diagnostic, complemented by LPA and culture, 
can strengthen TB detection and drug resistance surveillance in high-burden 
settings.
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BACKGROUND: Mycobacterium tuberculosis ( M.tb ) remains a leading global cause 
of mortality. The current Bacillus Calmette-Guérin vaccine lacks efficacy in 
adults and fails to generate a long-term memory response. With the rise of 
multidrug-resistant strains, there is an urgent need for novel vaccines that can 
provide broader protection. This study aimed to design a multiepitope vaccine 
(MEV) targeting hallmark proteins involved in different aspects of M.tb 
virulence.
METHODS: Four unique M.tb proteins, Rv1507A (role in memory response), Rv1509 
(role in phagolysosomal escape), Rv1954A (role in macrophage activation/antigen 
presentation), and Rv2231A (role in persistence) were selected. In silico 
analyses were performed to identify epitopes with high-binding affinity for 
Toll-like receptors (TLRs). Two MEVs were optimized for codon and were linked 
with adjuvants that could bind with TLR4 or TLR2 (TLR4-laterosporulin and 
TLR2-PorB). Physicochemical properties, allergenicity, toxicity, and structural 
stability were evaluated, followed by molecular docking with TLR receptors, 
molecular dynamic (MD) simulation, in silico cloning, and immune simulations.
RESULTS: Both MEVs exhibited favorable biophysical properties and high 
structural stability. Molecular docking confirmed strong binding affinities with 
TLR2 and TLR4 receptors, suggesting a robust activation of innate and adaptive 
immunity. Immunological simulations predicted a potent immune response 
characterized by high cytokine production and memory cell differentiation. The 
designed MEV demonstrated approximately 90% global population coverage.
CONCLUSIONS: The designed MEVs effectively bridge gaps in existing TB 
immunization by targeting multiple aspects of M.tb pathogenesis. These in silico 
leads provide a promising framework for preclinical studies, potentially moving 
toward a more effective clinical solution against TB.
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BACKGROUND: Tuberculosis (TB) remains a major global health challenge, 
responsible for substantial morbidity and mortality. Understanding national 
epidemiological patterns, particularly in countries with large expatriate 
populations, is essential to update and guide both local and international TB 
control strategies. This study describes the epidemiology of TB in Qatar over an 
8-year period (2016-2023).
METHODS: A retrospective cohort analysis using the Communicable Disease Center 
national TB registry. All individuals with confirmed Mycobacterium tuberculosis 
infection were included. Demographic characteristics, incidence, mortality, site 
of disease, and drug resistance patterns were included. Incidence rates were 
calculated using national population estimates and stratified by age, sex, 
nationality, and clinical form.
RESULTS: A total of 6373 TB cases were reported during the study period. Annual 
incidence fluctuated between 20 and 37 per 100,000 population, consistently 
below both the global average and the World Health Organization End TB 2025 
milestone target. A temporary spike was observed in 2021, possibly related to 
COVID-19 disruptions in health services and migration patterns. The majority of 
cases occurred in the 25-54 years age group. Males had consistently higher 
incidence rates than females. Non-Qataris accounted for the overwhelming 
majority of cases, particularly expatriates from high TB burden countries. The 
proportion of rifampicin-resistant or multidrug-resistant TB remained stable at 
0.5%-1.8%, below the global average, with two cases of extensively 
drug-resistant TB identified.
CONCLUSION: TB incidence in Qatar remains relatively low, with the burden 
falling disproportionately on working-age male expatriates from high-incidence 
countries. The findings highlight the importance of targeted screening, 
continuity of TB services during health system disruptions, and sustained 
surveillance of drug-resistant TB. These results provide insights relevant not 
only to Qatar but also to other low-incidence, high-migration countries striving 
to achieve global TB elimination goals.
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BACKGROUND: The Mycobacterium tuberculosis complex (MTBC) includes human-and 
animal-adapted species. Routine TrueNat™ testing detects MTBC but does not 
differentiate subspecies. This study evaluated the reuse of residual TrueNat™ 
DNA eluates for MTBC subspecies identification.
METHODS: A cross-sectional laboratory feasibility study was performed using 
residual DNA (~78 µL) from 1,115 high-bacillary-load TrueNat™ MTBC-positive 
clinical specimens collected between 2022 and 2025. A two-step real-time 
polymerase chain reaction (PCR) assay targeting IS1081, MTCHum, MTCAni, and 
species-specific loci for Mycobacterium bovis (Mbov), Mycobacterium caprae 
(Mcap), and Mycobacterium orygis (Morg) was performed. All Mbov detections 
underwent confirmatory PCR and culture.
RESULTS: All eluates produced valid amplification. Of 1,115 samples, 1,114 
(99.91%) were identified as M. tuberculosis sensu stricto and one (0.09%) as 
Mbov. The Mbov isolate, obtained from a 2-year-old child with lymphadenitis, was 
confirmed to be a Bacillus Calmette-Guérin (BCG) vaccine strain rather than 
wild-type Mbov. No Mcap or Morg were detected. Negative controls remained 
negative, and repeat testing showed 100% concordance.
CONCLUSIONS: Residual DNA from routine TrueNat™ testing can be effectively 
reused for MTBC subspecies differentiation. This implementation feasibility 
study demonstrates that residual DNA from routine TrueNat™ testing can be reused 
for MTBC subspecies differentiation within existing workflows without additional 
specimen collection or DNA extraction. Dedicated validation and epidemiologic 
studies are required to evaluate its utility in surveillance applications.
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BACKGROUND: Drug-resistant tuberculosis (TB), especially rifampicin-resistant 
and multidrug-resistant TB, remains a significant public health challenge 
worldwide. Rapid and accurate methods for molecular diagnostics, such as 
first-line line probe assay (FL-LPA), are recommended by the World Health 
Organization for early detection of Rif and isoniazid resistance. However, 
limited data are available comparing resistance patterns between extrapulmonary 
TB (EPTB) and pulmonary TB (PTB). This study aims to compare first-line 
anti-tubercular drug resistance patterns and molecular mutations associated with 
katG, rpoB, and inhA genes between PTB and EPTB.
METHODS: This study was a prospective analysis of 471 Mycobacterium tuberculosis 
samples subjected to the FL-LPA or the genotype MTBDRplus for the detection of 
Rif, isoniazid, and multidrug resistance. Demographic, clinical, 
microbiological, and molecular resistance data were compared between PTB and 
EPTB isolates. Resistance-associated mutations in the rpoB , katG , and inhA 
genes were evaluated.
RESULTS: PTB accounted for the majority of samples (94.1%), whereas EPTB 
constituted 5.9%. PTB patients were more likely to be male, while EPTB patients 
were more likely to be female. The majority of drug resistance, or 94.1% of all 
resistant patterns, was found in PTB samples. The most prevalent resistance 
profile, especially in PTB patients, was isoniazid mono-resistance (H), which 
was mostly linked to the katG S315T mutation and indicated high-level isoniazid 
resistance. Canonical rpoB mutations in the rifampicin (Rif) 
resistance-determining region, such as S531 L, D516V, and H526 replacements, 
were the main cause of Rif resistance. In line with their paucibacillary 
character, EPTB cases showed decreased bacillary burden, lower smear positivity, 
and a narrow range of resistance-associated mutations. Both PTB and EPTB 
isolates had InhA promoter alterations linked to low-level isoniazid resistance.
CONCLUSION: The study demonstrates a substantially higher burden of molecular 
drug resistance in PTB than in EPTB. The predominance of canonical rpoB and katG 
mutations highlights ongoing transmission of drug-resistant strains, emphasizing 
the value of FL-LPA in the routine TB diagnosis. Globally, molecular drug 
susceptibility testing, including extrapulmonary specimens, remains essential to 
guide appropriate therapy and strengthen TB control efforts under national and 
global elimination programs.
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BACKGROUND: Ziehl-Neelsen (ZN) staining is routinely used for tuberculosis (TB) 
diagnosis, but cannot differentiate viable from nonviable bacilli. This 
limitation is particularly relevant in smear-positive pulmonary TB patients, 
where assessment of treatment response is essential. Fluorescein 
diacetate/ethidium bromide (FDA/EtBr) viability microscopy detects live 
Mycobacterium tuberculosis based on metabolic activity. This study compared the 
diagnostic performance of FDA/EtBr microscopy with ZN staining, using culture 
and drug susceptibility testing (DST) as the reference standard.
METHODS: A cross-sectional study was conducted on 300 smear-positive pulmonary 
TB patients at Santosh Medical College, Ghaziabad, and National Institute of TB 
and Respiratory Diseases, New Delhi. After n-acetyl-l-cysteine-sodium hydroxide 
decontamination, sputum samples were examined using ZN staining, FDA/EtBr 
viability microscopy, and mycobacteria growth indicator tube 960 culture/DST. 
Sensitivity, specificity, positive predictive value, negative predictive value 
(NPV), and diagnostic accuracy were calculated, and paired statistical 
comparision were performed and statistical significance ( P < 0.05) was assessed 
for diagnostic outcomes. Inter-test agreement was evaluated using Cohen's 
κ-statistic.
RESULTS: FDA/EtBr microscopy demonstrated significantly higher sensitivity 
(94.4% vs. 88.9%; absolute increase 5.5%, P = 0.018) and higher diagnostic 
accuracy (91.0% vs. 86.7%; absolute increase 4.3%, P = 0.04) compared to ZN 
staining. While ZN staining showed marginally higher specificity (66.7% vs. 
60.0%; P = 0.42), FDA/EtBr provided a significantly improved NPV (54.5% vs. 
40.0%; absolute increase 14.5%, P = 0.03). Agreement with culture/DST was almost 
perfect for FDA/EtBr (κ = 0.85) and substantial for ZN staining (κ = 0.72).
CONCLUSION: FDA/EtBr viability microscopy offers statistically significant 
improvements in sensitivity, NPV, and diagnostic accuracy over ZN staining in 
smear-positive pulmonary TB patients, supporting its prioritized use for 
treatment monitoring and programmatic decision-making in resource-limited, 
high-burden settings.
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BACKGROUND: Emerging fluoroquinolone (FQ) resistance threatens 
multidrug-resistant tuberculosis (MDR-TB) management, complicating access to 
shorter regimens. This study characterizes FQ-resistant TB (FQ-R-TB) patients in 
Surabaya, Indonesia, and assesses diagnostic performance and therapeutic 
outcomes associated with this resistance.
METHODS: A retrospective cohort analysis was conducted using national TB data 
from 1037 MDR-TB patients (2020-2025). Among them, 32 cases with genotypic FQ 
resistance (Xpert MTB/XDR) were stratified into concordant (genotypic mutation 
with phenotypic resistance, n = 21) and discordant (genotypic mutation with 
phenotypic susceptibility, n = 11) groups. Demographics, comorbidities, 
diagnostics, and treatment outcomes were evaluated.
RESULTS: The proportion of FQ resistance among MDR-TB patients rose from 0% in 
2020 to 1.37% in 2025. Discordant cases were significantly older (mean: 54 ± 14; 
P = 0.203), predominantly male (10:1; P = 0.037), had higher body mass index 
(BMI; 24.44 ± 6.04; P = 0.197), and had a markedly higher prevalence of diabetes 
mellitus (90.9% versus 9.5%; P = 0.028). Diagnostic discordance occurred in 
34.4% of FQ-R-TB cases, causing 1-3 month delays in regimen adjustment and 
initial ineffective FQ exposure. While subsequent FQ-free BPaL regimens improved 
outcomes, initial diagnostic uncertainty complicated decisions and increased 
adverse effects.
CONCLUSION: FQ resistance is an emerging threat in Surabaya. Diagnostic 
discordance and high comorbidity burden complicate treatment. Advanced age and 
higher BMI are linked to increased diabetes probability. Diabetes is a powerful 
predictor of genotypic-phenotypic discordance, likely via host-mediated 
mechanisms affecting bacterial fitness and resistance expression. A strong 
clinical consensus is needed to recommend genotypic test results as the primary 
guide for treating TB patients with diabetes. However, for diabetic TB patients 
whose initial phenotypic results indicate FQ susceptibility, close monitoring of 
their clinical and microbiological response during therapy remains crucial to 
confirm effectiveness until more definitive evidence is available.
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BACKGROUND: This study estimated the prevalence of depression among Indonesian 
multidrug-resistant tuberculosis (MDR-TB) patients and quality of life (QoL) 
between shorter and longer regimens, as well as factors associated with 
depression.
METHODS: A cross-sectional study was conducted at Haji Hospital from May to 
November 2024, using the Indonesian Patient Health Questionnaire-9 (PHQ-9) and 
the WHOQOL BREF to assess depression and QoL. A cutoff ≥5 of the PHQ-9 score was 
classified as depression. We used an independent t -test to analyze the 
differences between the two groups and a bivariate test to analyze 
depression-related factors.
RESULTS: Eighteen and 24 MDR-TB patients received shorter and longer regimens 
during the study period. The study found that the prevalence of depression was 
higher (55.1%) in patients receiving longer regimens than in shorter regimens 
(33.3%), with a P = 0.036. 16/24 of patients (55.2%) had mild-to-moderate 
depression in longer regimens. MDR-TB patients who had a history of TB treatment 
were 4.97 times more likely to develop depression. The mean score of each domain 
and the total score of WHOQOL BREF were similar between the two groups, with a P 
≥ 0.05.
CONCLUSION: In conclusion, approximately 50% of MDR-TB patients receiving longer 
regimens had depression, and a history of TB treatment is a risk factor for 
developing depression; therefore, TB treatment approaches should address 
psychological distress among MDR-TB patients.
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INTRODUCTION: Genitourinary tuberculosis (GUTB) causes long ureteric strictures, 
bladder contracture and renal function impairment. While open reconstruction has 
been traditional, it entails considerable morbidity. Robotic-assisted 
reconstructive surgery provides three-dimensional visualisation, greater 
precision and expedited recovery. This study evaluates the complexities of 
reconstructive robotic surgery and explores strategies to mitigate them, aiming 
for optimal outcomes. The primary objective was to discern the surgical and 
technical challenges, intraoperative difficulties and perioperative 
complications associated with robotic intracorporeal reconstructive surgeries 
for GUTB.
PATIENTS AND METHODS: This retrospective study was conducted at a single 
tertiary centre. Thirteen patients were diagnosed with GUTB who underwent 
robotic urological procedures from January 2018 to May 2025. All patients 
received antitubercular treatment.
RESULTS: Thirteen patients (11 males and 2 females) with GUTB underwent robotic 
surgery during the study period. The mean age of the study population was 42.3 ± 
13.2 years. The mean robotic console time was 236.5 ± 40.07 min, and the 
intra-operative mean blood loss was 122.3 ± 14.23 ml. The average follow-up 
period was 13.3 ± 10.01 months. This study encompassed robotic procedures, such 
as ileal ureter substitution, augmentation cystoplasty, Boari flap 
reconstruction, combined ileal ureter and augmentation cystoplasty and Studer 
neobladder reconstruction.
CONCLUSIONS: Robotic reconstruction in GUTB is a feasible and safe procedure, 
even in the presence of anatomical distortion and fibrosis. Robotic platforms 
facilitate meticulous dissection and boost anastomosis accuracy, resulting in 
better outcomes and decreased morbidity.
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We report a case of a 45-year-old man presenting with hypotension, hyponatremia, 
hyperkalemia, hypoglycemia and diffuse hyperpigmentation. Monitoring serum 
cortisol was 0.5 μg/dL, and the computerized tomography (CT) scan showed 
bilateral adrenal enlargement, consistent with primarily adrenal insufficiency 
(AI) likely due to adrenal tuberculosis (TB). There was no active pulmonary TB. 
This case underscores the diagnostic delay and management challenges of 
TB-related AI in resource-limited settings. Even today, clinicians should remain 
aware of AI due to TB in resource-limited settings.
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BACKGROUND: Rifampicin-resistant tuberculosis (RR-TB) is a major threat to 
public health in Viet Nam, with nearly 10,000 incident cases estimated annually. 
It is uncertain whether these cases are driven by transmission of resistant 
strains or de novo resistance acquisition during treatment.
METHODS: We undertook dense, city-wide sampling of adults newly diagnosed with 
pulmonary RR-TB in Ho Chi Minh City, Viet Nam's largest city, between March 2020 
and April 2024. Participants provided sputum for culture and whole-genome 
sequencing (WGS), and demographic and clinical data were collected at enrolment. 
Phylogenetic analyses were combined with clinical histories to infer transmitted 
versus acquired rifampicin resistance. Estimates were corrected for sampling 
coverage using simulation-extrapolation (SIMEX). Temporal emergence of 
rifampicin resistance was reconstructed by lineage using Bayesian phylogenetic 
dating, and the geographic and demographic structure of transmission clades was 
assessed using geocoded residential data and commute time-based analyses.
FINDINGS: Among 2319 RR-TB cases diagnosed during the study period, 1491 (64%) 
isolates were successfully sequenced. Among these, 1320 (89%) were Lineage 2. 
After accounting for sampling and phylogenetic uncertainty, we estimated that 
72-87% of RR-TB was attributable to transmission of already-resistant strains, 
with the remainder reflecting de novo acquired resistance. Bayesian dating 
analyses revealed that resistance emergence events occurred repeatedly from the 
1980s to the present, with early events seeding long-lived, city-wide 
transmission clades. Transmission clades were geographically dispersed across 
the city, with limited household clustering, and only weakly structured by host 
demographics, consistent with diffuse, city-wide transmission rather than 
localised or assortative spread.
INTERPRETATION: RR-TB in Ho Chi Minh City is driven predominantly by ongoing 
transmission, but a substantial minority of cases arise from newly acquired 
resistance. Alongside promoting early diagnosis and treatment to interrupt 
transmission, the main drivers of acquired resistance need to be identified to 
control RR-TB.
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INTRODUCTION: Household contact screening is a key strategy for early detection 
of tuberculosis (TB) disease and infection in children exposed to 
microbiologically confirmed pulmonary TB. The National Tuberculosis Elimination 
Program data forms the vital foundation for national policy decisions. 
Complementary facility-based evaluations remain valuable for capturing 
region-specific nuances, particularly in geographically challenging areas. This 
study aimed to estimate the prevalence of TB disease and TB infection among 
pediatric household contacts and assess associated demographic and clinical 
factors.
METHODS: This facility-based cross-sectional study was conducted at Indira 
Gandhi Medical College, Shimla, from August 2024 to September 2025. Index cases 
with microbiologically confirmed pulmonary TB registered on the government of 
India Nikshay portal were identified, and their household contacts were screened 
in the pediatric outpatient or inpatient departments as per National 
Tuberculosis Elimination Program guidance. Clinical assessment, anthropometry, 
Bacillus Calmette-Guérin (BCG) scar assessment, chest radiography, Mantoux 
testing, and nucleic acid amplification test-based microbiology were performed 
as indicated. Associations were assessed using chi-square or Fisher's exact 
tests and logistic regression.
RESULTS: A total of 170 pediatric household contacts were evaluated (mean age 
9.6 ± 4.9 years; 55.3% male; 62.4% rural). TB disease was diagnosed in 10 
contacts (5.9%): six microbiologically confirmed pulmonary TB, two clinically 
diagnosed pulmonary TB, and two extrapulmonary TB. Among children up to 10 years 
of age (n=100), the TB disease prevalence was 4.6% (95% CI: 1.8-11.2). 
Symptomatic presentation was clinically associated with TB disease and 
anti-tubercular therapy (ATT) initiation (OR: 3.16, 95% CI: 2.05-5.12), whereas 
age, sex, residence, chullah smoke exposure, and body mass index (BMI) were not 
statistically significant in unadjusted analysis.  Conclusions: Pediatric 
household contact screening in routine care yields clinically meaningful TB case 
detection. A symptom-focused strategy, supported by targeted diagnostics and TB 
preventive treatment implementation, remains central to pediatric TB control.

Copyright © 2026, Sood et al.
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INTRODUCTION: multidrug-resistant tuberculosis (MDR-TB), defined as resistance 
to isoniazid and rifampicin, has become a major threat to the control of TB 
across the globe. This study aimed to determine the risk factors and treatment 
outcomes of Drug-resistant tuberculosis (DR-TB) patients attending Ndola 
Teaching Hospital (NTH) in Ndola, Zambia.
METHODS: we conducted a case-control study among DR-TB patients treated at NTH 
from 2018 - 2020. Medical records of selected MDR-TB cases and drug susceptible 
TB controls were included. Treatment outcomes of MDR-TB patients were recorded. 
The multivariable logistic regression was used to evaluate associations between 
risk factors and MDR-TB infection. Odds ratios and their 95% confidence 
intervals were reported.
RESULTS: the mean age for the study was 36.67±9.94, and males were the majority 
156 (70.9%). Those with HIV were 123 (55.9%), and contact with DR-TB patients 
were 61 (27.7%). A total of 110 cases and 110 controls were selected for this 
study. The multivariable logistic regression model indicated a strong 
association between a family size of 1-5 and occurrence of MDR-TB (aOR (adjusted 
odds ratio): 1.44, 95% CI (confidence interval), 0.74-2.79; p=0.028*). There was 
also a strong association between contact with TB patient and MDR-TB (aOR: 1.67, 
95% CI 0.56-4.92, p=0.033*). The analysis indicated that living in the rural 
area had a negative association with MDR-TB development (aOR: 0.42, 95% CI 
0.19-0.91, p=0.025*). There was also a negative association between history of 
previous treatment and developing MDR-TB (aOR: 0.32, 95% CI 0.17-0.61, 
p<0.001*), as well as that between contact with MDR-TB patient and MDR-TB 
development (aOR: 0.50, 95% CI 0.16-1.52, p=0.010*). The study further found 
that of the 110 MDR-TB patients treated, 73.6% had a successful treatment 
outcome, and 26.4% had an unsuccessful treatment outcome.
CONCLUSION: the study found that smaller family size and contact with TB 
patients were significant risk factors for developing MDR-TB, while living in 
rural areas, having a history of previous TB treatment, and contact with MDR-TB 
patients were negatively associated with its occurrence. A notable proportion of 
unsuccessful treatment outcome of some cases underscores the need for 
strengthened patient-centered care, adherence support, and equitable access to 
healthcare across both rural and urban settings.
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A complex case of clinically diagnosed tuberculosis with hypercalcemia: Not 
missing the tree for the forest!
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The management of tuberculosis in elderly patients often portends unexpected 
challenges due to multimorbidity. Although tuberculosis in endemic regions such 
as India may have varied manifestations, this may sometimes be misleading, and 
physicians may try to explain all symptoms and signs in a patient by 
tuberculosis, following the classical medical teaching of Occam's razor. Here we 
describe the case of an elderly gentleman with clinically diagnosed central 
nervous system tuberculosis and co-existent advanced chronic liver disease. The 
presence of comorbidities impaired the prescription of usual effective 
antitubercular therapy. In addition, the patient had hypercalcemia, which could 
have been mistakenly attributed to tuberculosis, but additional workup revealed 
a co-existing parathyroid adenoma, whose management plan was deferred.
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BACKGROUND: Bovine tuberculosis (bTB), caused by Mycobacterium bovis, is a 
zoonotic disease that primarily affects cattle and may be transmitted to humans 
through aerosol exposure or consumption of unpasteurized milk. Although 
Indonesia has no officially reported clinical cases of bTB, molecular 
surveillance remains essential in dairy production centers.
AIM: This study aimed to detect M. bovis in dairy cattle milk using polymerase 
chain reaction (PCR) and to assess the potential risk of zoonotic transmission 
in Pangalengan, West Java.
METHODS: A total of 60 milk samples were collected from lactating dairy cows in 
three villages (Pangalengan, Sukamanah, and Margamulya). Deoxyribonucleic acid 
extraction was performed using a commercial kit, followed by conventional PCR 
targeting CSB1 and CSB2 gene regions specific for M. bovis. PCR products were 
analysed by agarose gel electrophoresis.
RESULTS: All 60 milk samples (100%) tested negative for M. bovis. No specific 
168 bp amplicon was detected in any sample; the positive control showed clear 
amplification.
CONCLUSION: No evidence of M. bovis infection was detected in dairy milk samples 
from Pangalengan. These findings suggest a minimal current risk of zoonotic 
tuberculosis transmission via milk in this region; however, continued 
surveillance is recommended.

DOI: 10.5455/OVJ.2026.v16.i5.18
PMCID: PMC13314231
PMID: 42375455 [Indexed for MEDLINE]

121. Open Vet J. 2026 May;16(5):2562-2580. doi: 10.5455/OVJ.2026.v16.i5.1. Epub 2026 May 31.

Current perspectives on avian tuberculosis in domestic and wild birds: Molecular 
diagnostics, genomic surveillance, and vaccination challenges.
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Avian tuberculosis (ATB) is a chronic infectious disease of poultry caused by 
Mycobacterium avium subsp. avium and is widespread in various regions of the 
world. This disease has a serious impact on poultry health and causes 
significant economic losses, primarily due to decreased body condition, reduced 
egg production, and increased mortality, particularly in young birds or 
individuals with compromised immune systems. Furthermore, ATB poses an 
opportunistic zoonotic risk, particularly for immunocompromised humans, 
highlighting its relevance within the One Health framework. This review aims to 
provide a comprehensive overview of ATB, covering etiology, epidemiology, 
pathogenesis, clinical symptoms, diagnostic methods, risk factors, economic 
implications, and prevention and control efforts. Unlike previous reviews, this 
study integrates recent findings on epidemiological patterns, zoonotic 
considerations, and current diagnostic and control approaches to provide an 
updated perspective on ATB in both domestic and wild bird populations. Infection 
transmission can occur through consumption of contaminated feed or water, 
exposure to aerosols, and direct or indirect contact with infected poultry or 
wild birds that act as reservoirs. A multimodal approach involving clinical 
evaluation, histopathology, acid-fast staining, bacterial culture, molecular 
methods, and serology is generally required to establish a diagnosis of ATB. 
Given the limited effectiveness of pharmacological therapies, control strategies 
are focused on biosecurity, improved environmental sanitation, isolation or 
culling of infected birds, and vaccine development. This review emphasizes the 
importance of implementing integrated control strategies to limit disease 
spread, maintain poultry health, reduce zoonotic risks, and minimize economic 
impacts. This review is expected to support the development of more effective 
surveillance and control strategies for ATB by synthesizing current knowledge 
and highlighting research gaps.
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co-infection in Ghana: a case report.
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INTRODUCTION: Co-infection with multidrug-resistant tuberculosis (MDR-TB) and 
human immunodeficiency virus (HIV) represents a major global public health 
challenge. The coexistence of these conditions with chronic hepatitis B 
infection further complicates clinical management due to overlapping drug 
toxicities, limited treatment options, and challenges with patient adherence, 
particularly in resource-constrained settings.
CASE PRESENTATION AND CLINICAL FINDINGS: A 37-year-old woman living with HIV 
presented to a clinic in Ghana's Central Region with symptoms suggestive of 
pulmonary tuberculosis (TB). Further evaluation led to the diagnosis of 
rifampicin-resistant pulmonary TB, chronic hepatitis B infection, and chronic 
renal impairment. Her clinical course was complicated by adverse drug reactions, 
chronic renal disease and intermittent interruptions in antiretroviral therapy 
due to drug stockouts. These factors posed significant challenges to treatment 
continuity and tolerability.
CONCLUSION: Despite significant clinical and systemic challenges, the patient 
completed a 12-month MDR-TB regimen with documented microbiological cure. 
Antiretroviral therapy for HIV is ongoing, while the hepatitis B infection and 
chronic renal disease are under clinical monitoring without specific antiviral 
treatment or dialysis due to cost constraints. This case highlights the critical 
importance of integrated, multidisciplinary care in the management of complex 
co-infections. It also draws attention to persistent health system constraints, 
including drug shortages, limited diagnostic capabilities, and financial 
barriers to accessing healthcare, which must be addressed to improve outcomes 
for patients with similar high-risk profiles in low-resource settings.
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Mycobacterium tuberculosis (Mtb) infection activates type I interferons (IFNs), 
which are crucial mediators of tuberculosis pathogenesis. Despite assumptions 
that IFNα and IFNβ are secreted by human macrophages, direct protein 
quantification in primary monocyte-derived macrophages (MDMs) is surprisingly 
lacking. Here, we demonstrate measurable IFNα and IFNβ secretion by MDMs 
infected with both virulent (H37Rv) and attenuated (H37Ra) Mtb strains as early 
as 48 h postinfection, with levels persisting at 120 h. These findings challenge 
existing assumptions about type I IFN kinetics and highlight the importance of 
timing in experimental designs and provide a foundation for exploring their role 
in host-pathogen interactions.
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Post-tuberculosis lung disease (PTLD) is a major cause of chronic respiratory 
impairment globally, yet it remains a critically neglected complication in 
high-burden, low-resource settings. This narrative review synthesizes evidence 
on PTLD, with a specific focus on Ethiopia, to analyze the health system gaps 
and propose actionable solutions. We conducted a narrative review of published 
and grey literature on the clinical burden, socioeconomic impact, and health 
system challenges of PTLD, with a particular emphasis on Ethiopia. Evidence was 
selected for relevance to PTLD phenotypes, diagnosis, management, and health 
system integration. PTLD, encompassing conditions like bronchiectasis, chronic 
obstructive pulmonary disease (COPD), and pulmonary fibrosis, affects a 
substantial proportion of tuberculosis (TB) survivors, leading to chronic 
respiratory symptoms, lung function disability, and socioeconomic impact. In 
Ethiopia, despite its inclusion as a priority lung disease in the national 
strategic plan, critical gaps persist. These include a profound lack of clinical 
and patient awareness, severely limited diagnostic capacity (spirometry, 
imaging), absent treatment and rehabilitation pathways, a scarcity of local 
epidemiological and implementation research, and unaddressed policy system 
barriers that impact infectious and chronic disease care. Ethiopia's policy 
recognition of PTLD is a pivotal first step. An urgent, coordinated effort is 
required to translate this into functional, equitable care. Success depends on 
concurrent action by researchers to generate local evidence, public health 
institutes to integrate surveillance and develop guidelines, clinicians to 
pioneer service delivery models, and policymakers to mandate and fund 
integration. Bridging the PTLD care gap is essential to safeguard the long-term 
health of TB survivors and strengthen the health system's capacity to manage 
chronic disease.
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BACKGROUND: In sub-Saharan Africa, men with HIV and/or tuberculosis (TB) report 
negative experiences within health services and demonstrate poorer engagement 
and treatment outcomes compared to women. We developed and piloted an Implicit 
Association Test (IAT) to assess healthcare workers' (HCWs') gender-based 
associations characterizing patients with the concepts of "good" versus "bad."
METHODS: Standardized photographs of Black male and female faces from the 
Chicago Face Database were paired with locally derived descriptors of "good" and 
"bad" patients. The IAT was piloted among nurses providing TB or TB/HIV services 
in government clinics in Eastern Cape Province, South Africa. Following IAT 
administration, focus groups explored user experience and elicited discussions 
of "good" versus "bad" patients and perceptions of male and female patients. IAT 
data were analyzed using D-scores; focus group fieldnotes and artifacts were 
analyzed using a descriptive qualitative approach.
RESULTS: Eleven nurses participated and all completed the IAT, with 98% of 
trials retained after standard processing, indicating strong task engagement. 
Participants described the tool as understandable and usable, although some 
reported initial anxiety about responding "correctly." The mean D-score was 
0.234 (SD = 0.492), indicating a small relative association between male 
patients and negative attributes, though this association did not differ 
significantly from zero (95% CI: - 0.096, 0.565; p = 0.146). Qualitative 
findings revealed explicit characterizations of men as more likely to exhibit 
"bad" patient behaviors, aligning directionally with quantitative patterns.
CONCLUSIONS: This pilot study demonstrates that a locally developed gender-based 
IAT can be feasibly administered among public-sector health workers in South 
Africa. Although the quantitative signal was small and not statistically 
significant, qualitative findings revealed explicit gendered evaluative 
perceptions, supporting the instrument's internal face validity. This tool 
provides a contextually grounded approach to examining how gendered bias may 
shape health service delivery and establishes a foundation for larger-scale 
validation and implementation research.
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Infection dose shapes granuloma phenotypes in a humanized mouse model of 
tuberculosis.
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Tuberculosis (TB) remains a leading cause of infectious disease mortality 
worldwide, yet current murine models fail to fully recapitulate human granuloma 
biology. Here, we utilized hCD34 + NCG humanized mice (humouse) to investigate 
how infection dose shapes granuloma formation and disease progression following 
aerosol infection with Mtb CDC1551. Humouse were infected with either low-dose 
(10³ CFU) or high-dose (10⁶ CFU) Mtb and compared with conventional C57BL/6 
mice. High-dose infection induced significant weight loss, severe pulmonary 
pathology, and the formation of compact, highly cellular granulomas containing 
multinucleated giant cells, closely resembling human TB lesions. In contrast, 
low-dose infection produced sparse organized granulomas with reduced pathology 
and delayed immune recruitment. Granuloma phenotypes were independent of 
reconstitution efficiency, supporting the robustness of the model. Progressive 
disease was associated with depletion of hCD8 + T cells and hNKT cells, 
mirroring immune signatures observed in human TB. Low-dose infection promoted 
distinct immunoregulatory responses characterized by pulmonary MIP-3α, IL-17A, 
and IL-15 signaling together with systemic IL-10 induction. IHC and RNAscope 
analyses revealed dose-dependent macrophage accumulation and actively 
replicating bacilli within granulomatous lesions. Collectively, these findings 
demonstrate that infection dose is a major determinant of granuloma 
heterogeneity in the humouse model.

DOI: 10.21203/rs.3.rs-9849520/v1
PMCID: PMC13308376
PMID: 42370250

127. Open Forum Infect Dis. 2026 Jun 18;13(6):ofag349. doi: 10.1093/ofid/ofag349. 
eCollection 2026 Jun.

Individualized Therapy Guided by Drug Susceptibility Testing for 
Multidrug-Resistant Tuberculosis.

Brehm TT(1)(2)(3), Schaub D(1), Dreyer V(2)(4), Köhler N(1)(2)(5)(6), Kuhns 
M(4), Maurer FP(7)(8), Lange C(1)(2)(5)(9)(10), Kalsdorf B(1).

Author information:
(1)Clinical Infectious Diseases, Research Center Borstel, Leibniz Lung Center, 
Borstel, Germany.
(2)German Center for Infection Research (DZIF), Hamburg-Lübeck-Borstel-Riems, 
Germany.
(3)Division of Infectious Diseases, I. Department of Medicine, University 
Medical Center Hamburg-Eppendorf, Hamburg, Germany.
(4)Molecular and Experimental Mycobacteriology, Research Center Borstel, Leibniz 
Lung Center, Borstel, Germany.
(5)Institute for Infection Research and Vaccine Development (IIRVD), Center for 
Internal Medicine, University Medical Center Hamburg-Eppendorf, Hamburg, 
Germany.
(6)Center for Clinical Studies, Research Center Borstel, Leibniz Lung Center, 
Borstel, Germany.
(7)National and WHO Supranational Reference Laboratory for Mycobacteria, 
Research Center Borstel, Leibniz Lung Center, Borstel, Germany.
(8)Institute of Medical Microbiology, Virology and Hygiene, University Medical 
Center Hamburg-Eppendorf, Hamburg, Germany.
(9)Respiratory Medicine and International Health, University of Lübeck, Lübeck, 
Germany.
(10)Baylor College of Medicine, Global TB Program, Department of Pediatrics, 
Houston, TX, USA.

BACKGROUND: Drug-resistant tuberculosis remains a major health challenge, with 
treatment success for multidrug- or rifampicin-resistant (MDR/RR) disease 
substantially lower than for drug-susceptible tuberculosis. Access to accurate 
and timely drug susceptibility testing (DST) is essential for designing 
effective treatment regimens.
METHODS: We conducted a retrospective cohort study of adults with pulmonary 
tuberculosis treated at the Research Center Borstel in Germany between March 
2019 and November 2021. Patients with culture-confirmed tuberculosis and either 
fully drug-susceptible disease or phenotypically confirmed MDR/RR tuberculosis 
were included. Comprehensive phenotypic DST (pDST) and molecular DST (mDST) by 
whole-genome sequencing (WGS) were performed. Treatment outcomes were assessed 
using the WHO 2021 definitions as the primary endpoint, with TBnet outcome 
definitions evaluated secondarily. Firth's penalized logistic regression 
identified predictors of cure.
RESULTS: Sixty-six patients were included: 43 with drug-susceptible tuberculosis 
and 23 with MDR/RR tuberculosis. Concordance between pDST and WGS-based mDST was 
high. In drug-susceptible disease, 13 (30%) were cured and 28 (65%) completed 
treatment, resulting in a WHO-defined success rate of 95%; 33 (77%) met TBnet 
cure criteria. Among MDR/RR patients, four (17%) were cured and 16 (70%) 
completed treatment, yielding a WHO-defined success rate of 87%; 19 (83%) were 
cured per TBnet criteria. No significant predictors of cure were identified.
CONCLUSIONS: In this high-resource setting with access to comprehensive pDST and 
mDST, patients with MDR/RR tuberculosis achieved outcomes comparable to those 
with drug-susceptible disease. High concordance between phenotypic and molecular 
DST supports the reliability of mDST for guiding individualized treatment.

© The Author(s) 2026. Published by Oxford University Press on behalf of 
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BACKGROUND: Since 2020, Infectious Diseases Society of America/American Thoracic 
Society/Centers for Disease Control and Prevention guidelines have 
preferentially recommended ≤4-month rifamycin-based regimens for tuberculosis 
infection. Since 2022, recommendations have included all-oral 6-month regimens 
(bedaquiline, pretomanid, and high-dose linezolid [BPaL] or BPaL plus 
moxifloxacin [BPaL-M]) for drug-resistant disease and a 4-month regimen 
(rifapentine, isoniazid, and moxifloxacin [HPMZ]) for drug-susceptible disease. 
Yet implementation of new regimens often lags behind guidelines. This survey 
aimed to characterize tuberculosis treatment practices of infectious disease 
clinicians and barriers to utilizing these regimens.
METHODS: A survey about tuberculosis treatment practices was distributed to 1501 
North American adult infectious disease physician members of the IDSA's Emerging 
Infections Network. Percentages of respondents were calculated for each 
question. Open comment data were qualitatively analyzed.
RESULTS: Three hundred forty-nine clinicians completed the survey. Ninety-three 
percent of respondents preferentially opted for ≤4-month regimens for 
tuberculosis infection, with only 12% expressing concerns about treatment 
effectiveness. In contrast, 1% selected HPMZ for pulmonary drug-susceptible 
disease, and 5% reported experience with HPMZ. For confirmed drug-resistant 
disease, 39% reported that they would use BPaL or BPaL-M, with 40% unsure about 
regimen choice. Forty-three percent reported uncertainty about effectiveness of 
4- and 6-month regimens for drug-susceptible disease and drug-resistant disease. 
Qualitative analysis highlighted barriers to the use of newer regimens for 
tuberculosis disease, including concerns about treatment toxicities related to 
HPMZ or linezolid, medication interactions, and rifapentine and bedaquiline 
availability.
CONCLUSIONS: While infectious disease physicians preferentially use shorter 
regimens for tuberculosis infection, uptake of newer regimens for tuberculosis 
disease is low due to concerns about effectiveness and treatment toxicities. 
Enhanced adverse effect management and monitoring and shared decision-making can 
optimize the implementation of newer tuberculosis disease treatment regimens.
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Efficacy of a Brief Educational Video for Patients Prescribed Latent 
Tuberculosis Treatment: A Randomized Trial in the United States.

Bruxvoort KJ(1), Qian L(2), Li Z(2), Spence B(2), Shaw S(2), Fischer H(2), Ku 
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BACKGROUND: Treatment for latent tuberculosis infection (LTBI) is important for 
preventing tuberculosis disease, but many patients with LTBI do not complete 
treatment. Patients report barriers to treatment including poor knowledge of 
LTBI and insufficient treatment support.
METHODS: We conducted a randomized trial of a 3-minute educational video for 
patients prescribed LTBI treatment. Adults at Kaiser Permanente Southern 
California prescribed LTBI treatment were randomized to receive messages with 
the video link (intervention) or no intervention (control). Patients were 
followed for up to 12 months to assess treatment initiation and completion. We 
also conducted a brief survey among patients who watched the video and convened 
a focus group among those who did not.
RESULTS: During 06/2022-12/2023, we enrolled 496 patients in the control group 
and 1398 patients in the intervention group, of whom 17.0% watched the video. 
Patient characteristics were balanced between groups. Most were prescribed 
rifampin (64.8%) and isoniazid (23.4%). In intention-to-treat analyses, 82.9% 
and 78.8% of patients in control and intervention groups, respectively, 
initiated treatment (relative risk (RR) 0.95 [95% confidence interval: 
0.90-1.00]) and 41.5% and 40.1% completed treatment (RR 0.97 [0.85-1.09]). In 
per-protocol analyses, 83.1% and 86.5% initiated treatment (aRR 1.03 
[0.96-1.11]) and 41.4% and 45.1% completed treatment (aRR 1.06 [0.88-1.27]). 
Patients reported high acceptability and few challenges watching the video. 
Message fatigue and nonspecific messages were reasons for not watching the 
video.
CONCLUSIONS: The LTBI video intervention was not associated with increased 
treatment initiation and completion in this study. Additional interventions are 
needed to improve patient knowledge and support LTBI treatment.
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Review.
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BACKGROUND: Tuberculosis (TB) and diabetes mellitus (DM) represent a growing 
syndemic in low- and middle-income countries (LMICs), particularly across South 
Asia. The bidirectional relationship between these diseases exacerbates health 
outcomes and increases system burdens. Although the World Health Organization 
has advocated for integrated management of TB and DM, implementation remains 
inconsistent across the SAARC region. This systematic review aims to identify 
and analyse implementation determinants of integrated TB and DM care in SAARC 
countries.
METHODS: We conducted a systematic review following PRISMA 2020 guidelines. 
searching MEDLINE (via Ovid), EMBASE, Web of Science, Cochrane CENTRAL, and 
CINAHL for peer-reviewed studies. Grey literature was sourced from Google 
Scholar and citation search. Four reviewers independently screened title, 
abstract and full text using Rayyan. Using a structured Excel form, two 
reviewers extracted data. Quality assessment was conducted by using Mixed 
Methods Appraisal Tool (MMAT). A narrative synthesis was conducted in line with 
SWiM guidelines to categorize implementation determinants as barriers or 
facilitators.
RESULTS: Ten studies met the inclusion criteria and were conducted across five 
SAARC countries: India (n = 7), Pakistan (n = 1), Bangladesh (n = 1), and Sri 
Lanka (n = 1). Identified facilitators included political commitment, use of 
digital tools, and training of healthcare workers. Barriers encompassed 
inadequate infrastructure and finances, workforce shortages, lack of 
standardized guidelines and fragmented vertical health systems.
CONCLUSION: Integrated TB-DM care in the SAARC region remains at an early 
developmental stage, with most efforts limited to pilot projects or small-scale 
screenings. Despite political and institutional recognition of the dual burden, 
scale-up is constrained by systemic barriers, resource gaps, and lack of 
evidence-informed implementation strategies. Future efforts should prioritize 
system-wide integration guided by implementation frameworks, standardized 
protocols, and investment in workforce and infrastructure to achieve sustainable 
impact.
SYSTEMATIC REVIEW REGISTRATION: PROSPERO registration number: CRD42025644263.
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Within-host pathogen population diversity predicts treatment response in 
Tuberculosis.

Kulkarni SG, Marin MG, Mann BC, Rawoot N, Goodwin S, Cesare N, Warren RM, 
Jacobson KR, Farhat MR.

BACKGROUND: Tuberculosis (TB) treatment outcomes remain suboptimal, and standard 
clinical diagnostics cannot reliably identify patients at high risk of treatment 
failure or relapse at the time of diagnosis. While within-host Mycobacterium 
tuberculosis genetic diversity is hypothesized to reflect the viable bacterial 
burden and adaptive capacity of the infection, its clinical prognostic value 
remains unknown.
METHODS: We conducted a prospective cohort study of 364 patients with newly 
diagnosed, rifampicin-susceptible pulmonary TB in South Africa. Patients 
received standard 6-month therapy and were monitored for up to two years to 
ascertain composite unfavorable outcomes (treatment failure, death, or relapse). 
To accurately detect low-frequency (unfixed) genetic variants and eliminate 
reference bias artifacts, we mapped medium to high depth short-read sequences 
against matched, patient-specific long-read assemblies. The association between 
baseline pathogen genetic diversity and clinical outcomes was evaluated using 
multivariable Cox proportional-hazards models.
RESULTS: After bioinformatic filtering, true unfixed variants were relatively 
rare but significantly enriched in genes mediating pathogen adaptation and drug 
tolerance, including transporter proteins and two-component regulatory systems. 
Within-host bacterial genetic diversity ( i.e., the total number of unfixed 
variants) ranged from 0-20, with a median of 1 per patient. In survival analysis 
adjusting for known clinical risk factors-including HIV status, prior TB, 
baseline smear positivity, and radiographic lung involvement-baseline 
within-host genetic diversity emerged as a strong, independent predictor of 
unfavorable treatment outcomes. For patients with greater than 3 unfixed 
variants at diagnosis, each increase of 5 unfixed variants was associated with 
more than double the risk of a composite unfavorable outcome (adjusted Hazard 
Ratio, 2.36; 95% CI, 1.27 to 4.39; p=0.007).
CONCLUSIONS: Baseline within-host pathogen genetic diversity is an independent 
predictor of unfavorable TB treatment outcomes. As sequencing becomes 
increasingly integrated into routine diagnostics, quantifying unfixed variants 
is an accessible approach that promises to risk-stratify patients and guide the 
duration of individualized regimens.
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Epidemiology and risk factors of multidrug-resistant tuberculosis in Saudi 
Arabia: a systematic review and meta-analysis.
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BACKGROUND: Tuberculosis (TB), a major global health challenge, has been further 
complicated by the emergence of multidrug-resistant TB (MDR-TB), defined as 
resistance to at least isoniazid and rifampicin. In Saudi Arabia, TB management 
continues to face challenges related to population migration, demographic 
shifts, and comorbidities such as diabetes. Despite multiple local studies, the 
overall prevalence and risk factors of MDR-TB are not well established. This 
study aims to estimate the prevalence of MDR-TB in Saudi Arabia and identify its 
key risk factors.
METHODS: A systematic review and meta-analysis were conducted according to the 
Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) 
guidelines. Searches were conducted in the following databases: MEDLINE, Scopus, 
Web of Science, Cochrane Library, and Google Scholar. Studies published in 
English since 2000, involving adult TB patients tested for isoniazid and 
rifampicin resistance, were included. Quality was assessed using the 
Methodological Index for Non-Randomized Studies (MINORS) and Appraisal Tool for 
Cross-Sectional Studies (AXIS) tools. RStudio (v2024.09.1) was used to perform 
the analysis with a random-effects model, estimating pooled prevalence and odds 
ratios (ORs). Heterogeneity was evaluated through I 2, and publication bias was 
assessed using funnel plots.
RESULTS: Sixteen studies conducted in Saudi Arabia were included, encompassing 
4,238 TB cases. The pooled prevalence of isoniazid and rifampicin resistance was 
15% [95% confidence interval (CI): 7-28%] and 6% (95% CI: 3-9), respectively. 
MDR-TB was observed in 8% (95% CI: 4-16) of cases. Previous TB treatment was 
significantly associated with MDR-TB (OR = 7.34, 95% CI: 2.84-18.98, p < 0.001). 
In unadjusted analyses, male sex, Saudi nationality, smoking, diabetes, and 
pulmonary TB site were not significantly associated with MDR-TB; however, 
adjusted pooled analyses suggested significant associations for Saudi 
nationality and smoking, while diabetes remained non-significant.
CONCLUSION: MDR-TB remains a significant challenge in Saudi Arabia. Standardized 
diagnostic protocols, enhanced treatment monitoring, and targeted preventive 
strategies are essential to curb resistance and improve outcomes.
SYSTEMATIC REVIEW REGISTRATION: https://www.crd.york.ac.uk/PROSPERO/search, 
identifier CRD420251078514 (PROSPERO).
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Health service delivery and disease management across Ethiopian health care 
facilities: An evidence-based analysis of tuberculosis program performance and 
system determinants.
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BACKGROUND: Ethiopia's health system faces a triple burden of infectious 
diseases, notably tuberculosis (TB), non-communicable diseases (NCDs), and 
injuries, challenging service delivery in resource-limited settings.
METHODS: We conducted a mixed-methods analysis of TB program performance and 
health system determinants across 112 Ethiopian health care facilities using a 
historical baseline dataset (2010-2011). We integrated quantitative data 
(spatial analysis and mixed-effects logistic regression) with qualitative 
insights (policy analysis and stakeholder interviews), adhering to RECORD and 
COREQ guidelines.
RESULT: Pediatric TB detection was critically low (2.1% vs. WHO's 12%), and 
treatment success varied significantly by facility type (hospitals: 88.2%; 
primary health care units [PHCUs]: 63.8%; chi^2 = 34.2, p < 0.001). Key system 
bottlenecks included low staff density (0.7/1000) and supply chain interruptions 
strongly correlated with treatment failure (r = 0.72). Qualitative triangulation revealed that diagnostic uncertainty and irregular supervision directly compounded these institutional gaps.
INTERPRETATION: We propose a "Five-Pillar Framework" diagnostic strengthening, 
community systems, supply chain reform, digital health, and governance 
improvements to advance universal health coverage (UHC). While based on 
foundational baseline data, these findings offer a transferable model for low- 
and middle-income countries (LMICs).
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Immunometabolic reprogramming of Mycobacterium tuberculosis-responsive memory 
CD4(+) T cell subsets is linked to long-term protective immunity.
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INTRODUCTION: Memory CD4+ T cells are central to long-term immunity in 
tuberculosis (TB), yet their functional roles that define their protective 
capacity remain unclear. Understanding the immune mechanisms that prevent 
clinical progression from latent TB infection (LTBI) to active TB disease is 
critical for the development of next-generation vaccines and biomarkers.
METHODS: We characterized the transcriptomic, metabolic, and functional programs 
of Mycobacterium tuberculosis (Mtb) antigen-stimulated peripheral CD4+ T stem 
cell (T-SCM), central (T-CM), transitional (T-TM), and effector (T-EM) memory 
subsets from individuals with remote LTBI. We utilized a multi-platform 
validation strategy that integrated RNA-sequencing data with protein-level 
metabolic profiling using "Met-Flow" cytometry and functional growth restriction 
assays to link memory CD4+ T cell differentiation states to immunometabolism and 
antimycobacterial function. Finally, we evaluated the immunometabolic profiles 
of memory CD4+ T cell subsets in an independent, longitudinal cohort of 
Mtb-exposed progressors and non-progressors from Brazil (GSE112104).
RESULTS: We identified a differentiation gradient associated with distinct 
immunometabolic states. T-SCM and T-CM subsets exhibited elevated mitochondrial 
activity and oxidative metabolism (fatty acid oxidation), supporting their 
proliferative capacity. In contrast, T-TM and T-EM subsets underwent glycolytic 
reprogramming and engaged the pentose phosphate pathway, which fueled enhanced 
cytokine production and Mtb growth restriction. Importantly, we observed that 
non-progressors exhibit fatty acid oxidation-driven, stem/central memory-like 
signatures, while progressors and active TB cases display elevated exhaustion 
markers, glycolytic reprogramming and pro-inflammatory profiles aligned with 
disease progression.
CONCLUSION: Collectively, findings from our proof-of-concept study suggest 
metabolic state as a key axis connecting Mtb antigen-induced memory T cell 
differentiation, restimulation-induced transcriptional programming, and 
durability of immune control. The findings provide the basis for future 
longitudinal studies to examine the dynamic metabolic and functional modulation 
in Mtb antigen-specific memory T cell subsets from contained infection to 
disease progression.
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Induced alanine auxotrophy as a therapeutic strategy against Mycobacterium 
tuberculosis.
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Low-Beer T, Kuki A, Sheinerman F, Weinrick B, Flaherty DP, Chojnacki M.

New antitubercular agents acting through previously unexploited mechanisms are 
urgently needed. Using a drug-repurposing platform, we identified TI-374, a 
hydroxamic acid containing compound that inhibits Mycobacterium tuberculosis ( 
Mtb ) with sub-micromolar potency. Systems analysis, resistance mapping, 
supplementation assays, and biochemical studies showed that TI-374 inhibits two 
PLP-dependent aminotransferases, AlaA and HisC1. However, its activity is driven 
primarily by irreversible inhibition of AlaA, whereas HisC1 inhibition is only 
partially reversible, revealing differential reversibility between the two 
targets. Optimization yielded TI-801, a low-nanomolar AlaA inhibitor. Both 
compounds remained active against intracellular Mtb in a macrophage infection 
model, where alanine supplementation did not rescue growth, indicating that 
host-derived alanine is unlikely to bypass AlaA inhibition. Genetic deletion of 
alaA attenuated Mtb survival in a murine infection model. Together, these 
findings support AlaA as a host-relevant metabolic vulnerability in Mtb and 
TI-801 as a mechanistic chemical probe for its validation as an antitubercular 
target.
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patients during therapy.
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This prospective study investigated whole blood-based immune cell biomarkers for 
pulmonary tuberculosis (TB) immunoprofiling. Blood samples from 34 healthy 
controls and 51 tuberculosis patients were analyzed at three timepoints: Prior 
to therapy (T0), after 14 days of therapy (T1), and at the end of treatment 
(Te). Using multiparameter flow cytometry, 386 immune cell populations were 
analyzed. Predictive models were developed using two machine learning 
algorithms. A TB5LF change score, which was based on five cell populations, 
effectively distinguished tuberculosis patients from controls (AUC = 0.89) and 
tuberculosis patients before and at the end of treatment (AUC = 0.92). 
Similarly, the TB5Lasso score distinguished tuberculosis patients from controls 
(AUC = 0.91) and tuberculosis patients before and at the end of treatment (AUC = 0.93) but was inversely correlated with disease severity (r=-0.43). Both scores 
included PD-L1+CD80- neutrophils and PD-L1+HLA-DR+ CD4+ lymphocytes, 
highlighting PD-L1-associated and Th1-related immune signatures as candidate 
biomarkers for TB immunoprofiling. These findings are exploratory and 
hypothesis-generating, providing a basis for future studies evaluating their 
potential utility in diagnostic and therapy-monitoring contexts.
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Lesion-specific features of macrophage polarization contribute to Mycobacterium 
tuberculosis infection in the lungs of patients with pulmonary tuberculosis.
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BACKGROUND: The innate immunity, linked to macrophage polarization, plays a 
critical role in the progression of tuberculosis (TB) disease caused by M. 
tuberculosis (Mtb) infection. Within a single patient with active pulmonary TB, 
Mtb infection leads to the formation of extensive lung pathology with a spectrum 
of morphologically and physiologically distinct TB lesions at different stages 
of progression, where macrophages are believed to represent varying functional 
phenotypes. Understanding the dynamics of macrophage polarization with 
identification of the cytokine network, molecular pathways, and polarizing 
stimuli in the lung TB lesions of patients, depending on various aspects of the 
host-pathogen interactions, is crucial for developing better treatment 
strategies, based on immune-modulatory therapeutic approaches, especially in the 
context of the ongoing spread of drug-resistant TB.
METHODS: The expression of pro-inflammatory/anti-bacterial M1 cytokines (IFNγ, 
TNFα, IL-1β, and IL-12) and anti-inflammatory/immunosuppressive M2 cytokines 
(IL-4, IL-10, and FGF2) as well as activation of the AhR and NF-κB pathways were 
estimated in an immunofluorescence assay and analyzed in relation to Mtb 
infection in macrophages in the ex vivo cell cultures and/or on the histological 
sections obtained from various lung TB lesions of the same patients (n = 25) 
with clinically active pulmonary, predominantly drug-resistant TB.
RESULTS: Macrophage polarization was determined by local tissue 
microenvironments with varying fibrosis severity but was independent of Mtb's 
genetic and phenotypic diversity in human lungs, the anti-TB treatment of 
patients before surgery and AhR signaling activity in smoker's macrophages. 
Pathogen control (without complete Mtb clearance) correlated with co-expression 
of cytokines of both cytokine types in the mixed M1/M2-polarized macrophages 
and, presumably, with NF-κB-mediated activation of smoker's alveolar macrophages 
in the lung TB lesions with local/minimal fibrosis and the preserved alveoli. In 
contrast, suppressed macrophages (lacking cytokine production and 
NF-κB-activated mediators and, in parallel, harboring higher Mtb loads) 
exhibited an M0-like polarization state in tuberculoma walls and extensively 
fibrotic lung tissues.
CONCLUSIONS: The host cells' inability to eradicate Mtb reflected suboptimal 
development of the immune responses in the patients' lungs. Defining the 
complexity and functional diversity of macrophage phenotypes and signaling 
pathways involved in the pathogen control and tissue pathology across various 
lung TB lesions within the same patients with pulmonary TB is essential for 
designing novel host-directed therapies that modulate the patients' immune 
responses to optimize protection against Mtb infection and prevent the pathogen 
transmission.
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How should we manage patients with interferon-gamma release assay-positive 
results in rheumatology: assessing the risk and long-term prognosis of 
tuberculosis.
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OBJECTIVES: Tuberculosis (TB) is a global health problem. Screening for latent 
TB infection (LTBI) and the administration of preventive treatment in 
populations at high risk of developing TB are considered crucial. Although 
patients with rheumatic diseases are at high risk, there are few reports on the 
screening, prevalence, treatment, and prognosis of LTBI in this setting. In this 
study, we investigated the characteristics of patients with LTBI in a 
rheumatology department in Japan.
METHODS: We collected interferon-gamma release assay (IGRA) results and patient 
information from the medical records of patients who attended the rheumatology 
department at National Hospital Organization Sagamihara National Hospital 
(Sagamihara, Japan) from 2013 to 2022.
RESULTS: Of 4072 patients tested with IGRA, 157 were positive (3.9%). The rates 
of IGRA positivity decreased with time (P = .00047), whereas the ages of 
patients with IGRA-positive results increased (P = .048). The rates of IGRA 
positivity were higher in patients born before 1960 than those born thereafter 
(P < .0001). Mycobacterial or imaging tests were performed in almost all 
IGRA-positive patients (n = 154, 98.1%). Although less than one-third of the 
patients with IGRA-positive results were treated with isoniazid (n = 50, 31.8%), 
there was no development of active TB during the average follow-up period of 4.9 
years.
CONCLUSIONS: In IGRA-positive patients, it is important to perform mycobacterial 
and imaging tests, as well as long-term follow-up.
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Tuberculous endocarditis is a rare manifestation of Mycobacterium tuberculosis 
and may present as blood culture-negative infective endocarditis (BCNE). A 
34-year-old male with no prior documented immunosuppressive illness or 
comorbidities, resident of Raisen district, Madhya Pradesh - a high tuberculosis 
(TB)-burden region - presented with a three-month history of intermittent 
high-grade fever, night sweats, and significant weight loss. Examination 
revealed pallor and tender cervical lymphadenopathy. Laboratory evaluation 
showed anaemia, leukopenia (WBC 2.85 × 10³/μL), elevated ferritin (640.60 
ng/mL), erythrocyte sedimentation rate (ESR), and C-reactive protein (CRP), 
while repeated pre-treatment blood and urine cultures were sterile. Chest 
radiograph revealed bilateral hilar lymphadenopathy. Echocardiography, performed 
in the context of a newly auscultated tricuspid regurgitation murmur and 
persistent fever despite broad-spectrum antibiotics, demonstrated flail 
tricuspid valve leaflets with vegetations consistent with infective 
endocarditis. Bone marrow biopsy showed epithelioid granulomas with 
Langhans-type giant cells. Contrast-enhanced computed tomography (CECT) of the 
thorax and abdomen revealed necrotic mediastinal lymphadenopathy, hepatic 
granulomas, abdominal (periportal and paraaortic) lymphadenopathy, and pulmonary 
tree-in-bud nodules. The spleen was unremarkable. Bronchoalveolar lavage 
cartridge-based nucleic acid amplification test (CBNAAT) detected 
rifampicin-sensitive M. tuberculosis, confirming disseminated TB. A diagnosis of 
disseminated TB with presumptive tricuspid valve endocarditis was made. The 
patient responded rapidly to first-line antituberculous therapy (HRZE 
(isoniazid, rifampin, pyrazinamide, and ethambutol) × two months, followed by HR 
(isoniazid and rifampin) × 10 months; total 12 months) with adjunctive 
corticosteroids, becoming afebrile within a week. We report this case to 
highlight M. tuberculosis as a rare but important aetiology of culture-negative 
endocarditis, particularly in patients from TB-endemic regions, and to 
illustrate the clinical reasoning required when valve tissue cannot be obtained 
for confirmation.
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BACKGROUND: Ethiopia ranks among the countries with the highest tuberculosis 
(TB) burden globally. Weight gain during the intensive treatment phase is a 
reliable indicator of successful TB treatment outcomes; however, evidence on its 
magnitude and its determinants in Northwest Ethiopia, particularly, in East 
Gojjam Zone, remains limited.
OBJECTIVE: This study aimed to determine the magnitude of weight gain and its 
determinants among adult TB patients during the first two months of the 
intensive treatment phase in East Gojjam Zone public health institutions, 
Northwest Ethiopia, 2025.
METHODS: An institution-based cross-sectional study design was conducted from 
June 4 to August 4, 2025. Using proportional simple random sampling, 619 adult 
TB patients aged 18+ years under follow-up at public at 31 health institutions 
were enrolled. Data were collected via interviewer-administered questionnaires 
and medical record reviews. Binary logistic regression identified determinants 
factors; variables with p < 0.25 in bivariable analysis were entered into 
multivariable logistic regression analysis.
RESULTS: Weight gain was achieved by 428 (69.1%) of TB patients (95% CI: 65.4, 
72.7) during the intensive phase treatment. Six factors were independently 
associated with weight gain: completed drug adherence (AOR: 4.12, 95% CI: 
3.12-5.71), illness duration ≤ 30 days prior to treatment initiation (AOR: 3.51, 
95% CI: 2.17-5.13), supplementary food provision (AOR: 3.03, 95% CI: 1.90-4.83), 
meal frequency ≥ 3 times/day (AOR: 3.85, 95% CI: 2.41-6.14), good TB knowledge 
(AOR: 3.19, 95% CI: 2.19-4.05), and favorable attitude toward treatment (AOR: 
2.41, 95% CI: 1.13-3.79).
CONCLUSION: Approximately seven in ten adult TB patients achieved weight gain 
during the intensive treatment phase. Promoting drug adherence, early treatment 
initiation, nutritional supplementation, adequate meal frequency, and health 
education targeting TB knowledge and patient attitude are essential strategies 
for improving weight recovery and treatment outcomes.
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AIM: Despite advances in global medicine, tuberculosis (TB) remains a leading 
cause of mortality worldwide. The current TB regime is hampered by prolonged 
treatment duration that frequently results in poor patient adherence and 
suboptimal clinical outcomes. Lipid-based nanocarriers have emerged as a 
promising solution to these hurdles, supported by positive preclinical findings. 
This systematic review critically evaluates the therapeutic efficacy of these 
platforms and analyzes the interplay between antibacterial activity, protocols, 
and physicochemical characteristics.
METHODOLOGY: Following a comprehensive search across four databases, 5,746 
studies were identified up to February 2026. Data were extracted and reviewed 
using predetermined criteria via Rayyan software.
RESULTS: Lipid-based nanocarriers significantly enhanced antibacterial activity, 
with minimum inhibitory concentration reduced up to approximately four-fold for 
conventional drug and 52-fold for experimental compounds. In vivo analysis 
revealed that drug-loaded solid lipid nanoparticles exhibited five-fold higher 
efficiency in clearing the bacterial burden in lungs and spleen as compared to 
oral free drugs.
CONCLUSION: Lipid-based nanoparticles loaded with anti-TB drugs exhibited 
enhanced antibacterial efficacy in majority of the pre-clinical studies. Further 
standardization in methodology is required to support clinical translation.
PROTOCOL REGISTRATION: www.crd.york.ac.uk/prospero identifier is 
CRD420251007329.
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Persistent air leaks (PALs), defined as air leaks lasting more than 5-7 days, 
are a challenging complication of pneumothorax that prolong hospitalization and 
increase infection risk, especially in patients unfit for surgery. Autologous 
blood patch pleurodesis (ABPP) is a simple, safe, and cost-effective 
alternative. We report a young man in his 20 s with disseminated tuberculosis, 
with pulmonary, pleural, CNS and ocular involvement, presented with bilateral 
spontaneous pneumothorax. He required high-flow nasal oxygen and bilateral 
intercostal drainage (ICD). Despite initial management and negative suction, 
persistent bilateral air leaks were noted on imaging. ABPP was performed on left 
side using 80 mL (2 mL/kg) of autologous blood instilled via ICD, followed by 
saline flush, tube elevation, and supine positioning. Serial chest radiographs 
at 4, 24, and 48 hours showed complete resolution of the left-sided 
pneumothorax, while the right side improved with negative suction. Both ICDs 
were subsequently removed, and patient was discharged on antitubercular therapy 
and steroids, with no recurrence on follow-up. ABPP, first described in 1987, 
has reported success rates exceeding 90%, with proposed mechanisms including 
pleurodesis through inflammation and mechanical sealing of leaks by clot 
formation. Compared to chemical pleurodesis, ABPP is less invasive, inexpensive, 
and associated with fewer adverse effects, including less pain and fever, with 
shorter hospital stay. This case highlights ABPP as an effective and practical 
option for managing refractory pneumothorax with persistent air leak.
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Despite significant efforts to improve diagnostics, tuberculosis (TB) diagnosis 
still relies on clinical and laboratory methods limited by cost, expertise, and 
time. Early diagnosis is essential for effective management of pulmonary TB 
(PTB), pleural TB (PLTB), and latent TB infection (LTBI), highlighting the 
urgent need for rapid, accurate, and accessible TB diagnostics based on 
low-invasive sampling. In this study, a quantitative rapid test, previously 
evaluated in European and African cohorts, was applied to a Brazilian cohort to 
measure six host-derived proteins in serum from individuals with PTB, PLTB, 
other pleural diseases (OPLD), LTBI, and controls. Serum levels of CRP, 
ferritin, and SAA1/A2 were significantly elevated in PTB and PLTB compared to 
controls. SAA1/A2 and IP-10 levels were higher in PLTB compared to LTBI. 
Furthermore, IP-10 serum levels showed diagnostic potential, as they were 
elevated in PTB compared with both LTBI and controls, and significantly 
increased in PLTB compared to OPLD. In pleural effusion, IP-10, IL-6, and 
S100A12 were significantly higher in PLTB than in OPLD, while ferritin levels 
were higher in OPLD. Our study shows that quantitative detection of host-derived 
biomarkers identified for active PTB in European and African populations can 
support clinical decision-making for TB spectrum in a Brazilian setting.
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